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Preface

The main motivation of the present dissertation is the estimation of engel elastic-
ities of certain items of consumption after eliminating the pogsible effects of seasonal
and other short-run fluctuations from household budget data. Indian budget data
provided by the National Sample Survey Organization (NSSO), mainly relating to
the 38th round (January — December, 1983), has been utilized for the study. Such
data generally relate to a moving reference period of ‘last 30 days’ preceding the
date of interview (also referred to as the last month reference period). The use of
such a reference period introduces errors in observation in both the regressor and
the regressand leading to biased estimates in the standard method of engel curve
estimation. This problem has been largely ignored in the econometric literature,

Some literature relevant to this analysis is surveyed in Chapter 1. NS§S data
utilized in this analysis is described in Chapter 2. In Chapters 3 and 4, first, a
number of frequently applied engel functions were fitted to the data to find out, on
the basis of certain statistical criteria, which engel curve forms fit the data best.
Then the effect of the length of the reference period, used for collection of data, on
the estimated elasticities has been examined in detail utilizing NSS data collected
for last month and last year reference periods. Last year based estimates are found
to be appreciably different from last month based estimates. The results highlight
the need for alternative‘methods of estimating engel elasticities from budget data
relating to short reference periods like last month.

In Chapters 5 and 6 the problem is treated in an errors-in-variables (EIV) frame-
work. However, the standard techniques of dealing with the EIV problem offer no
easy solution in this case, especially because the errors in the regressor and the re-
gressand are correlated. The possibilities of Instrumental Variable (IV) estimation
and Method of Moments estimation have been tried out in Chapter 5 and Chap-
ter 6, respectively, Section 6.6 of Chapter 6 concludes this dissertation with some
remarks on the main findings and the shortcomings of this analyasis,
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Chapter 1

Survey of Literature

1.1 Introduction

The main motivation of this dissertation is to estimate the engel elasticities of some
items of the household budget like clothing, footwear, durable goods, medical care
and education, after eliminating the possible effects of seasonality and short-run
fluctuations, from Indian budget data provided by the National Sample Survey
Organization (NSSQO), Govt. of India.

In this study a number of frequently applied engel functions are first fitted to the
data, The elasticities are then estimated from the forms of engel functions which
fit the data best,

Seasonal and ﬁhort~1i;11n fluctuations are likely to affect data collected for short
reference periods (like ‘last 30 days’, which is typically employed by the NSSO}, par-
ticularly for items whose consumption is seasenal in nature or for durable and semi-
durable items of the budget. Short reference periods may result in over-estimation
of engel elasticities of these items.

However, employing a longer, say annual (*last 365 days') reference period may
not always yield ideal results since the data may then suffer from the }ﬁesence of
recall biases and other related problems.

A good part of this dissertation examines the elfect of reference period used for
budget data collection, Detailed comparisons are made between engel elasticities
based on ‘last month' data and the same elasticities based on ‘last year' data, which
is available for items like clothing.

The last two chapters of this dissertation are devoted to finding alternative
methods of engel elasticity estimation when a short reference period like last month
is used for collection of household budget data. The problem is treated in an
errors-in-variables framework and Instrumental Variables and Method of Moments

estimation procedures have been tried out.



Thhis survey of literature is organized as follows. Section 1.2 makes a brief survey
on the various functional forms for engel curves found in the literature. This in-
cludes a discussion on some related issues in engel curve analysis like inbm'pm-atiﬁn
of demographic variables and the treatment of heteroscedasticity and zero expen-
ditures in the data. Section 1.3 discusses the effect of the reference or recall period
and the related problem of the presence of se&qmna‘I or transitory factors in the data.
It actually presents some results from Indian empirical studies. Section 1.4 gives a
brief introduction to the literature on Errors-in-Variables Models (EVM) and also

on Instrumental Variables and Method of Moments estimation in such models.

1.2 Engel Curve Analysis

Demand analysis is concerned with the study of consumer responses to changes in
the factors affecting the demand for commodities. According to the nature of data
used demand analysis may be classified as cross-section analysis, time series analysis
and analysis of panel data.

The analysis of cross-section budget data is perhaps the oldest. As early as
1857, Ernst Engel, on the basis of Belgian household budget data formulated his

celebrated laws of consumer behaviour, Subsequently, any statistical analysis that

examines the relationship between item expenditure and the corresponding income
or total expenditure of households has been called Engel curve analysis,
If the demographic factors allecting preferences of different households are ig-

nored and if prices are absorbed into the functional form, then demand functions

of the form

y; = gi(z) (1.2.1)

are obtained, where y; is consumption of the i-th item and 2, total income or ex-
penditure of the household, which are the engel curves, the basic relations to be
estimated from cross-section hudget data. The estimation of parameters of a func-
tion of the form of (1.2.1) is based on the agsumption that on an average differences
in consumption patterns of rich and poor households can be solely attributed to
their current income differences. Other differences in the consumption patterns of
individual households are regarded as stochastic and describable by a selected prob-
ability distribution ( vide Brown and Deaton, 1972)., In such analyses, it is also
reasonable to assume prices are consgtant since large price variations across sam-
ple households should normally be absent as the surveys are conducted within a
relatively short period, say an year — also regional and seasonal price variations,

although present, may not be large.



Different algebraic forms of engel curves have been discussed in the literature
— these are briefly reviewed here. Some other issues related to engel curve analysis
like incorporation of demographic effects, the problems of heteroscedasticity and
zero expenditures are also discussed. A few empirical studies on the choice of curve

form based on Indian data are also mentioned in this section.

1.2.1 Forms of Engel Functions

From the economic-theoretic point of view any algebraic form of the engel curve
ought to be able to satisfy some empirically useful restrictions imposed on any de-
mand function by the theory of consumer behaviour (Deaton and Muellbauer, 1980),
The adding-up restriction (AUR), which is implied by a linear budget constraint,
states that if the demand function is of the form

vi = gi(z, p) | (1.2.2)

with total expenditure z, prices p and item consumption (quantity) y, then a budget

constraint of the form

T = Z YDk (1.2.3)
&

immediately places a constraint on the functions g;, which is of the form

> prgrlz,p) =z (1.2.4)
k

The AUR implies that for 1 =1,2,...,n

O9% o 9% B
Zk:p?; =1; %p"‘?}[ +y5 =0 (1.2.5)

The two parts of (1.2.5) above give the Engel and Cournot aggregation conditions,
respectively, Writing (1.2.5) in the budget share form yields the Engel and Cournot

aggregation conditions as :

Z wrer = 1 Zlﬂ,{eﬁkf +w; =0 (1.2.6)
k k

where w; = Egﬁ and e; and ey (i,7 = 1,2,...,n) are the total expenditure and price
elasticities of item i, Adding;up is an important restriction for engel curves since it
places restrictions on the total expenditure elasticities.

Ideally, any functional form of an engel curve should be flexible enough to al-

low for realistic variation of the engel elasticity along the curve, 2.e, it should be



able to represent luxuries, necessities and inferior goods. Observation of an indi-
vidual consumer’s behaviour as one moves up the income scale shows that for most
commodities there is a positive threshold income at which the commodity is intro-
duced into the budget — thus at the threshold income the commodity concerned
ig a luxury which is just coming within the consumer's reach; with income rising
expenditure on it first increases steeply — to accommodate this the engel elastic-
ities of the already present commodities must decline — the income elasticity of
this good is however affected in a similar manner by new entrants as income rises
further. Thus the widespread evidence that engel elasticities for various items show
a tendency to decline with rising income (Houthakker, 1953; Cramer, 1969; Brown
and Deaton, 1972).

Also the existence of a saturation level of demand, whatever be the level of
income is a consideration (Crarner, 1969; Brown and Deaton, 1972). The absolute
saturation hypothesis (which is more realistic when demand is in physical terms)
implies the existence of a finite level of demand which is never exceeded either
as income rises or as prices fall indefinitely. The relative saturation hypothesis,
which may be more appropriate if demand is expressed by expenditure, states that
consumption tends to asaturation level as income rises at a given price; however, the
saturation level itself is a function of prices. The relative saturation hypothesis is
quite relevant where broad groups of commodities are concerned. Such consideration
leads to a curve form which is necessarily sigmoid in shape, passing through the
origin and representing luxuries in the lower income range and necessities in the
upper income range. | |

While considering the appropriate form of the engel curve analysts have also
been depending on certain statistical criteria of goodness of fit like the R? or the
R? to measure the smallness of residuals, and the DW statistic to measure the
randomness of residuals, when different curve forms are fitted to available household
budget data. Sargan (1964), Aneuryn-Evans and Deaton (1980) and Deaton (1986)
discuss some of the problems of comparing different curve forms on the basis of the
statistical criteria.,

Among the classical works which explored the forms of engel curves are those
of Allen and Bowley (1935), Wold and Jureen (1953) and Prais and Houthakker
(1955).

Allen and Bowley (1935) considered linear engel curves:

Yi = oy + Bz (1.2.7)

This form satisfies the AUR. However, as may be expected, linear engel curves are

not found to fit actual data well, on the basis of statistical measures of goodness of



fit.

Prais and Houthakker (1955) considered two simple properties as important in
guiding the formulation of the engel curve for broad groups of commodities:
(a) there is an initial income (threshold) below which a commodity is not purchased
and (b) there is a satiety level. They held the view that while examining the algebraic
form of the engel curve for a particular item, one should not restrict the choice of
the functional form by imposing a single form, satislying the AUR, on all items —
they thus advocated the choice of different curve forms for different items of the
budget. They congidered five two-parameter forms of engel functions, including the
constant elasticity or double-log form and the linear form which had been widely

used in earlier applications. The forms coisidered were:

y = a+ [z (the linear form) (1.2.8)
Iny = a4 Blnz (the log linear or double logarithmic form) (1.2.9)
y = a«a+flnz (the semi-logarithmic form) (1.2.10)
y = a- Pz (the hyperbolic form) (1.2.11)
Iny = a-—pPz' (the log inverse or log reciprocal form) (1.2.12)

The choice among these alternative forms could be regarded as choosing from
alternative hypotheses about the variation in income elasticity or the marginal
propensity to consume along the engel curve. Thus, forms (1.2.9), (1.2.12) and
(1.2.10) express the hypotheses, respectively, that income elasticity is constant, is
inversely proportional to the level of income and inversely proportional to the level
of item consumption. Again, forms (1.2.8), (1.2,10) and (1.2.11) are equivalent to
the hypotheses that marginal propensity to consume is constant, varies inversely
with income and varies inversely with the square of income, respectively.

The choice of curve form becomes important not only because each form ex-
presses a different hypothesis about the variation in engel elasticity with change in
the independent variable but also because the estimated elasticity may vary consid-
erably across different forms fitted to the same data.

From their analysis, based on British family expenditure data, Prais and
Houthakker found, generally, that over the range in which elasticity is greater than
unity the double log form gives the best results. In the region where elasticity is
around unity, the linear form is a good approximation since it implies that income
elasticity for all goods terids to unity as income rises. In the first part of the range
of necessities the semi log form gives a good fit, since although this form does not
possess a saturation value, its elasticity decreases towards zero. The semi log form

also always gives a positive initial income, For commodities where the demand



approaches a saturation level, the log reciprocal form is found to be the best approx-
imation —— it has a sigmoid shape passing through the origin and having an upper
asymptote, For the hyperbola, the initial income is given by 8/« and the hyperbola
also allows for a saturation level of consumption. For this curve elasticity diminishes
steadily and equals unily at one point; to the left of this point the commodity is a
luxury and to its right a necessity. On the whole, Prais and Houthakker conclude
that the semi log gave the best results for food items and the double log for the
non-food items. They used the correlation coeflicient to judge the closeness of fit
and to judge the linearity of fit they used the A coefficient based on the number of
runs of like sign in the sequence of regression residuals, |
The forms considered by Prais and Houthakker are linear functions of the

original variables or some transformations (logarithmic/ reciprocal) of them — the
linearity of the forms in parameters ensures that the least squares method of es-
timation can be conveniently used, Other realistic specifications which have been

suggested and lack this simplicity of estimation are the lognormal curves {Aitchison
and Brown, 1954):

y = kA(ax’) (1.2.13)

where oo = e7#/? and 8 = 1/o, with parameters &, i and ¢, and the general hyper-
bolic forms suggested by Torngvist (1941) and used by Wold and Jureen (1953).
The Tornqvist forms are given by

‘_.H. ] 1'1
Y = QT — (1.2.14)

One must algso mention the forms suggested by Champernowne (1969) which are

b
= 2,15
Y = e (1.2,15)
y = —a+bx \/(u.——bm)g-l-m (1.2.16)
and a more general form given by
y = AF(Cz®) (1.2.17)

with parameters A, B and C, where F'(.} issome given monotonic increasing function

with a finite upper bound, like :

1 i

Flz) = - tan™*(ln :;:).—}- 5 (1.2,18)
F(z) = I-T--Tf | (1.2.19)

6



However, none of the above-mentioned forms except the linear one satisfies the
AUR, making them theoretically less justifiable (vide Brown and Deaton, 1972;
Phlips, 1974; Deaton, 1986).

Houthakker's (1960) indirect addilog engel curves based on the indirect utility

function ¥(z, p) and given by

W(z,p) =) %(E)ﬁ‘ (1.2.20)
. M Di

with 8; > 0, have formed the basis of much empirical work (see, Brown and Deaton,

1972, for discussions). |
An engel function in which a budget share varies in arithmetic progression
as income (or total expenditure) varies in geometric progression was proposed by
Working (1943) as a statistical law of family expenditures while investigating the
relationship between income and item expenditures of US households. The function

is:

w; =+ Filng (1.2.21)

w; being the budget share of the i-th item (i = 1,2,...,n), with parameters «; and
3;, which are generally functions of prices. Thig form satisfies the AUR provided
.o =1 and Y, G; = 0. This model allows for luxuries (8; > 0) and necessities and
inferior goods (f8; < 0). Leser (1963) while analyzing Irish household budget data

for 1951-52, used a more {flexible, three-parameter, generalization of this function:

w; = o + FiInz + vz (1.2.22)

These functional forms, known as the Wurking&eser forms, have been found to
describe the data well for a wide range of items or item groups, whether luxuries,
necegsities or inferior. Interestingly, the budget~share functions generated in some
well-known demand systems are of the Working-Leser form (Deaton and Muellbauer,
1980b; Majumder,1984; Deaton, 1986). The integrability conditions {conditions
necessary for demand functions to be consistent with utility maximization) have
been discussed in Deaton and Muellbauer (1980b), Jorgenson, Lau and Stoker (1982)
and Hoa (1983).

The theory of consumer behaviour usually formalizes the behaviour of an inds-
vidual optimizing rational consumer. The applicability of this theory to empirical
analysis of observed aggregate data or per capita data is not automatically guaran-
teed. It is only under appropriate theoretical restrictions that a set of micro demand
functions would aggregate over consumers without giving rise to aggregation bias.

A study of these restrictions is an important consideration in the functional form



specifications for engel curves. Under exact aggregation the form of the micro de-
mand functions should be guch that these, when aggregated over consumers, would
give an aggregate demand function relating aggregate demand to aggregate income
or expenditure. Gorman (1953) examined the conditions for this — which turned
out to be rather stringent — viz, the micro demand functions should all have linear
engel curves with identical slopes, Muellbauer (1975) introduced the notion of con-
sistent aggregation to generate a much wider class of demand functions that would
aggregate without resulting in any aggregation bias. Here aggregate expenditure
shares, interpreted as expenditure shares of a representative consumer, may depend
on prices and a representative level of total expenditure (say, z*, which itself can
be a function of individual expenditures and pr.ices). Muellbauer's definition of

aggregation leads to a class of budget share functions of the form

wi = ai(p) + bi(plg(z,p) i=1,...,n (1.2.23)

with parameters a;(p) and b;(p) such that 3 a;(p) = 1 and ¥ b;(p) = 0 in view of
the AUR. This form known as Generalized Linearity implies that pairs of budget
share functions must be linearly related, This gives as special cases —— when the
representative level of expenditure does not depend on prices — the PIGL and the

PIGLOG demand systems with budget share equations of the form:

a;(p) + bi(p)z® where ¢ # 0 (1.2.24)
{li(p) ~- b.i(p) Inz ife=20 (1.2.25)

|

Wy

i

Uy

Muellbauer’s analysis assumes that individual consumers possess identical pref-
erences. Jorgenson, Lau and Stoker (1982) discuss a theory of exact aggregation
that can be made to incorporate the differences in individual attributes — they
demonstrate the derivation of (1.2.21) from the translog indirect utility function.
‘The theory of aggregation thus provides an economic-theoretic justification for the
Working-Leser forms of engel functions.

Some very general results for engel curve specification were put forward by
Gorman (1981) (see also Russell, 1983; Deaton, 1986; Lewbel, 1987). Gorman
considers general polynomial engel curves with expenditures related to powers of

income, and shows that if engel curves of the form

wi = Y a;(p)g,(In z) (1.2.26)

reR |
where R is some finite set and ¢,() a series of functions, are to be consistent with
theory then there must exist a cost function of the form



6lnc(u,p

5 1n p; 2 a@)dllnclup)] - (1.2.27)

relt

and for these to have a solution the conditions are that (a) the rank of the matrix,
formed from the coeflicients a;.(p), linking each demand to each power of income,
cannot be greater than 3 and (b) that the functions ¢,.() must take specific restricted
forms.

Gorman’s results generate, as special cases, a number of important functional
forms including the linear engel curves which correspond to the LIS implemented

by Stone (1954), the Working-Leser forms, and the log quadratic form given by

w; = a;(p) + bi(p) Inz + di(p)(In z)? (1.2.28)

and also the general polynomial engel curves which include the QIS of Pollack and

Wales (1978) and Howe, Pollack and Wales (1979}, However, because of the rank

condition the quadratic specification is the most general polynomial possible.
Equation (1.2.24) in a Box-Cox form has been used by Hoa et al. (1983). It is

given by

W, = Ckfifclr_'l Tﬁi l(fﬂﬁr—"] -~ 1) (1.2.29)

This has been ¢alled the generalized Working form of the engel curve. Here AUR is
satisfied provided Y o; =1 and Y B; = 1 — <. The income elasticities are given by

o= Lifwi+y (1.2.30)

Also SSwim = .8+ w; = 1 — v+ = 1. Hence this satisfies the Lingel
aggregation condition, As v — 1, (1.2.29) tends to (1.2.21) with n; = G;/w; + 1.
For - = 0, (1.2.29) reduces to

Yi = (@ — i) + Bz (1.2.31)

i.e., the LES with (o4 — ;) = 0 and 1; = G;/wy, with ay as the budget share at zero
supernumerary income. For v = 2, (1.2.29) reduces to

yi = —Biz + (q; + Gi)z° (1.2.32)

i.e., the QES of Pollack and Wales (1978) with 1 = f;/w; + 2.

Finally, one must mention that non-parametric regression analysis is also being
used for functional form specification for engel curves (see Silvermzin, 1986; Hirdle,
1991; Hirdle and Linton, 1994 and Deaton, 1997). Since they allow the data to



determine the functional form without any prior restrictions, these methods like ker-
nel regression are preferred. See, for example, Bierens and Pott-Buter (1990}, who
found that linear engel curves were very much supported by their non-parametric
regression results, Nicol (1993) estimated engel functions for food and rent from
Canadian FES data for the years 1978 and 1986, using the kernel regression method.
The estimated engel curves were compared with some parametrically estimated en-
gel functions, namely, the two-parameter Working-Leser form (1.2.21) and the log
quadratic form (1.2.28), It was found that the non-parametrically estimated forms
provided better fit. The most suitable parametric form differed across goods and
so did the shape of the estimated non-parametric model. Engel elasticities were
also estimated. When compared to the best fitting parametric model chosen on the
basis of goodness of fit criteria, the estimates of elasticities from the two methods
were fairly close. They concluded that although the non-parametrically estimated
engel functions provide a better fit, the implications of this for estimated elasticities

are qualitatively of minor importance,

1.2.2 Indian Studies

A number of empirical studies have been carried out with Indian NSS data in order
to determine, on the basis of statistical criteria, which algebraic specifications of
the engel curve fit such data best. Some of these are mentioned in this section (see
Bhattacharya, 1978a, for detailed discussions).

Roy and Dhar (1960) compared the constant elasticity or DL form with Torn-
qvist forms, the latter turning out to be superior to the DL in many cases, judging
by the residual sum of squares. However, the elasticity given by the DL was close
to the elasticity at the mean of PCI given by the best fitting Torngvist curve.

Sinha (1966) fitted six curve forms, the linear, semi log (SL), double log (DL),
log inverse (LI), hyperbola and log log inverse (LLI) to extensive NSS data and
judged the goodness of fit by comparing R2 and the DW statistic. No single form
was found suitable for all the items, but, on the w}lﬂle, the LLI was found to be the
most satisfactory specification. |

Bhattacharya and Maitra (1969) fitted four curve forms, namely, the hyperbola,
SL, DI, and LLI, to data on 14 to 15 item groups. Data (rom as many as 14
NSS rounds from the 7th (Oct.1953-Mar,1954) to the 22nd {(Jul.1967-Jun.1968),
excepting the 20th and the 21st, were covered in their analysis, They compared
the goodness of fit on the basis of the R? and the DW statistic, together with
other tests based on the sequences of signs of the least squares residuals. Here also,
the LLI appeared to be the best form of engel function particularly on the basis

of randomness of the regression residuals, The SL and DI, forms were sometimes
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nearly as good,
The superiority of the LLl form was also established by Maitra (1969) who

fitted the hype}fbola, SL, DL and LLI forms to state level NSS data on foodgrains
consumption in rural areas.

Gupta (1970} tried eight forms to regionwise data on foodgrains and clothing
consumption for both rural and urban India from NSS rounds 11 and 12 and chose,
among the two-parameter forms, the DL and the LI for his analysis.

Jain and Tendulkar (1972) compared six two-parameter forms on the basis of
R* for the engel curves fitted to NSS 19th round data for both rural and urban
India. The SL appeared as the best for many items with elasticity less than 1 and
the DL for items with elasticity above 1. The linear form also appeared to be best

in a number of cases in their analysis. |
Iyengar and Rao (1968) emphasized the advantages of Houthakker’s (1960) in-

direct addilog engel curves and presented formulae for projecting demand from
such curves {see also Iyengar and Jain, 1969). Jain (1972) showed that the indi-
rect addilog form gives a better fit to Indian data, compared to any of the other
two-parameter forms, when all items of the budget are considered together.

1.2.3 Incorporation of Demographic Variables

Socio-demographic variables play an important role in determining a household’s
demand for a particular commodity. Some of these variables are household size,
age-sex composition, geographical region, educational level of members, especially
the earners, their occupation etc. In this section the incorporation of the demo-
graphic variables, namely, household size and composition into engel curve analysis
is discussed.

If the vector of a household’s demographic characteristics is taken to.be a, then
for household h, with prices p, the demand for the i-th item y* may be expressed

as.

yi* = yi(z", p,a") (1,2.33)

A functional form of (1.2.33) is usually estimated, say,

in yih = o + B; Inz" + v; 1n % (1.2.34)

where n”* is the number of members in the h-th household. Tests are then carried
out for household size effects i.e., to find out whether (; + B — 1) is negative (
== -economies of scale exist), is zero (= constant returns) or is positive (==

diseconomies of scale exist), (see Cramer, 1969; Deaton, 1986, for discussions). Such
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examination was carried out by Iyengar, Jain and Srinivasan (1968) from NSS 17th
round data — and they found economies of scale for cereals and for fuel and light
and, roughly, constant returns to scale for milk and milk products and for clothing.

One of the most frequently used ways of incc:rpm:a,ting household size into engel
curve analysis is the per capila formulation of the engel curve where one deflates
both item expenditure and total expenditure by household size such that in per
capita terms consumption pattern depends on total consumption expenditure (per
capita).

Prais and Houthakker (1955) peinted out that the above formulation assumes
that there are no economies or diseconomies of scale in household congsumption.
For many non-food items like fuel and light and rent, there seem to be substantial
economies of scale but for food the economies are quite small (see also Crockett,
1960; Houthakker, 1957), Chaudhuri (1970} used budget data from NSS 18th round
and considering items like cereals and cereal substitutes, milk products, meat, fish
and egg, and fuel and light showed that the usual approach ignoring economies or
diseconomies of scale gave biased estimates of elasticities,

Prais and Houthakker (1955) considered a more general form

y/n’ = f(z/n%) (1.2.35)

where 6,, 6, # 1 necessarily,. Here 1 — 0, represents specific economies in the
consumption of the particular item and 1 — 8,, the overall economy. They obtained
an estimate of 0.87 for 8, for British data. (See also Coondoo, 1970; Bhattacharya,
1978a.) |

The above formulations ignore the variation in needs with age, sex etc. Such
formulations are therefore not readily acceptable from the point of view of welfare
comparisons (vide Deaton, 1997). One obvious solution is therefore a system of
weights whereby children (also women) count as a fraction of an adult (male) (the
fraction depending on age), so that effective household size is the sum of these
fractions — this being the concept of adult equivalents., Equivalence scales are index
numbers through which welfare or real income is compared across households with
different sizes and compositions. Household equivalence scales are thus improved
deflators, compared to the head count, by which budgets of different households
are converted to a needs corrected basis, There are many suc_h_ scales like the
Amsterdam scale used by Stone (1954). These scales are ﬁsuall-y based on the -
nutritional/physiological requirements Suggested' by experts; however, they may also
be derived from (optimizing) market behaviour. | - | .

A generalized formulation for such models has been given in Deaton and Muell-
bauer (1980a, 1986) and Deaton (1986, 1997) in terms of utility theory. If it is
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supposed that the cost function of a heusehold h depends on its demographic char-
acteristics a®, then for a utility maximizing household total expenditure =" is the

minimum cost of reaching its utility level ", i.e.,

C‘h'('u.h’, D, a!t) —. m(ﬂ.h, uh)G(uh,p) (1.2.36)

where C*(u",p) is the cost function for some reference household type (for which
m(a,u) is taken to be unity), From (1.2.36)

p_ 0ln Ch(u, p)
¢ ln p;

W; (1.2.37)

which is independent of a*. Hence, if twe households face the same prices, then
those with the same consumption pattern w; have the same welfare level uh, so
that by comparing their outlays the ratio of their costs are obtained — this is the
equivalence scale m(a”, u’).

The pioneering work in determining equivalence scales from budget studies dates
back to Engel (1895), The method rests on Engel’s observations that the share of
food in the budget declines as income or total outlay increases and that holding
resources constant, the food share increases with the number of children and on En-
gel's identifying assumption that the food share correctly indicates the comparative
welfare of households of different demographic compositions. Thus two households
with the same food share must have the same level of real income irrespective of
their demographic characteristics. Hence comparison of their money incomes at the

same food share will yield an index of cost of maintaining the larger {amily relative

to the smaller (reference) household — and this is the equivalence scale in Engel's
method. In practice, the scale is calculated by estimating a food share engel curve.
For example, Deaton and Muellbauer (1986) use an extension of the Working-Leser

form of engel curve to incorporate demographic effects, namely,

I
wy = o+ Bln(z/n) + > yin; -+ (1.2,38)
j=1

where wy is the budget share for food, n; is the number of persons in category
i( =1,...,J) and n is the total number of members in the household. They find
that for many Third World surveys the per capita term In{z/n) provides a high
degree of explained variation, and by comparison the v parameters are rather small.

A similar type of equivalence scale is due to Rothbart (1943) who used expen-
diture on adult goods as an indicator of welfare, instead of food share (see also
Nicholson, 1949), Nicholson (1976) argues that Engel’s identifying asgaumptlion that
food share identifies welfare is not readily supported and Engel’s child equivalence

scales are overestimated (see Deaton, 1997).
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A single equivalence scale for all items of the budget implies that needs of chil-
dren and the economies of scale in consumption are the same for every commodity.,
However, this is not readily acceptable. A generalization to commodity specific
scales was first suggested by Sydenstricker and King (1921) and independently re-
discovered by Prais and Houthakker (1955). Here the househoid demand function

is of the form

Dils &
e 2z [ —— 1.2.39
= () (1.2.39)

where m; and m, are commodity specific and general scales, respectively, that are
functions of household composition. Thus, a household with children is expected
to have large commodity specific scales for children’s food, clothing, education etc.

Since the budget constraint must hold, the general scale may be defined as

me(%) = (1.2.40)

Another formulation of commodity specific scales, which was in fact the first to
use the utility theoretic approach, is due to Barten (1964). Here the direct utility

function is given by

w= (Y /M1, ..., Yo/ M) (1.2.41)

where the m;’s are the same commodity specific scales as in the Prais and Houthaklker
model. If the scaled quantities are defined as y;* = y;/m; and the scaled prices as
ot = p;m;, then the consumer maximizes v(y*) subject to p'y* = =, so that the
demand functions are

Yi

= gi{z, m1p1y .oy MpPn) | (1.2.42)

'This model incorporates the important fact that changes in household composition
act to modify also the relative prices of goods and hence cause substitution away
from the child goods (which become relatively more expensive) with additional
children. This model, however, seems to suffer from excessive substitution effects.
A modification was suggested by Gorman (1976), where a fixed cost which varies
with household characteristics is added to the Barten (1964) formulation, giving the

cost function as

Clu,p,a) = 3 wi(a)ps + G, p') (1.2.43)

where p;* = p;m;(a).
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These procedures for incorporating demographic variables into the demand sys-
tems are empirically compared in Pollack and Wales (1979) (see also Pollack and
Wales, 1981).

In empirical estimation from budget data using only a single cross-section it
is found that for both the Prais and Houthakker model and the Barten model
equivalence scales for each commodity are identified only relatively to each other and
not in absolute terms (see Forsyth, 1960; Cramer, 1969; Coondoo, 1975a; Deaton,

1986, 1997). Empirical analyses of equivalence scales are carried out in Deaton,
Ruiz-Castillo and Thomas (1989) and Nicol (1994), who also discuss the inherent

difficulties in estimation.

1.2.4 Heteroscedasticity

While estimating an engel curve from household budget data one of the problems
to be tackled is that of heteroscedasticity. One of the assumptions of classical
least-squares regression is that conditional upon the independent variahles the re-

gression disturbances are identically distributed, The assumption of homoscedastic

disturbances given by

V (1) = 0%, (1.2.44)

where [, is an identity matrix of order n x n, n being the number of individual
observations, is often violated in reality. For example, in engel curve analysis, if
y is item expenditure and z refers to income/total expenditure, then the variation

about the engel curve is likely to increase with the size of z, and in that case

V (ui) = d'ia,g(cng‘ o .,D'ﬂg) = {2
or V {(u;) o (1=1,2,...,n) (1.2.45)

which is the standard case of heteroscedastic¢ity. In this case il the variances are

known up to a multiplicative constant, e.g., if

U
with V (u;)

o + Bz; + wy - (1.2.46)

o\

where the )\;'s are known, then the standard solution is to modify the OLS proce-
dure, by reweighting the observations, that is, by attaching multiplicative weights
that are inversely proportional to v/A; to the i-th observation. This is equivalent to

a transformation of the observations which gives
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1 &1+ﬁmi

where v; = u;//\; has a constant variance 0% Such a situation arises if one only

- v; (1.2.47)

has grouped data for a number of (say, m) classes and group means are used for

the regressions, i.e.,

i = o+ &+ (1.2.48)
JE
and V(;) = —, i=1,...,m
n

In this case also the WLS method can easily be used by estimating

Vi

with v

ay/n + By + v; (1.2.49)
Vi

Cramer (1964) (and also Haitovsky, 1973) studied the efficiency of least-squares
egtimators from grouped and ungrouped data. The estimator from grouped data

i

is always found to be less efficient than the estimator from ungrouped data, The
loss of efficiency can however be minimized by minimizing within-group variation
and maximizing the between-group variation. Thus the usual practice of grouping
households into income classes minimizes the loss in efliciency.

Deaton (1997) explains that even if, at the individual level, household i (i =

1,...,n) has the homoscedastic regression function

BE(yi |%:,6:) = B (1.2.50)
with V(yi | %, 8;) = o

but with different coefficients 5; and if these 8;’s are treated as randomly distributed
across households with mean # and variance-covariance matrix §, then (1.2.50)

generates the heteroscedastic regression model

B(yle) = fo (1251)
with V(y; | z;) = o + z (lx; |

As is well-known, if heteroscedasticity exists, the GLS estimator is the minimum
variance unbiased estimator of #. In the presence of heteroscedasticity, the OLS

estimator though unbiased is inefficient; however, more importantly, the estimated

16



covariance matrix of the parameters is inconsistent, rendering the usual formulas
for standard errors incorrect. Such considerations have motivated the standard
test procedures for heteroscedasticity. The Breusch-Pagan (1979) test is easy to
implement since it is based on the OLS regression residuals.

White (1980) presents a parameter covariance matrix estimator which is consis-

tent even when the disturbances of a linear regression model are heteroscedastic:

Vd) = (X'X)1V(x'x)! (1.2.52)
where V. = ) efaz]
with ¢; = y; — miéOLS

Comparing the elements of o2(X’'X)"! and V yields a direct test for heteroscedas-
ticity since in the absence of heteroscedasticity the two estimates will be approx-
imately equal, but will genel'ally diverge otherwise. White’s estimator does not
necessitate the specification of the structure of heteroscedasticity; this makes the
test widely applicable. If efficiency is not the prime concern then OLS may be
applied, even in the presence of heteroscedasticity, since White's covariance matrix
estimator allows correct inferences to be drawn. White (1982) extends this analysis

for the case of Instrumental Variable estimation,

1.2.5 The Treatment of Zero Expenditures in Survey Data

In household budget survey data values of item expenditure (y;) may often be
encountered which are zero or very nearly zero.

Prais and Houthakker (1955) discussed this problem of occurrence of zero expen-
ditures in the context of logarithmic transformation of variables while estimating a
constant elasticity engel curve,

A zero expenditure on a particular commodity by a particular household may
result from any of the following three broad reasons : First, a household may not
at all purchase a certain commodity and would thus always report a zero expendi-
ture on it. Second, there might be an error of observation or misreporting, i.e., the
expenditure has not been recorded (either willfully or by mistake) by either the re-
spondent or the enumerator. Third, zero expenditures might arise due to infrequent
purchasing of certain (particularly non-food items); thus it might so happen that
the length of the reference or reporting period is short and hence in that limited
period no expenditure on the item under study may have been incurred.

Prais and Houthakker (1955) ignored the zeros resulting from the first cause,
on the argument that the households which never buy a particular item can in any

case be treated separately.
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If zeros are regarded as an error of observation, Prais and Houthakker suggest
that the zero be replaced by some small positive quantity as if the zero has occurred
through rounding-off an item whose true value was less than half the least significant
recorded figure. The average value of such items would then be a guarter of an unit,
any value between zero and half being equally likely; thus the zeros on the regression
may be replaced by a quarter. Further, in order to keep the average value of the
variable unchanged, items recorded as a unit may be reduced by an é,pprnpriate
amount. However, they point out that this method is not very satisfactory since it

leads to biased estimates.
An alternative procedure suggested by Prais and Houthakker takes into account

the last reason for occurrence of zeros, i.e., infrequency of purchase. As the reference
period is lengthened the number of zero item expenditures diminishes; thus they
suggest a method based on averaging zero expenditures with the expenditures of
households in similar circumstances. They averaged item expenditure values for
households having the same total expenditure and household size and treated these
as the fundamental variables. If in spite of this grouping, a few zeros were still left
the observations were ignored, though this might lead to a slightly upward bias in
the general height of the curve,

Many different formulations have been tried out in the recent literature for
modeling zero item expenditures. A few of these are described below. Some of the
models are equivalent to the Tobit Bpéciﬁcatian (T‘obin, 1958), which is essentially a
linear regression model in which non-positive observations on the dependent variable

are replaced by zero. It is given by

't = Zf 4y (1.2.53)
vyt ifyt =20

g2
|

0 otherwise

Deaton (1986) outlines some of the problems of this sort of modeling. Zero
expenditures in more than one commodity at a time can not be taken into account
by the Tobit model. Again, for zeros resulting from infrequent purchases the Tobit
specification may not be the correct one, Deaton and Irish (1984) consider a model
where the standard Tobit specification ig supplemented by the operation of a binary
censor. A second censoring process is added that randomly replaces observations,

generated by the Tobit model, by zeros:
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yi' = o f+uy {1:2:54)
yi = ¥'/[p;i with probability p;
= 0 with probability (1 - p;)

With constant p this is termed the p-Tobit model. In this model an ohserved zero
can occur either because the household genuinely does not purchase the good or
because of various types of misreporting and purchase infrequency. Since the nor-
mality assumption for the Tobit and the p-Tobit models is unlikely to be supported
by the data, non-parametric estimation is also carried out. However, their empiri-
cal exercises based on British FES data were not very successful in distinguishing
between genuine non-consumption and misreporting or purchase infrequency.

The model (1.2.54) in another form is the double-hurdle model proposed by
Cragg (1971). This may be written as

y{# — :Eiﬁ -+ Wy
and £; = sa+v; (1.2.55)
with (u,0) ~ N(0,%)

where y;* is notional demand, ¢; is a non-observable indicator which determines
whether the household 4 is a consumer or not, z;' 4nd s;" are vectors of conditioning
factors, i.e., economic and SGCiD-demﬂgrap}lic characteristics of household 4, with
y; = " if both ;' > 0 and ¢; > 0 and y; = 0, otherwise, and ¥ a diagonal matrix.
Such models are characterized by abstentions, i.e., if the household is a genuine
non-consumer any value of the independent variable will be irrelevant and second,
by corner solutions, i.e., for certain levels of the relevant variables the household
may not consume the item. See, for example, Garcia and Labega (1996) for an
analysis of tobacco consumption from Spanish data.

Keen (1986) (see also Kay, Keen and Morris, 1984) has considered the case where
zeros occur essentially due to purchase infrequency. Treating it as a measurement
error problem where the underlying income (consumption) variable is unobservable
but expenditure is obgervable, Keen derives a consistent estimator for the case of
linear engel curves using IV techniques. This is also a special case of the double-
hurdle or p-Tobit models mentioned above.

Wales and Woodland (1983) attempted to model more than one commodity at
a time. They estimated a three-commodity system maximizing a direct utility func-
tion subject to the budget and non-negativity constraints. The Lee and Pitt (1986)
approach is a dual of the Wales and Woodland approach and uses indirect utility
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and cost functions like the translog, However, these procedures are complicated and
Deaton (1986) notes that in the literature there is not yet any theoretically satis-
factory and empirically implementable method for modeling zeros for more than a

few commodities at once.

1.3 Effect of the Reference Period

1.3.1 The Choice of the Reference Period

The main motivation of the present study is to estimate the engel elasticities for
clothing and some other items of consumption after eliminating the possible effects
of seasonality and other short-run fluctuations from NSS budget data. As already
mentioned the problem relates to the length of the reference period (or reporting
period or recall period) which is the period for which information on consumption
expenditure is collected from each household,

Accounting periods shorter than one year are discussed in the literature on
poverty and economic inequality, and it is recognized that inrcome or consumption
for short periods are unreliable indices of economic status (Atkinson, 1975, Chapter

8). The degree of inequality is exaggerated if such accounting periods are used.

FEven one year may be rather short for measurement of inequality, because-individual
households are influenced by economic cycles and life cycle factors.

The optimal length of the reference or recall peried is a much discussed topic,
It hag greater importance for sample surveys in _developing countries since, most
of the respondents would be unable to maintain proper records of their household
expenditures and would have to report all information from memory.

Two types of recall errors, which depend on the length of the reference period,
may affect the data. The first is omission whereby the respondent fails to recall
certain information when the length of the reference period is long. The second type
of recall error is termed event displacement — here some events are thought by the
respondent to have occurred either earlier than they actually did or later (referred
to as telescoping). Thus certain exp'enditures are reported which are displaced into
the reference period and some are unreported due to being displaced out of the
reference period (also known as end effects). While a shorter reference period may
result in fewer omissions and more accurate reporting, it may at the same time
be subject to relatively more serious end effects and in addition there is a larger
sampling variability of the results when a shorter reference period is used (United
Nations, 1982, Zarknvich,. 1966).

In the Indian context, in the first round of the National Sample Survey, a fixed

reference period of one year was used for collecting data on several items. However,
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this reference period was found to be unsatisfactory for recording expenditures on
food items, so experiments were done to evaluate the performance of one week and
one month as reference period for these items through comparison with results of
direct observation (weighment). This experiment showed that for food items, to
the extent that results from the weighings were accurate, the interview data based
on one month reference period gave the most accurate results. The week reference
period led to overestimation of expenditure on food consumption (vide Mahalanobis
and Sen, 1954; see also Chatterjee and Bhattacharya, 1975; Zarkovich, 1966; United
Nations, 1982 and Casley and Lury, 1981). Again another experiment by Ghosh
(1953) showed that if the direct measurement was accurate then a reference period
of one year for the interview would be the most appropriate for several food items.

Deaton -(1997) points out that if the aim of the survey is to estimate, say,
average consumption over an year then either an annual reference period can be
used for all households, or a very short reference period like a day may be used
and the interviews spread evenly over the year. The first method would yield the
true picture of each househoid’s consumption but would be likely to suffer from
problems like recall lapses. The second method would vield data that are more or
less accurate, on the average, but the data for any single household would in no
way depict the true consumption pattern of that household, Short recall periods
are also not found to be immune to recall lapses and may suffer from boundary or
start-up biases whereby respondents include expenditures incurred just before the
reference period, in an attempt to be helpful, Scott and Amenuvegbe (1990) have
cited a number of studies showing that the reported rates of consumption diminish
with the length of the recall period. They also report from their own studies from
Ghanaian Living Standards Survey which shows that for 13 frequently purchased
items, reported expenditures fell at an average rate of 29% for every day added to
the recall period. They however found no evidence of the start-up bias,

However, very short reference periods like one day are rarely used unless repeated
visits are made. Usually frequently purchased items like food have a recall period of
a week or a month, whereas durables etc can be asked on an annual basis. Surveys
typically run for a calendar year with interviews evenly spread over the survey
period would suffer from a variability across households which is essentially seasonal
and would not occur in genuine annual data. In such cases, Deaton nutés, seasonal
patterns may be estimated from the results and corrections made. Deaton also
suggests repeat visits on a seasonal basis so that a short recall period can still be
used, Considering random nonseasonal variation across households Scott (1992)
gives an example where standard deviation of annual expenditures is overestimated

by 36 per cent from a survey that collects consumption data on a monthly basis,
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Casley and Lury (1981), while discussing the length of the reference period,
point out that a longer reference period like a year may lead to a response produced

by assuming a monthly average and multiplying by 12.

1.3.2 Empirical Evidence from Indian Data

For its enquiries on household consumer expenditure, the NSS generally employs a
moving reference period of ‘last 30 days’ preceding the date of interview (also known
as the ‘last month' reference period) and staggers the interviews evenly over the
survey period, usually one year. Different households thus furnish information for
different periods of 30 days and it is likely that this introduces seasonality and other
short-run factors into the data for any particular household. While the average con-
sumption over sample households should give a fair approximation to annual levels
of consumption, seasonal and other short-run fluctuations get superirnposed on the
true variation across households exapgerating the inequality in the size distribution
of population by PCE (per capita total consumer expenditure), the widely used
measure of level of living, Also, engel curves (strictly, expenditure-consumption
curves) may get distorted, especially for items like clothing which are considerably
affected by seagsonality and other trangitory factors,

Some recent evidence has been cited in Appendix B of the present dissertation
to show the effect of the reference period on average PCE and measures like Lorenz
curves and Lorenz ratios. |

Regarding possible distortions of the bivariate relationship, Bhattacharya (1967,
1978a) drew attention to this problem citing two pieces of evidence from Indian
empirical research on estimation of engel elasticities. The first evidence was from
the work of Biswas and Bose (1962), Bhattacharya (1967) noticed that there was
a sudden jump in the engel elasticities for clothing presented by Biswas and Bose
from NSS 7th round onwards as compared to NSS 4th and §th rounds, Biswas and
Bose (1.962) had fitted the constant elasticity engel curve to NSS data based on the

last month reference period and obtained the following elasticities for clothing:

elasticity

round rural urban
4 Apr, - Sep.’'52 0.87 1.02
5 Dec, 82 - Mar, '53 092 0.98
7 Nov.’83 - Mar, '54 166 1.72
9 May - Nov, '35 166 1,63
10 Dec. '35 - May’56 1.66 1.63

Biswas and Bose noticed the large variation in clothing elasticity across rounds
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but had no idea about the cause of such variation, thinking that the last month
reference period had been used uniformly for all these rounds. Actually, in rounds 4
and 5, NSS had employed the ‘last month’ reference period for food and many other
item groups, but the ‘last year’ reference period (i.e.,the last 365 days preceding the
date of interview) for clothing, footwear and durables. For these two rounds, the
elasticities for clothing were around 1. But from the 7th round onwards the ‘last
month’ reference period was used for all items of the budget and the elasticities

jumped to higﬁer values above 1.5.
Secondly, Bhattacharya (1978a) also pointed out that the 1st Indian Agricultural

Labour Enquiry (Ministry of Labour, Govt. of India, 1954) using an annual refer-
ence period (where, in fact, for each sample household data were collected through
12 monthly visits) had shown that the proportion of income spent on food and other
item groups did not change appreciably with rising income, implying that the engel
elasticities for food ete. were fairly close to 1. However, the 2nd ALE (1956-57) and

later Rural Labour Enquiries conducted by NSS using the ‘last month’ reference
period showed marked shifts in engel ratios with rising PCE implying that the engel
elasticities for food etc. were relatively far from 1 compared to the findings from
the 1st ALL, -

Another evidence is found in a recent study undertaken by the NCAER (1986,
1987) with a view to analyzing changes in the extent of poverty and the pattern

of household consumption, based on two sample surveys covering rural India, one
conducted in 1970-71 and a resurvey conducted in 198182, This study which used
a fixed annual reference period gave, among other things, elasticities of clothing
which were once again very close to 1. Their estimates of elasticities from the

constant elasticity form were as follows:

year elasticity
1970 - 71 0,92
1981 - 82 1.04

Majumder (1992) who developed a quadratic demand system (the QVariant)
used published NSS data for the 38th round (Jan.-Dec.1983) (relating to the last
month reference period) to judge the empirical performance of this system and some

other demand systems, namely, the AIDS (Deaton and Muellbauer,1980b), QAIDS
(Deaton, 1984) and Variant systems (Coondoo and Majumder, 1987). Tor the sake

of interest her estimates of engel elasticities for clothing, for rural and urban India
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are presented below:

(QVariant QAIDS  Variants AIDS
R U R U R U R U
1.96 171 223 170 1.80 1.69 1.8 1.73

1.4 Errors-in-Variables Models and their Estimation

1.4.1 Introduction

In the present dissertation, in Chapters 5 and 6, Instrumental Variable (IV) esti-
mation and Method of Moments estimation have been applied to a bivariate errors-
in-variables model (EVM), in the context of engel curve analysis based on disag-
gregated NSS household budget data, NSS data, as explained earlier, is collected
from sample households through interviews spread uniformly over the survey period,
usually, one year, where any sample household furnishes information on consump-
tion expenditure for a reference period of ‘last 30 days’ (nrﬁ ‘last month') preceding
the date of interview, As a result, seasonal and other short-run fluctuations are
superimposed on the true between household variation of both total consumer ex-
penditure and item expenditure. However, conceptually, in engel curve analysis,
interest lies in estimating the relationship between the permanent or stable compo-
nents of these expenditures (vide Friedman, 1957). But the observed values contain
the permanent components, which may be taken as the true values, as well as the
transitory components, which may be taken as the errors-in-variables (EIV's). The
EIV's exist not only because there are seasonal and other short-run fluctuations
but also because of non-sampling errors which creep into the data. These errors are
by no means negligible (vide De Janosi, 1961; Adams and De Janosi, 1966; Mor-
genstern, 1963;; Cochran, 1968; Langaskens and Rijckghem, 1967, 1974; Mukherjee,
1969; Murray, 1972; Hunter, 1980; Pierce, 1981; Pal, 1981; Minhas, 1988, and a
bibliography for response errors given in Dalenius, 1977a-c).

Friedman (1957) brought out the distortions that transitory components of in-
come and consumption may produce in empirical estimates of the consumption
function. As is well-known, Friedman treated these transitory components as [KI'V’s
in a standard two-variable linear regression mode]l (Malinvaud, 1972, Chapter 4;
Johnston, 1963, pp. 148-149; see also Attfield, 1980, who used 1952 Oxford Saving
Survey data to test the assumptions of the Permanent Income Hypothesis, in an
EIV framework). | |
 That engel relations estimated from household budget data may yield under-
estimates of elasticities because of errors of measurement in the determining variable
was noted by Prais and Houthakker (1955, pp. 62-63) and the problem was later
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dealt with by Liviatan (1961), Cramer (1969) and also Deaton (1997). All these
authors examined the matter in the light of various EVM's.
1.4.2 The Errors-in-Variables Model

The standard EVM is given by

= X3 +v (1.4.1)

where X is the n x k matrix of the true (but unobserved} values of the explanatory
variables; y is the n x 1 vector of observations on the dependent variable; 5 is the
k x 1 vector of coeflicients of the true model and v is the n x 1 vector of disturbances
which may include a component representing measurement error in the dependent

variable (Johnston, 1984, Ch.10; Fuller, 1987).
The matrix of observed values x is given by

=X 4u (1.4.2)

where u is the n X k matrix of measurement errors, Thus,

y = zf + (v — uf) (1.4.3)

and the QLS estimate of # is given by

5OLS = (z'z) o'y = B + (&'z) "' (v - uf) (1.4.4)

The standard assumptions ahout the error terms are:

(1) plim(%X’u) - 0 (1.4.5)
and s0 plim(?}—lm"m) = plim(%}(;X) + plim(i—-u’u)
= L+ (say) (1.4.6)
(2) plim(—:;u"u) = (0 and plim(ﬁX’ﬂ) =0 (1.4.7)
Thus |
plim BOLS =B~ (S+Q)710s (1.4.8)

(1.4.8) above shows that the correlation between the observed z matrix and the

composite disturbance term (v — uf) leads to inconsistency of the OLS estimator.

For example, in an EVM with a single explanatory variable
plim ﬂOLS = ~ ﬂ(ﬂ'g{'—k G‘ﬁ)_lﬂ'g{ | (1.4.9)
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Thus, for the bivariate model with independent measurement errors in z, the re-
gression coefficient is biased towards zero.

The classical EVM is not identifiable (see Relersol,1950; Madansky, 1959; Fisher,
1966; Maravall and Aigner, 1977; Anderson and Cheng, 1980; Pal, 1981; Fuller,1987,
for discussions). Consistent estimation is possible if one of the following conditions
is satisfied:

i) some additional apriors information is available, like knowledge about the two
error variances or their ratio;!

ii) instrumental variables with appropriate properties are available for use;

iii) it is assumed that X, the true value of the regressor z, is stochastic and is
non-normal or at least the third order cumulant of X is non-zera,

The problem of estimation is further aggravated if the errors in the determining
and dependent variables are correlated. This is often a real problem, Deaton (1997,
pp. 99-100) (see also Prais and Houthakker, 1955, pp. 62-63) presents the following
results for the general case where the correctly measured variables satisfy (1.4.1) —

the OLS parameter estimates have the probability limit given by

plim BOLS = (M+ Q) 'MB+ (M +_Q)"l"f (1.4.10)

where M is the moment matrix of the true X’s, §) is the covariance matrix of the
measurement errors in z, and <y is the vector of covariances between the measure-
ment errors in 2 and the measurement error in y. The second term of eqn.{1.4.10)
captures any additional bias from a correlation between the measurement errors
in the dependent and independent variables. In such cases the upward bias from
correlated errors may outweigh the downward attenuation bias from measurement

error in total expenditure (z), leading to a net upward bias (see, for example, Bouis
and Haddad, 1992).

1.4.3 Instrumental Variable (IV) Estimation

IV estimation requires a matrix (Z) of observations which are correlated with the
true X but uncorrelated in the limit with the measurement errors.

The TV estimator is given by

Bry = (Z'z)"' 2y (1.4.11)

‘If elther o2 or ¢? or their ratio is assumed to be known apriori it is possible to construct an

unbiased estimator of 5. This was discugsed by I{qupm'uns, 1937; Madansky, 1959; Kendall and Stuart,
1979, Ch. 29; Fuller, 1980, The existence of bounds, the direction of bias etc., are discussed in Theil,
1961 and Fuller, 1987. Klepper and Leamer, 1984 discuss the multivariate case, See also Pal, 1981

for a survey.

26



If the above assumptions are correct then

plim By = f ' (1.4.12)
and asy var (fry) = 0,2(Z2'e)'2'2(2'Z)™! (1.4.183)

IV estimation has been discussed in Geary (1942), Sargan (1958), Liviatan
(1961), Carter and Fuller (1980), Pal (1981} and Deaton (1997).

However, in many applications it may not always be possible to find appropriate
IV's, which is in fact the case with engel curve analysis. Liviatan (1961) suggested

the use of recorded income as IV, But recorded income is hardly available in survey

data from developing countries. Again EIV's may have a definite relationship with

recorded income.
The well-known grouping methods of Wald (1940) and Bartlett (1949) or Durbin’s

(1954) method based on ranks are special cases of the [V method (Pal, 1981; Fuller,
1987, p. 74). However, it must be recognized that these estimators are inconsistent
if the errors in the X values affect the grouping or ranking of the regressor values.

It has been found that the OLS estimator of #in the EVM has a smaller variance
compared to the IV estimator; however, OLSE is biased, hence Feldstein (1974)

considered the following estimator

WAIVE = A(OLSE) + (1 — A)IVE (1.4.14)

Feldstein's estimator i a weighted average of the OLS estimator and the IV esti-
mator in which the weights are estimated from the sample; A is chosen so as to
minimize the mean-squared error (MSE) of WAIVE. Feldstein used the additional

information that the covariance of the measurement errors is zero. He presented a

Monte Carlo study where the observed MSE of his estimator was smaller than that
of the IV estimator. Carter and Fuller (1980) discussed this and presented modified
ML estimators and other weighted estimators.

The small sample properties of the IV estimators have been studied by several
authors. Phillips (1983) gives a general review of the available results, Deaton
(1997) discusses the issue and cautions that the distributional theory for IV esti-
mates is asymptotic and that the asymptotic approximations may be a poor guide
to the finite sample performance with which one is concerned.

Finite sample distributions for IV estimators compared to the OLS estimators
or their own asymptotic distributions would be more dispersed with more mass in
the tails. In fact, if there is one instrument for one suspect independent variable

then the IV estimate will be so dispersed that its mean does not exist (Davidson

and MacKinnon, 1993, pp. 220-4). As a result, one might obtain extreme estimates
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whose asymptotic standard errors ate no indication of how extreme they are. In
the extreme case if there are as many instruments as the number of observations
the IV and OLS estimates are identical, Given sufficient overidentification and the
existence of moments, [V estimates have been found to be biased towards the OLS
estimates. Nelson and Startz (1990b) (see also Maddala and Jeong, 1992) considered
the univariate regression with a single instrument. They compared the small sample
distribution of the IV estimates with the asymptotic distribution and with that of
the OLS estimator. They found that the central tendency of the IV estimator is
biased away from the true value; it is biased towards the probability limit of the

OLSE, also when the regressor is uncorrelated with the regression error, i.e., when
OLS is the appropriate estimator then asymptotic approximation to the distribution
of the IV estimator gives the exact distribution. Most importantly, they find that the
asymptotic distribution is a poor approximation to the true distribution when-the
instruments are poor in the sense of being not highly correlated with the regressor.
This problem is also discussed in Basmann (1974), Mariano and MacDonald (1979)
and Anderson (1982), Nelson and Startz (1990a) carried out some Monte Carlo
studies to examine the distribution of the test statistics based on IV estimation.
They found that it is possible to generate parameter estimates whose asymptotic ¢-

value may be entirely misleading (see also Deaton, 1997; Subramanian and Deaton,
1994),

1.4.4 Method of Moments Estimation

If it is assumed that X, the true value of the regressor, is non-normal then some
estimators based on moments and cumulants are available, which are not optimal
but may have moderately high efficiency.

Consider a bivariate model given by

Vi=at+fXit+ea - (1.4.15)

where X and Y are the true but non-observable magnitudes of the regressor and
the regressand respectively, The observed values of the regressor and the regressand

are given by

z; = Xi-+u; (1.4.16)
and y; = Yi+u (1.4.17)

where u; and v; are EIVs with
E(w)=E{)=0, V(y)=02 V(y)=od (1.4.18)
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and E(g) =0, V(g)=o? (1.4.19)

£

Geary (1942) suggested the estimator

E) - I{(-ﬂl,ﬂg + 1)
I((C] + 1,(:2)‘

where J((c;,ca) is the sample cumulant of the order {c1,c9) of (z,y). This is a

ety 03 > 0 (1.4.20)

consistent estimator for £ if plimX(¢; + 1,¢2) % 0. Thus, there is an infinite class
of congistent estimators. However, the sampling errors of the sample cumulants
(or moments) generally increase rapidly with their order (Geary, 1942; Madansky,
1959) — hence one should confine one’s estimates to those based on cumulants (or
moments) of the lowest feasible order. Thus, if X is asymmetric one should not go
beyond third order moments. |

Other estimators of the above type were suggested by Scott (1950) and Drion
(1951). Durbin’s (1954) estimator also reduces to.a moment estimator since the IV
suggested by him is some power of the regressor .

Pal (1980a,b, 1981) proposed some moment estimators of the kind considered
by Geary (1942) for the bivariate setup given by (1.4.15).

The sample moments may be written as

1 .
mr's(may) = n (zi — &) (yi — 9)°
:
! 1 | .
and ml (z,y) = ~ 2. %Y
i
also mio(z,y) = mi(z), moi(z,y) = m;(y)

Correspondingly the true moments are denoted by fis, fths, pi(X) and u;(y).
Under very general conditions the sample moments are consistent estimators

of the corresponding true moments which are functions of the parameters «, f3,

2 42

2 02, ¢! and the true moments of X. Pal used the following five

the variances o
equations based on first and second order moments to estimate seven unknown

2. ov?, o, (X)) and us(X). However, since 0y”

parameters, namely, o, 5, oy
and 0.2 always appear in the form of 0,2 + g.?, so, in effect, there are the following

five equations for six unknown quantities :

127 (X)) (1.4.21)

my(z) =
m‘i’(y) = a+ fui(X) (1.4.22)
my(z) = up(X)+ o’ (1.4.23)
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ma(y) a + 208 (X) + B2y X) + 0,% + 0.2 (1.4.24)
my(z,y) = opy(X)+ Bus(X) (1.4.25)

Since there are more unknowns than the number of equations, it i3 not possible
to solve for all the parameters of the model without further assumptions. It is thus

assumed that X is non-normal and that the third order central moment of X is

NnoMn-zero.
Pal considered four equations based on third order moments, assuming zero

third-order moments for v and v, in order to estimate 3 :

- my(z) = wps(X) (1.4.26)
mai(z,y) = PBus(X) (1.4.27)
my(z,y) = B°ps(X) (1.4.28)

ma(y) = B us(X) (1.4.29)

Thus, there are a number of estimates for §. Pal's general class of estimators is

defined as :

Bs = f(B1, Pa, Bs) (1.4.30)

such that,

f(ﬂél,ﬂgg,ﬂﬁa) = c‘f(éliéﬂlﬁﬂ) VC?&D
and f(1,1,1) 1

where 1, A3 and ﬁg are three basic moment estimators defined by

s B ] 1.4.31
1
o= = (1.4.31)
A 2
= —— 1.4.32
Iy o ( )
A Mo
= —— 1.4.33
B s ( )

Every consistent estimator based only on third order moments must be a member
of this class, The estimators of Geary (1942), Scott (1950}, Drion (1951) and Durbin
(1954) are members of this more general class of moment based estimators.

The agsymptotic efficiencies of the estimators 51, ﬁg and ﬁg along with three
other estimators of this class were studied relative to the OLSI: (Pal, 1980b, 1981).

This has been done assuming lognormality of the regressor which is realistic in appli-

cations like engel curve analysis in many countries. The estimators were found to be
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fairly efficient even when OLS is fully valid, These estimators are computationally
simple and require milder assumptions compared to ML or IV estimators.

Equations (1.4.21) and (1.4.23) can be replaced or augmented by other moment
estimators (or even Maximum Likelihood (ML) estimators) if specific distributional
assumptions are made. In Pal {1981) specific distributional assumptions have been
made, for estimating first the univariate model (1.4.16). The regressor X is assumed
to be two-parameter lognormal and the conditional distribution of the error term
u | X is assumed to {ollow the normal or Pearsonian type 11 distribution. Monte
Carlo experiments suggested that some of the moment estimators were nearly as
eficient as the ML estimator.

In the bivariate model different two-parameter algebraic forms of engel functions

have been considered. I'or the regression equation
Y=a+8f(X)+e¢ (1.4.34)

Pal suggests the moment equations

myy = feov(X, (X)) + AL (XY (1.4.35)
ma; = feov (X4 f(X)) - 28E(X)cov(X, f(X))
+a?Beov (X4, F(X)) + 2Xa? cov (X, XP) (1.4.36)

which has the solution

2m1 Cov (X, Xb) — 2] E(Xb)

2567 (X, f(X)) @09 (X, X?) — B (X%)[ &V (X¥, 1(X)) - 2.5 (X) &v (X, [O0) F oheov (38, 1)
4,3

It was, however, not possible to undertake Monte Carlo studies for comparing

3 =

these estimators with the ML estimator,
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Chapter 2

Data Analyzed

2.1 Introduction

The present study on the effect of reference period used in the collection of household
budget data on estimates of engel elasticities of consumption of certain item groups
is mainly based on the disaggregated household budget data of the 38th round of
the Indian National Sample Survey (NSS), relatihg to the period from January to
December 1983. To be precise, the study is based on a retabulation of the NSS 38th
round data from the ‘Central Sample' canvassed by Central Government staff — it
excludes the ‘State Sample’ canvassed by the staff of different State/Union Territory
Governments. This data was made available in the form of updated computer tapes
by the NSS Organization, Govt. of India, to the Data Archive of the Computer and
Statistical Service Center at 1SI, Calcutta.

| The NSS is a multi-subject integrated socio-economic enquiry covering the entire
country, carried out in the form of successive rounds. An enquiry on consumer
expenditure was carried out in each of the rounds from the 1st (Oct. '50 - Mar,
’51) to the 28th (Oct. '73 - Jun. ’74). Thereafter, for some time, this enquiry wasg
conducted at intervals of four or five years (during 1977-78 and 1983). In 1986-87,
the NSS reverted to the earlier practice of conducting this enquiry every year, to
get continuous time series data on level of living and poverty, However, one now
has quinquennial enquiries on larger scale and annual enquiries on a smaller scale,

The present chapter gives a brief account of the nature of the NS5 38th round
household budget data and similar data from earlier NS5 rounds that have been used
in this dissertation.! Section 2.2 describes the NSS 38th round consumer expendi-
ture data including its geographical coverage, sample design, sub-round formation,
estimation procedure and some important definitions and concepts adopted in the

1Tt may be meﬁtinned again that all data utilized in this dissertation relate to the Central Sample

as explained above,
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NSS enquiry. Section 2.3 briefly discusses the data from the earlier NSS rounds.
Section 2.4 examines the reliability and validity of NSS budget data.

2.2 NSS 38th Round Consumer Expenditure Data

Following the usual procedure of the NSSO, the 38th round household budget data

were collected by the interview method from a countrywide probability sample of

households, through canvassing a ‘Consumer Exxpenditure Schedule’ (Schedule 1.0).

From each sample household information was collected on certain household
characteristics used as classificatory variables, such as location/residence of the
household — state or union territory, sector (rural or urban), district etc. to which
the household belonged, its size and composition, principal occupation etc., along
1;v.ith information on the household's expenditure on various items of domestic con-
sumption. A broad summary of the consumption expenditure data collected in the
NSS 38th round consumption expenditure enquiry is available in NSS Report No.
332 : Pattern of Consumption Expenditure of S8C and ST Howuseholds (Jan.
— Deec., 1983), Govt of India, Dept. of Statistics, New Delhi, which gives esti-
mates for different states/union territories and sectors (rural/urban) as well as for

all-India.

2.2.1 Coverage

The NSS 38th round enquiry on household consumption expenditure covered the
population of almost the entire Indian Union excluding (i) Ladakh and Kargil dis-
tricts of Jammu & Kashmir and (ii) rural areas of Nagaland. The survey covered
about 123 thousand households spread over 8,035 villages and 4,379 urban blocks.

2.2.2 Sampling Design

The sampling design adopted for the survey was a stratified two-stage one. Ifor
the rural areas census villages were taken as the first stage units (fsu’s); similarly,
in urban areas the NSS urban frame survey (UFS) blocks were taken as the fsu's,
Households constituted the second stage units (ssu's} in both rural and urban ar-
eas. In the rural sector, the fsu's were selected with probability proportional to size
(population) and with replacement (PPSWR) in the form of independent and inter-
penetrating sub-samples (IPNS). In the urban sector, sample blocks were selected
with equal probability, again in the form of two IPNS. The sample households, i.e.,
- .the ssu’s (10 from each fsu) were selected circular systematically after arranging all

the hougeholds of the fsu’s in a specified manner.
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- Stratification

The selection procedures outlined above were used separately for each stratum.

The country was first divided into 77 agro-economic regions by grouping contigu-
ous districts, similar in respect of population density and cropping pattern. Within
each region, basic strata were formed in such a way that they did not cut across
district boundaries. (However, for Gujarat, some districts were split considering
the location of dry areas and the distribution of tribal population in the state.)
Further, the strata were so formed that each district with less than 1.8 million rural
population, according to the 1981 census, formed one basic stratum by itself. A
digtrict with more than 1.8 million rural population was divided into two or more
bagic strata, depending on its rural population, by grouping contiguous tehsils (sub-
divisions in Bihar, Orissa and West Bengal) which were almost homogeneous with
respect to rural population density and cropping pa.ttern; In Gujarat, in the case of
districts which extended over more than one region, the part of the district falling
in each repion constituted a separate stratum by itself, even if its rural population
was less than 1.8 million. |

For the urban sector, the cities and towns of each state/U.T. were divided into
four population size classes on the basis of their 1981 census population. The
population size classes were : (i) less than 50,000, (i) 50,000 to 1,99,999, (iii) 200,000
to 999,999 and (iv) 1,000,000 and above, Tor the first three classes, each population
class within each NSS-FOD sub-region® formed an urban stratum. For the highest

class, i.e., the metropolitan cities, each city belonging to the class constituted a

stratum by itself,

Allocation of Sample Size

The total sample of fau’s (villages/ urban blocks) were first allocated to each
state or U.T, in proportion to the net investigator strength of FOD. This was further
allocated to rural and urban sectors within each state/U.T. considering the relative
size of its rural and urban population., All state-sector allocations were rounded oft
to multiples of 8, in order to have equal ﬁample size in each of the four sub-rounds
(vide Section 2.3 below) for either of the two sub-samples into which the total
sample was divided. The rural/urban allocations-at state level were reallocated to
strata in proportion to their rural/urban population ensuring that the region level

allocations were multiples of 8.

2These are areas under the jurisdiction of different field offices of the NSSO Field Operation
Division (FOD).
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2.2.3 Sub-round Formation

The field work for the 38th round survey started in January 19%3 and ended in
December 1983. The entire survey period of one vear was divided into four sub-
round periods, each of 3 months duration, coinciding approximately with the four

agricultural seasons. T'he four sub-round periods were:

sub-round 1 : Jan. — Mar. 19%3
sub-round 2 : Apr. - Jun. 1983
sub-round 3 : Jul.  Sep. 1983

sub-round 4 : Oct. - Dec. 1983

The sample villages and blocks were distributed equally over the four sub-rounds

in such a manner that valid estimates for ecach of the sub-rounds conld be obtained

separately.

2.2.4 IEstimation Procedure

[t should be ¢lear from the above account that the sample desipn adopted wias no
self-weighting. Itach sample houschold represented a different number of househiolds
in the population. Since these numbers or probability weights, which are collogumally
called multipliers, are different for different households, estimates of anv population
aggregate should be a weighted sum of the sample observitions, the weights ‘hning
the multipliers.

The estimation procedure adopted in the NSS 38th round enquiry on consumer

expenditure is outlined below:

-

Let 0 be any population total of interest. Denoting by ¢ the unbiased estimate

of 0 (say, the state/region total of any variate like expenditure on food). we hive

- P D1l .
0=Z—SZI ' Zﬁﬂ; :

s g }ﬂ,n,“h ¥

[or the rural sector, and

N

Dill
N Z > Z Osi)

5 ; i ’l 51 }

)
I
(]

for the urban sector, where,

1) the subscripts s, 7 and j stand for serial number of stratumn. sample village /urban

block within stratum and sample houschold within fsu or hamlet group/sub-block.

respectively;

) Ps, Ng and ng give the stratum values of population, number of villages/blocks

in population (frame) and number of villages/blocks in sarmple. respect ivelv;

i 2.5



i) Ds;, es; and py; stand, respectively, for the number of hamlet groups/sub-blocks
formed within the fsu, the number of census villages contained in a larger revenue
village actually surveyed and the population of the sample village;

iv) Hg and hg stand for the total number of households in the selected village
(hamlet group) or block (sub-block) and the number of sample households selected
for the enquiry; and

v) 057 is the observed value of the variate for a sample household.

S* is the sum over all households in selected villages/hamlet groups/blocks/sub-

blocks.
Estimates of @ for a sub-sample (sub-round) can be obtained in the same manner

by restricting the calculations and the summation (},) to units belonging to the

concerned sub-sample (sub-round).
Estimates of ratios, such as percentages, averages etc, were calculated by first

obtaining the unbiased estimates of the numerators and the denominators separately

and then by division.
All estimates of the parameters used in this dissertation have been calculated

by using the appropriate muliipliers as weights.

2.2.5 Estimation of Standard Errors

Since the sampling design adopted by the NSSO was a complex one, direct esti-
mation of the standard errors of the estimates ig difficult, However, the fact that
the sample was divided into some independent sub-samples (replicates of the same
basic design) makes the estimation of standard erfors fairly eagy (see Murthy, 1977,
Ch.5, p.158), -

Suppose the combined sample consists of r replicates or interpenetrating sub-
samples, Denote the estimates of a parameter @ obtained separately from the »
‘replicates by él,éz, ....8.. Then the usual estimator of # combining all the sub-
samples is the simple average of all these estimates :

,.
=34,

i==1

The sampling variance of § (V(6)) can be estimated as

The above method of estimation of the sampling variance of an estimator has
some obvious advantages. First of all, nospecial computer software is necessary.

Secondly, it imposes no parametric or non-parametric estimation problem,
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2.2.6 Some Definitions and Concepts Adopted in the NS5 House-
hold Budget Enquiry

The concepts and definitions followed in the consumer expenditure enquiry of the
38th round were broadly the same as those followed in earlier NSS rounds. Some of
the important concepts and definitions relevant to this dissertation are given below:

Household : A household is a group of persons normally living together and
taking food from a common kitchen. In case of a boarding house, hotel or hostel etc.
each boarder with his dependents (or guests, if any) was considered to constitute
a separate household. Households maintained and fed directly by the government,
such as those in prisons, police quarters, cantonments, asylums, relief camps etc.
were, however, excluded from the scope of the survey.

Household Member: Any person who is a normal resident of the sample house-
hold is considered to be a member of the household. The normally resident members
include temporary stay-aways but exclude temporary visitors or guests. If a person
lives in one place and takes food from another, then he is considered to be a resident
of the place where he lives.

Household Size : The total number of members (as defined above) of a house-
hold is considered to be the size of the household.

Household Consumer FExpenditure : Household consumer expenditure, in In-
dian rupees (Rs.), comprises all expenditure incurred by the household exclusively
on the domestic account. This includes domestic consumption of goods and ser-
vices out of (i) monetary purchases (cash or credit), (il) receipts in exchange of
goods and services, (iil) home-grown stock.and (iv) (a) transfer receipts like gifts,
loans etc., and (b) free collections. Non-monetized consumption was imputed at
producer’s/local retail prices. Any expenditure on household enterprise like animal
husbandry was excluded from consumer expenditure. While consumption out of
transfer receipts is included, transfer payments of all kinds (loans, gifts, charities
etc., monetary as well as in kind, like grain loans)were excluded. The imputed
rental of owner-occupied houses or of free/subsidized quarters provided by employ-
ers was excluded from data on consumer expenditure. Expenditure on purchase
and construction of resicential houses was considered to be expenses on the capital
account and was therefore excluded; but the expenditure towards maintenance of
residential buildings was included. Monetary value of food articles consumed during
the reference period was taken to represent expenditure on food. For semi-durable
and durable goods, the actual expenditure incurred towards purchase of these ar-
ticles acquired during the reference period was considered as the expenditure on
such articles. However, for items of clothing and footwear, the monetary value of

the articles acquired and brought into first use during the reference period was
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considered.

Reference Pertod : The reference period for collection of data on all items
of consumer expenditure was the ‘last 30 days’ (‘last month'), ending on the day
preceding the date of enquiry. In addition, for items of clothing, footwear, durable
goods and also for expenses on medical care and education, data were collected for
a reference period of ‘last 365 days’ (‘last year'). This was done in view of the
seasonal nature of these items and the fact that large amounts are spent on them

at relatively long intervals of time.
Household Monthly Per Capita Consumption Expenditure : The total house-

hold expenditure, for a period of 30 days, on all items of consumption divided by the
household size is taken as the total monthly per capita expenditure of the household
and is denoted PCE (or MPCL), Household expenditure, for a period of 30 days,
on each item/item-group divided by the household size is taken as the monthly

itemwise per capita expenditure.

2.2.7T Data Analyzed versus Results in NSS Report No0.332

For this dissertation NSS 38th round data for 13 major states, namely, Andhra
Pradesh, Bihar, Gujarat, Karnataka, Kerala, Madhya Pradesh, Maharashtra, Orissa,
Punjab, Rajasthan, Tamil Nadu, Uttar Pradesh and West Bengal, separately for
the rural and urban sectors, are analyzed together with all-India data. IFor all-
India data, besides the combined sample, the two half-samples were also separately
analyzed.

The results presented in NSSO Report No,332 were based on data relating to the
‘last month' reference period for all item groups, Table 2.1 compares the sample size
and average PCE for different states (and sectors) extracted from the NSS Report
with those obtained in the present retabulation of the NSS 38th round ungrouped
data based on the ‘last month’ reference period. As Table 2.1 shows there are some
discrepancies between the two sets of results. Fnrtuna.tély, these discrepancies are

generally small and should not vitiate the main findings of this dissertation which

is concerned with the estimation of engel relations and engel elasticities.
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Table 2.1 : Comparative figures for sample size and average PCE based on NSS 38th round (Jan.-Dec. 1983) household budget enquiry
(i) presented in NSS Report No. 332 and (ii) obtained in the present study, for selected states and all-India.

419

rural urban

sample size (no. of hhs.) average PCE per 30 days (Rs.) sample size (no. of hhs.) average PCE per 30 days (Rs.)
state NSS present NSS present NSS present NSS present
report study report study report study report study

(1) . (2) (3) (4) (5) (6) (7) (8) (9)

Andhra Pradesh 6023 o492 115.58 114.60 3423 2625 159.55 156.27
Bihar 7967 7923 33.76 83.79 2115 2126 139.58 138.74
(Gujarat 2734 2489 119.25 121.13 2251 1732 164.06 162.90
Karnataka 3329 3331 118.12 117.70 2304 2271 168.11 166.18
Kerala 3128 3007 145.24 140.28 1414 1328 178.31 179.56
Madhya Pradesh 5806 5728 101.78 100.80 2708 2455 148.39 143.71
‘Maharashtra o577 5578 110.98 110.17 o447 0150 187.56 ' 184.72
- Orissa 3087 3086 97.48 97.32 920 901 151.35 148.63
Punjab 2623 2152 170.30 169.93 1797 1641 184.38 184.69
Rajasthan - 3572 3551 127.52 124.43 1728 1611 159.96 163.69
Tamil Nadu - 4566 4391 112.19 118.18 4089 3678 164.10 158.74
Uttar Pradesh 10959 10054 104.25 103.12 4350 4310 137.84 136.01
West Bengal 2044 o012 104.60 105.71 3397 3361 169.94 169.22
all-India 79692 76797 112.31 111.93 43410 40010 165.80 163.72




2.3 NSS Data from the Earlier Rounds

Grouped data from earlier rounds are also analyzed in this dissertation but only for
rural and urban India. Data for rounds 4, 5, 7, 9, 10 and 28 were obtained {rom NS5
Report Nos. 20, 40, 47 and 240 (vide References cited at the end). For the 18th
round, the data was based on a special tabulation at ISI, Calcutta, by Chatterjee
and Bhattacharya (1974). We present below the sample size, reference periods used

and the number of sample households for each round relevant to this analysis.

NSS survey reference period no. of sample households
round period used rural India urban India
4 ‘Apr. ~ Sept. 1952 month, year* 2388 1074
5 Dec. 1952 ~ Mar, 1953 month, year? 1361 618
7 Nov, 1953 =~ Mar. 1954 month 1413 568
9 May - Nov. 1955 month 1616 2099
10 Dec. 19556 =~ May 1956 month 1616 1326
18 Feb. 1963 -~ Jan, 1964 month 21776 4296
28 Oct, 1973 ~ Jun, 1974 month 16467 7881
38 Jan. - Dec, 1983 month, month & year’ 79692 43410

*These reference periods are used for some items of the buclget, like clothing, footwear etc,

The items analyzed were clothing and foodgrains up to the 10th round; footwear
and durables were added for the 18th and 28th rounds. The analysis was also done
half-samplewise for these rounds (except for the 28th round).

The concepts, definitions and procedures used in the consumer expenditure en-
quiry remained more or less uniform over the rounds; the following changes must,
however, be noted:

(1) The reference period to which the expenditures relate varied to some extent in
the first six survey rounds. From the 7th round onward, the ‘last month’ reference
period was used uniformly for all items of consumer expenditure, From the 32nd
round (1977-78) onward both ‘last month’ and ‘last year' were used simultaneously
for some durable and semi-durable items like clothing, footwear, durables etc., while
‘last month’ alone was used for all other items and item groups. However, the
available estimates are fully based on the ‘last month’ reference period.

(2) Consumption of home-grown produce was imputed at local retail prices up to
the 8th round (Jul. '54 - Mar. '55) but at ex-farm or ex-factory prices thereafter,
(3) The NSS consumer expenditure data was generally collected through a ‘Con-
sumer Expenditure Enquiry’ schedule in most of the rounds. However, a major
change was made from the 19th round (Jul. '64 - Jun. '65) through the 25th
round (Jul. "70 - Jun. '"71), whereby an ‘Integrated Household Survey’ schedule was
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canvassed for collecting comprehensive data on various productive activities of the
household along with data on consumer expenditure, employment-unemployment
etc. The blocks for recording consumer expenditure in this schedule were also some-
what different from the corresponding blocks of the usual Consumer Lxpenditure
Enquiry schedule. The usual schedule was brought back from the 26th round on-
wards. Also dﬁring rounds 10 (Dec. '55 - May '56) to 14 (Jul. *58 - Jun. ’59), the
consumer expenditure enquiry schedule was expanded to an ‘Income and Expendi-
ture’ schedule by adding a few blocks for recording receipts and disbursements of
the household. Such changes in the data collection procedures must have vitiated
the high degree of intertemporal comparability of NSS consumer expenditure data.

to some extent. However, this point has little relevance to the NSS data analyzed

in this dissertation.

2.4 Reliability and Validity of NSS Budget Data

2.4.1 Introduction

NSS consumption expenditure data is the single most important body of nation-
wide data available on household consumer expenditure in India. They have been
used extensively for studies on consumer behaviour, level of living, inequality and
poverty and on incidence of taxation on different sections of population. They have
produced sensible results in almost all of these studies (vide Govt. of India, Plan-
ning Commission, 1969; Bhattacharya, 1978a,b). The Expert Group (Lakdawala
Group) of the Planning Commission (1993) clearly recommended that this body of

data be solely relied upon for the estimation of (absolute) poverty in India,

2.4.2 Reliability of the Data

Sampling errors affecting survey estimates are measured by standard errors (s.e.).
Sampling errors do not usually introduce sizable biases in the estimates, so the s.e.'s
can be taken as the index of reliability or precision of the survey estimates. These
g.e.'s expressed as percentages of the estimates themselves are termed the relative
standard errors (r.s.e.).

Reliability of NSS consumer expenditure data has been ensured by the large
sample gize in most of the rounds. Occasional calculation of s.e.'s shows that these
are reasonably small, even when the sample size is not too large.

The method of Fractile Graphical Analysis (IFGA) was introduced by Maha-
lanobis (1960) for comparing and testing the divergence between two populations in
respect of fractile group means of some characteristic under study. This method is

particularly useful for comparing income and expenditure data across NSS rounds
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(vide Mahalanobis, 1960). For any one round, the area between the fractile graphs
of the two half-samples (hsl and hs2), bounded by ordinates at the two extreme
fractile group numbers, indicates the error or margin of uncertainty associated with
the combined sample fractile graph. Fractile graphs based on NSS consumer ex-
penditure data, examined in this manner, generally point to the reliability of the
combined sample graph.

Sarma and Rao (1980) used the data of NS§ 28th round where the sample
size was relatively small compared to the recent rounds (about 23,000 households),
to estimate s.e.’s for food and non-food groups and a large number of subgroups
and individual items, for 17 major states (see also Minhas, 1988). Their statewise
estimates of r.s.e.’s are quite reasonable, particularly for the states with the highest
population. Minhas (1988) presented estimates of projected values of r.s.e.'s for
the 32nd NSS round based on the estimates by Sarma and Rao (1980). Projected
values for the 32nd round were even smaller since the sample size was much larger
for that round (about 158,000 households). Minhas observed that the 28th round
results can safely be assumed to provide the outer limits to the magnitudes of the
relative standard errors of the estimates of consumer expenditure for all aggregates
and almost all subgroups of items in the 32nd round, or any other recent round
where the set of strata and the sampling scheme might be similar to the 28th round.
The values of the r.s.e.’s for the 17 states pooled together for the 28th round and

the projected values for the 32nd round are as follows :3

item r.5.e.'s(28th round) r.s.e.’s{32nd round)
rural

food 0.68% 0.40%

non-food 1.42% 0.90%

total exp. 0.74% 0.47%
urban

food 1.29% 0.74%

non-food 1.98% 1.30%

total exp. 1.29% 0.87%

A study by,Pal and Bhattacharya (1989), on the areal distribution of poverty
in rural India, based on the NSS 28th round data, showed the s.e.’s of the head-
count ratios, based on half-sample estimates, to be rather small. These s.e.'s were
'generally lower for a state/region for which the sample size was larger. The s.e.
of the head-count ratio was about 2 per cent, on the average, for regions with

3Reproduced from Minhas (1988).

42



sample size 300 households or more and 3 per cent for regions with sample size 200
household or more. The statewise estimates were found to be fairly dependable
when the sample size was 500 households or more.

For the purposes of the present analysis from NSS 38th round data haif-samplewise
estimates were calculated for per capita total expenditure (PCE) per 30 days, and
different items of consumption for all-India rural and urban data, based on both the
last month (last 30 days) and last year (last 365 days) reference perioc]s of data

collection. Estimates of s.e.’s and r.s.e.’s based on the half-samplewise estimates
are presented below. It may be mentioned that in this case

| hsl est. — hs2 est. |
2

s.e. (combined estimate =

| hisl est. — hs2 est. | /2
(hsl est. + hs2 est.)/2

These s.e.’s and r.s.e.’s are presented according to size classes of PCL in Tableg

2.2R through 2.3U. It may be noted that, on the whole, the s.e.’s and the r.s.e.’s
are generally small.

and r.s.e. =

x 100.

43



144

Table 2.2R : Standard errors (s.e.) (Rs.) and relative standard errors (r.s.e.) (%) for average per capita expenditures on different items,

based on last 30 days data, by PCE class, all-India, rural, NSS 38th round.

PCE PCE foodgrains clothing footwear . durables medical care education
class (Rs.) se. rse (%) se rse (%) se r1se () se rse (%) se rse (%) se. rse (%) se.  rse (%)

O ®__® ® & _® ® (& ©® @ @) (2 (1) @4 (15
030 0.120 0.49 0.140 1.15 0.055 18.03 0.025 50.50 0.000 0.00 0.100 32.26 3.025 45.45
30-40 0.035 0.10 0.175 0.92 0.055 12.36 0.015 27.27 0.000 0.00 0.450 341 0.030 50..00
40-50 0.040 0.09 0.125 0.54 0.005 0.68 0.015 14 .28 0.000 0.60 0.040 4.70 0.010 11.11
5060 0.020 0.03 0.110 0.04 0.020 1.70 0.000 0.00 0.005 400  0.050 3.97 0.005 3.03
60-70 0.030 0.05 0.205 . 0.07 0.075 4.06 0.000 0.00 0.005 2.04 0.000 0.00 0.040 13.79
70-85  0.005 0.01 0.160 0.05 0.065 2.40 0.015 4,11 0.000 0.00 0.070 2.99 0.015 4.22
8o—-100 0.010 0.01 0.025 0.07 6.070 1.63 0.015 2.66 0.010 1.92 0.080 2.54 0.015 2.86
100-125  0.020 0.02 0.150 0.38 (.150 2.28 0.005 0.54 0.025 2.65 0.17C 3.55 0.025 3.31
125150 4.130 0.10 0.040 0.10 0.210 1.97 0.035 2.51 0.000 0.00 0.130 2.72 D.185 13.75
150200 0.115 0.07 0.230 3.85 0.650 3.79 0.135 o.86 0.210 6.52 0.205 2.12 0.025 138
200-250  0.035 0.02 0.005  0.01 0.015 0.05 0.105 3.09 0.160 2.55 0.020 0.132 0.135 4.99
250300 0.695 0.26 0.160 0.33 1.455 3.25 0.420 &8.00 1.045 10.79 0.550 3.10 0.250 6.81
300~ - 16395 355 0420 067  6.905 872 -1.125 1286  0.720  1.46 0415  1.23 0075  1.07
all classes 0.025 0.22 0.115 0.32 0.135 1.50 0.04D 3.94 0.015 0.63 0.015 0.29 0.025 2.65




. Table 2.2U : Standard errors (s.e.) (Rs.) and relative standard errors (r.s.e.) (%) for average per capita expenditures on different items,
based on last 30 days data, by PCE class, all-India, urban, NSS 38th round.

PCE PCE foodgrains clothing footwear durables medical care education
class se. rse (%) se r1se (B) se r1se (h) se 1se (%)  se r1se (B) se 1se (%) se rse (%)
O @ ® @ _ 06 ® 0O ® ® ) @ 1 (@ a9 @5
0-36 0.270 132 1.770 19.69 0.085 591.52 0.025 16.13 1.230 33.89 0.090 19.15 0.085 20.48
3040  0.225 0.62 1.030 10.16 0.015 17.60 0.130 72.22 0.005 1.00 0.220 30.99 0.015 9.09
40-50 0.260 0.57 (.360 1.88 0.160 3721 0.000 0.00 0.055 57.90 0.040 494 0.075 27.27
>0—-60  0.020 0.04 0.090 0.43 0.170 29.82 0.020 8.33 0.055 44.00 0.630 2.52 D.055 14.67
6070 0.045 0.07 0.005 0.02 0.040 4.44 0.010 2.88 0.075 45.45 0.670 4.46 0.070 13.72
70-85  0.030 0.04 0.105 0.39 0.070 5.30 0.010 3.22 0.015 9.09 0.095 5.09 0.000 0.00
85-100 0.070 0.08 0.050 0.170 0.225 9.24 0.010 1.89 0.030 11.11 0.105 3.97 0.060 6.38
100-125 0330 0.30 0.535 1.72 0.015 0.5 0.030 4.44 0.060 10.71 0.160 0.02 0.55 3.68
1251506 0.190 0.14 0.165 0.34 0.065 1.51 0.010 0.81 0.010 1.14 0.015 0.31 0.095 4.25
150-200 0.110 0.06 0.190 0.55 0.200 1.95 0.145 R.17 0.025 1.14 3.170 297 0.075 2.13
200250  0.220 0.10 0.245 (.62 0.455 2.71 0.075 (.02 0.115 4.01 0.190 2.21 0.215 3.84
250-300 0.560 0.20 0.031 0.84 1.340 5.74 (0.310 7.43 0.515 9.20 1.635 15.15 0.045 0.63
00— - 6.120 1.32 (3.305 0.76 2.805 4.87 - 0870 10.20 0.340 1.33 2.160 D.87 0.585 4.39
all classes 0.895 0.50 0.080 0.25 0.419 3.04 0.085 | 0.110 2.92 0.075 1.23 0.010 0.30
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Table 2.3R : Standard errors (s.e.) (Rs.) and relative standard errors (r.s.e.) (%) for average per capita expenditures on different items,
based on last 365 days data, by PCE class, all-India, rural, NSS 38th round.

PCE PCE foodgrains clothing footwear durables medical care education
__ class se. rvse (%) se. rse () se. rse. () se rse () se rse (%) se 186 (%) se rse (%)

O @ B @ (6 __® _® _® (o ) Gy @ (13 4 (5
030 0.375 1.53 0.275 2.37 0.010 0.50 0.030 33.33 0.010 11-11 0.090 18.75 0.010 12.50
3040 0.020 0.06 0.135 0.77 0.010 0.78 0.030 20.00 0.010 5.88 0.035 6.20 0.005 5.26
40-50 0.005 0.01 0.125 0.57 6.010 (.30 0.020 4.54 0.035 13.21 0.025 2.89 0.000 0.00
5060 0.100 0.18 0.040 0.i6 0.015 0.37 0.005 1.64 0.035 8.86 0.060 5.40 0.005 2.06
60-70 -0.015 0.02 0.085 0.30 0.025 0.53 0.000 0.00 0.015 2.70 0.005 0.36 0.045 3.57
70-85 0.065 0.08 0.280 0.86 0.015 0.27 0.005 1.00 0.025 3.40 0.030 1.79 0.020 6.17

- 85-1006  0.045 0.05 0.065 0.18 $.035 0.53 0.025 3.76 0.035 3.76 0.005 0.23 0.025 4.00
100125  0.040 0.04 0.040 0.10 0.040 0.00 0.020 2.22 0.045 2.72 0.050 1.84 0.020 2.44
125150  0.085 0.06 0.220 0.52 0.000 0.00 0.020 1.59 0.035 1.28 0.135 3.67 0.000 0.00
150-2060 0.195 0.11 0.360 0.78 0.055 0.42 0.025 1.46 (0.065 143 0.005 0.1¢ 0.035 2.08
200-250 0.040 0.02 0.690 1.36 0.650 3.76 0.020 1.18 0.005 0.06 0.035 0.49 0.100 4.39
250300 0.595 0.22 2.060 3.84 0.595 2.83 0.065 2.44 0.825 7.02 0.355 3.92 0.510 15.84
300~ 21.865 503 0.365 0.51 3.960 3.08 0.015 0.41 0.325 1.49 D.285 2.48 0.135 3.38
all classes 0.020 002 0110 030  ©0.065 082 0010 115 0020 053 0010 037 0000  0.00
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Table 2.3U : Standard errors (s.e.) (Rs.) and relative standard errors (r.s.e.} (%) for average per capita expenditures on different items,
based on last 365 days data, by PCE class, all-India, urban, NSS 38th round.

PCE

PCE foodgrains clothing footwear durables medical care education

class se. 7rse. (%o} se. rse () se. rtse. () se rse (B) “se. r1se (%) se Tse (%) s.e. rs.e (%)
O ® 6 @ & _® o ® ©® _ay o 2 (1 a9 ()
0-30 0.825 3.98 1.995 23.02 0.695 33.33 0.220 66.67 0.165 62.26 0.0605 1.23 0.100 41.67
30-40 0620 172 0050 037  0.050 169  0.060 1538 0020 ° 870  0.135 138 0070  18.92
40-50  0.085 0.19 0.730 4.15 0.010 0.30 06.070 21.21 0.030 7.50 0.015 1.52 0.015 3.3
5060 0.140 0.25 0.310 1.51 0.035 0.92 0.015 4.00 0.035 13.21 0.030 2.46 0.00D 0.00
6070 0.070 0.11 ~ 0.555 2.39 0.210 4.84 0.020 4.76 0.030 8.33 0.035 2.64 0.020 3.85
70-85 0.000 0.00 0.085 0.317 0.050 0.95 0.000 .00 0.025 2.15 0.035 2.32 0.010 1.30
Bo-100  0.060 0.06 0.015 0.05 0.070 1.10 0.005 0.68 0.070 10.00 0.085 4.06 0.015 1.42
100-125 0.090 0.08 0.400 1.30 0.055 0.67 0.005 0.48 0.010 0.92 0.125 5.18 0.005 0.30
1 125-150  0.100 0.07 0.150 0.45 0.245 2.37 0.005 0.37 0.095 ' 5.54 0.140 4.78 0.175 7.04
'150-200  0.080 0.05 0.370 1.07 0.045 0.34 0.030 1.55 0.160 5.06 0.020 0.52 0.030 0.82
200250 0485 022 0055 015 0215 123 0010 039 0075 133 0145 276 0305  5.53
250-300 0.215 0.08 0.435 1.17 0.110 0.50 0.080 248 0.605 7.56 0.035 5.80 0.135 2.03
- 300~ 5.910 137 0.620 1.56 0060 - 0.8 0.020 " 0.42 1.055 5.59 1.150 11.40 0.080 0.70
all classes 0.535 0.33 0.080 0.25 (0.045 0.37 0.005 0.30 (.055 1.51 0.100 2.80 0.060 1.82




2.4.3 Validity of the Data

Some doubts may obviously be raised about the validity of NSS budget data, cs-
pecially since they are collected by the interview method and factors like willful
misreporting as well as unconscious recall biases are likely to digtort the data, In
consequence, apart from the internal validation of survey estimates, several studies
have been carried out where external checks were applied to NSS data, by com-
paring NSS based estimates with corresponding estimates based on the National
Accounts Statistics (NAS) produced by the CSO over different vears (vide Maha-
lanobis, 1960; Rudra, 1972; Mukherjee and Chatterjee, 1974; Srinivasan et al, 1974;
Chatterjee and Bhattacharya, 1975; Mukherjee and Saha, 1981; Chatterjee, 1982,
Roy, 1985; Vaidyanathan, 1986; Suryanarayana and Iyengar, 1986; Minhas et al.,
1986; Minhas and Kansal, 1989; Bhattacharya et al,, 1991, Appendix A).

Note that the two above-mentioned series, INSS and NAS, are based on com-
pletely independent bodies of data; the former relies on individual consumer re-
sponses to NSS questionnaires whereas the latter is mainly derived from the produc-
tion statistics computed by the product flow method. The questidn of comparability
of the two series has been discussed in detail (Minhas et al., 1986; Minhas, 1988).
The credibility of the NAS estimates as an external validator set is also in ques-
tion. Many researchers have pointed cut that the NAS estimates do not have any
particular claims to superior scientific value (Rudra, 1972) and any close agreement
between the NAS and NSS series does not necessarily indicate the absence of bias
in either series; nor does the divergence between the two indicate the presence of
such bias in any one of the two series.

The NSS budget data has acquired enormous importance in connection with
absolute poverty estimation in the country. The Expert Group (L.akdawala Group)
of the Planning Commission (1993) recommended complete reliance on NSS budget
data for poverty estimation in India. The Expert Group noted that the NAS data
suffer from lack of reliable direct data on production for a sizable proportion of
the economy, and the adjustments made in NAS for deriving private consumption
are often subjective and based on obsolete and scanty data; they also do not take
into account differences in prices across states. In any case, the NAS cannot throw
light on distributions across households nor even between rural and urban areas.
The NS8S gives estimates based on information provided by households on quantities
and prices for a large number of goods and services consumed by them. The NSS
surveys are carefully organized and use uniform concepts and procedures across the
country. In any case, the pro-rata adjustments sometimes made to N8S-based size
distributions of consumption to raise the NS8 aggregate of consumption to the NAS
aggregate are totally unjustified.
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Some pioneering studies which compared aggregate private consumption expen-
diture from the two series are first briefly discussed in subsection 2.4.3a. Minhas et
al. (1986), Minhas (1988) and Minhas and Kansal (1989) compared the two series
for the years 1972-73, 1977-78 and 1983 in detail and have identified the factors
responsible for most of the observed differences. Their findings are discussed in
subsection 2.4.3b. In subsection 2.4.3¢ some studies on itemwise differences between

the two series are reviewed.

2.4.3a. External Checks on Aggregate Household Consumption Ezpen-

diture

A pioneering attempt to check the validity of NSS data was made by 'Mukharjee
and Chatterjee (1974) using the NAS estimates as an external validator set. They
obtained all-India estimates, for the rural and urban sectors, of aggregate household
consumption expenditure from NSS data by blowing up the all-India rural and
urban estimates of average per capita expenditure by corresponding census-based
projections of population. They, of course, made certain adjustments to make the
two series more or less comparable, This work was continued in Mukherjee and Saha
(1981). Table 2.4 reproduced from Mukherjee and Saha (1981) shows the results
from this kind of external check. T'he discrepancies are found to be generally small,
except for the years when the much longer Integrated Household Survey Schedule
(Sch. 16) was used — the NSS estimates of household consumption seem to have
been depressed by this method of data collection, The discrepancies are seen to
narrow again when the conventional enquiry schedule was readopted after 1970-71,

The NSS estimates of aggregate household consumption expenditure were gen-
erally higher than the NAS estimates of private consumption up to the early sixties;
thereafter the former were always lower. Mukherjee and Chatterjee (1974) also
found that allowing for a time lag between production and consumption raised the

NSS figures relative to the NAS series to some extent.
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Table 2.2 : Discrepancies between NSS estimates of household consumption
expenditure and official estimates of private consumption in

India
(Estimates in Rs.10% at current prices)
finan- NSS esti-  Official
cial mate of  estimate “’Ll:jfé”!'a X 100 remarks
year hh cons.  of private
exp. cons. exp. .
(1) (2) (3) (4) (3)
1954-55 81.3 81.] 0.25 NSS home consump.
q tion at retail prices
1955-56 85.6 32.2 4.26 '
195G-57 93.0 5.2 (-} 2.31 Income and Expendi.
ture Schedule used
1957-58  99.0 98.4 0.61 - do -
1958-59 109.6 109.5 0.09 - do .
1359-60 113.8 110.2 3.217
1960-61 121.6 119.0 1.76
1961-62 128.0 124.8 2.56
1962-63 134.1 131.3 2,13
1963-64 142.0 146.3 (-) 2.94
1964-65 . 163.0 174.6 (-) 6.53 Integrated Schedule
usod
1965-66 175.5 18,4 (-)4.83 - do -
1966-67 193.8 216.5 (-) 10.48 - do -
967-68  219.3 261.5 (-) 16,14 . do -
968-69 2290.2 261.9 (-) 1249 - do -
1970-71 265.5 20G.8 (+) 10.53 - do -
1972.73 343.5 351.9 (-) 2.39
1973-74 4112 430.4 (-) 4.47
1977-78  579.67 626.0 (-) 7.41

* This NSS estimate relates to the period July 1977 - June 1078,
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2.4.3b. Limits of Comparability of NSS and NAS Estimates

Minhas et al. (1986), Minhas (1988) and Minhas and Kansgal (1989) have ana-
lyzed in great detail the limits of comparability of NSS and NAS estimates. Minhas
(1988) pointed out that NSS estimates are subject to both sampling and non-
sampling errors, each of which has a bias component and a variance component.
Sample size being large and estimation formulae well-chosen, sampling bias may be
taken to be negligible, and the sampling errors and non-sampling variance would be
small. The NSS data minus its non-sampling bias should, therefore, be comparable
with the CSO estimates given that sampling and non-sampling errors-in this series
are also negligible. This, however, is not found to be true in reality as the analysis
by Minhas et al. (1986}, Minhas (1988) and Minhas and Kansal (1989) would show.

Some of the major factors responsible for the differences in the two series, iden-

tified by Minhas and his associates are briefly described .below:

A. Differences in Coverage
NSS excludes the houseless population and institutional households (prisons,

orphanages, military cantonments, hospitals etc.), but these are included in the
CSO estimates. Further, the consumption expenditure of non-profit and charitable
institutions is included by the CSO, Again, NAS estimates include government
expenditure on consumption of certain iterms which are provided free or subsidized
to individuals. In view of these, the NAS estimates are expected to be higher.

B. Differences in Time Periods

NAS estimates are presented for the financial year April-March, while NSS uses
varying time periods for different rounds of enquiry. Hence it becomes difficult
to establish any time correspondence between the two. The effects of seasonality
in production (like a bumper crop) which are reflected in the NAS estimates may
not be captured by the NSS estimates which are being compared. For example,
the NAS estimates for the financial year 1983-84 was 22 per cent higher than the
NSS 38th round (Jan.-Dec.,1983) estimates. However, much of the consumption
for that period captured in the NSS enquiry would have been from the crop of the
previous agricultural year (1982-83) — this hecomes important since there was a
big jump in foodgrains production between the two years. In fact, there was a 14
per cent difference in foodgrains availability between the two years and this was
accompanied by a 27 per cent increage in oil seeds production between these years.
An adjustment for time period effects in the agri%:ultural gector alone brings down

the difference in thé estimates from 22 per cent to 12 per cent.



C. Differences in the Methods of Data Collection and Estimation Proce-
dures

The sampling errors of NSS estimates of private consumption are quite small
(vide Section 2.4.2), However, NSS data might suffer from non-sampling errors like
recall lapgses — particularly for detailed items within broad groups of items, due
to willful suppression or under-reporting of certain expenditures, underestimation
of rents since NSS enquiries exclude imputed rentals of owner-occupied housing,
under-estimation of items consumed by the aflluent strata, possibility of duplica-
tion of food expenditures in connection with ceremonials etc. The NAS estimates
are based on production data for all consumer goods and services, obtained from
various agencies. These data are processed and adjusted by deductiing exports, in-
termediate uses and net increase in stocks and adding imports — the portion going
to private consumption is thus comparable to the NSS estimates. These estimates
are, however, vitiated by subjective adjustments, methodological weaknesses, non-
availability of certain information like data on changes in stocks, on marketable
surplus, intermediate uses, production data from the unorganized sector etc., There
are also difficulties in determining the share of the household sector for items like

durables and communications.

D. Non-comparability Caused by Unrecorded Data

Since the NAS estimates are from official records they suffer from non-reporting

and under-reporting in order to avoid various excise and import duties, Illegal

transactions, however, may be well reflected in the NSS consumption data.

E. Sampling and Non-Sampling Errors of the Two Series

There has been considerable amount of research on the s.e.’s of the NSS esti-
mates, and these have been shown to be generally small and fairly stable from round
to round except when the sample sizes differ widely. On the other hand , the CSO
estimates are collected from diverse survey results (which report no s.e.’s), all of
which contribute sampling errors to the NAS estimates making these errors almost
intractable. Naturally, these have been conveniently ignored by various researchers
using these data for checks upc}h the NSS estimates. Similarl y, non-sampling errors
are likely to get cumulated much faster for the NAS estimates which are often de-
rived from a collection of data that are of poor quality, not up to date and often

partial in coverage.

F. Differences due to Differences in Price Sets
- The implicit prices of the NSS were shown to be consistently higher, at least for

foodgraing,.
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G. Differences due to Unmatched Classification Schemes

For example, the fact that expenditure in hotels and restaurants is classified
under consumer gervices by NAS whereas in NSS it comes under the food group,
or while fruit products come under spices and miscellaneous food in NSS whereas
they come under the fruit group in NAS, often vitiate meaningful comparisons.

Incorporating some suggestions from Minhas et al. (1986) and Minhas (1988)
the CSO brought out revised estimates of private consumption for 1980-81 to 1985-
86 with 1080-81 as the benchmark year. Minhas and Kansal (1989) compared N53
38th round data with the revised NAS estimates. Some of the results of Minhas
(1988) and Minhas and Kansal (1989) are given below:

In case of foodgrains adjustments were made for differences in implicit prices
and time periods and the following was found : NSS estimates were higher by 23
per cent in 1972-73 and by 9 per cent in 1977-78, but these observed diflerences
were reduced to 16 per cent and 3 per cent, respectively, by price adjustments. The
effect of the time period adjustment was a reduction by 4 per cent and an increase
by 3.4 per cent, respectively, for the two years. The remaining difference was 12
per cent for 1972-73 and 6.8 per cent for 1977-78. Similarly, the NAS estimates of
foodgrains consumption in 1982-83 was 77 per cent of the NSS estimate for 1983 —
price adjustment narrowed the margin by 12 per cent and time period adjustment

by another 7 per cent,
Among the other important food items, NAS estimates were higher for milk and

milk products, edible oils and vanaspati, sugar and gur; however, for these items
intermediate use was not clearly distinguished by the NAS. In case of fruits and
vegetables also CSO estimates were higher; however, this group suffered from some
non-comparability due to different classification schemes, The CSO estimates [or
the meat, fish and egg group was 16 per cent higher and time adjustments increased
this further to 31 per cent for 1983, though for the other two years the difference
wag only marginal.

The NSS probably underestimates consumption of pan, tobacco and liquor; how-
ever, the CSO estimates, which are substantially higher than the NSS cstimates,
are also downward biased. |

The CSO estimates of fuel and light are lower (by about 25 per cent for 1983) —
the difference is primarily due to very low CSO estimates of firewood consumption.

The CS50 estimates of clothing and footwear are higher than those from the NSS
by 11 per cent in 1972-73, by 14 per cent in 1977-78 and by 54 per cent in 1982-83,
This difference is due to clothing alone since footwear estimates are almost identical.
The NSS estimates of this group are characterized by large sampling errors.

The CSO estimates for the medical care group is based on NS estimates of per
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capita expenditure data. The two estimates were almost equal in 1972-73. However,
the NAS estimates were lower by 24 per cent and by almost one-third, respectively,
for 1977-78 and 1983. However, the NAS used the 1972-73 per capita figures for
1977-78 and the 1977-78 figures for 1983 — thus ignoring the increase in'per capita
consumption of medicines between these years.

The CSO estimates of educational expenditure, which covers both households as
well as non-profit institutions, are about four times higher than the NSS estimates
for 1983. However, for books and stationery, the NAS estimates were only 30 per
cent of the NSS estimates which seems to be an underestimation.

The NAS estimates for consumer durables and transport and communicalion
are also much higher than the N8S estimates. However, the difficulties of comparing
these groups have already been mentioned.

On the whole, it was found that the two sets of data were cross-validated to a
large extent.

Minhas and Kansal (1989) found that proper documentation of the estimation
- procedures followed by the CSO was very much required where there are vast differ-
ences between old and revised estimates and also for the many commodity groups

where directional changes are observed in the differences between the revised and

the old estimates for any two years as against the benchmark year,

2.4.3c. External Checks on Itemwise Consumption

In most of the other studies which applied external checks on itemwise NSS
estimates of household consumption, the NSS estimates were compared with the
product flow estimates of the NAS, These studies, mentioned earlier, indicate some
systematic pattern of divergence between the two sets of estimates. The following
points are worth mentioning :

1) The NSS estimates of average per capita consumption of foodgrains (cereals plus
pulses) are found to be appreciably higher than what is implied by the NAS; the NSS

estimates appear to be unrealistically high for the richer income groups. However, in

the NSS data poorer sections of the population are found to report almost starvation

levels of consumption of foodgrains which shows up in the poverty estimates for the
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country (vide Chatterjee and Bhattacharya, 1975; Vaidyanathan, 1986).4

ii) For most of the other food items like edible cils, sugar etc. and particularly
for meat, fish and eggs and for milk products, NSS yields lower estimates of per
capita consumption compared to the NAS estimates (Roy, 1985; Chatterjee, 1982;
Bhattacharya et al., 1991).

iii) In case of non-food items, NSS estimates are higher for fuel and light and lower
for services and conveyance compared to NAS figures (Roy, 1985; Vaidyanathan,
1986; Bhattacharya et al., 1991).

iv) The NAS estimates of per capita consumption of clothing were lower than the
corresponding NSS estimates during the early sixties; but thereafter the latier was
always lower (Roy, 1985; Vaidyanathan, 1986; Bhattacharya et al., 1991,

v) For food or non-food taken as groups, the two sets of estimates are fairly close
(Chatterjee, 1982).

2.4.4 Concluding Remarks

We may briefly touch upon some other issues that have been raised on the quality
of NS8 budget data, One ig the possibility of systematic changes over time in the
magnitudes of non-sampling errors in NSS data owing to identifiable changes in the
design of schedules and concepts (Vaidyanathan, 1986). The arguments offered are
however, not at all powerful.

Rudra (1972) had expressed the suspicion that luxury and semi-luxury items
were being seriously underestimated in the NSS. In fact, the NSS estimates ap-
peared to be quite low when compared to the corresponding supply figures based
on production and import statistics. In his opinion, this was the unavoidable con-
sequence of sampling from a population with a highly skew income distribution
without stratifying the population by levels of living prior to sample selection lead-
ing to an under-representation of the richer sections. This argument also is not
convincing, 'unless the non-response rate is higher for the richer sections, Never-
theless, in recent years, NSS has been trying to over-sample the affluent sections
with a view to improving the estimates of characteristics agssociated with affluence.

The main explanation for the downward bias noted by Rudra may be the tendency

‘Part of the explanation for high NSS estimates for foodgrains, particularly for high income house-
holds, may be reporting of meals taken by the employees at the employer’s household in rural arcas
possibly leading to double counting. Ceremonials may also provide a partial explanation; while the
host: household reports the entire quantum of cereals needed for the feast in its budget, all invited
households may not exclude such a meal from their budget when they happen to be selected for in-
terview, Animal feed is possibly another area of confusion leading to wrong inclusion of food offered
to livestock mainly used for productive enterprise in the household budget, inflating the figures for
household cereals consumption (vide Chatterjee and Bhattacharya, 1975).
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to under-report consumption of luxury and semi-luxury items by the more affluent
respondents.

NSS also possibly under-enumerates the poorest sections of the population since
it can not adequately cover the homeless nomads and destitutes without clear
addresses (Chatterjee and Bhattacharya, 1975). Comparisons with census-based
estimates of population indicate that NSS enquiries have been miséing a sizable
percentage of the population, particularly in urban areas, probably owing to errors
in the listing of households — but the characteristics of the hﬂusehnlds missed are
not very clear,

While NSS budget data at the household level is certainly affected by non-
sampling biases due to deliberate misreporting, recall lapses etc., their actual size
has not been precisely estimated. In much of the empirical work based on NSS data
such biases have been assumed to be uniform in cross-section data across regions
and socio-economic classes etc. The biases are also often assumed to be stable over
time in many analyses based on time series of NSS data. The results of the present
dissertation will not be vitiated by the non-sampling biases present in NSS data, in

go far as these biases are more or less constant in.cross-sectional data.
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Chapter 3

Effect of Reference Period on

Engel Elasticities

3.1 Introduction

This chapter presents the estimates of engel elasticities for some items of the house-
hold budget for the rural and urban sectors of India, based on NSS rounds 4, 5, 7,
9, 10, 18 and 28, spanning about two decades from 1952-53 to 1973-74.

The reference period for data collection in the NSS enquiries on consumer ex-
penditure varied over different rounds. A fixed reference period of one year was
used in the lst round; the 2nd and 3rd rounds used a moving week (‘last 7 days")
as the reference period; for the 4th and 5th rounds of the NSS enquiry the reference
period was last month (‘last 30 days’) for most items, but last year (‘last 365 days')
for some semi-durable and durable items whose consumption can be better recorded
for a longer reference period, since expenditure on these are incurred infrequently
and can be recalled for a longer period.! However, from the 7th round onwards the
last month reference period was used uniformly for all items of the budget. This
continued till the 28th round. Beginning with the 32nd round, both last month
and last year began to be used for items like clothing, footwear, durable goods,
medical care and education, while last month was used for all items of the budget.

This chapter compares the engel elasticities for clothing and foodgrains across
a few NSS rounds some of which used, for data’ collection, the moving reference
- period of last month for all items while the other rounds collected annual data for

some items, but last month data for the remaining items.

' Actually, for most items, 4th and 5th rounds used last week and last month in two interpene-
trating halves of the entire sample; while the last year was used for semi-durables and durables in
- the entire sample. The data used for engel curve analysis relates to that part, of the sample where (he
last month was used for food items etc.
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The previously mentioned empirical studies (vide Chapter 1, Section 1.3) by
Biswas and Bose {1962) or that by NCAER (1986, 1987) had presented only esti-
mates of the constant elasticity from the fitted double logarithmic engel curve, The
present study improves upon these results by first choosing the best-fitting algebraic
form of the engel curve and then obtaining the engel elasticity from the best-fitting
form, which may or may not be the double-log form.

This chapter is organized as follows. The data used in this chapter is briefly de-
scribed in the next section. Section 3.3 describes in detail the methodoelogy followed

in this chapter and also in the next chapter. The results are set out in Section 3.4.

Section 3.5 offers some concluding observations.

3.2 Data Analyzed

The data analyzed in this chapter includes all-India level data based on NSS§ rounds
4, 5,7,9, 10, 18 and 28, separately for the rural and urban sectors. Half-samplewise
estimates are analyzed for all the rounds except the 28th, for which half-samplewise
tabulation is not available.

The data utilized are those used in conventional estimation of engel curves:
estimates of average PCE (total over all items) and of average expenditure per
capita on each selected item, separately by classes of PCE. Such estimates for the
rounds 4, 5, 7, 9, 10 and 28 are obtained from NéS Report Nos. 20, 20, 20, 40, 47
and 240, respectively (vide references cited at the end). For the 18th round, on the
other hand, the data is based on a special tabulation done at ISI, Calcutta (vide
(.S. Chatterjee and N. Bhattacharya, 1974).

The item coverage is clothing and foodgrains upto the 10th round ; footwear
and durables are added for the 18th and 28th rounds. -

A detailed description of NSS household budget data has already been given in
Chapter 2. Note again that for rounds 4 and 5 an annual reference period was used
for certain items like clothing combined with a moving monthly reference period for
the rest of the items of the budget. But for rounds 7, 9, 10, 18 and 28, data on all
items of the household hudget were collected for a monthly reference period.,

3.3 Methodology

For all rounds considered here, éxcept the 18th, the NSS reports give estimates of
monthly per capita total consumer expenditure (PCE) of households along with per
capita expenditures on individual items ur-group.é of items,iseparaﬁely for different
size classes of PCE, Engel relations are estimated: by regressing per capita monthly
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item consumption (y) on monthly per capita total-household expenditure (PCIZ)(z)

" using the grouped data for 12 or 13 PCE classes as shown below :

class interval percentage of  consumption per person per 30 days (Iis.)
of PCE (z)(Rs.) population (p;) all items (z;) specified item (y;)
Tg — & 24\ T i
Ty - T2 P2 4R Y2
Tj-1 = T Pj T; Vi
Tt — Tk P Tk Yk
total 100

The first step was to plot the averages J; against the averages #; (j=1,2,... k),
with or without transformation of one or both of the variables,. The graphs showed,

on visual inspection, which of the following five algebraic forms of engel curves was

likely to give a good fit to the data :

y = a+fBlnz (semi-log or SL) (3.3.1)
Iny = a-+fGlnz (doublelog or DL) (3.3.2)
Iny = a+B/z (log-inverse or LI) - (3.3.3)
Iny = o+ flnz+/z (log-log-inverse or LLI) (3.3.4)

% = a-+Blnz++v/z (budget-share or BS) (3.3.5)

Four curve forms out of the five mentioned above were estimated in each case and
the choice of the best form was guided by a number of objective goodness of fit

criteria listed below.
Weighted least squares method was used to estimate the parameters of these

engel relations.. Thus, to fit the double-log form

Lpi(Ing; ~a~p In z;)? - (3.3.6)

is minimized with respect to & and £, using p;’s ag the class weights. For the 18th
round data a similar procedure was followed; however, estimation was based on 10

decile groupwise averages and then the weights (p;'s) were equal for all the classes.
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Goodness of fit criteria

For each of the seven NSS rounds mentioned earlier, four engel curve forms
chosen from eqns. (3.3.1)~(3.3.5) were compared, separately for each item and
sector, on the basis of a number of statistical criteria of goodness of fit. The aim

was to choose one or two best-fitting forms in every case.
The criteria used for comparing the goodness of fit of different curve types, apart

from R?, were :

i) R?: This was needed because R? is not comparable across curve types using
unequal number of parameters and here SL and DL use two parameters while LLI
and BS use three.

ii) RZ: This is defined as r2(y,§). Thissupplements R? which equals r* (regressand,
expected value of regressand). Since different regressands — y, Iny and £ — are

used in different curve forms, R? is not strictly comparable across them, but Rﬁ is.
iii) W : This is defined as

Y pj(g; - ¥;) _ ESS(y)
W=1 LB LS 3.3.7)
T p;@ —9) - TO8(y) (
Ep}'g_}'
where § =
¥ 21p

This coincides with R? and 1?_3 if y is used as the regressand, but not if Iny or 1 is
used. Note that Rg has the limitation that »%(y, §)) may be high but y and § values
may be far from equal. W may be useful from this point of view. In fact, in a few
cases, ¥ was markedly different from ¢ for the highest PCE class, leading to low or

even negative values of W, very different from the value of R* or RY.
iv) DW and DW (adjusted) : In fitting the DL form, say, the observational equation

may be written as :

JBIng; = a5 + By Ing; + VB 3.3.8)
DW was computed from the residuals e; (estimates of ¢;) as :

) ) ,
_olBs — Bl
DW = EJ"?(; ; ) (3.3.9)

j==1 €F

where ¢; = In§; — lﬁj

DW (adjusted) was computed in the same manner from the values of \/p,e; —— this
being theoretically more valid because \/p,¢; is more nearly homoscedastic than ¢;.

By way of illustration, Tables 3.1R and 3.1U present the values of these goodness
of fit criteria for different curve forms tried for clothing using NSS 4th round data.
‘Table 3.1R relates to rural India and Table 3.1U to all-India urban.
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Table 3.1R : Comparative goodness of fit of different engel curve
forms for clothing in rural India, NSS 4th round.

curve  half- goodness of fit criteria
type sample R R* R W DW DW(ad})
(1) (2) (3 @4 & (6 (@ (8}
SL 1 0.730 0704 0.730 0.730 1.10 0.84
o  0.867 0.854 0.867 0.867 0.68  0.83
c  0.806 0785 0.805 0.805 0.89  0.73
DL 1 0.976 0.974 0:960 0.937 2.09 2.08
o 0.980 0987 0.984 0.983 3.32 3.48
c  0.990 0989 0.987 0.982 2.64 2.73
LLI 1 0.083 0979 0.979 0.975 2.88 2.96
2 0.989 0.986 0984 0984 3.33 3.47
¢ 0.992 0990 0.990 0990 3.34 3.24
BS 1 0.552 0.452 0.979 0976 2.85 2.90
9 0715 0651 0984 0984 3.73 3.48
c 0.727 0.666 0.090 3.33 3,21

0.991

[

Table 3.1U : Comparative goodness of fit of different engel curve
forms for clothing in urban India, NSS 4th round.

curve  half- goodness of fit criteria
type sample R? R? R? W DWW  DW(adj)
Hn e B @ 6 6® O @
SL 1 0,835 0.819 0835 0835 0.85 0.85
2 0,909 0,900 0.909 0909 0.5 0.54
C 0.873 0.860 0.873 08Y3 Q.65 0.7%
DL 1 0,991 0,996 0,996 09968 1.53 2,00
2 0,088 0987 0.986 0978 1.57 2.10
c 0,095 0,994 0,998 0996 1.20 1.73
LLI | 0992 0990 0994 0992 2.04 2,20
2 0,692 0990 0.993 0992 2.4 2.20
C 0.997 0996 0.998 00898 1.74 1.95
BS 1 0,197 0.019 0994 0992 2.09 2.23
2 0,303 0.148 0,992 0992 2.04 2.25
c 0.444 0.321 0998 09898 1.80 2.02
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In comparing different curve forms on the basis of the above criteria W is given
the foremost importance. This is supplemented by E? considering that W cannot
be adjusted for the number of degrees of freedom. The two DW values come next.
Broadly speaking, DW values well below 2 or above 3 are treated as undesirable.

For example, for clothing from the 4th round, rural sector {vide Table 3.1R)
one would choose the DL, LLI and BS forms on the basis of W, but reject the BS
form when R? is considered and again reject the LLI form when the DW values
are considered; and so the DL is finally chosen as the best fitting form, followed by
the LLI form. Similarly, for the urban sector (vide Table 3.1U), one would again
choose the DL, LLI and the BS forms on the basis of W, but reject the BS form on
the basis of B* and after considering the two DW values the LLI comes out as the

best fitting form, followed by the DL.

Flasticities presented

For the double-log form the engel elasticity 7, is constant and is equal to 3; but
for the variable elasticity forms, the engel elasticity varies with z. In such cases,
one generally presents the value of 7, at z = &, though other representative values
~ like the median of = can be used. In this paper we use in addition to nz, the average
elasticity 7 of a variable elasticity engel curve used by Bhattacharya (1972) (see also
Coondoo, 1975b and Jain, 1972) defined as a weighted average of the elasticities at
all points of the curve : |

BT 9@) E(y|z)nadz _ f79(z) E(y|z)ns dz
M= o) E (y]2)da Bly) (3.3.10)

where g(z) is the frequency function of the marginal distribution of persons by PCE

(z) and E (y|2), the conditional expectation of y given z. This is, in fact, an
‘application of the general idea of Stone (1954) for deriving the market elasticity
from micro elasticities of all individuals. For particular curve forms  may coincide
with 75 at a particular value of 2, say, at z = Z.

It should be mentioned here that between the two overall measures of engel
elasticity, nz and 7, of a variable elasticity engel curve, the latter is more compre-
-hensive in nature since its computation takes into account not only the variation
in elasticity across PCE levels but also the distribution of item expenditure across
the population of consumers, whereas nz; does not incorporate the distributional
features of item expenditure.

Here the elasticities from the chosen variable elasticity forms are presented at

¢ = & together with their average elasticities (7).

W oy wtt
AT
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The expressions for these elasticities are as follows:

curve form 7 ]
SL, Bl/la+pfInz Alla+ BE(Inz))
LI Bz BE(y/z)/ L (y)
LLI B - [v/z] B —[vE /=) E(y)]
BS 1+ 82 -4]/E(|z) 1+ [FE(z) — 4]/ E(y)

In the computations, E (z) was taken as & and E(y) as § = ), p;¥; ; the other
expectations were estimated as weighted averages-of P Cl-classwise values ol InZ; |

§; , or §J;/%;, with the p;'s as weights.

3.4 Results

This section presents the estimates of engel elasticities for foodgrains and clothing

from NSS rounds 4, 5, 7, 9, 10, 18 and 28.
The estimates of engel elasticities for foodgrains and clothing are set out in Ta-

bles 3.2 and 3.3, respectively. Note that in most cases, since variable elasticity engel

curve forms are chosen, two alternative elasticities are shown — the elasticity at av-

erage value of PCE (denoted 1);) and the average elasticity of the entire engel curve
(denoted 7)., Also, for all rounds except the 28th, the estimates are presented for
the two half-samples of the NSS sample, as also for the combined sample. The di-
vergence between the two half-sample estimates indicates the margin of uncertainty
associated with the combined sample estimates,

The estimates are presented for the two curve forms which [it the combined
sample data best for each round; however, in almoast all cases, the forms which fit the
combined sample data best are also the best-fitting forms for the two half-samples.

~ The most striking result is that for both rural and urban India the engel elasticity
for clothing rose markedly from about 0.9-1,0 in the 4th and 5th rounds to about
'1.4-1.5 in rounds 7, 9 and 10 (vide Table 3.3). This rise is clearly significant. This
was almost certainly due to a change in the reference period used for data collection.
In rounds 4 and 5, as stated earlier, last week or last month was used for most
iterns including food, but last year was used for clothing, footwear and durables.?
From the 7th round onward, last month began to be used for all items of the budget

including clothing, footwear and durables.

*The data analyzed here relates to that part of the sample where the last month, and not the last
week, was employed for items like food.
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Table 3.2 : Engel elasticities for foodgrains estimated from household: budget data collected in different NSS rounds,
separately for two best-fitting engel curve types : all India, rural and urbax.

¢

curve type 1 curve type 2
NSS curve - Nz 7 ~ curve e | 7]
round® type hsl hs2 comb. hsl hs2 comb. type hsl hs2 comb. hsl hs? comb.
W @ B @ G e O (& © @ a1y (12 @ a4
| all India, rural
4 LLI 061 061 061 065 065 0.65 SL 057 057 058 064 066 0.65
5 LLI 044 50 048 052 054 0.54 LI 045 042 044 0.53 0.50 0.51
7 LI 041 - 042 0.42 049 0.48 0.50 SL 0.45 (045 D.45 0.49 0.48 0.49
9 LEI 053 0.44 0.49 0.58 0.51 0.55 LI 048 042 0.45 0.65 0.50 0.53
10 LLI 0.59 0.56 057 0.62 0.59  0.61 SL 0.58 0.55 0.56 0.66 0.62 0.63
18 LI.I 046 052 049 051 055 0.53 BS 0.43 052 0.51 0.49 0.52 0.51
28 LLI - - 0.51 - - 0.95 SL - - 0.51 - - 0.54
all India, urban |
4 LI 023 021 022 031 026 0.30 SL 031 024 028 033 0.26 0.30
5 LLI 026 033 029 034 038 036 SL 029 035 032 032 038 035
7 " LLI 0.24 0.20 0.22 0.33 0.28 0.31 LI " 025 021 0.23 0.33 0.28 0.31
9 LI 034 023 029 . 037 031 0.34 SL 035 027 031 0.38 0.29 0.33
10 LLI 027 026 026 027 0.32 0.32 SL 0.29 0.28 028 031 0.30 0.30
18 LLI 0.15 021 0.18 0.25 032 0.28 LI 0.17 024 020 024 031 0.28
28 LLI - - 0.23 - - 0.32 11 - - 0.28 - - 0.33

*See Section 1 on change in reference period for data collection introduced in the 7th round.



Table 3.3 : Engel elasticities for clothing estimated from household budget data collected in different NSS rounds,
separately for two best-fitting engel curve types : all India, rural ard urban.

. 89

curve type 1 curve type 2
NSS  curve Nz 7 curve 1z | 7
round® type hsl hs2 comb. hsl hs2 comb. type hsld hs2 comb. "hsl hs2 comb.
H @ 6 @ B e @ (8 9) (10 (1) (12) (13) (14) (15
all India, rural '
4 DL 090 08 088 090 0.8 0.88 — - — — - - —
S LILI 090 082 087 090 083 0.87 BS 091 08 0.87 091 0.85 0.88
(4 LLI 1.60 1.49 1.54 1.42 1.46 1.43 — - — — - - —
g LLI 1.64 1.40 1.50 1.49 1.40 1.45 - — - - — — -
10 LLI 1.72 1.43 1.57 1.57 1.39 1.46 BS 1.59 1.38 1.48 1.59 1.38 1.48
18 LLI 1.92 1.83 1.92 187 1.83 1.84 BS 1.79 1.78 1.78 1.79 1.78 1.78
28 LILI — - 2.14 — — 2.20 BS — — 2.06 — - 2.06
all India, urban
4 LLI 101 098 099 101 0.98 0.99 DL 103 102 102 103 1.02 1302
5 LLI 0954 09 094 094 099 0.94 DL 096 104 098 096 1.04 098
7 LLI 1.6 1.30 1.42 1.35 '1.18 1.27 BS 146 120 1.35 145 1.19 135
9 LLI 167 1.53 1.59 1.62 1.52 1.56 DL 1.73 156 1.63 1.73 1.56 1.63
10 LILI 1.00 1.26 1.40 1.30 1.19 1.26 BS 1.40 1.20 1.31 1.40  1.20 1.31
18 LLi 1.8 1.63 1.64 2.04 1.90 2.00 BS 142 1.56 1.45 141 1.56 1.48
28 LLI - — 2.10 - - 2.03 BS — - 1.80 - — 1.89
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Table 3.4 : Engel elasticities fﬁr footwear and durable goods for NSS rounds 18 and 28,
separately for two best-fitting engel curve types : all India, rural and urban.

NSS

curve type 1

curve type 2

curve

Nz

7] Ccurve Nz T}

round type hs.l

h.s2 comb. hsil hs2

comb. type hs.l hs2 comb. hsl hs2 comb.

B @& B @ e e O & O (@ (@1 (02 (@13 @4 (15
footwear : all-India, rural
18 LLI 258 273 270 221 249 248 BS 2,18 222 222 219 222 222
28 BS - ~ 2.34 - - 2.34 — - - — - — —
footwear : all-India, urban
18 SL 134 122 1.2 195 163 1.75 - - - - = - -
28 BS — - 2.11 — - 2.10 — - ~ - - — —
durable goods : all-India, rural
18 LLI 3.69 3.08 3.39 432 303 3.69 DL 360 309 3.32 3.60 3.09 3.32
28 BS - — 2.86 - — 3.02 — - - - — - -
" durable goods : all-India, urban |
18 DL 273 220 239 273 220 239 ~ - - - - - —
28 DL - - 318 - - 318 ~ BS - - 255 - - 261




Such a shift in the engel elasticities for clothing was noticed by Bhattacharya
(1967, 1978a) from the elasticities reported by Biswas and Bose (1962), Note that
while Biswas and Bose used the double-logarithmic engel curves in all cases, the
present study uses those engel curve forms which are found to fit the data best.

No such shift over time is clearly discernible in the engel elasticities for foodgrains
pregented in Table 3.2.

For the sake of interest and to facilitate comparison with results based on NS5
38th round presented in Section 4.4 of Chapter 4, estimated elasticities for footwear
‘and durable goods for NSS rounds 18 and 28 are presented here in Table 3.4. Judging

by the reference periods used, these estimates are comparable to NSS 38th round

estimates based on ‘last month' data for all items,

3.5 Concluding Observations

The finding that engel elasticity for clothing rose markedly when the reference period
for data collected changed in NSS round 7 shows the effect of reference period on
engel elasticities estimated from household budget data for an economy like the
Indian economy, with pronounced seasonality in household consumption. This will
be corroborated by findings presented in Chapter 4 based on NSS 38th round where
last month as well as last year were used as reference periods for item groups like
clothing. All these stress the need of systematic researches into this problem.

Another finding, not related to the main question addressed in this paper, is the
rising trend in engel elasticity for clothing over time, even when the reference period
- did not change, in both the sectors. This merits in-depth study. Preaumahly, this
engel elasticity could be related to time trends in the price of clothing relative to
the general price level or to time trends in relative prices within the clothing group
(vide Coondoo, 1969, for a study of this nature on the engel elasticity for cereals in
India).
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Chapter 4

Effect of Reference Period on
Engel Elasticities : Further
Evidence from NSS 38th
Round Data*®

4.1 Introduction

This chapter presents the estimates of engel elasticities of consumption of certain
groups of items, based on household budget data collected in the NSS 38th round
(Jan.-Dec. 1983) enquiry, focussing on the effect of the length of the reference
period on these elasticities. |

The NSS generally employs a moving reference period of ‘last 30 days’ preceding
the date of interview (also known as the ‘last month’ reference period) for purposes
of data collection. ‘The interviews are staggered evenly over the survey period,
usually one year. Different households thus furnish information on consumption
expenditure for different periods of 30 days. This naturally introduces seasonality
and other short-run factors into the data collected from any particular household.
While the average consumption over sample households gives a fair approximation
to annual levels of consumption, seasonal and other short-run fluctuations get su-
| pefimposed on the true variation across households exaggerating the inequality in
the size distribution of population by PCE (per capita total consumer expendi~
ture), denoted z, the widely used measure of level of living. Further, engel curves
(strictly, expenditure-consumption curves) may get distorted, especially for items

like clothing which are considerably affected by seasonality and other transitory

*This chapter is based on Ghose and Bhattacharya (1995).
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factors. For example, since foodgrains consumption is much more stable over the
different months than say, consumption of clothing, then if households are ranked
in ascending order of PCE, households spending a higher proportion of (per capita)
total consumption expenditure (z) on foodgrains would tend to be those with lower
values of x, because they have provided the information for the periods in which
they spent relatively little on items other than foodgrains, The reverse will happen
for seasonal commodities like clothing ; the households having higher values of 2
would show a greater proportion of their total consumption expenditure spent on
clothing, possibly because they have given the inférmation for some festive seasons.
Thus, such data would exaggerate the rise in the proportion of total expenditure
spent on clothing with increase in PCE (z), simply because of the seasonal nature
of expenditure on clothing. Evidence has already been cited to show that the use of
an annual reference period for collecting data on clothing leads to elasticities which
are clogser to 1 cnmpared to elasticities based on a month reference period (vide
Chapter 1, Sec. 1.3.2).

In the last chapter engel elasticities of clothing consumption have been presented
for some earlier rounds of the NSS which used different reference periods for data
collection (namely, ‘last month’ and ‘last year'). The results show that there are
marked differences in elasticities between the rounds using last year as reference
permd and those using last month as reference period.

In the 38th round of the NSS consumer expenditure enquiry both ‘tast month’
(30 days) and ‘last year’ (365 days) reference periods were used simultaneously for all
sample households for collection of data on certain items/item groups, viz., clothing,
footwear, durable goods, medical care and education, while only ‘last month’ was
used for all other items of the household budget.” However, for all items, only the
data based on ‘last month’ are presented in the NSS reports. This chapter analyses
data for clothing, footwear etc. and estimates the engel elasticities of these items
using the data collected for both the reference periods. From the results of Chapter
3 one can notice a jump in clothing elasticity between rounds 4 and 5, on the one
hand, and rounds 7, 9, and 10, on the other, elasticity being much higher from round
7 onwards when the ‘last year' reference period for some seasonal and/or semi-
durable and durable items was abandoned in favour of the ‘last month’ reference
period (wvide Section 3.4, Chapter 3).

The results of this chapter provide further evidence on how, for the same round,
engel elasticities of some items change noticeably if NSS consumption expenditure
data for items like clothing, collected for the ‘last month® reference perlnd are
_rep]a.ced by ‘last year’ data. o

The remainder of this chapter ig urgamzed as follows, Section 4.2 briefly de-
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scribes the data used. (For further details see Chapter 2.) Section 4.3 outlines the
methodology followed. Section 4.4 presents the empirical findings and Section 4.3
offers some concluding observations, Some results relating to the shift in the size

distribution of population by PCE with change in the reference period are presented

in Appendix B,

4.2 Data Analy;ed

This chapter is mainly based on a retabulation of NSS 38th round (Jan,—Dec. 1983)
ungrouped (household level) budget data using the computer tapes supplied to ISI,

Calcutta, by the NSSO, Govt. of India.
In the 38th round enquiry both ‘last month’ and ‘last year' data were recorded

simultaneously for some items of consumption, mainly, clothing, footwear, durables,
medical care and education; for all other items of the budget, ‘last month’ was used
a8 the reference period.

The main findings of the 38th round enquiry were released through NSS Report
No. 332 (National Sample Survey Organization, Govt. of India, 1986). However, all
results in this report relate only to the data collected for the last month reference
period and the data relating to the annual reference period for the items mentioned

a,bwe'-have not heen tabulated,
For the present study, NSS data for 13 states, namely, Andhra Pradesh, Bihar,

Gujarat, Karnataka, Kerala, Madhya Pradesh, Maharashtra, Orissa, Punjab, Ra-
jasthan, Tamil Nadu, Uttar Pradesh and West Bengal, were analyzed together with
all-India data, separately for the rural and urban sectors, For all-India data, besides
the combined sample, the two half-samples were also separately analyzed.

- Six item groups which have been considered here are foodgrains, clothing, footwear,
durable goods, medical care and education.

 Note that as stated in Chapter 2, the retabulation of the 38th round budget data
done for the present study gave estimates slightly different from those appearing
in NSS Report No.332 (see Section 2.2,7, Chapter 2). However, these discrepancies

are generally small and should not vitiate the main findings of this chapter.

4.3 Methodology

PCE (per capita household consumer expenditure on all items per 30 days), used
as.a simple measure of living standards, was calculated in two ways from the 38th
round ungrouped data: (i) utilizing ‘last month’ data for all items of the household
budget and (ii) utilizing data for ‘last year' for the item-groups of interest, namely,
clothing, footwear, durables, medical care and education and ‘last month® data for
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all other item-groups. The former is called ‘conventional PCE' and the latter is
termed ‘adjusted PCE’.

The 38th round ungrouped household level data were grouped into 13 PCE
classes using first conventional PCE and then adjusted PCE. This was done sep-

arately for the 13 states, the all-India combined sample together with its two hallf-

samples, and also by sectors — rural and urban.
In each case, tables were generated showing the following for the 13 size classes

of PCE : percentage of population (p;), average PCE (&;), and average per capita.
expenditure on the item under study (7;), s = 1,2,...,13.

The rest of the methodology followed was the same as in Chapter 3 (vide Section
3.3). Five different forms of engel functions, namely, SL, DL, LI, LLI and BS (eqns.
(3.3.1) through (3.3.5)) were fitted to the data. These forms were compared on the
basis of statistical criteria like R%, R?*, RZ = r*(y,5), W and DW statistics, Two
best fitting forms were again considered for each.item, sector and state/ all-India
combination. In most cases, the best fitting form was the same for the two half-

samples of any given sector and item. These results, for all-India, rural and urban

data, are presented in Appendix A.
The method of estimation was exactly the same as before (vide Section 3.3,
Chapter 3). WLS method of estimation was used, the class weights being the p;’s.

The elasticity at average PCE (&), denoted 7z, and the average elasticity for the
entire engel curve, 7}, were calculated for both conventional PCI: and adjusted PCE

for all items, states and sectors, as well as for both the sectors of the all-India
combined sample and its two half-samples. These elasticities were then compared

with focus on the difference between the two reference periods.

4.4 Findings

This section presents the estimates of engel elasticities of consumption ol selected
items of the household budget, focussing on the effect of switching over from ‘last
month’ to ‘last year' reference period for items like clothing. These results are all
based on the re-tabulation of NSS 38th round data undertaken at ISI, Calcutta, for
the purpose of the present study.

| For the sake.of interest, we first present, in Tables 4.1R and 4.1U, the size
distribution of PCE and the average expenditures on different items, based on the
present retabulation, separately for conventional PCE and adjusted PCE for all-
India, separately for rural and urban sectors. Some important results relating to
the shift in the size distribution of population by PCE are reported in Appendix B.
Some measures of inequality of the size distributions like the Lorenz curve and the

Lorenz ratio are presented in this appendix.
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Table 4.1R : Size distribution of PCE and average expenditures on different items by size classes of PCE, separately for conventional and adjusted PCE,
based on NSS 38th round (Jan. - Dec. 1983), all-India, rural. |

conventional PCE adjusted PCE
interval  percentage average expenditure per person per 30 days (Rs.) percentage average expenditure per person per 30 days (Rs.)
of PCE of food- cloth- foot- dur- medical edu- of food- cloth- foot- dur- medical edu-
(Rs) -population grains ing  wear ables care cation total population grains Ing  wear ables care cation total
1) (2) 3 @ ® ® O ® @ a0 ) (12 1) @4 @5 (18 a9
0-30 1.01 12.21 030 0.04 0.03 0.30 0.06 24.32 D.74 11.53 198 0.09 0.09 0.50 0.08 24.52
3040 2.57 18.98 044 0.06 0.05 0.54 0.06 35.77 1.96 1758 254 0.15 0.17 0.56 0.10 35.66
4050 o.18 23.00 0.73 0.11 0.07 0.85 0.09 45.42 4 .44 21.91 3.34 0.22 0.26 .86 0.14 45.58
o(-60 8.14 26.97 1.18 0.18 0.12 1.26 0.17 55.27 7.41 25.63 4.10 0.30 0.40 1.11 0.19 00.37
6070 9.81 2075 185 024 024 1.59 0.29 65.16 9.95 2843 473 0.39 0.55 1.40 0.28  65.10
70-85 15.36 33.24 271 036 0.30 2.34 0.35 77.33 16.32 3252 552 049 074 171 0.40 7748
85-100 13.64 36.96 4 .30 0.56 0.52 3.15 0.53 92.24 14.88 36.33 6.59 0.67 1.07 2.14 0.56 92.37
100-125 16.83 39.49 6.08 0.94 094 4.79 0.76 111.45 18.21 39.00 7.99 0.90 1.66 2.72 0.82 111.56
125-150 9.83 41.85 1068 139 164 6.62 1.35 136.48 10.67 42.62 10.11 1.25 2.73 3.67 1.19  136.41
150200 8.63 4497 1714 230 3.22 9.66 1.81 170.73 9.38 45.96 13.13 1.71 4.54 4.81 1.68 170.68
200-250" 3.84 4800 3020 3.40 6.29 15.06 270 " 22]1.8]1 3.31 50.62 17.30 2.12 849 7.11 2.28 220.78
250-300 1.73 43.06 4471 525 981 17.73 3.62 272.03 1.30 53.75 2103 263 11.84 9.06 3.18 271.44
300 - 2.43 60.97 7921 8.71 4948 33.35 7.09 462.03 1.41 7163 3128 371 2172 1140 4.08 435.00
all classes  100.00 36.29 9.00 1.13 240 5.19 0.65 111.93 100.00 3630 792 087 214 2.72 0.81 107.75




£

Table 4.1U : Size distribution of PCE and average expenditures on different items by size classes of PCE, separately for conventional and adjusted PCE,
based on NSS 38th round (Jan. - Dec. 1983), all-India, urban.

conventional PCE

adjusted PCE

interval  percentage average expenditure per person per 30 days (Rs.)  percentage average expenditure per person per 30 days (Rs.)
of PCE of food- cloth- foot- dur- medical edu- of food- cloth- foot- dur medical edu-

(Rs.) population grains ing  wear ables care cation total population grains ing  wear ables care cation total
) @ B @ & ® O ®» (© ) ) (2 (3 4 @5 (e  an
0-30 0.40 9.21 0.17 016 004 049 044 2054 D.31 898 197 031 025 041 023 20.66
3040 0.57 15.06 0.09 0.18 0.01 0.76 017 35.95 (.36 13.53 2.97 0.40 0.23 0.99 0.38  30.91
40-50 1.47 19.10 0.43 0.08 0.09 0.88 0.27 45.74 1.40 17.41 3.38 0.34 0.42 1.00 0.43  45.67
20—60 3.13 21.07 0.58 0.25 0.12 1.18 0.37 55.38 2.25 20.65 3.77 0.37 0.26 1.21 0.40 50.60
60-70 5.02 24.19  0.91 0.17 0.17 1.95 0.51 65.28 4.45 23.18 435 042 0.36 1.33 0.52  65.57
T0-85 9.52 2719 1.32 0.31 0.17 1.86 0.64 77.44 9.33 26.83 5.29 .53 0.49 1.50 0.77  77.92
85-100 10.62 2034 243 054 027 264 094 9259  10.27 2850 635 0.73 070  1.86  1.05 92.28
100-126 17.39 31.08 3.68 0.80 (.56 3.27 148 111.91 17.46 30.90 8.22 1.04 1.08 2.42 1.68 112.38
125150 12.90 33.46 2.61 1.24 0.89 4.80 2.26 137.08 13.89 33.17 10.38 1.36 1.72 2.94 2.50 137.14
150-200 16.07 34.84 10.19 1.77 1.82 6.09 3.51 172.12 17.57 34.56 13.42 1.5 3.16 3.85 3.67 172.34
200250 8.53 36.15 16.72 295 293 ° B&3 563 223.02 9.16 36.93 1749 255 o.71 D.22 0.00 222.77
250-300 5.25 3690 2346 4.18 5,65 10.79 7.12 272.81 5.16 37.31 2180 326 B.01 6.01 6.66 272.45
300 - 9.17 3982 5929 861 2900 2217 13.50 462.76 8.39 3968 3262 474 18.84 10.15 11.41 431.20
all classes 100.00 31.96 11.55 1.95 3.77 6.09 3.41 163.72 100.00 31.96 12.19 1.67 3.65 3.58 3.31 161.34




Table 4.2 shows the statewise averages of conventional PCE and adjusted PCE
(Rs. per 30 days) for the 13 selected states, by sectors, together with the sample
size, i.e., the number of sample households in each case. It can be seen that the
average PCE for the states as well as for India as a whole, is usually slightly smaller
for adjusted PCE, except for a few cases (Gujarat, rural and urban and Madhya
Pradesh, urban). The two sets of averages are, however, broadly equal, the overall
difference being 4 per cent for the rural sector and less than 2 per cent for the urban,

Tables 4.3R and 4.3U show the all-India elasticities separately for the rural and

urban sectors, respectively, and also for the two half-samples and the combined

sample. Estimates based on only one best-fitting Engel curve form are presented in
each case.

As Tables 4.3R and 4.3U reveal, both 7z and 7} change dram'atica,lly for clothing
with a switch in the reference period ; in both the sectors the elasticity is around
2.0-2.2 when last month data is used for all items of the budget but it drops to
about 1.0-1.1 when annual data for clothing and other items, listed in the footnote
of Table 4.3R, ig used.

For footwear, the elasticity changes from 1,9-2.1 to about 1.4 for rural India and
from 1.7-1.9 to 1.2-1.3 for urban India,

For durable goods, the elasticity is around 2,75 for rural India and 2.6-3.2 for
urban India when data relate to the last month, but drops to about 2.1-2.2 for both
the sectors when annual data are used for the five items including clothing.

I'or medical care, based on last month data, the elasticities are 1.6-1.7 for rural
India and 1.3-1.4 for urban India; these drop to about 1.25 and 1.1, respectively,
when annual information is used for items like Clﬂthing.

For education, the drop in elasticity is much smaller, For rural India, the elas-
ticity decreases from about 1,.8-1.9 to 1.65~1.75 when annual data are used for the
listed items; the corresponding decline for urban India is from 1.5-1.8 to 1.5-1.8.

A small shift in elasticity is seen for foodgrains also but this shift is in the
opposite direciion, from about 0.4 to 0.5 for the rural sector.! However, for urban
India, no such shift is discernible. |

Similar results were obtained for the 13 major states considered here, namely,
Andhra Pradesh, Bihar, Gujarat, Karnataka, Kerala, Madhya Pradesh, Maharash-
tra, Orissa, Punjab, Rajasthan, Tamil Nadu, Uttar Pradesh and West Bengal. The

main results of this analysis are presented in Appendix C.

'Tt is possible that, on the wlole, the change in reference period would shift most of the engel

elasticities towards unity, which is the weighted average of engel elasticities of all items of the budget.
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Table 4.2 : Statewise averages of conventional and Iu.djusted PCE, for 13 selected states,
rural and urban.

Gl

rural urban
average PCE (Rs.) average PCE (Rs.)
state sample size  conventional adjusted sample size conventional adjusted
(no. of bhs.) PCE PCE (no. of hbs.) PCE PCE
(1) (2) (3) (4) (5) (6) (7)
Andhra Pradesh 5492 114.60 105.79 2625 156.27 145.55
Bihar - 7923 93.79 92.02 2126 138.74 135.73
(Gujarat 2489 121.13 122.58 1732 162.90 167.00
Karnataka 3331 117.70 113.84 2277 166.18 164.44
Kerala 3057 140.28 134.60 1328 179.06 169.97
Madhya Pradesh 5728 100.80 97.60 2455 143.71 145.64
Maharashtra 5578 110.17 106.46 o150 184.72 184.33
Orissa 3086 97.32 95.79 901 148.63 146.95
Punjab 2152 169.93 157.09 1641 - 184.69 182.62
Rajasthan 3551 124.43 114.92 1611 163.69 - 154.46
Tamil Nadu 4391 118.18 112.80 3678 158.74 156.06
Uttar Pradesh 10554 103.12 98.03 4310 136.01 134.73
West Bengal - 5012 105.71 103.64 3361 169.22 168.25
all-India 76797 111.93 107.75 40010 163.72 161.34




Table 4.3R. : Iistimates of engel elasticities for selected items of consumption,
separately for the two reference periods, by engel curve type

and by half-samples, all-India, rural.
no. of sample househalds | 76797

half-  reference period : last 30 days reference period : last 365 days*

item sample curve type 9z ] curve type s 7

(1) (2) (3) (4) (5) (6) (7) (8)
foodgrains  h.s.l LLI 0.40 0.45 LLI 0.49 0.52
h.s.2 LI 0.41 0.45 LLI 0,49 0.52

comb. LLI 0.40 0.45 LLI 0.49 0.52

clothing h.s.1 LII 2.16 2.09 LLI 1.02 1.02
h.s.2 LLI 2.18 2.13 LLI 1.06 1.06

camb, LLI 2.17 2.11 LLI 1.04 1.04

footwear h.s.1 LLI 2.00 1.96 LLI 1.38 1.37
h.s.2 LLI 2.14 2.01 LLI 1.43 1.37

comb. LLI 2.07 1.08 LLI 1.41 1.38

durables hs.l DL 2.73 2.73 DL 2.07 2.07
h.s.2 DL 2.7h 2.75 DL 2.16 2.16

comb, DL 2,75 2,75 DL 2.11 2.11

medical h.s.1 LLI 1.70 1.66 LLI 1.25 1.24
care h.s.2 BS 1.61 1.60 BS 1.27 1,26
comb. LLI 1,69 1.65 LLI 1.27 1.27

education h.s.1 LLI 1.87 1.79 LLI 1,67 1.67
h.s.2 LLI 1.98_ 1.91 LLI 1.74 1.71

comb, LLI 1.92 1.86 LLI 1,71 1.67

* Actually the reference period was last 30 days for most items of the budget but last 365 days

for clothing, footwear, durables, medical care and education.
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Table 4.3U : Estimates of engel elasticities for selected items of consumption,
separately for the two reference periods, by engel curve type

and by half-samples, all-India, urban.
no., of sample households : [0010

half-  reference period ; last 30 days reference period : last 365 days*

item sample curve type 7z ] curve type 7=z i
(1) (2) (3) (4) (5) (6) (7) (8)
foodgrains  h.s.l LLI 0.23 0.28 LLI 0.26 0.30
h.s.2 LLI 0.21 0.28 LLI 0.23 0.30
comb. LLI 0.22 0.28 LII 0.25 ©0.30
clothing h.s.1 LLI 2.22 2,17 LLI 1,06 1.06
h.s.2 L1I 2.06 1.98 LLI 1.10 1.10
comb. LLI 2.13 2.07 LILI 1.08 1.08
footwear h.s.1 LLI 1.82 1.84 LLI 1.27 1.26
| h.s.2 LLI 1.92 1.92 LLI 1.30 1.30
comb. BS 1.71 1.71 BS 1.24 1.24
durables h.s.1 LLI 2.82 3.33 LLI 2.15 2.22
h.s.2 DI, 2.63 2.63 DL 2.10 2.10
comb, DI, 2.57 2.67 DL 2.08 2.08
medical h.s.1 LLI 1.39 1.40 LLI 1,12 1.12
care h.s.2 LLI 1.32 1.30 LLI 1.06 1.06
comb. BS 1.33 1.33 BS 1.10 1.10
education h.s.1 BS 1.54 1.53 BS 1.49 1.48
h.s.2 LLI 1.78 1.79 LL] 1.63 1.63
comb. BS 1.61 1.60 BS 1.50 1.49

*See note below Table 4.3R.
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Table 4.4 gives a summary of these results based on elasticities at average PCE
(nz) and also those based on average elasticities (7).

The averages of the statewise elasticities for each item group are set out in
cols.(4) and (5) of Table 4.4. The shift in elasticities with a change in the reference
period is clearly discernible from these two columns, as in the case of the all-India
results. For clothing, here too, the elasticities nz, drop from around 2.1 and 2.2
to around 1.0-1.1, for the two sectors, with a switch from last month to last year
reference period. In case of 7} the clothing elasticities drop from around 2 to around
1. |

Col.(7) shows that the drop in elasticities was the most dramatic for clothing—
the average (simple mean) difference between the two sets of statewise elasticities
- being nearly 1.1 in both the sectors for nz; the average difference in 7j is 1.02 for
the rural sector and 0.93 for the urban. This is followed by durables for which the
average difference in nz is 0.84 for the rural sector and 0.63 for the urban sector
— the same difference being 0.91 and 0.59, respectively, in cage of 7. The average
differences are numerically smaller, but still quite sizable, for footwear and medical
care. The differences between the elasticities based on last month data and last
year data are the least pronounced for foodgrains and education.

Col,(6) presents counts needed for an . application of the sign test to the 13
statewise differences. Note that for foodgrains and clothing, in either sector, all the
statewise differences have the same sign and the same is true of medical care in the
rural sector. The statistical significance of such shifts in the elasticities is beyond
all doubt. A similar verdict can be given in all cases where the count in col.(6) is 11
or 12, However, for educatiﬂn, the sign test is rather inconclusive; based on 7; the
shift is not significant for the urban sector and significant at the 5% level for the
rural sector only if a one-sided test is used. Based on 7j the shift is not significant
for either sector,

Note, from cols.(8) and (9}, that in case of clothing the minimum differences,
based on 7z, between the two sets of statewise elasticities, for the rural and ur-
ban sectors, are as high as 0.62 and 0.76, respectively, the maximum differences
being 1.44 and 1.34, respectively, The minimum differences based on # are also as
high as 0.61 and 0.59, respectively, the maximum differences being 1.41 and 1.34,
respectively.

?Each of these elasticities are from the curve form which best fits both last month and last year
data for that particular item and state-sector combination — this is very often the LLI form, The
cases where a common form is not available are not considered here, so the number of states covered

(sez col.3) is not always 13 in Table 4.4.
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Table 4.4 : Summary of statewise differences in engel elasticities for 13 major states based on

(i) last month data and on (ii) last year data, whenever avallable®, rural and urban.

no. of averageof statewise elasticities summary of statewise differences*

6.

sector item states  last month last year no. of +ve  average range of difference
covered data data differences difference minimum maximum
(1) (2) (3) (4) (5) (6) (7) (8) (9)

(a) based on 7;

rural foodgrains 13 0.48 0.56 0 -0.09 -0.13 -0.01
clothing 13 2.13 1.05 13 1.09 0.62 1.44
footwear 11 2.00 1.37 11 0.63 0.28 0.85
durables 12 2.94 2.11 12 0.84 0.36 1.01
medical care 13 1.71 1.29 13 0.42 0.21 0.61
education 11 1.70 1.51 10 0.19 -0.04 0.70

urban foodgrains 13 0.27 0.32 0 -0.05 -0.11 -0.02
clothing 13 220 1.10 13 1.10 0.76 1.34
footwear 13 1.92 1.40 12 0.52 -0.09 0.86
durables 13 2.73 2.10 12 0.63 -0.06 1.29
medical care 13 137 1.10 11 T 027 -0.30 0.76
education 13 1.82 168 9 0.14 -0.36 0.71

(2) based on 7 |

rural foodgrains 13 0.51 0.58 0 -0.08 -0.16 -0.01
clothing 13 2.07 1.05 13 1.02 0.61 1.41
footwear 11 1.91 1.34 11 0.57 0.39 0.79
durables 12 2.97 2.06 12 0.91 0.41 1.82
medical care 13 1.68 1.28 13 0.39 0.21 0.58
education 11 1.69 1.51 9 0.18 -0.04 0.73

urban foodgrains 13 0.32 0.36 0 -0.04 -0.11 -0.01
clothing 13 2.02 1.09 13 0.93 0.59 1.34
footwear 13 1.74 1.37 12 0.37 -0.10 0.86
durables 13 2.68 2.09 12 0.59 -0.06 1.18

) medical care 13 1.36 1.11 11 0.25 -0.34 0.55
“education 13 1.72 1.62 9 0.10 0.35 0.71

*See note below Table 4. 3R




On the whole, Table 4.4 shows that the statewise results are corroborative of the
all-India picture. In both the sectors, for foodgrains, the elasticity rises significantly
but by a small amount and for all other items considered here, the elasticity falls
significantly by {arge amounts, when one utilizes last year data in place of last
month data for items like clothing. However, for education, in either sector, the
decline is small and this decline is significant, by the sign test applied to col.{6) of
Table 4.4, only for the rural sector when based on 1z and not significant. for either
sector when based on 1. |

Since the average of PCE (%) was slightly smaller for adjusted PCE than for
conventional PCE the values of 7] based on last month data and on last year dats,
presented in Tables 4.3R, 4.3U and 4.4 may not be strictly comparable. However,
the estimate of n; obtained from last year data was found to change very little when
recalculated at the average PCE for last month data. Also the differences in average

PCE are too small to explain the differences in 4 found for most of the items,

4.5 Conclusions

The previous section reveals that for items like clothing, where seasonality is pro-
nounced, the estimates of engel elasticities depend critically on the reference period
used for collecting household budget data. This problem has not received much
attention imn international literature.

In principle, one should use annual data as far as possible in engel curve analysis,
and one should use appropriate methods of engel curve analysis when annual data
are not available or when such data are liable to suffer from problems like recall
lapse etc.

In the absence of reliable annual data one may utilize ‘last month’ or ‘last week’
data, treating the problem of seasonality as an errors-in-variables (EIV) problem,
where the presence of errors in both item consumption and total consumption ex-

penditure based on last month or last week data may lead to biased estimates of

the parameters of the engel curve,



Chapter 5

IV Estimation of Engel

Elasticities™

5.1 Introduction

The main motivation of the present dissertation is to estimate the engel elasticities
of clothing and some other items of consumption, after eliminating the possible
effects of seasonality and other short-run fluctuations, {rom Indian National Sample
Survey (NSS) household budget data relating to the ‘last month' reference period.

As already explained in the previous chapters, for its enquiries on household
consumer expenditure, the NSS Organization generally employs a mdving reference
period of ‘last 30 days’' preceding the date of interview (‘last month’) and staggers
the interviews evenly over the survey period, usually one year. Different house-
holds thus furnish information for different periods of 30 days and this introduces
seasonality and other short-run factors into the data for any particular household.
While the average c.ﬂnsu,mptinn ové_r sample households gives a fair approximation
to annual levels of consumption, seasonal and other short-run fluctuations get super-
imposed on the true variation across households possibly distorting the engel cu rire:a,
particularly for items like clothing which are congiderably affected by seasonality
and other transitory factors. |

While scientific information is by no means plentiful, household consumption is
known to be strongly seasonal in India, mainly due to the influence of agriculture and
the cropping seasons on household incomes and prices.! Many rural households pass

through lean periods with great difficulty and find much-needed relief in harvesting

" *The results of this chapter are presented in Gheose and Bhattacharya (1997).
*Although not strictly relevant here, one may note that many official CPI numbers in India use

varying weightages of items of the "fruits and vegetables" group for different seasons of the year
(Labour Burean, Govt.of India, 1972). '. |
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and post-harvest months, They tend to spend more on food, clothing, footwear etc
in post-harvest months which often overlap with months when many of the festivals
and wedding ceremonies are held, Even medical treatment may be postponed till
the household has some cash income. Expenditure on education shows seasonal
variation because school fees tend to be paid and books purchased in the early
months of the academic year.

Unfortunately in India, as in many other LDCs, household budget data have to
be collected by the interview method, because, quite often, households do not keep
accounts or diaries, and receipts from shops/vendors are generally not available,
The questionnaires are therefore filled up on the basis of responses of households
based on their capacity for recalling past events. IFaced with such a situation, the
Indian NSS employs a moving reference period of last 30 days preceding the date
of interview for collecting household consumption data, For any particular sample
household the data relate to a randomly chosen period of 30 consecutive days ending
on one of the 365 days of the survey year. Therefore, approximately speaking, if
the unobserved annual total of consumption expenditure <+ (365 /30) represents the
true value of consumption, the reported value relating to the past 30 days can be

taken as equal to the ttue value £ an error of observation whose expected value ig
2

nearly zero.
In recent rounds like the 38th the NSS alsc collected additional data on consump-
tion expenditure for ‘the last 365 days' (‘last year’) preceding the date of interview,
for five item-groups : clothing, footwear, durables, medical care and education.
Analysis of such data in the previous chapter showed that weighted least squares
(WLS) estimates of engel elasticities for some of, these items decline dramatically
when available ‘last year’ data for these items are used in place of corresponding
‘last month’ data. When item consumption relates to ‘last month’ the determin-
ing variable i total consumer expenditure during the same month; but when item
consumption relates to ‘last year’ (reduced to a monthly basis) the determining
variable is total consumer expenditure during the Jast month on food and other
items excluding the five items considered above plus 30/365 times total consumer
expenditure on the five items. Actually, in the first case, the regression is of per

capita item consumption on per capita total household consumption expenditure,

*As mﬂntinnﬂd_by Deaton (1097, pp. 25-27), many countries use last week or Jast month as reference
period for food and some other groups of items but Jonger reference periods like last year (last 365
days) for more expensive and rarely purchased items like durables. Problems of seasonality are not
fully eliminated Ly this. This was done in the recent rounds of the Indian NSS, which employed both

last month and last year reference periods for several item groups. Note that the statement made in

the last sentence of the foregoing paragraph remains approximateiy correct if one combines data for

different reference periods to estimate the annual total of consumption expenditﬁre for any individual

housgehold.
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i.e., PCE (‘last month’) and in the second case, the regressor is PCE (‘last year’).
‘The true engel elasticity may be defined as the elasticity which would be obtained
from the relation between ‘permanent’ components of item consumption and total
income/consumption per capita. The elasticity derived from last year data would
only be an approximation to this, if errors in observation are not too large,

As reported in the previous chapter (see also Ghose and Bhattacharya, 1995)
using estimates based on a retabulation of all-India NSS 38th round (Jan.~Dec.
1983) household budget data the expenditure elasticity of clothing, for both rural
and urban India, is found to be around 2.1 when ‘last month® data is used for all
items of the budget, but it drops to about 1.0-1.1 when annual data for clothing
and other four items is used. Similarly, for footwear, the elasticity changes from
1.9-2,1 to about 1.4 for rural India and from 1.7-1.9 to 1.2-1.3 for urban India.
The elasticity for durables drops from 2.75 for rural India and 2.6-3.3 for urban
India to 2.1-2.2 for both rural and urban India when annual data is used. Similar
changes are noticed for expenditure elasticities for medical care and education.
Separate analyses for 13 major states of India yielded results which corroborated the
main findings of the all-India analysis. These results highlight the need for special
methods of estiﬁmting engel elasticities from budget data relating to short reference
periods like ‘last month’ or ‘last week'. The standard techniques of dealing with
the EIV problem offer no easy solutions in this case, especially because the two
errors in variables are coyrelated. Instrumental Variable (IV) estimation suggested
by Liviatan (1961) is a possibility. The present chapter explores the possibility of
IV estimation by using different combinations of item expenditures, excluding those
items for which seasonality is pronounced, as instruments,

Section 5.2 describes briefly the data analyzed and the methodology adopted
for this study. Sections 5.3, 5.4 and 5.5 present the important findings of the study.
Section 5.3 compares the estimates of engel elasticities based on different 1V esti-
mators with WLS estimates based on last month and [ast year data. Section 5.4
makes a comparative study of these estimates in respect of the divergence between
half-sample estimates of the elasticities, Section 5.5 examines the correlation be-

tween the chosen IVs and some estimates of the errors in the variables. Section 5.6

concludes the chapter with some observations.

5.2 Material Analyzed and Methodology

The present chapter is based on NSS 38th round (Jan.~Dec, 1983) ungrouped
(household level) budget data available on the computer tapes provided to 18I,

Calcutta, by the NSSO, Govt. of India,
NSS data for 13 states, namely, Andhra Pradesh, Blhﬁf, Gujarat, Karnataka,
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Kerala, Madhya Pradesh, Maharashtra, Orissa, Punjab, Rajasthan Tamil Nadu,
Uttar Pradesh and West Bengal, are analyzed here separately for the rural and
urban sectors. All-India results presented in Table 5.4 are in fact overall results for
these 13 states combined, that is to say, the remaining states and union territories

are excluded. The sample size for each state-sector combination is given in col.(2)

of Tables 5.1R and 5.1U of the next section,
For this study the following three-parameter Working-Leser budget share form

of engel equation (BS) was estimated by the IV method :
y/r=a+flnz+v/z (5.2.1)

Here z iz per capita total consumer expenditure on all items and y is per capita
expenditure on the selected item, for a sample household, both based on last month
data. This was found to be one of the best-fitting.forms for Indian NS§ 38th round

budget data (vide Chapter 4}.5
To fit the Working-Leser function by IV method, (5.2.1) above was recast as

y=v+az+pfxrine (5.2.2)

L 'Ir " + L]
to avoid the regressand y/z. If one uses £ = %ﬁ'_ﬁ, there is a mix-up of the errors in

variables v and u in ¢ and y, respectively, and the model moves far from the simple
linear EIV model analyzed in econometric literature., Since our focus is on the bias

of the estimates, we ignore the problems of heteroscedasticity that may be created

due to this reformulation of the Working-Leser function.
Note also that when we state that we used a pair of IVs Z = {2, Zy ), we really

used Z; and Z;In Zy as the instruments for the estimation.
The IV estimation was done using the 2SLS estimation procedure with SHAZAM

(see Judge, Griffiths et al,, 1988, Chs. 14-15). The 2SLS estimator is given by

bosis = [X'2(2'2)' 2’ X1 X' 2(Z2'Z2)" Z'y (5.2.3)
and Var (fosrs) = 0’ [X'2(2'2) 1 2' X (5.2.4)
with 2 = ﬁ’ﬂ/(n ~ k) = (y — XEQSLS)f(y — XBQSLS)/(TL — k) (5.2.5)

The 2SLS estimator as defined in (5.2.3) is the same as the IV estimator of (1.4.11)
(vide Chapter 1, Section 1.4) if the number of instruments is equal to the number

of explanatory variables, as is the case in this study.
Since the sampling design adopted by the NSSO is a complex one, direct es-
timation of standard errors is difficult. However, the fact that the sample was

divided into two independent replicates (interpenetrating sub-samples) having the

¥The LLI form Iny = a+flnz + I, which was also a best-fitting form, was avoided in view of the

oceurrence of zero item expenditures for a few households in the sample.
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same basic design makes the estimation of standard errors fairly easy (Cochran,
1977).

If the combined sample consists of two independent replicates or interpenetrating
subsamples and the estimates of any parameter © obtained from the two replicates

are given by 0, and ég, then the combined sample estimate of O is given by

My
O = :

and the variance of © can be estimated as

. i My _ o~ 2
V(@) — (e'] ; @2) ‘
The estimated standard error of © s :
|0, -8,
S, = :
© 2

~ Five variables have been tried as IVs [rom those item groups or subgroups of
the household budget whose consumption is believed to be relatively less affected
by seasonal and short-run factors, which is why only last month data were collected

for them. These are :

c . per capita expenditure on cereals;

c+o : per capita total expenditure on all items excluding expenditure on the
five seasonal items, namely, clothing, footwear, durable goods, medical

care and education; so c+o includes expenditure on food, pan, tobacco,

intoxicants, fuel and light, housing and certain groups of miscellaneous

- items;?

o : per capita total expenditure on all items minus expenditure on cereals

and on five seasonal items mentioned above;

f : per capita expenditure on food;

c-o-f : per capita expenditure on non-food items excluding the five seasonal -

1tems.

Various pairs of these five basic instruments have been used to estimate the

model.

{This IV was suggested by Professor Angus Deaton in a personal communication to the authors,
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5.3 Results I : Comparisons of Different Estimates of
Engel Elasticity

The results are presented in this and the next two sections.

This section presents some of the statewise engel elasticities based on different
IV estimators and also the all-India rural and urban elasticities, for the five items
considered. These elasticities are then compared on the basis of closeness of the
different estimates to the conventional WLS estimates based on last month and last
year data. We also examine the distances between the various pairs of estimates.

Cols, (5)-(13) of Tables 5.1R and 5.1U present the different I'V estimates of engel
elasticities for clothing for the rural and urban sectors of the 13 states. They also
show the conventional estimates of elasticities from last month and last year data
(vide cols. (3)-(4)) obtained by the usual WLS method. Similar results have been
obtained for each of the other four seasonal items considered, namely, footwear,
durable goods, medical care and educa.tianl, but these have been presented in Ap-
pendix D,

Tables 5.2R and 5.2U give the results of comparison of the statewise elasticities
from the IV method with the corresponding conventional WLS estimates based on
last year data. For the sake of interest, WLS estimates based on last month data
are also compared with similar estimates based on last year data. The upper half
of each table shows the algebraic sum E(Z{—-Z ) of differences between the last year
estimates (Z) and each selecied IV estimate (Z;), the sum extending over the 13
states separately for each item and for rural and urban sectors. The lower half of the
table presents the corresponding sum of absolute differences |Z;—Z|. The different
estimates have then been ranked (the ranks are shown in brackets) according to
their closeness to last year estimates, separately for each item and sector.

Finally, col.(7) of either table gives the sum of these ranks over the five items
considered for each of the estimators — it therefore indicates which of the IV esti-
mates may be the best for estimating elastlmtleq for all of the five seasonal items
taken together,

Col.{7) of Table 5.2R shows that for the rural sector food expenditure gives the
best pair of instruments (f, f) when judged by 5:(Z; — Z), and this is followed by
the pair (c+o0, ¢+0). Judging by >_ | Z;—Z |, (¢+0, c+0) is the best pair followed by
(f, f) for the rural sector. Table 5.2U, col.(7), shows that (¢+0, ¢--0) and (/, [, in
that order, are the best ingtruments for the urban sector alsointermsof Y, | Zi—Z |.
By the criterion 3 3(Z; — — Z), however, for the urban sector, (f,¢ + o0~ f) is the best
followed by (¢ + o — f, f). These rankings give the overall picture considering the

five items together and judging by closeness to last year based estimates.
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Table 5.1R : Estimates of engel elasticities for clothing, for 13 major states, obtained by different methods, rural sector.

no. of WLS estimates IV estimates based on last month data
states sample hhs. last month last year c¢+o,c+0 00 ¢cC C0  0Og¢ ff ctofctof fctof ctoif

(1) (2) (3) (4) (5) 6y @O & (O (a0 (11) (12) (13)
Andhra Pradesh 5419 2.08 1.22 1.45 1.50 1.40 147 1.48 145 1.42 1.35 1.38
Bihar 7879 2.09 0.93 1.65 1.92 136 122 1.11 1.63 1.42 1.21 1.31
Gujarat 2477 2.35 1.25 1.75 178 093 155 158 1.74 1.55 1.74 1.64
Karnataka 3263 2.06 1.09 126 137 106 0.79 403 1.25 1.13 1.55 1.03
Kerala 3009 1.88 1.28 1.73 1.70  1.87 180 1.84 1.73 1.81 1.78 1.81
Madhya Pradesh 5719 1.98 0.90 175 202 101 098 194 1.75 1.28 1.43 1.01
Maharashtra 5517 1.91 0.89 1.21 1.32 092 084 072 1.22 1.00 2.01 6.82
Orissa 3052 1.86 0.94 1.13 138 067 1.05 1.06 1.09 0.91 1.09 1.06
Punjab 2095 2.03 1.00 116 104 1.56 1.49 1.39 1.14 1.53 1.39 1.51
Rajasthan 3530 1.76 0.84 1.26 1.31 088 055 0.18 1.27 1.06 0.63 0.91
Tamil Nadu 4540 1.86 1.24 2.17 241 170 234 243 2.38 0.39 5.28 4.24
Uttar Pradesh 10517 1.94 0.94 1.33 146 093 0.39 1.51 1.32 1.12 1.63 0.73
4996 1.96 1.13 1.41 1.41 1.38 1.40 1.50 1.20 1.13 1.09

West Bengal

1.38



Table 5.1U : Estimates of engel elasticities for clothing, for 13 major states, obtained by different methods, urban sector.

no. of WLS estimates IV estimates based on last month data

88

states sample hhs. last month last year Lc-l—o,c-]—n 00 ¢C GO0 0OC if ctofctof fectof cidoiff

(1) (2) (3) (4) (5) 6 ([ & (@ 10 (11) (12) (13)
Andhra Pradesh 2494 1.93 1.34 0.89 0.84 0.92 066 0.10 1.01 0.63 - 0.26
Bihar 1992 1.96 1.09 1.15 1.13 050 121 1.24 111 1.07 0.87 1.04
Gujarat 1663 2.33 1.13 1.66 160 259 115 0.82 1.70 1.70 1.13 1.41
Karnataka 2097 1.98 1.12 245 216 324 059 501 253 2.89 2.21 2.43
Kerala 1225 2.05 1.27 164 169 166 151 151 1.62 1.66 1.61 1.61
Madhya Pradesh 2376 1.94 1.03 1.60 1.69 068 1.78 195 1.66 1.07 1.40 1.98
Maharashtra 4797 1.70 0.89 1.11 1.08 137 1.19 1.30 1.14 1.16 1.21 1.22
Orissa 824 1.50 1.05 1.36 1.30 156 132 1.29 136 1.54 1.64 1.32
Punjab 1557 1.88 0.95 1.24 123 134 104 1.08 134 1.00 1.35 0.86
Rajasthan 1579 1.74 0.96 1.13 1.19 045 112 1,12 115 0.71 1.11 1.17
Tamil Nadu 3499 1.98 1.20 0.79 048 152 1.75 1.68 0.87 1.12 1.08 1.11
Uttar Pradesh 418D 1.91 1.08 1.32 135 093 123 1.30 1.33 1.11 1.23 1.21
West Bengal 3138 1.87 1.06 1.19 122 1.04 116 120 1.8 1.19

1.06

1.17
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Table 5.2R : Algebraic and absolute sums over 13 states of differences between IV estimates
of elasticities (Z;) and conventional WLS estimates from last year data(Z), rural sector.”

items

row sum
type of estimate clothing footwear durables medical care  education of ranks
(1) (2) (3) (4) (5) (6) (7)
22— Z)

WLS : last month 1220 {10) 6.71 (8) 10.13 (10) 456 (8) 415 (6) 42
last year 0.00 0.00 0.00 0.00 0.00

IVs: ctocto 557 (4) 222 (5 -1.35 (2) -136 (4) -063 (2) 17
0,0 696 (6) 435 (7)) -163 (3) 011 (1) 0.95 (3) 20
C,C 204 (1) -238 (6) -955 (8 -6.83 (9) -543 (8 32
C,0 228 (3) -723 (10) -3.79 (5) -892 (i6) -10.38 (10) 38
0,C 711 (7y 016 (1) 200 (4 1.16 (2) 253 (5 19
£f 581 (5) 206 (4 -1.16 (1) -1.32 (3) -0.06 (1) 14
ctofctof -216 (2) 041 (2) -599 (7)) -443 (7)) -493 (7 25
f,c+of 856 (8 -1.30 (3) 562 (6) -256 (5) ° 132 (4) 26
cto-f,f 10.88 (9) 673 (9) 976 (9 -3.83 (6) -7.62 (9 42

- ' 24— 2] '

WLS: last momth 1220 (10) 6.71 (6) 10.13 (4) 4.56 (5) 4.23 (1) 26
last year 0.00 0.00 0.0C 0.00 0.00

IVs:  c¢cto,cto0 557 (4 410 (2) 895 (1) 1.86 (1) 665 (3) 11
0,0 696 (6) 6.33 (5 897 (2) 211 (3) 667 (4) 20
C,C 330 (1) 628 (4) 1115 (5) 7.03 (6) 899 (6) 22
C,0 4.66 (3) 1041 (9) 2013 (7) 892 (7) 1566 (9) 35
0,C 8.77 (7) 890 (8 2646 (9) 1220 (8) 17.25 {10) 42
f.i 2.8l (5 370 (1) 898 (3) 1.88 (2) 6.12 (2) 13
ct+ofetof 392 (2) 545 (3) 1123 (6) 445 (4) 875  (5) 20
f,c4o0-f 898 (8) 720 (7) 2404 (8) 1314 (9) 1562 (8 40
ctoff 1150 (9) 17.33 (10) 31.64 (10) 1497 (10) 1550 (7) 46

*Figures within parentheses are ranks of the estimates presented in a particular column of a sub-table,

based on the algebraic/absolute sum of differences.



Table 5.2U : Algebraic and absolute sums over 13 states of differences between 1V estimates
of elasticities (Z;)and conventional WLS estimates from last year data(Z), urban sector®.

06

items IOW sum
type of estimate clothing footwear durables medical care  education  of ranks
(1) (2) (3) (4) (5) (6) (7)
2 {2~ Z)

WLS : last month 11.05 (10) 472 (6) 729 (10) 296 (4) 140 (3) 33
last year 0.00 0.00 0.00 0.00 0.00

IVs:  cto,c4o0 332 (6) -275 (3) -580 (7)) -4.62 (7y -0.97 (2) 25
0,0 275 (6) -3.03 (4) -640 (8 -394 (6) -024 (1) 24
cC 359 (7) -10.84 (10) -4.78 (3) -738 (10) -867 (10) 40
C,0 150 (1) -624 (9) -3.07 (2) -348 (5) -470 (6) 23
0,¢ 533 (9) -156 (2) -5.16 (6) 147 (2) -6.97 (8) 27
£f 379 (8 -077 (1) -503 (5) -4.95 (8) -167 (4) 26
ctofctof 251 (3) -622 (8) -881 (9) -599 (9 -781 (9) 38
f.c+o-f 1.82 (2 -512 (7)) -154 (1) 0.21 (1) -553 (7) 18
c4o-f,f 258 (4) 318 (5) -492 (4) -285 (3) -364 (5) 21

' ' > 12— Zj '

WLS : last month 11.05 (10) 582 (1) 741 (1) 3.66 (1) 270 (1) 14
last year 0.00 0.00 0.00 0.00 0.00

IVs:  c+o,cto 504 (3) 631 (2) 846 (4 606 (5 587 (2 16
0,0 519 (6) 683 (4) 800 . (2) 568 (3) 734 (6) 21
c,C 767 (8) 14.84 (10) 1940 (10) 896 (9) 12.13 (1i0) 47
C,0 393 (1) 766 (6) 11.73 (7) 5.92 (4) 854 (8) 26
0,C 849 (9 1090 (9) 1462 (8 931 (10) 809 (V) 43
£f 511 (4) 660 (3) 825 (3) 613 () 6.69 (4) 20
ctofetof 463 (2) 904 (8) 1495 (9 727 (T 959  (9) 35
fct+od 518 = (5) 8§60 (7) 10.78 (5) 7.1 (8) 719 (5) 30
cto-f,f 520 (1) 704 (5) 1138 (6) 4.57 (2) 588 (3) 23

*See note below Table 5.2R.



Table 5.3 : Pairwise comparisons of sfatewise elasticities for clothing, obtained by different methods, rural sector.

16

WLS estimate type of IV estimate {based on last mouth data)
type of estimate last month last year c+4o0,c4+0 0,0 c,C C,0 0,C if ctofctoi ifctof c+off
(1) (2) (3) (4) 5) 6 (M &) 9 (10) (11)  (12)
> (Z: — Z;)
WLS : last month 0.00
last year -12.20 0.00
IV : c+o,c40 -6.63 5.57 0.00
0,0 -5.24 6.96 1.39 0.00
c.c -10.16 2.04 353  -4.92 0.00
C,0 -9.92 2.28 -3.29 -4.68 024 0.00
o,C -5.09 7.11 1.54 0.15 5.07 483 0.00
ff -6.39 5.81 0.24 -1.15  3.77 353 -1.30 0.00
ct+o-fct+o-f -10.04 2.16 -3.41 -4.80 0.12 -0.12 -4.95 -3.65 0.00
f,c+o-f -3.64 8.56 2.99 1.60 652 628 143 2.75 6.40 0.00
ctoff T -132 10.88 531 392 884 860 377 507 R.72 232 0.00
2\ Zi—Z; |
WLS : last month 0.00 )
last year 12.20 0.00
IV : c+0,6+0 7.2 5.57 G.00
0,0 6.42 6.96 1.69 0.00
C,C 10.16 3.30 467 6.30 000
C,0 10.88 4.66 4.65 5.86 3.24 000
0,C 10.17 8.77 6.24 6.49 773 621 0.00
fi 7.43 5.81 0.46 1.59 4.89 459 6.10 0.00
c+o-fe4-o-1 10.04 3.92 4.31 6.00 3.3 4.70 B.17 4.59 0.00
f.cto-f 10.68 &8.98 6.57 7.08 850 746  8.55 6.45 8.30 0.00
ct-o-f.f 11.50 10.91 11.90 10.30 954 1427 10.75 11.10 R.42 0.00

15.90



‘Table 5.4 : Weighted mean® of 12** statewise elasticities obtained by different methods, rural and urban.

WLS estimates IV estimates based on last month data

o0

sector item last month last year c¢4o0,c40 0,0 <c,c C,0 0,C ff  ct+ofct+of fetof c4off
O (3) (4) (5) ® @ @ O o ay @32 (13)
rural  clothing 2.00 1.01 1.43 lo4 112 101 147 1.43 1.26 1.45 1.77
footwear 1.78 1.22 1.30 147 082 0.23 1.16 1.29 1.01 1.11 1.85
durables 2.77 2.05 1.76 1.74 149 1.4 227 1.79 1.48 3.04 2.50
medical care 1.62 1.27 1.14 127 0668 037 1.77 1.14 0.86 1.65 0.96
education 1.73 1.39 1.31 147 080 -0.05 164 1.36 0.86 1.86 0.32
urban clothing 1.91 1.06 1.36 134 136 1.13 146 1.39 1.26 1.19 1.29
footwear 1.74 1.25 1.24 1.26 065 106 133 1.38 1.06 1.07 1.22
durables 2.67 1.29 1.53 148 183 1.84 148 1.59 1.43 1.77 1.94
medical care 1.34 1.11 0.81 086 0.56 0.8 1.23 0.77 0.75 1.14 0.92
education 1.62 1.60 1.26 127 088 136 0983 1.19 0.89 1.08 1.16

*Statewise 1981 census populations were used to construct weights as population x average per capita item exrpenditure.

**Tamil Nadu was excluded for reasons explained in the text.



If one looks at individual items, instruments based on ¢+o or f do not appear to
be the best for many item-sector combinations, especially for the urban sector, and
also for clothing in either sector if one takes the ‘last year® estimate as the criterion.

Interestingly, the conventional WLS estimate based on last month data appears
to be closer to last year based estimates than any IV estimate judging by sums
>, | Zi~Z | for several itemns, especially in the urban sector. But the sums >(Z; — Z)
give a very different picture —— last month estimates tend to be relatively far from
last year based estimates on this criterion, Note that the sums }.(Z; - Z) would
be better indicators of systematic biases, if any, of different estimates, compared to
the last year estimate.

Table 5.3 presents, ag an example, a summary picture of the distances between
different pairs of statewise estimates for clothing for the rural sector. The upper half
of the table shows the algebraic sum of differences between each pair of estimates
S(Z;— Z;), the sum being over the 13 states. The lower half of the table shows the
corresponding sum of absolute differences 3}, | Z; — Z; |. Table 5.3 and analogous
tables (shown in Appendix D) for other item-sector combinations generally show
that IV estimates (¢ + o, ¢ + 0) are close to IV estimates (f, f) and (o, 0), which is
quite understandable, |

Table 5.4 presents the all-India rural and urban elasticities for the five items
under consideration calculated as a weighted average of 12 statewise elasticities
uging the 1981 census population of each state (sector) to construct its weight as
population X average erpenditure. Here Tamil Nadu has been excluded {rom the
13 states originally considered since it appears that the correlation between [Vs and
the seasonal disturbances are exceptionally high for Tamil Nadu (see Section 5.5)
due to the existence of a few outliers in the data which were detected at the last
stage when no remedial steps could be taken.

The estimates presented in Table 5.4 should be much less affected by sampling
errors than the statewise estimates, and should therefore reveal relative biases, if
any, of the different estimates of elasticities. Taking the last year estimates in col.(4)
as the criterion, one finds that IV estimates (c+0,c¢+0) or (f, f) — these are quite
close, especially for the rural sector — are, on the average, roughly equal to the
last year estimates for several of the ten item-sector combinations. But there are
fairly large discrepancies for other combinations like clothing for rural sector and
“all but footwear for urban sector. The instruments (¢, o) and (f,¢+0— f) seem to

bhe better for some items in the urban sector,
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5.4 Results 11 : Divergence between Half-Sample Es-

timates

This section presents the results, mainly, of the examination of divergences between
half-sample estimates of engel elasticities for the different choices of instruments.

FFor each statewise engel elasticity estimated by IV method, the standard error
of the combined sample estimate was estimated from the divergence between the
two half-sample estimates of the same elasticity. Tables 5.5R and 5.5U first present
(see sub-table (a)) the median of these statewise standard errors separately for each
IV estimate, and also for each item and sector.

Next, in sub-tables (b) in both the tables, we present the median rank of each
IV estimate by the magnitude of standard error. Note that this is not the rank of
the medians shown in sub-table(a). The different estimates were ranked by size of
standard error, separately for each state, and then the median of statewise ranks
obtained by each IV estimate was found and presented in sub-table (b).

Finally, sub-tables (¢) in Tables 5.5R and 5.5U show the standard deviations
of the statewise engel elasticities estimated by different IV techniques. I‘or reasons
stated earlier, the estimates for Tamil Nadu were excluded from such calculations.
Sub-table (¢) does not relate to sampling errors, strictly speaking, But since the
true values of the statewise elasticities are unlikely to be really different, the stan-
dard deviation of statewise elasticities should reflect the sampling variability of the
statewise estimates.

For the rural sector, judging by median ranks in sub-table (b) of Table 5.5R,
IVs (c+o0, c+0) and (f, f) seem to give the most stable estimates followed by (o, 0).

The medians of standard errors in sub-table (a) show that (f, f} may have a
slight edge over (¢ + 0,¢ + 6) in point of sampling error.

The picture is somewhat different for the urban sector —— see sub-tables (a) and

(b) of Table 5.5U. Four choices of instruments — (¢ + o,¢ + 0), ([, f),(0o,0) and
(c+o— f,c+o0~ f) appear to give the best estimates (with the smallest half—sample |

divergence); the choice (o,c) may also be good in a few cases,
The standard deviations in the sub-tables (c) broadly corroborate the above.

The instruments (¢ + o— f, ¢+ 0 — f) also seem to be good for the rural sector for
some items. But for the urban sector, the same instruments (¢ 40—~ f,c+o0 — f)
seem to be relatively pmf when compared to (¢ +o,c+0),(f, f) and (0,0). The

choice (e, 0) seems to be good for several items,
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“Table 5.5R Comparisﬁns of s_ampliﬁg_ va:iﬁhiﬁity of statewise elasticities
obtained by different methods of IV est.imation, rural sector.

instrumental va:riables used

g6

item ctoct+o 0,0 ¢ C,0 0,C £ ctodfctof fctof ctoff

(1) (2) @ @ G 6 O (8 (9) (10)
() median of statewise standard errors based on divergence between half-sample estimates
clothing 0095  0.190 0.140 0.225 0.520 0.075 0.150 0.350  0.315
footwear 0.110 0100 0.235 0225 0420 0110 0175 0.215  0.370
durables 0400 0.330 0395 0550 0685 0.320  0.555 0.935  0.885
medical care 0.075 0.120 0.255 0250 0680 B.065 0.080 0.540 0.230
education 0.310 0.335 0.185 0.345 0.840 0235 0.305 0.775 0.535
(b) median rank of each IV estimate by size of standard ~:rror _
clothing 3 6 4 6 8 4 4 7 6
footwear 3.5 3 5 6 8 3.5 6 7 6
durables 3 -3 5 7 7 2 5 7 6
medical care 3 4 6 7 7 3 3 8 6
‘education 4 4.5 3 5 7 4 4 9 7
(c) standard deviation of elasticities for different states ex.cluding Tamil Nadu
clothing = 0.23 027 033 043 089 0.23 0.25 035  1.58
footwear _0.45 0.59 0.59 0.98 0.97 045 0.39 0.69 3.08
durables 0.62 043 1.13 1.34 185 0.63 0.98 2.45 4.72
medical care  0.26 031 051 0.73 153 026 0.30 159 1.96

education 0.74 0.76 1.05 1.81 1.78 0.72 0.91 1.66 1.73




96

Table 5.5U : Comparisons of sampling variability of statewise elasticities

obtained by different methods of TV estimation, urban sector.

instrumental vartables used

item -  ¢+o,c+0 0,0 c,C C,0 0,C ff ctofctof fctof c+off
(1) 2 @& @ 6 6 O (8) (9 (10

(a) median of statewise standard errors based on divergence between half-sample estimates
clothing 0.150 0.170 0435 0.245 0.155 0150 0295  0.195  0.250
footwear 0.195 0.190 0.555 0.240 0.141 0200 - 0.170 0.180  0.210
durables 0410 0.365 0.830 0.515 0435 0430 0.460 0.695 0.580
medical care 0205 0.220 0355 0310 0.310 0215 0.210 0430 0.375
education 0.175  0.150 0.700 0.415 0.270 0.200 0.190 0.305  0.460

 (b) median rank of each IV estimate by size of standard error
clothing 4 4 8 [ 6 5 6 2 8
footwear 6 5 7 ) 3 5 4 4 S
durables 3 3 8 3 5 53 o 7 6
medical care 4 5 7.5 6 7 4 3 5 4
education . 4 3 7 6 7 3.5 3 5 6
(c) standard deviation of elasticities for different states excluding Tamil Nadu

* clothing 0.39 0.34 080 031 114 040 0.58 0.50  0.52
footwear 0.39 0.3 110 045 117 043 0.60 0.67 0.53
durables 0.70 0.62 2.03 1.26 1.64 0.71 1.21 1.19 1.07
medical care 042 041 069 037 131 044 0.50 1.05 0.37
education 0.19 0.29 117 076 067 0.29 0.53 0.26 0.39




5.5 Results III : Correlations between the IVs and the

Errors in Variables

One may try to examine the correlation between the chosen instrumental variables
and the seasonal/short-run disturbances in the regressors and the regressands utiliz-
ing the differences between the per capita total/item expenditure for the last month
‘and the corresponding expenditure for the last year. If one assumes that the last
year expenditures represent the ‘true’ values, then these differences can be taken as
estimates of errors in variables. As already mentioned, in the consumer expenditure
enquiry of the 38th round of the NSS, last year data was collected simultaneously
with last month data for the five item groups: clothing, footwear, durables, medical
care and education. Note that for the regressor & ln z, the errors in variables were
estimated as z Inz (last month) ménus z Inz (last year, reduced to a 30 days basis).

Tables 5,6R and 5.6U present, in sub-tables (a), the values of the correlation
coefficients between each instrument used and the estimated EIV in cach regressor
or regressand, averaged over twelve states, for the rural and urban sectors separately.
The number of -~ve sighs occurring among the statewise correlations is also presented
in subtables (b) of these tables. For the sake of interest, the instrument f — ¢ was
included in these tables even though f — ¢ or (f — ¢)In(f — ¢) was not used as
- instrument in this study.

Many of the instruments show small values of the (average) correlation coefficient
— about 0.1 or 0.2 — with errors in 2 or zlnz, but even these appear to be
statistically significant by the two-sided sign test. In fact, the tendency would be
significant at the 5% level if the number of negative signs in sub-table (b) is < 2.
The average value of the correlation is often smaller, about 0.1 or less, for the urban
sector, and larger, about 0.15-0.20, for the rural sector,

As regards correlations between the instruments and the errors in the five item-

wise expenditures, the correlations are somewhat higher (0.1-0.15) for expenditure

B on clcit:hing or footwear and lower for the three remaining items. Actually, for

durables and education, the average values of the correlations are nearly zero.

Interestingly, the correlations are nearly the same for any instrument & and the

cc:rrespnﬁd'ing instrument Zln Z.
Judging by these correlations, the best instruments would appear to be those

based on (¢ + o — f), followed by those based on ¢. But these did not perform as

well as the IVs based on ¢ + 0,0 or f in the different comparative studies reported

above,
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Table 5.6R. : Summary of 12 statewise correlation coefficients between estimates of errors in variables

and the different instruments, rural sector.

errors In item instrumental variables

. 86

of expenditure cto o c f ctof £c (cto)in(c+o) oino clnc finf {(c+o-f)in{ct+o-f) (fc)in(f-c)
(1) 2 @& @ 6 6 (@) (8} @ 0y (1) (12) (13)
- (a) average value of correlation coefficients over states
total exp{x) 0.7 ©.15 0.1 0.19 004 0.19 0.16 0.15 0.11 0.19 0.03 0.18
xinx - 0.17 0,16 011 020 005 0.19 0.18 0.16 0.11 0.20 .04 0.20
clothing 0.16 0.14 010 0.18 0.03 0.18 0.16 0.15 0.10 0.19 0.02 0.18
footwear 0.11 0.12 004 0312 004 013 D.11 0.12 0.04 0.12 0.04 0.13
durables 0.04 0.03 004 0.05 0.001 0.04 0.04 0.03 0.04 0065 0.00 0.04
- medical care 0.07 006 0.05 008 002 007 0.06 0.05 0.05 007 0.02 0.06
education 000 0.00 0.00 000 000 000 0.00 0.00 0.00 0.00 -D.05 0.00
| (b} no. of -ve signs among the étatewise 'mrrelatinn coefficients
total exp.(x) 0 D 0 0 1 O 0 0 0 0 2 0
xinx 0 0 0 0 1 0 0 0 0 0 2 0
clothing 0 0 0 0 3 0 0 0 0 0 3 0
footwear 1 1 1 0 2 1 1 1 1 0 2 1
durables 3 3 3 3 3 2 3 2 3 3 4 2
medical care 0 0 1 0 3 0 0 D 1 0 3 0
education ) 5 5 6 8 4 5 6 6 b G 5




Table 5.6U : Summary of 12 statewise correlation coefficients between estimates of errors in variables
and the different instruments, urban sector.

errors in item instrumental variables

+ 66

of expenditure c+o o c f ctof fc E-}-u-)_lfa (c+0) olno cinc finf (c+o-Hin(ct+o-f) (f-c)in(f<)
() @ ® @ (6 6 0 &) @) (0) (1) (12) (13)
(a) average value of correlation coefficients over states
total exp.(x) 009 008 005 011 002 0190 0.09 0.08 0.05 D.11 0.02 0.11
xinx - 0.09 008 005 0.11 0.02 0.11 0.09 0.6 0.05 0.12 0.02 0.11
clothing 0.09 009 006 011 0.03 0.0 0.10 0.09 0.07 0.2 0.03 0.10
footwear 0.08 008 0.01 0.0 003 0.10 0.08 0.08 0.01 0.09 0.03 0.10
durables 0.00 0.00- 0.01 0.0 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00
medical care  0.05. 006 004 008 002 0.07 0.06 0.06 004 0.08 0.01 0.07
education 000 000 000 000 -0.03 0.00 0.00 .00 -0.01 0.00 -0.03 0.00
] (b) no. of -ve signs among the statewise correlation coeiicients
total exp.(x) 1 1 2 0 3 0 1 2 1 0 4 1
- xinx G 1 2 0 3 0 G 1 1 0 3 1
clothing 1 1 0 1 4 1 1 1 0 1 4 1
footwear 2. 1 & 1 4 1 2 1 5 1 4 1
durables ' 5 4 > 8 6 5 o 4 6 & 0
medical care 0 0 2 1 3 1 1 1 2 1 o 1
education 5 6 5 5 8 6 5 7 5 5 8 5




5.6 Concluding Observations

Deaton (1997, p.89) notes that it is difficult to find instruments that are not cor-
related with the measurement errors while being related to the true values. The
findings reported in Section 5.5 above suggest that some of the IVs tried here may
have fairly low correlations with the errors in variables in the regressors or regres-
sands considered, Consequently, IV estimates of engel elasticities based on ‘last
month’ data may be taken as approximations to engel elasticities based on‘last year’
data. However, the approximation is not quite good, and if one tries to choose
the best pair of IVs, the choice is not clear, being dependent on the item-sector
combination in question. Different IVs give a range of estimates which may cover
the last-year-based engel elasticity and, hopefully, the true engel elasticity.

Deaton states that seasonal patterns can be estimated and used to make correc-
tions. But this would not remove the effects of other short-run fluctuations. Also,
seasonal patterns can vary across regions, ethnic groups, occupational groups ete.
In India, for the rural sector, one has a rough picture of seasonality in household
consumption pattern, as a large proportion of households depend on cultivation
and related activities, But all households do not depend on cultivation and related
activities, Also, crop seasons and seasons for festivals or ceremonies need not be
the same for all households within a region. So, subroundwise results by states
do not show a very clear-cut picture of seasonality. Also, seasonal variation is less
pronounced for the urban sector. These considerations may throw light on some of
the results presented ahove. |
~ The NSS data on household budgets are not above doubt, and Table 5.7 brings
out one aspect of this. This table shows the average values of z — X, where
z = PCE (last month) and X = PCE (per month, using last year data wherever
available), separately for different class-intervals of X, for rural areas ﬂf five selected
states, Note that ¢ — X is really the discrepancy between last month expenditure
on the five items considered here and the corresponding expenditure during the last
year (X Sﬁr) If the data were perf'ect these averages would be close to zero for each
interval of X, One, however, finds a preponderance of positive values for most of
the states. Table 3,1 of Ghose and Bhattacharya {1995) shows that for all-India
rural, the per capita expenditure per 30 days, on the five items taken together, was
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Rs.18.67 for the last month but Rs.14.46 for the last year reference period. ?

Table 5.7 : Average values of the dilference between PCE using
last month data(x) and PCE using last year data(X) wherever
available, by size classes of PCE (X), rural sector, 5 selected states.
class interval

average values of (z — X)

of PCE Andhra Maha- Tamil  Uttar West
(X in Rs))  Pradesh rashtra Nadu Pradesh Bengal
0 B ® @, ® ©
0-30 -1.17 -3.28 0.78 1.08 ~1.73
30-40 0.34 -1.87 0.17 -00.05 ~0.96
40-50 1.33 -2.14 -0.04 -0.586 -1.18
50-60 0.36 -1.67  -0.45 0.03 -0.33
60-70 1,78 -0.,44 0,25 0.96 -0.70
70-85 1.64 -0.40 -0.36 1.68 -1,52
85-100 4.75 1.66 -0.25 1.99 0.30
100-125 741 0.64 0.22 4.70 0.99
125-150 14.23 3.39 2.88 6.70 4.36
150-200 17.36 10.68 6.78 13.26 3.96
200-250 29,80 18.63  26.00 17.67 5.05
250-300 40.91 12.71 - 6.58 19.80 23.84
300~ 54,29 2879 110,17  25.77 21.92

‘While this may partly explain the large proportion of positive discrepancies
x — X in Table 5.7, it cannot explain the increasing trend in the discrepancies as
one congiders higher and higher values of X. Some kind of recall bias, perhaps due
to telescoping, might have affected the data, especially for the relatively affluent

sections (see United Nations, 1982).
Note that in the present case enge! curve estimation even if based on available

Jagt year data cannot give perfect results, because for food and for many groups of
non-food items last year data is simply not available. The PCE (last year) denoted
X is not a very good approximation to permanent consumption expenditure of the
household. Nevertheless, for items like clothing affected by transitory factors, WLS

5For all-India rural and urban, the average item expenditures, for the five items, per capita per 30

days, based on last month data and last year data, are as follows:

reference items
gector period " foodgrains  clothing footwear durables medical care education
rural  last month 36.29 9.00 1.13 2.40 519 0.95
last year 313,30 7.92 0.87 2,14 2.72 0.81
urban last month 31.96 11,56 195 377 6.09 341
 last year 3196 1219 167 365 3,58 3,31
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Chapter 6

Method of Moments

Estimation of an
Errors-in- Variables Model:
Application to Engel Curve

Analysis*

6.1 Introduction

‘The possibility of IV estimation of engel curves with Indian NSS data has already
been explored in the previous chapter. Pal (1980a,b, 1981) introduced some moment
estimators, of the kind first proposed by Geary (1942), for the bivariate EIV problem
(vide Chapter 1, Section 1.4.4), which may be applied to household budget data

collected for the ‘last month’ reference period.
This chapter applies method of moments estimation for a bivariate errors-in-

variables model (IEVM}) in the context of engel curve analysis based on disaggregated

NSS 38th round (Jan.— Dec. 1983) household budget data.
The problem of estimation in a bivariate EVM is further aggravated when the

errors in the regressor and the regressand are correlated, as in the present problem of
engel curve estimation. Moreover, the error in the regressor may be heteroscedastic.

These two complications have been tackled in the present chapter, making realistic

assumptions about the errors, |
In this chapter Pal's (1980b, 1981) approach has been applied to NSS 38th round

disaggregated household budget data, generalizing his estimators to take account of

*The results of this chapter are presented in Ghose, Pal and Bhattacharya (1997).
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the two complications mentioned above, with a view to estimating engel elasticities
overcoming the problem of EIV’s in the ‘last month’ data.

The problem has been tackled in two stages. First, the parameters of a rea-
sonable univariate model, for the size distribution of (per capita) tutﬁl consumer
expenditure, have been estimated. Next, these estimates have been utilized for es-
timating the parameters of the bivariate model. This is done on the assumption
that the regressor is an exogenous variable and is not dependent on the régres&and.

Section 6.2 describes briefly the data used in this chapter. Sections 6.3 and
6.4 outline the methodology adopted for method of moments estimation for the
univariate and bivariate models, respectively. Section 6.5 presents the empirical

results and Section 6.6 concludes the chapter with some observations.

6.2 Material Analyzed

This chapter too is based on NSS 38th round (Jan.- Dec. 1983) ungrouped (house-
hold level) budget data. It utilizes the computer tapes provided to I5I, Calcutta,
by the NS§SO, Govt. of India,

NSS Central Sample data for 13 major states, namely, Andhra Pradesh, Bihar,
Gujarat, Karnataka, Kerala, Madhya Pradesh, Maharashtra, Orissa, Punjab, Ra-
jasthan, Tamil Nadu, Uttar Pradesh and West Bengal, are analyzed here separately
for the rural and urban sectors, together with all-India data. The sample size (num-
ber of sample households) and average PCE for each state-sector combination and

for all-India is given in Table 6.1 below,

Tablg 6.1 : Sample size and average PCE (Rs.}{(per person per 30 days) for
major states and all-India, rural and urban.

rural urban
states sample gize avg. PCE  sample size avg, PCE
(0 @ B ) B
Andhra Pradesh 5481 113.97 20605 147.74
Bihar 7908 03.62 2120 138.13
Gujarat 2489 190,39 1716 160.07
Karnataka 3316 11547 2255 164,34
Kerala 3045 138.00 1312 166.66
Madhya Pradesh 5718 100.78 2440 141,85
Maharashtra 5569 109,94 5108 181.45
Orissa 3082 97.36 - 808 148.38
Punjab - 2143 168,37 1628  180.99
Rajasthan 3337 121.04 - 1599 156,93
Tamil Nadu 4369 10970 . 3658 154.10
Uttar Pradesh - 10534 102.64 4208 13540
West Bengal 5003 104.64 3344 165.64
all-India 76580 110,71 39754 159,03
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The bottom 0.1% of the population and houscholds with per capita total expen-
diture (PCE) > Rs,1000 (which amounts to almost the top 0.1% of the population)
have been excluded from this analysis doubting the reliability of the data in these
ranges,

Only the item group clothing is considered in the present chapter.

6.3 'The Univariate Model and its Estimation

The univariate model starts from the decomposition
Zi=X; 4y, 1=1,2, ... T (6.3.1)

where z; is the observed value of per capita total consumer expenditure (PCE) of
the i-th household, X; is the unobserved true component of z; and u;, the error
component, |

It is assumed that the u 's are mutually independent. It is also assumed that

E(u|X) = 0 (6.3.2)
Viu| X) = X _ (6.3.3)

where a and b are positive constants ; and
Bt [ X)=0, v =123,.. (6.3.4)

One might go further and assume that u | X is symmetrically distributed around
expectation zero. But the assumptions (6.3.2) and (6.3.4) with r = 1 are milder
than the symmetry assumption,

The special cases b = 0 and b = 2 are of particular interest. Obhserve that
b = 0 if X and u are independent, as in standard EIV models. But if further,
u ~ N(0, ::rﬁ) and X is also assumed to be normally distributed, the model is not
identified. In fact, when X is normally distributed the model is not identified even
if u| X ~ N(0,a°X?) (see Ghose, Pal and Bhattacharya, 1997, Appendix A).

Though b was found to be slightly greater than 2, it is assumed that b = 2 for
this analysis, for reasons of convenience. The case b = 2 has already been referred to
by Iriedman (1957}, It can also be shown that if X varies from zero to infinity, as in
lognormal or gamma distributions, and if &, the observed variate, is always positive
then b must be equal to 2 (see Ghose, Pal and Bhattacharya, 1997, Appendix B,
for the proof). Although b # 2 is theoretically. impossible in the circumstances
considered above, in practice one may not find X to be very small or very large, as
assumed in the proof, in the sample data. So one need not always be confined to

~ the case b = 2,
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Fortunately, X is not normal, The distribution of PCE is positively skewed. In
Indian analysis of budget data it is often assumed to be two-parameter lognormal
(LLN}. Only occasionally the three-parameter LN has heen considered in the litera~
ture (see Ahmed and Bhattacharya, 1972; Iyengar and Jain, 1974; Jain, 1977 and
Bhattacharya, 1978b, among others). The three-parameter form has been assumed
here, specifically:

X ~ A\ pyo?),

where A denotes the threshold parameter. The introduction of the threshold pa-
rameter A makes the estimation more difficult.

The assumption » | X ~ N(0,a?X?) implies that = can take negative values,
in principle. To ensure that © = X 4+« > 0 it was assumed that u | X follows
Pearsonian Type II distribution, which is' symmetric and broadly resembles the

normal distribution.

Thus, u | X ~ Py(—X, X, m) with p.d.f

2
X K (1 - %ﬁ)"‘, ~X<u<X and m>~1 (6.3.5)

1
B (m+1,7) = B™\(m +1,m +1)27"""

One may assume m > 0 since errors near zero are more probable than errors away

il

p(u | X)

Il

where I,

from zero.
This distributional assumption has the additional advantage that one can utilize

higher order moments and fractional moments for estimation,
Alternatively, the model defined by (6.3.1), (6.3.2) and (6.3.3) may be written

s

z = X(1+ —;:)
= .X(l + U‘r) (6.3.6)
where v = %

We then assume u' ~ Pff(-].,].,m) VX

Km(l —d*)™, ~1<v' <land m > 1

I

Therefore p(u)
with B(u*+!] X)

I
=
<

|
=
__F—"'
N

iiiii

and B(u'%)

|
ey
31
3
—+
=

which gives V() = s [=F ()] (6

The parameters of the univariate model to be estimated are thus A, p, o? and 92,
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The assumption about A

There are some well-known dilficulties in the estimation of the threshold param-
eter of a three-parameter LN distribution (see Munro and Wixley, 1970: Jain, 1977;
Cohen and Whitten, 1980; Itoh and Sugiyama, 1980). These difficulties increase
further in the presence of EIV's. Hence instead of trying to estimate A from the
model itself, the values of A are chosen on a trial basis, through inspection of the
observed PCE () distribution. Three different values of \ have initially been tried
out in each case. L'or example, for all-India rural and also for all-India urban, the
three trial values of A were chosen to be (Rs.) 10, 15 and 20.

Estimation of u, ¢? and 6

For any value of A, assumed a priors, the remaining three unknowns of the
univariate model, namely, p, ¢* and 0% may be estimated by the ML method.
But the NSS sampling design involves complications like stratification, multi-stage
selection, pps and/or systematic sampling of units and this makes ML estimation
almost impossible. Therefore method of moments has been resorted to. Various
types of moments were tried (see Appendix L)}, some relatively sensitive to large
values of z and others relatively sensitive to small values of 2. Also truncation has
been tried out, from below and from ahove, to eliminate the doubtful observations.
All these experiments finally led to the following three moment equations :

T = \+erta” (6.3.8)
Inz = E(nX)+ Eln(l+u) (6.3.9)
T 1 1
~ = B(Z)E 6.3.10
- B ) By (6.3,10)
1 2m + 1 1 — 207 0 1
re L = = = 6.3.1
where F(1 m u*') - 7 [ where 0 Sy 3] (6.3.11)
12 X 14
and Eln(l —I—u") = E(u’-— ug | 1; ._1‘3__;_...)
= - i b} (6.3.12)
2r |

pe=]

1.3.5.7.0.(20 — 1)0%

(1 20%)(1 + 40%) ... (1 + (2r — 2)6)
(6.3.13)

i

and Loy (u’f)

Solving equations (6.3.8), (6.3.9), (6.3.10) one gets estimates of 8, o* and p. These

estimates are later used in the bivariate model incorporating errors in item expen-

diture (y), as well as in total consumer expenditure (z).
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Estimation of %, that is, V(u)

As already mentioned, due to the difliculties involved in estimating ), trial values
of A were initially used to estimate the univariate model.

Method of moments estimates of engel elasticities were found to be rather sensi-

tive to changes in trial values of A, particularly through its effect on 6° li.e, V(u)).
In fact, sometimes no solution to the univariate model was found, 6% turning out
to be negative, for some particular A values, implying that the model rejects such a
low value of the threshold parameter A,

[Hence the estimate of 9% was obtained as §? = VE’); where ' = L = m}X}

directly from disaggregated sample data, where z is average PCE last month and
X is average PCIS last year.

Now varying A, one got a series of estimates of #%, denoted Qﬁa). Finally, \
was obtained by inverse interpolation such that Oﬁ) = (2 (obtained directly). The

entire bivariate model was then estimated with A = ).

6.4 Estimation of the Bivariate Model

6.4,1 A Simple Linear Bivariate Model

In order to understand the problem in the context of a bivariate set-up where the
regressor and the regressand contain correlated EIV’s, one may first consider the

following simple linear modael :
Yi=o+pX;+e, i=1,2,...,n (6.4.1)

where X;'s and Y;'s are the true but non-observable magnitudes of monthly per
capita total expenditure (z;) (regressor) and item expenditure (y;) (regressand),
respectively; ¢’'s are the disturbances assumed to be independent of other variables

not involving ¢ with

E(e;) =0, V(g) = r::rf, YVi=1,2,...,n (6.4.2)

The observed values z; and y; (based on last month data, say) are

z; = X;+ U (6.4.3)

y=Yi+uv (6.4.4)
where u;'s and v;'s are EIVs with

B(u) = B(w) =0

Viw) =os and V(y;) = ol ¥V i=12...,n (6.4.5)
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and they are also assumed to be non-autocorrelated and also uncorrelated with the
true components X; and ¥;,

In case of engel curve analysis, however, it must be recognized that Cov{u;,v;) %
0, necessarily.

This is only to be expected for items like clothing which are purchased/con-
sumed in particular seasons, say, after harvest or for festivals. Note that the transi-
tory components of item expenditures add up to generate the transitory component
of total expenditure,

[t is easily seen that

Bo% + Cov(u,v)
(0% +0d)

plim éOLS = (6.4.8)

n— D
6.4.2 Estimation of the Bivariate Model Assuming the Working-
Leser Form for the Fngel Function

In this chapter, the three-parameter budget-share form of engel curve (Working-
Leser form) is considered. This form was found to be one of the best-fitting forms
for NS§ 38th round household budget data (Ghose and Bhattacharya, 1995). Other
suitable engel curve forms had Iny as regressand and these are more difficult to
handle in view of zero observations on ¥ for a good proportien of households.

‘T’he Working-Leser form is given by

Y =a+flnX + = (6.4.7)
X D
This was recast as
Y=aX+6XInX +7~ | (6.4.8)

to avoid the mixing up of IEIV's u and v in the regressand.
A linear dependence is assumed between the errors in © and y, i.e.,

v o= 0uy +wy, (6.4.9)
with B(w;) = 0and V(w) =0l Vi (6.4.10)

Thus, for estimation of engel elasticity four unknowns had to be estimated in

this bivariate model, namely, «, G,+ and é.

Estimation of §

Instead of using four bivariate momeont equations to estimate the four unknowns
o, B, v and 6, an estimate of § was first obtained treating the expenditures based

on ‘last year’ reference period as the true values X and Y, or in other words, the
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differences (‘last month' minus ‘last year’ expenditure) as the EIV's u and v. (See
Appendix I in this connection.)

However, the means of u; and v; estimated in this way were not found to be
clogse to zero, presumably due to non-gampling errors. Hence an adjustment was
made, by introducing

u = o — 1 X; (6.4.11)

! =1y — oY, (6.4,12)

where ¢ = 3/X and ¢g = § /Y, such that u; and 9} have zero means, The estimate
of § was then obtained as

§ = 2 (6.4.13)

Fstimation of «, # and ~

The remaining three unknown parameters, namely, o, # and v were estimated
from two out of three bivariate moment equations {6.4.14) to (6.4.16) together with
a fourth equation (6.4.18), shown below :

7E~J2 = ofB(X?) - E*X) +BEX*InX) - B(X)E(XInX)]

+ 60 B(X?) (6.4.14)

Ty T _ X - E(X) 1 | XInX — E(X In X) 1
O -0(5) = B[ B + AR B ()

w! ’ |
+6B(——) (6.4.15)
y Inx — glng = o[ B(X InX) - E(X)E(In X )] +ﬁ[E(X1ﬂ2 X) -
B(ln X)B(X In X)) + 6B In(1 + v)|E(X) (6.4.16)
15.'2 ura u.*rl
where, B(v In(1 + ) = E[u'(v - 5 | T +o00)]
= fiar (W) (6.4.17)
2r -1

g = aB(X)+BE(XInX) +7 (6.4.18)

Depending on the choice of two equations [rom (6.4.14) to (6.4.16) three sets of
estimates for o, # and « are obtained and, corresponding to these, three estimates
of engel clasticities were obtained.

The engel elasticity at average value of PCI (%) is given by,

gy PE—q 6.4,19
=1t BT - (6419)
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6.5 Results

Tables 6.2R and 6.2U present the statewise and all-India results for rural and urban
Irldia, respectively. Cols.(2) and (3) of each table present the estimates of Viu')
(8%) and of A, the threshold parameter ().

The estimates of engel elasticity of clothing at average PCE (2) are presented in
cols.(4) through (9). Cols.(4), (5) and (6) present the elasticities obtained from the
three different moment estimators described in the previous section. The elasticities
based on equations (6.4.14) and (6.4.15) is referred to as 1, those based on (6.4.14)
and (6.4.16) as 52, and those bagsed on (6.4.15) and (6.4.16) as E3. Cols.(7) through
(9) present, for facility of comparison, estimates of the same elasticities obtained
in previous chapters. Cols.(7) and (8) present the usual WLS estimates based on
‘last month' data and ‘last year' data, respectively (vide Chapter 4). One set of
IV estimates, obtained in Chapter §, is 1}resenteci in col.(9). The instrument used

is ¢4-0, per caplta consumption expenditure on relatively non-seasonal and stable
items, i.c, total per capita expenditure excluding five item groups lor which annual
data were collected.

The estimates Ii1, 82 and [E3 were obtained after excluding the bottom 0.1%
and also roughly the top 0.1% of the population based on the PCE distribution.
However, for urban Punjab, Rajasthan and Gujarat, sensible results were obtained
only alter the rejection of a higher percentage of the population {rom the bottom
— 0.5% for Punjab and Rajasthan and 1% in case of Gujarat. Graphical tests for
lognormality suggested these higher rates of rejection,

For urban Andhra Pradesh and Gujarat, 92 turned out to be unrealistically high.
So the frequency distribution of «' was examined and observations with v’ 2 1 and
u' < —0.4 were rejected, For rural Gujarat, no reasonable results were obtained
even after such double truncation on the distribution of u'

For both the sectors, the three estimates IF1, B2 and E3 are roughly equal for
all tho states, the estimate E2 tending to be slightly higher than 1 or E3. For
rural Rajasthan, only B2 seems to be acceptable. For urban Maharashtra, Iv1 is
unrealistically high. So, on the whole, IE2 seems to be the most dependable among

the three moment estimators,
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Table 6.21% : Estimates of engel clasticities of clothing for different
states and all-India, rural sector

estimates from method of moments other estimates

_ WLS IV
states 0 3 K1 B2 53 month year c+4o
(1) 2) (O (@) (5) (6) (7) (8 (9
Andhra Pradesh  0.048 29.86 1.28 1.36 1.29 208 1,22 145
Bihar 0.021 24.00 182 161 1.71 209 093 1.65
Gujarat 0.057 - - : 235 1.25 1.7
Karnataka 0.040 22,80 1.00 1.09 1.01 206 1.09 1,26
Kerala 0.032 36.00 149 168 1.52 1.98 1.28 1,73
Madhya Pracdesh 0.029 2771 151 155 1,52 1.98 0.0 1.75
Maharashtra 0.043 3955 1.39 151 136 191 0.80 1.21
Orissa 0.024 1000 146 1.36 .1.42 1.86 0,94 1.13
Punjab 0.055 42,756 0.91 1.01 0.9 2.03 1.01 1.16
Rajasthan 0,076 38.00 058 086 0.42 1.76 0.84 1.26
Tamil Nadu 0.038 1889 1.12 113 112 1.86 1,24 2,17
Uttar Pradesh 0.034 31,28 092 093 0.92 1.94 0.94 1.33
Woest Bengal 0.018 270 1,73 165 148 1.96 1,13 1,38
all-Incia 0037 277 119 121 1.15 200 1.01 1.43

Table 6,2U : Estimates of engel elasticities of clothing for different
states and all-India, urban sector

estimates from method of moments other estimates

WLS IV
states 0 3 k1 152 13 month year -c+o
(1) (2) (3 (@) (5) (6) (7) (8 (9
Andhra Pradesh 0.017 1647 104 1.01 1.03 1.93 1,34 0.89
Bihar 0.049 47,00 1.30 148 127 1.96 1.09 1.6
Gujarat 0,024 4635 1,13 1,21 113 2.33  1.13 1.66
Karnataka 0.039 24,50 1.27 138 135 1.98  1.12 245
Kerala 0,048 38242 123 136 127 205 127 164
Machya Pradesh 0.030 47.00 083 1.07 071 - 1.94 - 1.03 1.0
Maharashtra 0,036 24.00 180 104 1.06 1,70 0,89 1,11
Orissa 0,020 3100 136 139 137 1,99 1.09 1.36
Punjab 0.045 2071 153 156 1.58 1.88 095 1.24
Rajasthan 0.044 41,00 093 105 001 1.74 096 1,13
Tamil Nadu 0.038 20.00 1.08 120 1.1l 1.8 1.20 0.79
Uttar Pradesh 0,030 39,00 123 135 1.23 1,01 1.08 1,32
West Bengal ~ 0.022 27.00 126 114 1.21 1.87 1.06 1.19
all-India 0.041 3051 100 111 1.02 191 106 136
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6.6 Conclusions®

In the pregent chapter, method of moments estimation of engel elasticities, for
clothing, is tried out utilizing last month data, Here an additional complication
that the conditional variance V (Y | X) is proportional to X? is also considered.
The task is found to be fairly difficult and various realistic assumptions are made to
overcome the hurdles. Thus, the distribution of the true value of z is taken as three-
parameter lognormal; the distribution of the relative error in z is assumed to be
Pearsonian type Il in form; and the engel relation is assumed to be of the Working-
Leser form. Iven then, the moment equations did not yield sensible solutions in
some cases; and truncation of observations with z-values too low or too high had
to be resorted to,

Also, last year data on the five items had to be used at two stages and the way
this was done implied that the true values X and Y of the bivariate EVM were not
the unknown permanent components of thé two variables but the same as the last
year values, Naturally, the estimates obtained in this chapter (i1, K2 and E3 of
Tables 6.2R and 6.2U) are rather close to the WLS estimates derived from last year
data in Chapter 4 (Ghose and Bhattacharya, 1995). It would have been excellent if
the model could be estimated solely from last month data treating the true X and ¥
as the unknown permanent components and not using any restrictive assumptions.

Tables 6.2 and 6.2U of this paper bring together the more important estimates
of engel elasticities for clothing obtained in diflerent ways.

WLS estimates based on ‘last year® data range from 0.8 to 1.3, broadly speaking,
for the different states and sectors. The WLS estimates based on ‘last month’ data
are markedly different, ranging from 1.7 to 2.3. The ‘last year' estimates seem to be
nearer truth, and the ‘last month’ estimates are seriously biased, presumably due
to0 the correlation between the transitory components of clothing expenditure and
total expenditure.

The IV estimates tend to lie between the ‘last month‘ and ‘last year’ estimates,
and seem to be nearer the latter estimates than the former, for a majority of the
cases. However, the IV estimates look doubtful, on the whole; they vary 00 much
across the states compared to the ‘lagt year' estimates. Probably the instrument
used is itsell affected by seasonality and only partially accomplishes the task for
which it is used. The true elasticities may be nearer the ‘last year' estimates, The
estimate 2 may be safer than the IV estimates, as they vary less across the states;

also they tend to be nearer the ‘last year' estimates.
One thus has three ostimates of the true engel elasticity — 2, WLS (last year)

'This section really offers concluding remarks on the main findings of this dissertation reported

in Chapters 4 to 6.
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and 1V, and it is difficult to choose any one as the best. All that one can do is to
congider all three and indicate an interval in which the true elasticity lies.

The conventional WLS estimates based on last month data are markedly differ-
ent from estimates obtained by other approaches, However, these other approaches
only indicate a range of plausible values of the engel elasticities and one cannot
choose any one of them as the best. Lividently, there is need of considerable amount

of research in this area of econometrics.
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Appendix A

Comparative Goodness of Fit

of Different Engel Curve Forms

In this Appendix the values of the goodness of fit measures used, in Chapter 4, for

choosing the best fitting engel curve form, are presented for the NSS 38th round,
all-India data. These goodness of fit critevia — R*, R?, R? = +%(y,9), W and

DW statistics — have been described in detail in Chapter 3, Section 3.3 (see also
Chapter 4, Section 4.3),

The estimates are presented for the six items studied in Chapter 4, namely, food-
grains, clothing, footwear, durable goods, medical care and education, separately
for the rural and the urban sectors. Tables A.1R and A.1U present the estimates
based on the last month (last 30 days) data and Tables A.2R and A.2U are based
on the last year (last 365 days) data.
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Table A.1R. : Comparative goodness of fit of different

engel curve forms for six items, based on

last 30 days data, rural India.

curve goodness of fit criteria
type P R R W DW  DW(ad)
H_ @B ® ©®
foodgrains
LI 0.985 0983 0.975 0.971 0.80 1.00
LLI  0.995 0994 0.992 0.992 1.7 1.10
SL 0,985 0984 0,985 0.985 0.73 0.66
BS 0.978 0974 0.762 0.749 1.04 0.78
clothing |
DL, 0989 0988 0922 048 1.10 0.67
LLI 0,991 0989 0.942 0.753 1.10 0.77
Sl 0.679 0.649 0.679 0.679 0.36 0.45
BS 0,975 0970 0.985 0.981 1.79 1.18
footwear
DI 0.984 0.983 0904 0.345 1.06 1.00
LLI 0,988 0.885 0936 0.746 1.17 1.07
SL 0.727 0,702 0,727 0.727 0.33 0.38
BS 0961 0953 0979 0.966 1.88 1.35
durable goods
DL 0.993 0993 0,999 0.995 0.83 2.30
LLI 0,996 0.995 0.999 0,978 1.20 2.46
S 0,387 0.331 0.387 0.387 0.95 0.67
BS 0.824 0,789 0.956 0.900 1,20 0.71
medical care
DL 0.990 0980 0947 0.757 0.58 1.05
LLIL 0994 0992 0972 0.926 0.87 1.22
S 1, 0.772 0,751 0772 0.772 0.48 0.47
BS  0.961 0953 0986 0.977 0.8 1.11
education
DI, 0979 0977 0940 0564 1.02 1.1
LILI 0,983 0980 0969 0881 1.20 1.79
SL 0733 0709 0.733 0.733 0.48 0.57
BS 0,960 0952 0.991 0984 1.18 1.86
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Table A.1U : Comparative goodness of fit of different

engel curve forms for six items, based on

last 80 days data, urban India.

curve goodness of fit, criteria
type It R? R W DW  DW(adj)
H_ @ @ 6 ® 0
foodgrains
LI  0.988 0,987 0.994 0.993 1.42 1.42
LLI 0988 0988 0.993 0992 1.52 1.15
SL  0.916 0.909 0.916 0.9168 0.14 0.50
BS 0.979 0.975 0.660 0585 0.64 0.92
clothing

DL 0,984 0982 0.990 0900 2.29 .05

LLI 0.986 0984 0,994 0983 2.186 1.33
SL,  0.745 0722 0745 0.746 0.33 0.82
BS 0.996 0.994 1.000 0999 1.01 2,00

footwear |

DI, 0.965 0962 0.987 0946 1.00 1.21

LLI 0.965 0.958 0.985 0.926 1.14 1.15
SL  0.794 0775 0794 0.794 0.26 0,77
BS 0.978 0974 0.998 0996 1.55 1.80

dlurable goods
DL 0.938 0932 0996 0930 148 1,44
LLI 0.973 0967 0.999 0977 245 1.76
SL 0.571 0.832 0.571 0571 0.51 0.95
BS 0.907 0.888 0979 0964 0.89 1.11
medical care
DL 0.995 0995 0.999 0.996 0.87 1.96
LLI 0995 0994 0.999 099 0.88 1.95
SL 0.827 0.811 0.827 0827 0.32 0.89
BS 0.965 0,958 0499 0999 1.04 2.53
ecducation

DL 0,972 0969 0873 0912 1.16 0.76
LLI  0.972 09867 0870 0888 1.25 0,76
SI, 0.839 0.824 0.839 0.839 0.25 0.74
BS 0,028 0914 0989 0980 1.15 0.86
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Table A.2R : Comparative goodness of fit of different

engel curve forms for six items, based on

last 365 days data, rural India.

curve goodness of fit criteria
type R’ R* R W DW DW(adj)
H_® _® @ _ 6_® O
foodgrains
LI 0972 0969 0.947 0940 0.58 0.61
LLI 0994 0993 0.987 0987 1.50 1.13
SL 0986 0.985 0.986 0,986 1.51 1.10
BS 0979 0975 0.860 0.859 0.88 (.98
clothing
DL 0,997 0997 0.885 0995 1.03 0,95
LLI 0998 0.997 0.892 0990 1.32 1.18
SI.  0.863 0.840 0.863 0.853 0.32 0.48
BS 0.409 0.291 0.992 0,990 1.33 1.18
footwear
DL, 0.986 0.985 0.905 0.764 047 0.80
LILI 0,991 0989 0948 0.914 0.68 1.00
SL 0887 0877 0887 0.887 0.26 0.56
BS 0.874 0.849 0.954 0931 0.66 0,97
durable goods
DL 0994 0994 0950 0.892 09t  0.85
LLI 0.995 0994 0938  0.811 1.04 0.94
SL 0.634 0.600 0.634 0.634 0.37 0.47
BS 0968 0961 0990 0.9%0 1.18 0.89
- medical care
DI, 0,993 0.992 0950 09290 1.63 1.52
S LI 0993 0991 0955 0939 1.62 1.51
SI, 0.852 0,839 0852 0852 0.22 0.49
BS 0.853 0,823 0960 0949 1.57 1.40
B education
DL, 0.980 0,978 0858 06837 0.79 0.65
LLI 0,082 0978 0.897 0758 0,83 0.69
S,  0.849 0,836 0.849 0849 0.22 0.44
BS 0,906 0.887 0939 0904 1.01 0.77
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Table A.2U : Comparative goodness of fit of different
engel curve forms for six items, based on
lasl 365 days data, urban India,

——
g

curve goodness of fit criteria
pe RPOR R W DW  DW(ad))
@ @ @ ® M
foodgrains
LI 0984 0983 0.994 0094 1.47  2.15
LLI 0985 0982 0.992 0992 1.57 1.74
SL  0.925 0918 0.925 0925 0.14 0.57
BS 0.981 0978 0777 0.748 0.43 1.08
i clothing N )
DI, 0994 0994 099 0993 0.34 0.86
LLI 0995 0993 0993 098 0.38 0.87
~ SL 0905 0897 0.905 :0.905 0.2 0,64
BS 0449 0.33% 0.994 0990 0.40  0.88
[ootwear —_ )
DL, 0971 0868 0571 0944 038 095
LLI 0871 0965 0968 0.935 0.39 0.94
SL 0914 0906 0914 0914 0.19 0.53
BS 0.623 0548 0874 0956 0.43 1.01
] ~ durable éﬂﬂds
DL 0975 0973 0996 0995 046  0.88
LLI 0986 0.983 0987 0933 1.5 0.96
8I, 0.727 0702 0.727 0727 029  0.80
BS 0,985 0982 0999 0.999 1.03 1.14
" medical care i |
DL 0.995 0995 0998 0998 1.07  1.57
LLI 0,996 0995 00998 0.997 1.85 1.5
SL 0.879 0,868 0.87% 0.879 0.25 0.83
'BS 0583 0.500 0.998 0.997 1.95 1.53
 education | |
DL 0974 0.972 0568 0.902 044  0.66
LLI 0974 0969 0.972 0.922 041  0.66
SL  0.875 0.863 0.875 0.875 0.21 0.75
'BS 0905 0.886 0.987 0.978 0.38 0.72

135



Appendix B

Kilect of the Reference Period
on the Size Distribution of
Population by PCE

In this appendix we report on the shift in the size distribution of population by
PCE: congequent upon a switch over from conventional to aedjusted PCE mainly
based on a re-tabulation done for NSS 38th round (Jan.-Dec.1983) data.

The main results can be seen from Tables 4.1R and 4.1U of Chapter 4, Section
4.4. The size distributions of PCE are shown in cols.(1),(2) and (10) of each table,
[t can be seen that for both rural and urban India, the distribution is more dispersed
for conventional PCL than for adjusted PCE. Thus, for rural India, the percentage
of population with PCE < Rs 60 was 16.9 for conventional PCIE but 14.55 for
adjusted PCE; at the other end, 8.0 per cent of the population reported conventional
PCE > Rs 200 as against 6,02 per cent for adjusted PCE. These differences cannot
be explained by the differences in the average of PCE,

Computations for constructing the Lorenz curve and estimating the Lorenz ra-
tio and other measures of inequality of the size distribution of PCE were carried
out separately for rural and urban India, and by half-samples, using information
presented in cols.(2),(9),(10) and (17) of Tables 4.1R and 4.2U, The Lorenz curve
was taken as the broken chain of straight lines joining points obtained from such
data; thus, the convexity of the curve is ignored. The Lorenz curves based on con-
ventional and adjusted PCE are shown in Figure 1, separately for rural and urban
India.

Table B.1 presents the Lorenz ratios of the two sets of size distributions. 1t also

presents shares of some fractile groups using both conventional and adjusted PCIS,

for rural and urban India.
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Table B.1 : Selected measures of inequality of the size distribution of population by conventional
and adjusted PCE, based on NSS 38th round household budget data, all-India, rural and urban.

conventional PCE adjusted PCE

BET

half  Lorenz shares of different fractile groups Lorenz shares of different fractile groups

sector sample rtatio bottom 25% bottom 50% top 10%  ratio  bottom 25% bottom 50% top 10%
(1) (2) (3) (4) (5) (6) (7) (8) (9 (10)
rural 1 0.302 11.8 30.0 25.2 0.266 12.8 32.1 22.2
2 0.298 11.8 30.1 24.6 0.263 12.9 32.1 21.9
comb. 0.300 11.9 30.0 24.9 0.265 12.9 32.2 22.0
urban 1 0.334 10.8 27.5 27.6 0.307 115 29.2 25 4
2 0.328 11.0 27.8 27.0 0.306 11.6 29.1 25.0
comb.  0.321 10.9 27.6 27.3 0.306 11.6 29.2 25.1




It appears that the Lorenz ratio fell from 0.300 to 0.265 for the rural sector
when adjusted PCE was used in place of conventional PCE. This is a considerable
decline and half-samplewise results show that this decline is statistically significant.
The corresponding decline is smaller, from 0.321 to 0.306, for urban India, but even
here the differences seem to be statistically significant.

The shares of different fractile groups broadly corroborate the above., Figure 1
shows that the Lorenz curve for adjusted PCE is interior to that for conventional
PCE, for both the sectors. The shift was significant for both the sectors and some-
what larger for the rural sector than for the urban,

It may be of interest to quote here similar results from NSS Report No.384 (vide
NSSO, Govt. of India,1993) which examined the shifts in the size distribution of
PCE based on NSS 43rd round (Jul.1987-Jun. 1988) data when last year data for
clothing, footwear and durable goods were utilized in the same manner as done in
the present study for NS5 38th round data.

The Lorenz ratios of PCIE based on NSS 43rd round data are as follows (half-

samplewise figures are not available):

all-India rural _all-India urban
conventional PCE 0.297 - 0.347
adjusted PCE 0.273 0.327

Note that in the present study the adjustment was done for two more items —

education and medical care. The effect of adjustment is larger here than for NSS
43rd round data (vide NSS Report No.384).
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Appendix C

Statewise Engel Elasticities
from NSS 38th Round
Household Budget Data

In this Appendix we present the statewise elasticities of the selected items which
have been studied in Chapter 4.

The estimates of elasticities are presented for the 13 selected states, namely,
Andhra Pradesh, Bihar, Gujarat, Karnataka, Kerala, Madhya Pradesh, Maharash-
tra, Orissa, Punjab, Rajasthan, Tamil Nadu, Uttar Pradesh and West Bengal. The
estimates of these statewise elasticities have been summarized and presented in
Table 4.4 of Chapter 4, Section 4.4.

The statewise elasticities are presented here in Tables C.1R. through C.6U, sepa-
rately for the gix items studied and separately for the rural and urban sectors. The
elasticities based on both last month (last 30 days) data and on last year (last 365
days) data are given. Also, the elasticity at average of PCE (i.e., z) as well as the

average elasticity of the entire engel curve (i.e., 7j) are presented in these tables.
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Table C.1R :

for selected states and all-India, rural, NSS 38th round,

Ustimates of engel elasticities for foodgrains, separately for
the two reference periods, for the two best fitting engel curve types,

_ reference period : last 80 days ~ reference period : last 365 days

state curve type 7, 7 curve type  7s 7

(1) (2) (3) (4) (6) (6) (7)
Andhra Pradesh LLI 0.40 0.43 LLI D.41 0.44
SL 0.41 0.43 LLI 041 0.44
Bihar LLI 0.60 0.63 LLI 0.71 0.72
SL 0.59 0.63 BS 0.73 0.72
Clujarat SL 0.46 0.48 LLI 0.54 0.55
BS 0.50 0.50 BS 0.5 0.65
Karnataka LLI 0.60 0.62 LII 0.73 0.73
SL 0.58 0.58 BS 0.74 0.74
Kerala LLI 0.50 0.53 LLI 0.57 0.59
SL 0.49 0.49 BS 0.58 0.58
Madhya Pradesh L] 0.37 0.44 LLI 0.49 0.53
LLI 0.37 0.44 SL 0.50 0.53
Maharashtra LLI 0.46 0.50 LLI 0.58 0,60
SL 0.46 0.49 SL 0.58 0.61
Orissa LI 0.50 0.55 LI 0.54 0.58
LLI 0.53 0.57 BS 0.64 0.64
Punjab LLI 0.50 0.62 LLI 0.61 0.62
BS 0.49 0.49 ST, 0.59 0.63
Rajasthan LLI 0.28 0.24 LLI (.38 0.40
SL 0.29 0.31 SL 0.39 0.41

Tamil Nadu LLLI 0.52 0.57 LI 0.61 0.63
SL 0.51 0.57 SL 0.55 0.61

Uttar Pradesh LLI 0.39 0.43 LLI 0.50 0.52
Sk 0.568 0.61 LLI 0.64 0.66

West Bengal LLI 0.58 0.61 LLI 0.64 0.66
SL 0.56 (.61 BS 0.65 0.65
all-India LLI  0.40 0.45 LL] 049 0.52
| SL 0.41 0.44 SL 0.49 0.52
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Table C.1U : Estimates of engel elasticities for fuﬂdgmin.s,'separately for
the two reference periods, for the two best fitting engel curve types,
for selected states and all-India, urban, NSS 38th round,

reference period : last 80 days reference period ; last 365 days

state curve type s 7 curve type s ij

() @ G ___® O
Andhra Pradesh LI 0.28 0.34 - LI 0.36 0.42
LLI 0.28 0.35 SL 0.36 0.38

Bihar L1 0.28 0,34 L1 0.33 0.38
LLI 0.25 0.33 LLI 0.30 0.37

Giujarat LLI 0.31 0.31 LLI 0.34 0,35
SL 0.28 0.30 SL 0.29 (.30

Karnataka LI 0.28 0.35 LLI 0.38 0,41
LII 0.33 0.38 SL 0.38 0.41

Kerala LLI 0.34 0.41 LI 0.33 0,40
BS 0.37 0.37 BS 0.42 0.42

Madhya Pradesh LII 0.26 0,31 L1 0.29 0.34
BS 0.30 0.30 BS 0.33 0.33

Maharashtra LI 0.22 0,29 L] 0.25 0,31
I.L] 0.23 0.29 LLI (.26 0.31

Orissa LI 0.21 0,26 L1 0,24 0.28
LLI 0.14 0.23 L1I 0,186 0.25

Punjab SL 0.36 0.39 LI 0.48 0.47
BS 0.38 (.39 BS 0.49 0,59

Rajasthan LLI 0.24 .30 LLI 0.31 (.33
SL 0.27 0.39 SL 0.31 0,32

Tamil Nadu LI 0.29 0.36 LI 0.32 0.39
LLI 0.29 0.36 LLI 0.32 0.39

Uttar Pradesh LI 0.21 0.26 I.1 0.24 0.28
LLI 0.21 0.26 LLI 0.24 0.29

West Bengal L] 0.21 0.27 LI 0.23 0.290
LLI 0.15 0.25 LI 0.18 0,26

all-India LI 0.22 0.28 LI 0.24 0.29
LL1 0.22 0.28 LLI 0.25 0.30
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Table C.2R. ; Estimates of engel elasticities for clothing, separately for
the two reference periods, for the two best fitting engel curve types,
for selected states and all-India, rural, NSS 38th round.

reference period : last 30 days reference period : last 865 days

—

state "~ curve type 0z 7 curve type 1z 7

(1) (2) (3) (1) (5) (6) (7)
Andhra Pradesh BS 2.08 1,95 DL 1.20 1.20
- - - BS 1.22 1.22
Bihar LLI 2.31 2.34 LI 0.93 0.93
BS 2.09 2.09 BS 0.91 0.91
Gujarat LLI 2,68 2.62 LLI 1.25 1.26
BS 2.35 2.37 BS 1.25 1.25
Karnataka. BS 2,06 2,05 LLI 1.10 1.09
- - - BS 1.09 1.05
Kerals, LLI 2.28 2.13 DL 1.30 1.30
BS 1.98 1.98 BS 1.28 1.28
Madhya Pradesh LLI 2.23 2.14 DL 0.90 0.90
BS 1.98 1.98 LLI 0,90 0.90
Maharashtra LLI 2.18 1.08 LLI 0.88 0.88
B3 1.91 1.90 BS 0.89 0.89
Orissa, B} F 1.84 1.84 LLI 0.95 0.94
BS 1.86 1.86 BS 0.94 0,94
Punjab LLI 2.45 2.36 LLI 1,01 1.01
BS 2.03 2.03 BS 1.01 1.01
Rajasthan BS 1.76 1.74 LLI 0,83 0.83
- - - BS 0.84 0.84
Tamil Nadu BS 1.86 1.85 LLI 1.25 1.25
. - - BS 1.24 1.24
Uttar Pradesh LLI 2.17 1.94 DL 0.94 0.94
BS 1.94 1.93 LLI 0.94 0.94
West Bengal LLI 2,11 2.04 LLI 1.12 1.13
BS 1.96 1.97 BS 1.13 1.13
all-India LILI 2.17 2.11 DL 1.02 1.02
BS 1.94 1.94 LLI 1.04 1.04
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Table C.2U : Estimates of engel elasticities for clothing, separately for
the two reference periods, for the two best fitting engel curve bty pes,
for selected states and all-India, urban, NSS 38th round.

reference period : last 30 days reference period : last 365 days

state curve type 1z 7] curve type 7z f

(1) @ & ©®
Andhra Pradesh DL 2.33 2,33 DL 1.26 1.26
BS 1.93 1.93 BS 1.34 1.34
Bihar LLI 2.34 1.88 DL 1.08 1.08
BS 1.96 1.96 LLI 1.09 1.10
Gujarat DL 2.37 2.37 D1 1,12 1.12
LLI 2,33 2,31 LLI 1.13 1.13
Karnataka LLI 2.30 2.16 DL 1,16 1.16
BS 1.98 1.9 LLI 1.12 1,12
Kerala, DL 2.06 2.06 LLI 1.29 1.28
LILI 2.056 2.04 BS 1.27 1.27

Madhya Pradesh LLI 2.31 1.93 LLI 1.03 1.02
BS 1.94 1.94 BS 1.03 1.03
Maharashtra LLI 1.80 1.71 DL 0.90 0.90
BS 1.70 1.70 LL]I 0.89 0.89
Orissa LLI 2.37 2.09 DL 1.08 1,08
BS 1.99 1.99 LLI 1.04 1.09
Punjab DL 2.30 2.30 DL 0.96 .96
BS 1.88 1.88 LLI 0.95 .95
Rajasthan LLI 2.05 1.94 LLI 0.95 0.95
BS 1.74 1.72 BS 0.96 0.97
Tamil Nadu LLI 2.3b 1.99 DL 1,20 1.20
BS 1.98 1.99 BS 1.20 1.20
Uttar Pradesh LLI 231 2.01 DL 1,08 1,08
BS 1.91 1.91 LLI 1.08 1.08
West Bengal LLI 2.11 2.01 DL 1.05 1.05
BS 1.87 1.87 LLI 1.06 1.06
all-India, LLI 2.13 2.07 DL 1,07 1,07
BS 1.85 1.86 LLI 1.08 1.08
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Table C.3R : Estimates of engel elasticities for footwear, separately for

the two reference periods, for the two best, fitting engel curve types,

for selected states and all-India, rural, NSS 38th round.

state

reference period : last 30 days * reference period : last 265 days

curve type

N5 7 curve type 7 i}
(1) (2) (3) (4) (5) {6) (7)
Andhra Pradesh LLI 2.27 1.93 LLI1 1.49 1.48
BS 1.89 1.88 BS 1.40 1.40

Bihar BS 2.33 2.32 DL 1.91 1.91
- - - LLI 1.89 1.87

Gujaraf DI, 2.00 2.00 LLI 1.24 1,20
BS 1.75 1.76 Sl 1,10 1,22

Karnataka, DL 1.95 1.95 LLI 1.56 1.49
BS 1.93 1.94 BS 1.45 1.45

Kerala LLI 2,02 1.84 LLI 1.48 1.42
BS 1.70 1.69 BS 1.52 1.51

Madhya Pradesh LLI .86 1.82 LLI 1.25 1.23
BS 1.76 1.76 SL 1.16 1.32

Maharashtra LLI 179 1.72 DL 1.8 1.28
BS 1.06 1.66 LI] 1.24 1.21

Orissa, DL 2,90 2,90 LLI 2.35 2.36
BS 275 278 BS 2.02 2.02

Punjab DL 1.53 1.53 DL 0.74 0.74
BS 1.561 1.50 LLT - 0.79 0.78

Hajasthan LLI 1.50 1.32 DL 0.85 D.85
BS 1,32 1.31 LLI 0.79 0.81

Tamil Nadu LLI 1.99 1.3 LLI 1.71 1.54
BS 1,83 1.83 BS 1.61 1.49

Uttar Pradesh LLI 2.02 1.92 DL 1.19 1.19
BS 1.85 1:85 LLI 1.17 117

West Bengal BS 2.30 2.31 LLI 1.89 1.80
- - . BS 1.68 1.67

all-India LLI 2.07 1.98 LLI 1.41 1,38
BS 1.91 1.90 BS 1.35 1.35
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Table C.3U : Estimates of engel elasticities for footwear, separately for
the two reference periods, for the two best fitting engel curve types,
for selected states and all-India, urban, NSS 38th round,

reference period : lasi 80 days reference period : last 365 days |

state curve type mx 7 curve type 7z ]

(1) (2) (3) (4) (5) {6) (7)
Andhra Pradesh LLI 2.12 1.83 DL }.54 1.54
BS 1.84 1.83 BS k.61 1.60
Bihar LLI1 2,46 1.74 LLI 1.76 1.72
BS 2.02 2.02 BS 1.68 1.67
Gujarat LLI 1.69 1.76 DL 1.07 1.07
BS 1.69 1.70 LLI 1.21 1.21
Karnataka DL 1.80 1.80 LLI 1.46 1.43
B3 1.85 1.84 BS 1.44 1.44
Kerala LLI 1.86 1.43 LLI 1.29 117
| BS 1.60 1.60 BS 1.33 1.33
Madhys Pradesh LA 1.69 1.59 LI 1.29 1.25
BS 1.67 1.57 SL 1.15 1.33
Maharashtra LLI 1.90 1.80 LLI 1.26 1.24
BS 1.76 1.76 BS 1.20 1.20
Orissa BS 2,12 2,10 LLI 1.74 1.67
- - - BS 1.63 1.63
Punjab DL 1,79 1.79 DL 0.93 0.93
BS 1.57 1.57 LL1 0.90 0.90
Rajasthan LLI 1.59 1.48 LLI 1.02 1.02
BS 1,46 1.45 BS 1.05 1.05
Tamil Nadu LLI 2.12 2.02 DL 1.65 1.65
BS 1.66 1.66 LLI 2,21 2.12
Uttar Pradesh LLI 1.89 1.79 DL 1.24 1.24
BS 1.73 1.72 LLI 1,22 1.20
West Bengal L1 1.88 1.49 LLI 1.31 129
BS 1,70 1,69 BS 1.24 1.24
"~ all-India DL 1,85 1,85 DL 1.28 1.28
BS 1.71 1.71 BS 1.24 1.24
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Table C.4R : Estimates of engel elasticities for durable goods, separately for
the two reference periods, for the two best fitting engel curve types,
for selected states and all-India, rural, NSS 38th round.

referenice period : last 30 days reference period : last 365 days

state curve type 1z 7 curve type  7; il

(1) (2) (3) (4) (5) (6) (7)

Andhra Pradesh DL 3.20 3.20 DL 2.62 2.62

BS 2.57 2,64 BS 2.23 2.23

Bihar L 2.92 2.92 DL 1.91 1.91

LLI 2.88 2.74 BS 2.00 2.01

Gujarat DL 3.31 3.31 B3 2.37 2.37
LLI 3.34 3.97 - -

Karnataka LLI 3.30 3.17 LI 2.29 2,26

BS 2,46 2.52 BS 2.08 2.08

Kerala DL 3.10 3.10 LLI 1.75 1.87

LLI 3.23 3.69 BS 1.75 . 1.75

Madhya Pradesh LIL1 3.26 2.62 LLI 2,09 1.96

BS 2.36 2.38 BS 1.97 1.96

Maharashtra DL 3.08 3.06 DL 2.58 2.58

LLI 3.16 3.43 BS 247 2.47

Orissa DL 2.65 2.65 LLi 1,88 1.82

LLI 2.81 3.16 BS 1.75 1.74

Punjab DL 2,68 2.68 DL 2,02 2.02

LLI 2,79 2.94 BS 2.00 2.01

Rajasthan DL 2.87 2.87 LLI 2.28 2.18

LLI 2.84 2,77 BS 2,08 2.08

Tamil Nadu DL 2,79 2.79 LLI 1.79 1.78

LLI 2,78 2,74 BS 1.71 1.70

Uttar Pradesh DI, 2.40 2,40 DL 2.04 2,04

LLI 241 2.45 BS 2.02 2.01

West Bengal DL 2.70 2.70 L1l 2.05 2.03

LLI 2.86 3.12 BS 1.93 1,93

all-India DL 2,75 2,75 DL 2,11 2.11

LLI 280 294 BS 2.3 2.03
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Table C4U : Estimates of engel elasticities for durable goods, separately for
the two reference periods, for the two best fitting engel curve types,
for selected states and all-India, urban, NSS 38th round.

reference period : last 30 days reference period ; last 365 da-y.;

state curve type 1z 7] curve type 7 7
(1) 2 3 (4 (5 (6) (mn
Andhra Pradesh DL 3.45 3.45 DL 2.36 2.36
BS 2,42 2.51 BS 2.22 2,23
Bihar LLI 3.40 3.85 DL 2,29 2,29
BS 2,84 2.97 BS 2,21 2,22
Gujarat DL 2,71 2,71 LLI 2.23 2.31
LLI 2.84 3.11 BS 2,11 2.13
Karnataka DL 2,92 2.92 LLI 2,25 2.22
LLI 2.76 2,54 BS 1.99 1,99
Kerala DL 3.07 3.07 LLI 1.76 1.89
LLI 3.05 3,02 BS 1.65 1.66
Madhya Pradesh DL 2,86 2.86 DL 2.26 2.26
LLI 2,86 2,83 L1l 2.26 2,27
Maharashtra DL 2.73 2.713 LLI 2,04 1.92
LLI 2.88 3.10 BS 1.79 1.79
Orissa, DL 1.83 1.83 LLI 1.81 1,80
BS 1,75 1.75 BS 1.81 1.81
Punjab LLI 3.01 3,32 DL 1.95 1.95
BS 2.36 2.43 LL] 2.00 2,03
Rajasthan DL 2.37 2.37 LLI 1,98 1.97
BS 2.05 2.09 BS 1,76 1.75
Tamil Nadu DL 2.34 2.34 DL 2.01 2.01
LLI 2.33 2.32 BS 1,91 1.91
Uttar Pradesh DL 2,91 2.91 DL 2.22 2,22
LL] 2,92 2.96 BS 2.08 2,07
Weat Bengal LLI 2.75 2.36 LLI 2.44 2.29
BS 2.15 2,16 BS 2,13 2.14
all-India DL 2.57 2.57 DL 2.08 2,08
L1] 2.81 3.18 BS 1,97 1.97
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Table C.5R. : Estimates of engel elasticities for medical care, separately for

the two reference periods, for the two best fitting engel curve types,

for selected states and all-India, rural, NSS 38th round.

state

reference period : last 30 days

reference period : last 865 days

curve type

Nz 7 curve type 1z 7
(1) (2) (3) (4) (5) (6) (7)
Andhra Pradesh L1.1 1.78 1.78 DL 1.23 1,23
BS 1.62 1.61 LLI 1.29 1.31
Bihar DL 1.75 1.75 DL 1.21 1.21
BS 1.76 1.76 LLI 1.20 1.19
Gujarat LLI 2.05 2,01 LLI 1.44 1.43
BS 1.92 1.91 BS 1.45 1.45
Karnataka DL 1.73 1.73 DL 1.29 1.29
LII 1.71 1.70 LLI 1.30 1.30
Kerala I.LI 1.33 1.30 LLI 0.98 0,99

BS 1.29 1.29 - - -
Madhya Pradesh LLI 1.91 1.88 LILI 1.47 1.46
BS 1.77 1,76 BS 1.43 1.42
Maharashtra LI1 1.82 1,78 LLI 1.37 1.37
BS 1.72 1.72 B3 1,35 1.35
Orissa BS 2.02  2.01 LLI 1.77 1.71
- - - BS 1.63 1.63
Punjab LLI 1.22 1.23 DL 0.86 0.86
BS 1.21 1.21 LLI 0.94 0.93
Rajasthan LLI 1.72 1.568 LI} 1.21 1.17
BS 1.53 1.52 BS 1.19 1.19
Tamil Nadu LEI 1.62 1.53 LLI 1.22 1.21
BS 1.51 1.49 BS 1.26 1.25
Uttar Pradesh LLI 1.71 1.65 LLI 1.28 1.28
BS 1.60 1.59 BS 1.29 1.29
West Bengal L11 1.66 1.59 DL 1.28 1.28
BS 1.58 1.58 BS 1.37 1.37
all-India LLI 1.69 1.85 LLI 1.27 - 1.27
BS 1.59 1.69 BS 1.26 1.26
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Table C.5U : Estimates of engel elasticities for medical care, separately for
the two reference periods, for the two best fitting engel curve types,
for selected states and all-India, urban, NSS 38th round,

reference period : last 80 days reference period : last 365 days

state curve type 7z i curve type 1z fi
(1) (2) (3) (4) (5) (6) (7)
Andhra Pradesh DL 1.62 1.62 DL 1.16 .16
BS 1.51 1.50 LLI 1.18 1.1
Bihar DL 1.41 1.41 DL 0.74 0.74
LLI1 1.28 1,23 LLI 0.73 0.73
Gujarat DL 1.82 1.82 DL 1.1t 1.11
LLI 1.88 1.92 LLI 1.12 1.12
Karnataka LLI 1.20 1.15 DL 1.186 1,15
BS 1.20 1.20 LLI 1.14 1.14
Kerala DL 1.04 1.04 DI 0.91 0.91
LLI 1.06 1.06 LLI .92 0.92
Madhya Pradesh LLI 1.66 1.56 LLI 1.01 1.01
BS 1.62 1.62 - - -
Maharashitra DL 1.22 1.22 DL 1.06 1.06
LII 1.18 1.17 LLI 1.04 1.04
Orissa DL 1.58 1.58 LLI 1.26 1.22
BS 1.58 1.58 BS 1.28 1.28
Punjab DL 1.12 1.12 DL 1.25 1,25
LLI 1.07 1.06 LLI 1.37 1.40
Rajasthan DL 0.92 0.92 DL 1.01 1.01
LLI 0.93 0.93 LLI 0.98 0.98
Tamil Nadu LLI 1.61 1.53 Dl 1.50 1.50
BS 1.49 1.49 BS 1.44 1.45
Uttar Pradesh DL 1.42 1.42 DL 1.00 1.00
BS 1.32 1.32 LLI 0.99 0.99
West Bengal DL 1,50 1.50 DI 1.17 1,17
LLI 1.48 1.48 LLI 1.16 1.16
all-India DL 1.37 1.37 DL 1.08 1.08
BS 1.33 1.33 BS 1.10- 1.10

150



Table C.6R « Estimates of engel elasticities for education, separately for
the two reference periods, for the two best fitting engel curve types,
for selected states and all-India, rural, NSS 38th round.

reference period : last 80 days reference period : last 365 days

state curve type g 7] curve type  1ns 7,
(1) (2) (3) (4) (5) (6) (7)
Andhra Pradesh LLI 2.05 1.92 DL 1.88 1.88
BS 1.91 1.89 BS 1.80 1.79
Bihar DL 2.45 2.45 BS 2.18 2.17
LLI 2.38 2,22 - - .
Clujarat LLI 1.94 1.79 LLL 1.56 1.54
- - - BS 1.49 1.48
Karnataka LLI 1.81 1.70 LLI 1.69 1.56
BS 1.73 1.72 BS 1.54 1.54
Kerala LLI 1.57 1.46 DL 1.27 1.27
BS 1.50 1.50 LLI 1.27 1.27
Madhya Pradesh LLI 1.90 1.62 - - -
BS 1.80 1.78 - -
Maharashtra L1I 1.37 1.37 LLI 1.29 1.24
SL 1.17 1.40 BS 1.34 1.34
Qrisss, LLI 2.60 2.33 SL 1,65 1,98
BS 2,20 2.18 BS 1.99 1.99
Punjab D1 1.38 1,38 DL 1.00 1.00
BS 1.31 1,30 LLI 1.11 1.11
Rajasthan DL 2.42 2.42 LLI 1.40 1.33
BS 1.99 2.02 BS 1.28 1.29
Tamil Nadu SL 1.15 1.54 SL 1.13 1.41
Uttar Pradesh LI 1.42 1.33 LI} 1.37 1.34
SL 1.15 1.36 SL 1.20 1.37
West Bengal BS 2.08 2.06 BS 2.12 2.10
all-India LLI 1.92 1.86 LI1 1.71 1,67
BS 1.77 1.76 BS 1,63 1.63
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‘Table C.6U : Estimates of engel elasticities for education, separately for
the two reference periods, for the two best fitting engel curve types,
for selected states and all-India, urban, NSS 38th round.

reference period ! last 8¢ days reference period : last 365 days

state curve type N 7 curve type 7=z i
(1) (2) (3) (4) (5) (6) (7)
Andhrsa Pradesh LLI 2.21 1.88 DL 1.95 1.95
BS 1.81 1,81 BS 1,74 1.73
Bihar LII 2.32 1.90 LLI 2.06 1.88
BS 1.97 1.97 BS 1.86 1.85
Gujarat DI, 2.35 2.35 DL 1.78 1.78
BS 2.05 2.03 BS 1.88 1.89
Karnataka LLI 1.77 157 LLI 1,58 151
BS 1.67 1.67 BS 1.47 1.48
Kerala DL 1.71 1.71 LL] 1.47 1.51
BS 1.60 1.60 BS 1.46 1.47
Madhya Pradesh LLI 1.81 1.70 LLI 1.79 1.67
BS 1.66 1.66 BS 1.66 1.66
Maharashtra LLI 1.63 1.59 DL 1.73 1.73
BS 1.51 1.50 LLI 1,66 1.62
Orissa L11 2.32 2.11 LLI 1.98 1.86
BS 1.93 1.92 BS 1.69 1.69
Punjab L.1L1 1.62 1.50 DL 1.06 1.086
BS 1.53 1.52 LLI 1.19 1.20
Rajasthan DL 1.21 1.21 LLI 1.49 1.48
LI 1.13 1.13 BS 1.41 1.40
Tamil Nadu DL 2.36 2.36 DI, 1,65 1.65
LI 2.36 2.37 BS 1.58 1.58
Uttar Pradesh L11I 1.59 1.46 LLI 1.66 1.51
BS 1.48 1,47 - - -
West Bengal LLI 1.63 1.54 L1I 1.66 1.59
BS 1.49 1.48 BS 1.53 i..52.
all-India DL 1.73 1.73 LLI 1.62 1.61
BS 1.61 1.60 BS 1.60 1.49
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Appendix D

Some Results from IV

Estimation

The different statewise IV estimates of engel elasticities for clothing have been
presented in Tables 5.1R and 5.1U, in Chapter &, for the rural and urban sectors,
respectively, Four other item groups were also studied - these are footwear, durable
goods, medical care and education. Analogous tables for these items are presented
in this appendix, |

The estimates of elasticities for footwear are presented in Tables D.1R and D.1U
for the rural and urban sectors, respectively. The statewise elasticities for durable
goods for the rural and urban sectors, respectively, are pfesented in Tables D.2R
and D.2U. Tables D.3R. and D.3U present similar estimates for medical care and
Tables D.4R and D.4U, for education, for the rural and urban sectors, respectively.

Cols.(5)-(13) of these tables present the different IV estimates deseribed in Chap-
ter 5, Section 5.2, of engel elasticities for the 13 states. They also show the conven-
tional WLS estimates, of Chapter 4, from ‘last month’ and ‘last year' data (vide
cols.(3)-(4)).

A summary picture of the distances between different pairs of statewise estimates

for clothing for the rural sector is presented in Table 5.3 (wide Chapter 5, Section
5.3); similar tables for clothing for the urban sector and for the other four items
studied, namely, footwear, durable goods, medical care and education, for both the
sectors are also presented in this appendix, from Table D.5U through Table 12.9U,
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Table D.1R : Estimates of engel elasticities for footwear, for 13 major states, obtained by different methods, rural sector.

pat

| Wés_t Bengal

1.28

125

1.29

no. of WLS estimates IV estimates based on last month data

states sample hhs. last month last year <¢+4+o,640 0,0 c,C C,0 0,C ftf  ctodfcdof fecdof ctoiff
(1) (2) (3) (4) G ® M ® () @  an (12)  (13)
Andhra Pradesh 5419 1.89 1.40 1.66 173 126 1.02 1.18 1.56 1.48 1.43 1.38
Bihar 7879 2.33 1.89 2.14 265 1.35 107 081 216 1.44 0.75 1.12
Gujarat 2477 1.75 1.24 0.74  0.65 107 0.87 080 0.83 0.71 0.58 0.62
Karnataka 3263 1.93 1.45 1.49 160 127 041 3.97 146 1.38 1.86 0.89
Kerala 3009 1.70 1.52 163  1.68 142 1.33 119 163 1.47 1.06  1.34
Madhya Pradesh 5719 1.76 1.16 1.50 209 -0.39 -0.61 0.83 145 0.49 027  -0.14
Maharashtra 5517 1.66 1.24 1.37  1.55 094 0.67 0.38 1.37 1.02 2.67 11.9
' Orissa 3052 2.75 2.02 238 266 212 220 222 244 1.94 2.23 2.18
Punjab 2095 1.51 0.79 120 117 126 167 166 1.21 1.22 1.66 1.61
Rajasthan 3530 1.32 0.79 089 096 045 035 0.11 1.86 0.74 0.72 0.77
Tamil Nadu 4540 1.83 1.51 272 285 289 204 191 251 3.52 1.48 1.90
Uttar Pradesh 10517 1.85 1.17 1.18 1.34 058 -16 1.71 1.15 0.91 0.83 0.17
4996 2.30 1.68 1.24 125 1,24 1.13 102 0.85
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Table D.1U : Estimates of engel elasticities for footwear, for 13 major states, obtained by different methods, urban sector.

no. of WLS estimates TV estimates based on last month data

states sample hhs. last month last year c+o,40 0,0 C,C C,0 0,C ff cto-fcto-f fectof cHoif
(1) (2) (3) (4) (5) ® (M & (9 Q0 (11) (12)  (13)
Andhra Pradesh 2494 1.84 1.61 1.49 1.58 1.18 1.24 0.98 158 0.98 0.47 0.81
Bihar 1992 2.02 1.68 1.25 1.31 -1.2 144 146 127 0.37 1.77 1.94
Guijarat 1663 1.69 1.21 0.65 0.65- 028 0.11 -.33 069 0.60 -.63 0.35
Karnataka 2097 1.85 1.44 2.37 214 324 026 5.00 247 277 2.25 2.40
Kerala 1225 1.60 1.33 1.38 145 140 1.34 135 138 1.34 1.39 1.36
Madhya Pradesh 2376 1.57 1.29 1.50 1.67 048 1.71 1.72 1.54 0.88 1.00 1.71
 ‘Maharashtra 4797 1.76 1.20 1.14 1.12 133 1.21 1.28 1.4l 1.24 1.26 1.20
Orissa - 824 2.12. 1.63 1.04 1.14 040 1.12 131 1.4 0.38 1.36 1.62
Punjab 1557 1.57 0.90 1.26 132 052 08! 1.16 1.33 0.89 1.36 0.82
Rajasthan 1579 1.46 1.05 1.19 1.22 064 1.18 1.18 194 0.92 1.17 1.22
Tamil Nadu 3499 1.66 2.21 -.35 -98 _-44 -1.0 -1.1 0.12 -.60 -.06 -.93
Uttar Pradesh 4180 1.89 1.22 1.31 1.33 1.04 1.36 1.41 1.32 1.25 1.36 1.31
- West Bengal 3138 1.70 1.24 1.3  1.03 -1.0 099 1.03 1.05 0.77 1.09  1.02
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Table D.2R : Estimates of engel elasticities for durable goods, for 13 major states, obtained by different methods, rural sector.

no. of WLS estimates 1AY estimatgs_based Gniast month data

states sample hhs. last month last year cto,ct+0 0,0 ¢¢c GO OC ff ct+ofetof fetof ctoff
| (1) (2) (3) (4) (5) & @ @& © Qo0 (11) (12) (13)
Andhbra Pradesh 5419 2.57 2.23 2.51 1.73 124 -01 -86 262 1.32 -.92 0.37
Bihar 7879 2.88 2.00 1.62 151 1.39 111 0.94 157 1.48 0.81  1.12
Gujarat 2477 3.34 2.37 04 044 -21 -13 -12 0.02 1.7 (13 -16
Karnataka 3263 2.46 2.08 2.00 1.60 1.87 264 031 199 1.91 2.18 1.73
Kerala 3009 3.23 1.75 2:03 207 190 184 1.78 2.04 1.97 2.04 1.98
Madhya Pradesh 5719 2.36 1.97 1.45 1.71 1.12 255 3.57 140 1.21 3.63 2.31
Maharashtira 2917 3.16 247 1.53 1.67 1.14 0386 0.61 1.0 1.33 2.38 17.7
Orissa 3002 2.81 1.79 2.2 2509 1.76 2.05 2.06 2.13 2.00 2.07 2.06
Punjab 2095 2.79 2.00 1.72 180 166 138 140 1.72 1.67 142 1.4l
Rajasthan 3530 2.84 2.08 2.27 220 268 338 3.87 239 2.12 3.47 2.88
Tamil Nadu 4540 2.78 1.71 4.26 410 033 7.05 8.22 4.10 3.82 6.04 5.0l
Uttar Pradesh 10517 2.41 2.02 1.64 160 187 -61 6.01 164 1.76 8.76 =62
West Bengal 4996 2.86 1.93 1.77 1.71 197 1.70 1.67 2.06 1.51 1.38 1.27
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Table D.2U : Estimates of engel elasticities for durables goods, for 13 major states, obtained by different methods, urban sector.

no. of WLS estimates IV estimates based on last month data

states sample bhs. Ilast month last year c4o,ct0 0,0 ¢ce ¢o oc  if  ctofectof fectof ctoff

(1) (2) (3) (4) (5) © (M (@& O 0 (11) (12)  (13)
Andhra Pradesh 2494 2.42 2.22 2.83 239 369 5.00 6.00 294 3.14 3.99 3.70
Bihar 1992 2.84 221 2.64 284 -2.0 2396 303 2381 (.45 3.93 3.84
Gujarat 1663 2.84 2.11 0.72 076 1.67 0.88 0.68 0.81 -.16 -.25 1.39
Karnpataka 2097 2.76 1.99 0.82 1.01 0.18 262 -1.1 0.78 0.35 2.25 0.94
Kerala 1225 3.05 1.65 1.94 144 225 1.82 1.78 1.94 2.05 1.69 1.77
Madhya Pradesh 2376 2.86 2.26 1.79 1.22 644 094 058 1.75 3.98 3.09 0.88
Maharashtra 4797 2.88 1.79 1.66 161 194 158 1.76 1.66 1.82 1.26 1.60
Orissa 824 1.75 1.81 0.85 087 095 088 104 0.85 0.80 1.74 1.10
Punjab 1557 2.36 2.00 0.63 10.80 -55 -.17 049 0.82 -.02 0.82 -.13
Rajasthan 1579 2.05 1.76 1.34 148 062 133 130 142 0.67 1.31 1.46
Tamil Nadu 3499 2.33 1.91 1.59 165 282 1.83 188 161 1.64 1.65 1.62
Uttar Pradesh 4180 2.92 2.08 1.91 1.97 125 1.75 186 2.04 1.11 1.42 1.39
West Bengal 3138 2.15 2.13 144 148 1.88 1.43 146 146 1.28 1.48 1.44




Table D.3R : Estimates of engel elasticities for medical care, for 13 major states, obtained by different methods, rural sector.

81

1.19

no. of WLS estimates IV estimates based on last month data
states sample hhs. last month last year c¢to,c+0 0,0 FoX v R X s SR X o ff c+o—f,c:1-o-f fc+o-f ctoiff

(1) (2) (3) @ (5) 6 (M & (@ o) (11) (12)  (13)
Andhra Pradesh 5419 1.62 1.29 1.08 1.14 094 0.79 0.85 1.03 1.09 1.14 1.09
Bihar 7879 1.76 1.20 1.08 1.30 0.81 063 049 1.0 0.88 0.51 0.70
Gujarat 2477 1.92 145 1.65 1.88 -29 136 1.50 1.66 0.85 -1.3 -1.6
Karnataka 3263 1.71 1.30 1.28 1.34 1.12 026 4.11 1.26 1.24 1.48 1.02
Kerala 3009 1.29 0.98 0.87 092 073 0.69 062 087 0.77 0.65 0.71
Madhya Pradesh 5719 1.77 1.43 1.41 180 -24 -85 -39 143 0.41 .65 -.29
Maharashtra 5517 1.72 1.35 1.40 1.51 1.14 103 0.86 142 1.13 2.34 6.92
Orissa 3052 2.02 1.63 1.55 1.61 141 157 1.58 1.56 1.5 1.59 1.58
Punjab 2095 1.21 0.94 0.85 095 0.60 033 0.39 0.86 0.63 0.40  0.35
Rajasthan 3530 1.53 1.19 0.98 1.04 074 065 0.62 098 0.82 0.88 0.84
Tamil Nadu 4540 1.51 1.26 1.07 104 136 096 0.89 1.07 1.27 0.58 0.73
Uttar Pradesh 10517 1.60 1.29 0.93 1.08 037 -8 511 093 0.57 5.41 -.35
West Bengal 4996 1.58 137 1.17 1.18 1.16 1.17 1.23 1.09 1.09 1.15
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Table D.3U : Estimates of engel elasticities for medical care, for 13 major states, obtained by different methods, urban sector.

no. of WLS estimates IV estimates based on last month data
states sapaple hhs. last month last year c+o,c+0 o0 C,C C,0 0,C £f cotofctof fetof cHo-f,f

(1) (2) (3) (4) (5) 6 (7 (8 (9 (0) (11) (12)  (13)
Andhra Pradesh 2494 1.51 1.18 1.01  1.08 0.79 061 057 1.00 0.91 0.93 0091
Bibar 1992 1.28 0.73 0.52 0,59 0.80 089 1.04 049 0.27 1.00 0.74
Gujarat 1663 1.92 1.45 0.11 0.31 -1.2 088 539 -14 -15 4.50 1.24
Karnataks. 2097 1.20 1.14 0.86 0.84 087 0.69 0.88 0.85 0.89 0.75 0.82
Kerala 1225 1.06 0.92 0.93 0.99 1.08 1.05 1.06 0.92 0.97 1.15 1.06
Madhya Pradesh 2376 1.62 1.01 1.32 1.49 0.49 1.56 1.60 1.28 0.86 0.92 1.42
Maharashtra 4797 1.18 1.04 0.63 0.65 043 0.70 0.58 0.61 0.58 0.62 0.67
Orissa. 824 1.58 1.28 0.77 096 -20 092 1.23 08l 008 1.22 1.34
Punjab 1557 1.07 137 007 0.05 030 030 0.15 0.9 0.07 0.16 0.21
Rajasthan 1579 0.93 0.98 0.56 0.54 1290 058 0.57 057 0.89 0.59 0.55
Tamil Nadu 3499 1.49 1.44 087 - 083 094 095 095 0093 0.83 0.82 0.82
Uttar Pradesh 4180 1.32 0.99 0.86 0.94 040 054 064 0.85 0.75 0.77 0.76
West Bengal 3138 1.49 1.16 1.56  1.48 1.41 154 1.57 1.48 1.75 1.47 1.50




Table D.4R : Estimates of engel elasticities for education, for 13 major states, obtained by different methods, rural sector.

091

no. of WLS estimates IV estimates based on last month data |
states sample hhs. last month last year | c+0,c4+0 0,0 c,C c,0 0,C ff ctofctof fcetof ct+off

(1) ) 3) @ G 6 (M _® © a0 12 (3)
Andhra Pradesh 5419 1.91 1.80 216 220 152 068 -41 224 156  -48  0.78
Bihar 7879 2.38 2.18 2.80 285 297 341 3.714 273 3.09 436 3 70
Gujarat 2477 1.94 1.49 0.43 0.67 -1.2 -14 -61 0.44 -.35 0.36 0.06
Karnataka 3263 1.73 1.54 1.4 1.32 0.78 -33 5.8 1.17 0.83 2.33 -.35
Kerala 3009 1.50 1.27 1.12 1.19 0.85 074 057 1.18 0.77 -.01 0.46
Madhya Pradesh 5719 1.80 ~ 1.49 1.80 0.76 1.13 2.60 1.49 0.97 0.78 0.35
Maharashtra 5517 1.37 1.34 1.00 1.10 068 064 0.54 1.08 0.61 1.97 3.04
Orissa 3052 2.20 1.99 2.53 284 173 227 228 249 2.02 2.31 226
Punjab 2095 1.31 1.11 0.60 0.55 0.87 0.57 051 0.69 0.52 0.51 0.47
Rajasthan 3530 1.99 1.29 0.95 0.98 1.23 0.79 0.72 0.98 0.96 0.41 D.64
Tamil Nadu 4540 1.15 1.13 0.93 0.85 136 0.88 0.80 0.8 1.09 0.42 0.58
Uttar Pradesh 10517 1.42 1.37 0.85 1.11 -36 -44 251 0093 .14 5.14 -3.2
West Bengal 4996 2.08 2.12 200 203 211 201 207 217 1.77 1.85 2.22
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Table D.4U : Estimates of engel elasticities for education, for 13 major states, obiained by different methods, urban sector.

no. of WLS estimates IV estimates based on last month data

states sample bhs. last month last year c¢4o0,40 00 c¢c  co0 oc 5 C-}-ﬂ-f,;i-ﬂ-f_ f,c_—Fu—f c+o-fi
(1) (2) (3) (4) (5) 6 (M @& © (10) (11) (12) (13)
Andhra Pradesh 2494 1.81 1.74 1.54 157 127 105 100 1.58 1.34 0.88 1.08
Bihar 1992 1.97 1.86 1.35 1.32 335 125 1.16 1.39 1.87 1.24 1.33
Gujarat 1663 2.05 1.88 1.53 0.67 204 169 207 055 0.12 0.78 1.82
Karnataka 2097 1.67 1.47 1.29 1.52 0.70 334 -.77 1.21 1.01 1.50 1.30
Kerala 1225 1.60 1.46 1.46 1.60 154 1.20 1.18 146 1.37 1.05 1.12
Madhya Pradesh 2376 1.66 1.66 1.24 1.20 133 125 1.14 131 0.95 0.85 1.31
Maharashtra 4797 1.51 1.66 1.04 1.04 100 112 1.10 1.02 1.10 1.13 1.09
Orissa 824 1.93 1.69 1.65 1.79 077 1.74 1.91 169  1.10 1.28 1.96
~ Punjab 1557 1.53 1.19 132 157 -1.7 005 1.34 1.25 0.69 1.27  0.69
" Rajasthan 1579 1.13 1.41 1.35 146 0.35 134 1.33 1.48 0.32 1.36  1.52
"Tamil Nadu 3499 2.36 1.58 3.0 441 0.93 0.61 067 3.96 2.46 2.30 2.32
Uttar Pradesh 4180 1.48 1.66 1.10 121 -01 043 061 1.17 0.39 0.55 0.58
West Bengal 3138 1.49 1.53 1.05 1.10 0.80 102 1.08 1.05 0.88 1.07 1.03
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‘Table D.5U : Pairwise comparisons of statewise elasticities for clothing, obtained by different methods, urban sector.

WLS estimate type of IV estimate (based on last month data)
type of estimate last month last year c4o,c+0 0,0 C,C c,0 0,C ff c4+o-fcdof fctof c4oif
(1) (2) (3) (4) & 6 M @& (10) 11)  (12)
2\ &i—-4)

WLS :  last month 0.00
< last, year -11.05 0.00

IV : c+o0,c+0 -7.93 3.32 (.00
. 0,0 _8.30 2.75 -0.57  0.00 |
L ce 746 3.59 027 084 0.00
I €0 -9.55 1.50 -1.82 -1.25 -2.09 0.00
L 0, _5.66 5.39 207 264 1.80 3.89 0.00
- ff 7.26 3.79 047 104 020 229 -1.60. 0.00
: c-o-f,c+o-I -8.04 2.01 ~0.81 -0.24 -1.08 1.01 -2.88 -1.28 0.00
: f,c+o-f -9.23 1.82 -1.50 -0.93 -1.77 0.32 -3.57 -197 -0.69 0.00
. ctoff -8.47 2.58 0.74  -017 -1.01 1.08 -2.81 -1.21 0.07 0.76 ~ 0.00

NETA -
WLS ¢ last month 0.00
| : last year 11.05 0.00

IV ; c+0,c40 R.67 5.04 0.00 |
. 0,0 8.66 5.19 1.09 0.00
L g,c 10.50 7.67 585 686 0.00
: G0 9.55 3.93 4.38 439 835 0.00
. 0,C 11.74 8.49 6.11  6.64 848 587 0.00
- f.f 8.36 2.11 0.61 148- 5.64 4,52 6.18 0.00
. crofotof  10.36 4.63 293 382 392 543 650 298 0.00
: fetof 9.69 5.18 3.06 341 635 448 563 3.13 3.65 0.00
. ct+o-f 9.65 5.20 244 287 695 390 473 233 3.21 246  0.00




Table D.6R : Pairwise comparisons of statewise elasticities for footwear, obtained by different methods, rural sector.

€01

WLS estimate type of IV estimate (based on last month data)
type of estimate last month last year - c+0,c4+0 0,0 C,C c,0 0,C ff  ctrofctof fictof ctoff
(1) (2) (3) (4) Gy 6 O & O (10) (1)  (12)
> (% - Z;)

WLS : last month 0.00
: last year -6.71 0.00

IV - Cc+0,c+0 -4.49 2.22 0.00
: 0,0 -2.36 4.35 2.13 0.00
: ¢,C -9.09 -2.38 460  -6.73  0.00
: C,0 -13.94 ~7.23 -9.45 -11.08 -485 0.00
: 0, -6.55 0.16 -2.06 -4.19 254 739 0.00
: ff -4.65 2.06 -0.16 -2.29 444 929 1830 0.0
: cto-f,c4o-f -7.12 ~0.41 -2.63 -4.76 197 6.82 -0.57 -247 0.00
: f.c4of -8.01 -1.30 -3.52 -5.65 108 593 -146 -3.36 -0.89 0.00
: cto-ff 0.02 6.73 " 4.51 238 911 1396 657 467 7.14 8.03 0.00

21 Zi—27; )

WLS :  last month 0.00 '
: last year 6.71 0.00

Iv : c+o0,c40 6.27 4.10 0.00
: 0,0 5.70 6.33 2.37 0.00
P 6C 11.21 6.28 5.74 7.38 0.00
1 g0 14.68 10.41 10.65 13.02 583 0.00
* 0, 11.09 8.90 .9.14 10.95 5.84 967 0.00

} : £ f 1 6.01 3.70 0.62 275 578 1029 894  0.00

: ¢to-f,cto-i 10.50 5.45 4.27 6.32 337 878 875 451 0.00
: fctof 10.33 7.20 7.78 9.39 726 927 T.78 7.66 6.61 0.00
: co-f f 2080 1733 17.37 1920 1501 15.68 1911 17.19 15.94 12.75  0.00

P
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Table D.6U : Pairwise comparisons of statewise elasticities for footwear, obtained by different methods, urban sector.

WLS estimates

type of IV estimate (based on last month data)

type of estimate last month last year c+o,c+0 0,0 C,C C,0 0,C I cto-fct+of fectof c4off
(1) (2) (3) (4) By & @ (6 9 (10) (11) (12)
2 X% — Z5)

WLS : last month 0.00
: last year -4.72 0.00

IV ¢ c+o,c4-0 -7.47 -2.75 0.00
. 0,0 -7.75 3.03  -028 0.0
Cec 1556  -10.84  -809  -7.81  0.00
: C,0 -10.96 -6.24 -3.49 -3.21 460 0.00
: 0, -6.28 11.56 1.19 147 928 468 0.00
- if ~-5.49 -0.77 1.98 2.26 10.07 547 0.79 0.00
. crofctof  -10.94 _6.22 347  -3.19 462 002 -4.66 -545 0.00
: f,ctof -9.84 -5.12 -2.37 -2.09 572 1.12 -3.56 -4.35 -1.10 0.00
- c+o-f,f -7.90 -3.18 -0.43 -0.15 766 3.06 -162 -2.41 3.04 1.94 0.00

> 12— 2;|

WLS : last month 0.00
: last year 5.82 0.00

IV : c+0,c+0 8.31 6.31 0.00
: 0,0 8.53 6.83 1.48 0.00
: ¢ 18.34 14.84 1025 1151  0.00
: C,0 - 11.24 7.66 4.69 3.79 1238 0.00
o 12.88 10.90 595 547 1242 628 0.00
: £ 7.69 6.69 1.98 276 11.65 623 7.1  0.00
: cto-f,c+o-f 12.78 9.04 4.47 2.45 662 7.00 7.52 6.05 0.00
: f,ct+of 10.64 8.60 4.73 . 4.25 12,14 5.58 5.16 6.03 6.4 0.00
: cHo-ff 9.28 7.04 3.63 323 1140 4.04 500 505 550 344  0.00




Qo1

Table D.7R : Pairwise comparisons of statewise elasticities for durable goods, obtained by different methods, rural sector.

WLS estimates type of IV estimate (based on last month data)
type of estimate last month last year c¢+o,c4+0 0,0 c,C c,0 0,C ff ctofctof fctof cto-ff
(1) (2) (3) (4) 5) ® (M & 9 (10) (11)  (12)
2.(Zi — Z;)
WLS : last month 0.00
: last year -10.13 0.00
IV - ¢+o,c+o -11.48 -1.35 0.00
: 0,0 -11.76 -1.63 -0.28 0.00
: ¢,C -19.68 -9.55 820 -7.92 0.00
: C,0 -13.92 -3.79 -2.44 -2.16 5.76 0.00
: 0,C -8.13 2.00 335 363 11.55 579  0.00
: f.f -11.29 -1.16 0.19 047 839 263 -3.16 000
: eto-feto-f  -16.12 -5.99 464  -436 356 -220 -7.99 -4.83 0.00
. fcto-f -4.51 5.62 6.97 7.25 1517 9.41 3.62 6.78 11.61 0.00
. ctoff -0.37 9.76 11.11 1139 19.31 13.55 7.76 10.92 15.75 4.14 - 0.00
| 2\ Zi—2Z;|
WLS :  last month 0.00
: last year 10.13 0.00
IV - c+0,c+0 14.44 §.95 0.00
: 0,0 14.40 8.97 2.96  0.00
. ¢ 19.68 11.15 9.88  10.48  0.00
. 0 24.28 20.13 13.72  14.18 1556 0.00
: 0,C 30.69 26.46 20.75 2049 2219 13.17 0.00
: £.1 14.03 8.98 0.91 3.29 951 14.19 2120 000
: cto-fct+o-f 18.20 11.23 4. 88 330 5.82 12.12 18.99 5.07 0.00
: f,c+o-f 27.53 24.04 19.67 1991 2231 1541 9.86 20.18 18.19 0.00
: c+o-ff 34.97 31.64 26.65 26.29 2881 21.25 3248 27.16 24.55 29.68 0.00
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Table D.7U : Pairwise comparisons of statewise elasticities for durable goods, obtained by different methods, urban sector.

WLS estimate

type of IV estimate (based on last month data)

type of estimate last month last year cto,.cto 0,0 C,C C,0 0,C If ctofctof fctof c+off
(1) (2) (3) (4) & ® O & (10) 1) (2
>(Zi — Z;)

WLS : last month 0.00
: last year -7.29 0.00

Iv: ¢+o,6+0 -13.09 ~-5.80 0.00
> 0,0 -13.69 -6.40 -0.60 0.00
: G,C ~12.07 ~4.78 1.02 1.62  0.00
: C,0 -10.36 -3.07 2.73 3.33 171 0.00
: 0, -12.45 -5.16 0.64 124 -038 -209 0.00
: £ 1 -12.32 -5.03 0.77 1.37 -025 -1.96 O0.13 0.00
. ctofctof  -16.10 -8.81 301 -241 403 -574 -3.65 -3.78 0.00
: fcto-f -8.83 -1.54 4.26 486 324 153 3.62 345 .27 0.00
: c+o-bf -12.21 -4.92 0.88 148 014 -185 024 0.11 3.89 -3.38 0.00

2. 1% —Z; |

WLS :  last month 0.00 - |

| - last year 7.41 0.00

IV : c+0,c+0 13.91 8.46 0.00
- 0,0 13.69 8.00 2.52 0.00
. 22.75 19.40 16.62  18.82 0.0
: ¢0 15.76 11.73 691  6.73 1889 0.00
1 0,C 19.99 14.62 7.68 8.14 19.90 661 0.00
: £f 13.36 8.25 0.85 2:17 16.99 6.78 7.81 0.00
- c+o-ficto-f  19.78 14.95 8.65 1107 10.43 13.06 1401 9.24 0.00
: f.cd-o-f 14.61 10.78 8.54 902 19.40 8.51 12.02 8.37 11.07 0.00

¢ ct+o-f,f 16.77 11.38 5.84 5.52 16.46 547 7.92 555 11.35 7.80 0.00
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Table D.8R - Pairwise comparisons of statewise elasticities for medical care, obtained by different methods, rural sector.

WLS estimate

type of IV estimate (based on last month data)

type of estimate last month last year c¢+4o,c4+0 0,0 c,C C,0 0,C ff ctof,ctof fictof ctoff
(1) (2) (3) (4) ) ® (M (& (9 (10) (11  (12)
> (Zi — Z;)

WLS :  last month 0.00
. last year -4.06 0.00

IV : c+o0,c+0 -5.92 -1.36 6.00
: 0,0 -4.45 0.11 1.47 0.00
. c,c -11.39 -6.83 547  -6.94  0.00
: C,0 -13.48 -8.92 -7.56 -9.03 -2.09 0.00
: 0,C -3.40 1.16 2.52 1.05 7.99 10.08 0.00
. ff -5.88 -1.32 0.04 -143 551 760 -248 0.00
: cto-f,cto-f -8.99 -4.43 -3.07 -4.54 240 449 -5.59 -3.11 0.00
. fotof -7.12 _2.56 120 -2.67 427 636 -3.72 -124 1.87 0.00
: c+o-f,f -8.39 -3.83 —2.4’?_' -3.94 300 5.09 -499 -2,51 0.60 -1.27 0.00

a 21 Zi—Z; | o

WLS : last month 0.00 '
: last year 4.56 0.00

IV - c+o0,c4-0 5.92 1.86 0.00
: 0,0 451 2.11 1.53  0.00
- ¢, 11.39 7.03 6.05 758  0.00
1 G0 13.48 8.92 7.60 203 573 0.00
: 0,C 15.22 12.20 11.60 12,57 11.45 11.00 0.00
: £.f 5.88 1.88 0.22 1.59 6.09 7.62 11.62 000
: cto-fcto-f 8.99 4.45 3.49 500 2.74 5.81 1089 3.63 0.00
: fet+o-f 15.98 13.14 12.64 13.27 997 1292 8.48 12.76 11.11 0.00
: oI 18.79 14.97 13.59 14.76 940 11.51 18.79 13.67 11.30 12.07 0.00
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Table D.8U : Pairwise comparisons of statewise elasticities for medical care, obtained by different methods, urban sector.

WLS estimate

type of IV estimate (based on last month data)

type of estimate last month last year c4-o,c+0 0,0 C,C C,0 0,C i ctofctof fctof cto-f,f
(1) (2) (3) @ B 6® M ©®  ©® (10 an (12)
2(Zi — Z;)

WLS : last month 0.60
: last year -2.96 0.00

IV : c+o,6+0 ~7.58 -4.62 0.00
: 0,0 -6.90 -3.94 0.68 0.00
. C,C -10.34 - -7.38 -2.76 -3.44  0.00
: ¢,0 -6.44 -3.48 1.14 046 390 (.00
: o,c -1.49 1.47 6.00 541 885 495 0.00
- §,f 791 -4.95 033 -101 243 -147 -6.42 0.00
s ctofetof  -8.95 -5.99 137 -205 139 -251 -7T46 -1.04 0.00
: fictof -2.75 0.21 483 415 759 369 -1.26 -5.16 6.20 0.00
: co-ff -5.61 -2.65 1.97 129 4.73 0.83 -4.12 2.30 3.34 -2.86 0.00

2. Zi—Z; | .

WILS :  last month 0.00
: Jast year 3.66 0.00

IV : c+0,c+0 7.72 6.06 0.00
. 0,0 6.90 5.68 1.04  0.00
: c,C 11.10 8.96 570 632  0.00
© .0 6.54 5.92 2.96 258 610 0.00
2 0, 8.59 9.31 761 723 11.19 559 0.00
: £.f 7.91 6.13 3.59 1.3 - 5829 319 7.84 0.00
: cto-f,c+o-f 9.47 7.27 2.55 343 415 497 952 240 0.00
. fetof 2.09 7.51 645 621 975 581 2536 6.62 7.66 0.00
: chof,f 5.63 457 269 219 689 205 558 298 4.68 450 0.0
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Table D.9R : Pairwise comparisons of statewise elasticities for education, obtained by different methods, rural sector.

WLS estimate

type of IV estimate (based on last month data)

type of estimate last month last year c+4o,c+0 0,0 c,C C,0 0,C ff cto-f,c+o-f fct+o-f c4off
(1) (2) (3) (4) (5) 6 (8) (9) (10) (11) (12)
> (% — Z;)

WLS :  last month 0.00
: last year -4.15 0.00

1V : c+o,ct+o -4.78 -0.63 0.00
T 0,0 -3.20 -0.95 1.58 0.00
- ¢ -9.58 543  -480 638  0.00
. ¢,0 -14.53 -10.38  -9.75  -11.33 -4.95 0.00
D 0,C -1.62 2.53 3.16 1.58 796 1291 0.00
. £f 421 -0.06 0.57  -1.01 537 1032 -259 0.00
: c+o-f,cto-1 -9.08 -4.93 -4.30 -588 050 B45 -7.46 -4.87 0.00
: fct+o-f -2.83 1.32 1.95 0.37 6.75 11.70 -1.21 1.38 6.25 0.60
: ct+o-ff 11.77 -7.62 -6.99 857 -2.19 2.76 -18.15 -7.06 -2.69 -8.94 0.00

21 Zi—2Z; |
WLS : last month 0.0D |
| - last year 4.23 0.00
IV : c+0,C+0 6.78 6.65 0.00

: 0,0 6.18 6.67 1.84 0.00
L i 11.24 8.99 7.32 894  0.00
- ¢,0 16.73 15.66 10.99 1255 997 0.00
+ 0,C 16.50 17.25 13.80 13.72 1560 16.99 0.00
] 6.33 6.12 0.79 . 1.83 747 11.68 14.15 0.00
- cto-f,cto-f 10.50 8.75 5.92 6.84 326 7.97 1354 581 0.00
: f,c+o-f 16.85 15.62 14.07 1447 1723 1834 1257 1440 14.73 0.00

o : ¢to-f,f 18.15 15.50 13.31 14.53 12.37 6.04 19.17 13.52 10.97 16.06 0.00




Table D.9U : Pairwise comparisons of statewise elasticities for education, obtained by different methods, urban sector.

WLS estimate type of IV estimate (based on last month data)

041

type of estimate last month last vear c¢+4o0,c40 0,0 C,C c,0 0,C ff  c+ofctof fetof c+oif
(1) (2) (3) (4) &) ® @O @ (9 (10) (11) (12)
2.2 — Z;)

WLS :  last month 0.00
. last year -1.40 0.00 "
c+o,c4+0 -2.37 -0.97 0.00
* 0,0 ~-1.64 -0.24 0.73 0.00
2 ¢C -10.07 _8.67 770 -843  0.00
. €0 -6.10 ~4.70 -3.73 448 397 0.0
: 0,C -8.37 -6.97 -6.00 -6.73 170 -227 0.00
- £f -3.07 -1.67 0.70 -143 700 303 530 0.00
: cto-fctof -9.21 781 -6.84 -7.57 0.86 -3.11 -0.84 -6.14 0.00
- fctof -6.93 -5.53 -4.56 -5.29 314 _083 144 -3.86 2.28 0.00
: c+o-f.f -5.04 -3.64 -2.67 ° 340 503 106 333 -1.97 4.17 -1.89  0.00

N > Zi—z; |

WLS :  last month 0.00

| : last year 2.70 0.00

IV:  ctoecto 5.89 5.87 0.00

| : 0,0 6.48 7.34 2.51 0.00

: ¢,¢ 12.83 12.13 1290 1525 0.00
: ¢,0 9.86 8.54 8.51 10.30  10.63 0.0
1 0,C. 8.81 8.09 7.82 9.89 10.80 6.55 0.00
. £f 6.97 6.69 1.60 1.67 14.12 987 9.18 0.00 |
: cto-feto-f 9.41 9.59 8.00 879 842 901 1046 T7.26 0.00
: fc4o-f 7.39 7.19 5.22 5.69 1220 7.05 664 5.20 5.62 0.00

: cto-£f . 5.88 5.88 447 632 1073 536 543 5.45 6.57 361  0.00




Appendix E

Notes on Method of Moments

Estimation

E.1 The Univariate Case

Recall the univariate model as defined by (8.3.1), (6.3.5) along with the assumption
of lognormality of X. The following three moments of = were initially considered,

ie.,
E(x—)) = e+’ (=mj, s#y (E.1.1)
Bz - )\)? = m"f&”z + ng‘izbe(z‘t‘ﬂ_b)”j | (E.1.2)
E(z - A = mpe® g 362[171;(%4”1)3{%2”’)"? ~ amite® 99" (E.1.3)
with 1 < b< 2 |

The usge of these moment equations did nof yield results in all cases. For some
states the model could be solved only after the bottom 0.2% or even 0.5% of the
population was rejected. In many cases, however, the results of the univariate model

were quite sensible, i.e, sensible values of u, 8% and o were available.

E.2 The Bivariate Case

The bivariate moment equations which were initially considered were :

mi(y) = E(Y)=aB(X)+BE(XlnX) +4 (E.2.1)

mu(z,y) = BElly—~E@))(z~ E(z))
= aV(X)+BE(X?InX) - B(X)E(X In X}] (E.zz)

171



miz(2,y) = ofus(X) -+ O*(B(X*) - B(X®)E(X))) +

Bl(X*In X) - B(XYHB(X In X) -

2 E(X*In X)E(X) - B(XIn X)EXX)) +

OH(E(X*H1In X) - B(X®)E(X In X))] (E.2.3)
mis(z,y) = alB(X ~ E(X))* + 360" E(X*(X ~ B(X))))] +

BIE(X In X — E(XIn X)}(X ~ B(X))*) |
3°E(X*(X ~ B(X))(XInX - E(X In X)))] +
6[36*B(X*(X - E(X))?) + E(u')) (E.2.4)

Only the case b = 1 was considered here, «, # and 6§ were estimated from
(£.2.2),(I5.2.3) and (F.2.4) and then ~ was estimated from (E.2.1), However, the use
of these higher order moments failed to yield any sensible results for the bivariate
model and had to be rejected. IEstimation of § from the model was in fact given
up and é was estimated from outside the model. This was necessary because in the
trials made these equations gave fluctuating (unstable) estimates of §. This may
be due to the multicollinearity problem usually faced in this kind of situation. It
appeared that for this method of estimation V() would have been very high,

A two-parameter budget-share equlatiun was also tried out i.e with y =0, o,
and & were estimated from any two equations from (E.2.2) to (£.2.4) and equation
(E.2.1). However, as this did not improve the situation much, the three-parameter

form continued to be estimated.
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Appendix F

Some Results on the

Performance of the Budget
Share Form

In Chapters 5 and 6 we have worked only with the budget-share (Working-Leser)
form of engel function (eqn.(3.3.5)). In this Appendix we present some tables to
compare the performance of this form with the other forms which fitted the NSS
38th round ungrouped (household level) budget data best, for each item-state-sector
combination for the 13 selected states and for the all-India data.

In Chapter 4, five forms of engel functions from (eqns.(3.3.1) through (3.3.5))
were fitted to NSS 38th round grouped (PCE classwise) data, for five item groups
— clothing, footwear, durable goods, medical care and education. On the basis
of certain statistical criteria (vide Chapters 3 and 4), it was found that the three-
parameter LLI form of engel curve (eqn.(3.3.4)) is the best fitting form in a large
number of cases. The three-parameter budget-share form (eqn.(3.3.5)) was also
found to be best fitting in many cases, The DL form (eqn.(3.3.2)) also fitted the
data hest in some cages. The elasticities estimated in Chapter 4 are from the best |
fitting {orm.

However, when estimation is done on the basis of ungrouped (household level)
data (as was the case in Chapters § and 6), there are some cases of recorded zero
expenditures, particulatly for last month data. It is not possible to estimate the L1l
(or DL) form involving a term in Iny if there are zero values for y. Rejection of all
houscholds with zero item expenditures, however, seemed to be improper. We sim-
plified the problem by using only the three-parameter budget-share equation (3.3.5)
in the analysis of the last two chapters which use househﬂld level data including

zero item expenditures.
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This Appendix presents a comparison of the BS form with the best ﬁtti.ng form
in terms of both the criteria used to judge the goodness of fit and the estimated
elasticities. | |

In Tables I'.1R and F.1U we present, as an example, a comparison of the mea-
sures of goodness of fit (vide Chapter 3, Section 3.3) for the best fitting form and
the B3 form, whenever the BS is not the best fitting one, for clothing. It can be
seen from these tables and also similar tables for other items not presented here,
that there is not much difference in the performance of the BS form and that of the
best fitting form, in most cases, in terms of R%,, W, DW and DW/(ad].). Note that
R? and R* are sometimes extremely low for the BS form.

Tables I'.2 through F'.6 compare the estimates of engel elasticities at average
PCE (nz) from the BS form and the best fitting form for different items.
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Table F.1R : Comparative goodness of fit of the best fitting form and the BS form, for clothing, rural India, NSS 38th round.
reference period : last 365 days

reference period : last 30 days

QLT

state curve type = RZ R? RZ, W  DW DW(adj) curvetype R? R? R, W  DW DW(adj.)
(1) (2) 3 @ G & (D (8) (8) 10y (11) (12) (13) (14) (15)
Andhra Pradesh BS 0.947 0.937 0.960 0.948 1.93 1.66 DL 0.988 00987 0.983 0982 196 2.47
- - - - - - - BS 0.781 0737 0979 0974 248 2.69
Bihar BS 0.979 0.975 0992 0992 1.83 1.71 L1L1I 0.995 0994 0993 0.893 248 1.76
- - - - - - - BS 0.657 0589 0993 0.993 2.40 1.76
Gujarat BS 0.925 0.910 0990 0987 0.83  1.45 rII 0993 0892 0971 0968 1.77  1.84
- . - - - - - BS 0.846 0815 0973 0969 148 1.72
Karnataka BS 0910 0.891 0941 03918 1.60 1.51 LLI 0.990 0988 0.977 0.976 1.83 1.73
_ - - - - - - BS 0.709 0.651 0973 0.871 1.63 1.72
"Kerala BS 0.993 0.991 0.98% 0993 236 2.30 BS 0.857 0.828 0991 0.989 1.34 3.22
Madhya Pradesh BS 0.965 0.958 0977 0.968 1.84 2.16 DL 0.989 0.988 0963 0.956 0.96 1.65
- _ - - - - _ BS 0.583 0.499 0.955 0.942 0.93 1.76
Maharashtra - LI 0987 0.98¢ 0987 0981 -0.51 1.70. LLI 0.997 0.997 0.998 0998 1.27 3.28
BS 0.822 0.786 0.977 0953 0.47 1.73 BS 0.821 0.785 0.998 0.998 1.20 3.34
Orissa BS 0041 0.929 0979 0975 2.20 2.42 LLI 0.989 0.987 0.982 0.980 1.02 1.09
- - - - - - . BS 0682 0618 0983 0.981 1.06 1.07
Punjab BS 0905 0.886 0.979 0978 2.08 2.53 LLI 0.975 0970 0.982 0.976 1.35 1.57
| - - - - - - - BS 0.582 0.498 0976 0964 1.27 1.33
"Rajastha.n BS 0.905 0.886 0.956 0.925 1.73 1.66 LLI 0.991 0.989 0976 0.973 1.27 2.18
| - - - - - - - BS 0.791 0.749 0977 0.872 135 2.43
Tamil Nadu BS 0943 0.931 0985 0976 1.98 1.71 LLX 0994 0,993 0.995 0993 2.08 2.63
- | § - - - - - - BS 0.884 0.860 0.996 0.995 2.15 2.64
Uttar Pradesh LLI 0980 0.976 0923 0.887 0.83 2.08 DL 6.93 0993 0987 0987 1.8% 1.82
o BS 0.555 0466 0.945 0.934 1.10 1.91 BS 0.477 0.373 0983 0.981 2.17 2.28
West Bengal LLX 0.985 0.983 0.993 0986 210  2.49 BS 0.813 0.775 0875 0.972 145  2.02

| BS 0.953 0.944 0.985 0979 2.15 2.44 - . - - - - i

*  all-India BS 0975 0970 0985 0.981 1.79 1.18 LLI 0.998 D997 0.992 -0.990 1.32 1.18
- - - - - - - BS 0.409 0.291 0.992 0.990 1.33 118




LA

Table ¥.1U : Comparative goodness of fit of the best fitting form and the BS form, for clothing, vrban India, NSS 38th round

reference period : last 30 days

reference period : last 365 days

state curve type  |? R? R?, W DWW DW(ad).) curvetype R? R? RZ, W DWW DW{adj.)
(1) (2) @ @ G’ @ (8) (9) (10)  (11) (12) (13) (14) (15)
Andhra Pradesh BS 0960 0.952 0.994 0.993 1.79 2.17 DL 0.939 0.934 0983 0983 1.36 1.04
] ] ] _ - - - BS 0.723 0.668 0965 0939 2.54 1.12
Bihar LLI 0.958 0.948 0975 0975 245 2.18 DL 0.8992 0991 0.989 0.989 0.79 2.29
' BS 0.901 0.881 0959 0952 193 222 BS 0461 0354 0986 0983 095  2.38
Gujarat LLI 0.820 0.775 0.983 0980 213 264 LLI 0.958 0950 0.991 0990 1.06  1.34
BS 0.763 0.715 0.984 0971 1.24 1.47 BS  0.047 -144 0991 0991 1.2 1.31
Karnataka LLI 0.956 0.945 0998 0998 2.00 2.29 LLI 0.986 0.983 0967 0985 1.26 2.68
BS 0.961 0.953 0.997 0995 0.79 1.60 BS 0.583 0499 098 0.985 1.32 2.66
Kerala LLI 0.964 0.957 0.996 0.992 1.87 1.82° LLI 0.979 0.975 0987 0985 155 2.93
BS 0939 0.926 0.993 0.991 1.65 2.11 BS 0.706 0.648 0.998 0.987 1.76 3.00
Madhya Pradesh BS 0.972 0.967 0.998 0.997 1.85 2.67 LLI 0.993 0.992 0.995 [}_995 0.74 2 97
_ - - - - - - BS 0769 0.718 0995 0994 0.79 2.89
Maharashtra. BS 0.933 0.919 0991 0.989 1.73 2.92 DL 0994 0.993 0998 0998 223 2.85
: o - _ - - - ‘. BS 0.650 0.580° 0.977 0.953 - 3.01 2.86
Orissa. BS 0960 0.952 0993 0993 232 3.03 LLI 0988 0985 0.996 0996 2.91 217
| i} - - - - - - BS 0342 0.211 0996 0.996 2.86 2.15
Punjab BS 0062 0.955 0955 0.994 2086 1.99 LLI 0948 0.938 0.954 0952 3.00 1.98
] _ § - - - - BS 0.056 -.133 0.952 0.953 2.79 1.89
Rajasthan BS 0.876 0.851 0.971 0.941 0.93 1.04 LLI 0.970 0.964 0.943 0.906 0.90 0.85
| - - - - - - - BS 0.697 0.637 0.928 0.857 0.94 0.82
Tamil Nadu LLI 0.990 0.988 0.995 0:984 2.60 2.55 DL 0.989 0988 0991 0985 0.51 1.31
BS 0.953 0.943 0.993 0.987 1.00 1.32 BS 0.740 0.668 0.991 0986 0.63 1.28
Uttar Pradesh BS 0.969 0.963 0.995 0994 1.23 1.80 DL 0996 0996 0998 0997 191 1.65
] . , - y - - BS 0.561 0.474 0998 0997 1.83 1.50
West Bengal LLI 0.984 0.980 0.994 0983 2.13 2.87 DL 0979 0977 0986 0982 0.34 0.96
BS 0.979 0.975 0.997 0.997 1.23 3.30 BS 0.112 -066" 0.982 0.973 043 0.91
all-India BS 0.995 - 0.994 1.000 0.999 1.01 _ 2.00 DL 0994 0.994 0995 0993 034 088
] - ; - - - - BS 0449 0339 0.994 0990 0.40 0.88
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Table F.2 : Engel elasticities {(nz), for clothing, from the best htting form

and the BS form, for major states and all India, rural and urban, NSS 38th round

rurai urban
last month last year last month last year
elasticity from elasticity from elasticity from elasticity from
state best form best form BS  best form bestiormm BS  best formn  best form ES best form  best form  BS
O @ @ @ 6 ® 0 6 @ (o) ay () (3
Andhra Pradesh BS - 2.08 DL 1.20 1.22 BS - 1.93 DL 1.26 1.34
Bihar BS - 2.09 LLI 0.93 0.93 LLI 2.34 1.96 LLI 1.08 1.09
Guijarat BS - 2.09 LLIX 1.25 1.25 LLI 2.33 2.08 LLI 1.13 1.068
Karnataka BS - 2.06 LLI 1.10 1.09 LLI 2.30 1.98 LLI 1.12 1.12
Kerala BS - 1.98 BS - 1.28 LLI 2.05 1.80 LLI 1.29 1.27
‘Madhya Pradesh BS _ 1.98 DL 0.90 0.90 BS - 1.94 LL1 1.03 1.03
Mabharashtra LLI 2.18 1.91 LLI 0.88.  0.89 BS - 1.70 DL 0.90 0.88
Oxissa BS - 1.86 LLI 0.95 0.94 BS - 1.99 LLI 1.09 1.08
Punjab BS - 203 111 1.01 1.01 BS - 1.88 L1} 0.95 0.94
Rajasthan BS - 1.76  LLI 083 084 BS - 174 LI 0.95  0.96
Tamil Nadu "BS T- 1.86 LLI 1.25 1.24 " LLI 2.35 1.98 DL 1.20 1.20
Uttar Pradesh L1L1 2.17 194 DL 0.94 0.94 B3 - 1.91 DL 1.08 1.08
~ ‘West Bengal LLI 2.11 1.96 B3 - 1.13 LLI - 2.1 1.87 DL 1.07 1.08
all-Tndiza BS - 1.95 LLI 1.00 1.04 BS - 1.85 DL - 1.07 1.08




Table F.3 : Engel elasticities (z), for footwear, from the best fitting form
and the BS form, for major states and all India, rural and urban, NSS 38th round

8LI1

rural urban
last month last year last month last year
elasticity from elasticity from | elasticity from B elasticity from
state best forrm bestforrm BS  best formmn bestforrm BS  best form best form BS best form  best form | BS
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)  (13)
Andhra Pradesh LLI 2.27 1.8 BS - 1.40 LLI 2.12 1.84 DL 1.54  1.61
Bihar BS - 2.33 DL 1.91 1.88 BS - 2.02 BS - 1.68
Gujarat BS - 1.75 LLI 1.10 1.20  LLI 1.69 1.69 DL 1.07  1.19
Karnataka DL 1.95 1.93 BS - 1.45 DL 1.80 1.85 BS - 1.44
Kerala BS - 1.70 BS - 1.52 BS - 1.60 LLI 1.29 1.33
Madhya Pradesh BS - 1.76 LLI 1.16 1.25 BS - 157  LLI 1.15 1.94
Maharashtra BS - 1.66 LLI 1.24 1.22 BS - 1.76 BS - 1.20
Orissa BS - 275 BS - 2.02 BS - 2.12 LLI 1.74 1.63
Punjab DL 1.53 1.51 LLI 0.79 0.83 BS - 1.57 LLI 0.90 0.88
Rajasthan LLI 1.50 1.32 LLI 0.79 0.81 LLY 1.59 1.46 LLI 1.02 1.05
Taxnil Nadu BS . 1.83 BS - 151 ° BS _ 1.66 DL 1.65  1.53"
Uttar Pradesh LLI 2.02 1.85 LLI 1.17 1.17 LLIi 1.89 1.73 LLI 1.22 1.19
West, Bengal BS i 2.30 BS . 1.68 BS - 170 1Ll 131 1.24
all-India BS - 1.91 LLI 1.41 1.35 BS - 1,71 BS - 1.24




Té.ble F.4 : Engel elasticities (7z), for durable goods, from the best fitting form
and the BS form, for major states and all India, rural and urban, NSS 38th round

Taral urban

last month last year last month

last year

L

EIE-StiCitY from EI.BStiCit}" from ElE.StiEity Brom elﬂStlﬂit}" frﬂIII

641

state - best form bestform BS Dbest form bestform BS Dbest forrm best form BS  best form . be;‘: form BS
(1) | (2) 3)  (4) (5) (6) (7) (8) (9) (10) (11) (12) (13)
Andhra Pradesh DL 3.20 2.57 BS - 2.23 DT, 3.4a 2.42 BS - 2.22
Bihar LLI 2.88 2.69 BS - 2.00 LI.I 3.40 2.84 BS - 21
Gujarat LLI 3.34 2.92 BS - 237 LI 2.84 2.52 LL1 2.23 2.11
Karnataka BS - 2.46 BS § 2.08 DL 2.92 2.23 BS - 1.99
Kerala LLI 323 253 BS - 1.75 LLI 3.05 2.16 BS - 1.65
Madhya Pradesh BS ~ 2.36 BS - 1.97 DL 2.86 242 DL 2.26 2.11
Maharashtra LLI 3.16 3.06 BS - 247 DL 2.73 1.79 BS. - 1.79
Orissa LLI 2.81 2.89 BS - 1.75 DL 1.83 1.75 LLI 1.81 1.81
Punjab DL 268 234 BS . 200  LLI 3.00 236  LLI 200  1.90
Rajasthan LLI 2.84 2.28 BS - 2.08 DL 2.37 2.05 BS - 1.76
Tafnil Nadu LLI 2.78 2.12 BS - 1.71 DL 2.34 1.97 BS - 1.91
Uttar Pradesh ‘BS 241  2.36 BS - 2.02 BS - 2.40 BS - 2.08
West Bengal LLI 2.86 2.58 BS - 1.93 BS - 2.15 LLI 2.44 2.13
all-India DL 275 247  BS - 203 Ll 281 231  BS - 1.97
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Table F.5 : Engel elasticities (7z), for medical care, from the best fitting form
and the BS form, for major states and all India, rural and urban, NSS 38th round

rural

urban

last month

last year

last month

last year

elasticity from

elasticity from

~elasticity from

elasticity from

state best form bestform BS Dbest form bestform BS Dbest forrm best forrm BS  best form  best form BS
(1) @ @3 (4) (5) (6) M 6 (9) (10) (1) (12 (13
Andhra Pradesh BS - 1.62 DL 1.23 1.28 BS - 1.51 DL 1.16 1.18
Bihar BS - 1.76 DL 1.21 1.41 DL 1.41 1.26 LLI 0.73 0.73
Gujarat BS - 1.92 LLI 1.44 1.45 LLI 1.88 1.85 LLI 1.12 1.09
Karnataka LLI 1.71 1.70 DL 1.29 1.29 LLI 1.20 1.20 DL 1.15 1.14
Kerala LLI 1.33 1.29 LLI 0.98 0.99 DL 1.04 1.07 LLI 0.92 0.92
Madhya Pradesh BS - 1.77 BS - 1.43 BS - 1.62 DL 1.01
Maharashtra LLI 1.82 1.72 LLI 1.37 1.35 LLI 1.18 1.16 LLI 1.04 1.07
Orissa BS - 2.02 LLI 1.77 1.63 DL 1.58 1.58 LLY 1.26 1.28
“Punjab LLI 122 1.21 DL 0.86 0.96 LLI 1.07 1.07 DI, 1.25 1.36
Rajasthan BS - 1.53 LLI 1.21 1.19 LLI 0.93 0.91 LLI 0.98 0.99
Temil Nadu BS _ 1.51°  LLI 122 126  LLI - 161 149 DL 1.50 1.4
Uttar Pradesh LLI 1.71 1.60 BS - 1.29 BS - 1.32 LLI 0.99 0.99
West Bengal LLI 1.66 1.58 DL 1.28 1.37 LLI 1.49 1.49 DL 1.17 1.16
all-India LLI 1.69 1.59 LLI 1.27 1.26 BS - 1.33 DL 1.08 1.10




Table F.6 : Engel elasticities (z), for education, from the best ﬁtting form
and the BS form, for major states and all India, rural and urban, NSS 38th round

18T

rural urban
last month last year last month last year
elasticity from elasticity from elasticity from elasticity from
state best form bestform BS  Dbestform bestform BS  best formm best form BS  best form best form BS
(1) (2) (3) (4) (5) 6) (7) (8) (9) (10) (11) (12) (13}
Andhra Prades LLI 205 191  BS _ 180  BS - 1.81 BS ] 74
Bihar DL 2.45 2.31 BS - 2.18 LLI 232  1.97 LLI 2.06 1.86
Gujarat LLI 1.94 1.73 LLI 1.56 1.49 BS - 2.05 BS - 1.88
Karnataka LLI 1.81 173  LLI 1.69  1.54 LLI 1.77  1.67 BS ] 1.47
Kerala, LLI 1.57 1.50 LLI 1.27 1.26 BS - 1.60 LLI 1.47 1.46
Madhya Pradesh LLI 1.90 1.80 - - - BS - 1.66 LLI 1.79 1.66
Maharashtra LLIX 1.37 1.33 LLI 1.29 1.34 LLI 1.63 1.51 LI.T 1.66 1.52
Orissa LLI 260 220  BS - 199  LLI 232 193 BS - 1.69
Punjab DL 1.38 1.30 DL 1.00 1.15 LLX 1.62 1.53 DL 1.06 1.21
Rajasthan DL 2.42 1.99 LLI 1.40 1.29 LLI 1.13 1.08 LLI 1.49 1.41
Tamil Nadu SL "1.15 1.40 " SL 1.13 1.31 DL " 2.36 2.00 - BS - 1.58
Uttar Pradesh SL 1.15 1.36 SL 1.20 1.35 LLI 1.59 1.48  LLI 1.66 1.53
West Bengal BS _ 2.08 BS a 2.12 LLI 1.63 1.49 LLI 1.66 1.53
all-India BS - 1.77 BS - 1.63 BS - 1.61 BS - 1.50




