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0 .Imfoductiaﬂ

This paper uses data from thé 38th round (1983) of

the National Sample Survey fo explore {ssuea of food -

- demand and food pricing in Maharashtra. The NSS

collects data, not only on food’ expenditures but also
on quantities purchased, so that the survey can be used
to measurc prices, and. fo examinc how pﬂccs vary
across space and time. Doing so, and comparing the
results with other information on prices i the first task

of the paper. Our secand task is to use the price varia- "~
tion to examine how food demands respond to price.
The methodology here is that first discussed in Deaton ™

(1988), but incorporates the advances described in

Deaton (1994). Althgugh many previous studies have ~

estimated demand systems for India, the present exer-

. cisetakes advantage of the household level data arid of °

" spatial variation in prices to estimate a- flexible

- [unctional form, so that the mafrix of own and cross-
.. price elasticities is not restricted by additivity or other
:, separability assumptions, as would be the case, for

s example, if the linear gxpendlturq system were used. In .
+ the Maharashiran case, the generality turns out to be -
" important. There are well-defined patterns of sub-
~ stitutability between different foods,
amaong the major cereals, The.third and final lask of
+the paper is to use the estimates of the demand res-
* pones to say something about policy i issues, in par-

particularly

ticular about the consequences of possible price
reforms. Price changes have efficiency effacts, on the
at]ocatmn of resources, and equity offects, on the dis-
tribution of real income across different households.

" Atleast for small changes in price, the survey data can
- be used directly to measure the latter without the need

to specify any parametric model of demand. By
contrast, calculation of efficiency effects requires
knowledge of the own and cross-price responses, and
the empirical results of the paper have very different

lmphcauons for pohcy than would be obtamed usmg a -
morc resmctwc methodology IR o

L Phces and demand pattems in Maharashtra R

it The stracture " of the sample of Maharashtran

. househiolds from- the'38th round of the National

Sample Survey-is presented inn Table 1. There are 5630 -
. rural and 5500 urban households, distributed over the

six regions and 28 disticts as shown. The sample design -

calls for the ‘sélectiori”of ten households from each
rural village, or uiban block, so that, for example; the -
240 rural households in Usmanabad district come

from 24 different randomly selected villages. Prices of
fdods vary both seasoally and spatially over from one

village to another, and it is this variation that we shall

use to'estimate the demand system. Further more,
since all the kouseholds in the same village are inter--

viewed at thie same time during the year, it is reason-
able to assume that they all faced the same prices
during the (previous) month for-which they report
their consumption. More than a third of the urban
households are located in Greater Bombay, and
although these households are scattered over the city, it
is probably not safe to assume that they all face the
same prices. People travel around the city to work, and,
at least to-some extent, can change where they shop in
response to price differences. As a result, and although
we have carried out the 5ame analysis for the urban
sample, we focus' on the behaviour of the rural

'households m the tcmamder of the paper

Y LU

Table 2 shows discriptive stahsttcs ['or the composx-
tion of the budget and for the prices that households
report paying for various categories of foods. Respon-
dents are asked to recall how much they have con-
sumed of each of more than three hundred items over
the last thirty days, and, when appropriate, to report

*We should like to thank the Government of Maharashtra, particularly its Department of Plénning ‘and its Directorate of Economics and
Statistics for allowing us to use their household Jevel data. We also thank the Chairman and the Governing Council of the National Sample
Survey Orgamzatlon for allowing res¢archers access o thc data. Deaton grateﬁxl!y acknowledges financial support from the Lynde and Harry

Bradley Foundation.
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expenditures in rupees as well as physical quantities.
‘There are 149 food items in the list. In those cases
where physical quantiﬁes are available, and this is so
for most foods, it is possible to calculate a price, or
more accurately a unit value, by dividing the expendi-
ture by the quantity. While it is to be expected that
these unit values will give a good indicatin of price, this
can only be guaranteed for perfectly homogenous
goods. In practice, better-off houscholds will typically
.buy higher qualities within any food category, so that
unit values will be higher for richer households, even if
the prices they face are the same.

. We note also that the NSS collects data, not only on
food purchased, but also on consumption of home
‘grown food. For each houschold, we have not only the
.quantity purchased and its cost, but also the quantity
consumed from home production (if any) and an
estimate of its value at harvest prices, a value that
- typically is less than the market price by the amount of
distribution and marketing costs. In the analysis here,
we use data from both sources in an attempt to
- measure the marginal cost of consumption for each
‘household. For households who report market

purchases, we use the unit value of these puchases only -

and ignore the information on own produciton. For
households who do not purchase in the market, but
consume from own production, we use the harvest
price as imputed by the NSS. When there is no
purchase and no home consumption, the unit value is
recorded as missing.

In most cases, this procedure should lead to good
estimates of the cost of additional consumption at the

margin. However, we note two issues. First, for

households who consume all that they produce but
buy nothing in the market, the shodow price of con-
sumption is neither the harvest nor the market price,
but something in between. Second, for houscholds
who have both home production and market
purchases, we should ideally credit to their income the
implicit distribution and marketing profit that they
‘earn’ from the difference between the value of their
production at harvest prices and its value at market
prices. In principle, the first problem can be addressed
using econometric techniques that allow for non-
linear budget sets, such as those reviewed by Hausman
(1984). But these techniques typically make heavy use
of distributional assumptions so that the price of the
‘correct’ treatment in terms of lost robustness may be

higher than the benefits of the ‘correct’ specification if -

1 the assumptions happen to be correct. The imputation
of marketing profits to income is not an issue given our
method of demand analysis in which we condition, not
on income, but on total expenditure. Such condition-
A ing is forced by the lack of income data in the NSS
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consumption surveys, and is justified by the
separability of consumption. Given the validity of the
assumption, the precise definition of income is not
important.

We distinguish 12 food categories in the analysis;
these are listed on the left hand side of Table 2. The
categories are largely the standard ones, and as usuval
we distinguish the coarse grains, jowar and other
cereals, from rice and wheat. The Table shows the frac-
tio of households who report that they consumed the
good in the last thirty days, the average over all
households (inciuding those who do not buy) of the
share of total expenditure {excluding durables) that is
devoted to the good and the average unit value over
those households who bought the good. The left hand
panel of the table shows weighted averages, using
inverse sampling probabilities as weights, so that given
the validity of the sampling, the estimates should be
representative of rural houscholds in the state of
Maharashtra as a whole. The right hand panel shows
simple unweighted means. The two sets of numbers are

very close to one apother, and since using the weights

in more complex analyses poses a number of
econometric problems we shall not make further use of
them.

The average value of total monthly consumption
excluding durables is 538 rupees per household, or 536
rupees from the weighted data. Slightly more than two
thirds of the average budget is allocated to food, the
sort of figure that characterizes only very poor
socicties. Nearly half of all food expenditure is on
cereals, with morte spent on jowar than on the com-
bination of the more expensive rice and wheat. All of
these commodities are consumed over the 30-day
reporting period by 55 percent or more of the
households, and apart from meat, wheat, and other
cereals, all groups are consumed by more than 80% of
households over a thirty day period. The unit values
show that, in 1983, households paid nearly 16 rupees
per kilo for oils and fats and for meat, while cereals
cost from 1.72 rupees per kilo for jowar through to
nearly double that amount for the much more expen-
sive wheat.

To the extent that they can be compared, these
figures are close to direct measurements of prices from

other sources. For example, Government of India

(1987) reports agricultural prices in India for each
month at selected sites in the major states. The 1983
average wholesale price of coarse rice islisted as 3.00 in
Kalyan, 3.05 rupees in Nagpur, and 2.86 rupees in
Gondia. Jowar is priced at between 140 and 2.07
rupees per kilo wholesale and wheat at 21.3-to 2.93

rupees per kilo. Gur is 2.60 to 3.68 rupees and sugar ,
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3.72 t0 492 rupees. Groundnut oil is reported as fetch-
ing 15.64 rupees per kilo. All of these figures, although
applying only to specific markets, are close to the
averages from the NSS data as reported in Table 2.

*.. Given these encouraging results, we explore further
the geographical and temporal variation in the unit
-values, on the temporary supposition that differences
in unit values correspond largely to variations in prices
rather than to variations in quality. As we shall see
later in this section the variation in unit value with
income, although real, plays a minor role. Figures |

and 2 provide graphical illustrations of the behaviour

of two important prices, those of rice and jowar. (Other
prices are not so displayed, for reasons of space, but
will be analyzed numerically). For each household, we
know in which subround of the survey it was inter-
viewed, and these subrounds correspond to the four
quarters of 1983, January through March, April
through June, July through September, and October
through December. We can then average by district
and by subround to obtain the figures shown in the
graphs. There -are 27 districts (there are no rural
households in Greater Bombay), and each is repre-
" sented on the Figures by the first eight digits of its
name. Although these labels are typically too small to
be read, the districts appear in the order given by the
numbers in brackets in Table 1. The point to note is the
very substantial variation in these prices, both over
scasons, and over districts. For rice, there is a
pronounced seasonal pattern over the year; on average
the log unit values rose by 15% from the first to the
third quarter, and by a further 2% between the third
and fourth quarters. However, there is substantial
variation between districts, both in the level of prices,
and in the seasonal pattern. For example in Dhule and
Jalgaon districts, the price of rice peaked in the second
(uarter, at which point the price in Jalgaon was nearly
30% higher than in, for example, Chandrapur district.
The price of jowar is also subject to seasonal variation,
and rises 13% from the first to third quarter, falling by
2% to the last quarter. But the variation across districts
is very much larger than for rice. Jowar prices in the
Inland Eastern Districts where jowar production is
heaviest, Buldana, Akola, Amravati, Yevatmal,
Wardha, and Nagpur, are lower thronghout the year,
by 50% or 60 paise per kilogram, than in the Coastal
Districts where no jowar is produced. These seasonal
price patterns in 1983 appear to be typical for both
crops, whose prices rise from one harvest to the next,
with the jowar harvest a few months carher than thc
year end harvest for rice.

Tables 3 and 4 provide a more comprehensive
numerical - picture of the extent and significance of
spatial and seasonal price variation. Table 3
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documents variability and its sources. The first column
shows (100 times) the standard deviation of the
logarithms of the unit values, so that the figures can be
interpreted as percentage variability. The results are
influenced both by the genuine variability of prices,

and by the hetcrogenmty of the group. Fruits and nuts,

and other cereals “are'-the most heterogencous
groupings, with heats and dairy produce not far
behind. The major cereals and edible oils have very
similar measures of variability. The second and third
columns show the decomposition of variance over the
563 villages, with F-statjstics for village effects in
column 2, and thé‘corresponding R? statistics in
column 3; The latter can be thought of as the R?
statistic of a regression of the unit values on dummy
variables, one for each of the villages where there is at
least oné purchaser of the good Given that we shall be
using the intervillage variation of prices to 1dent1£3{ the
demand model, and given that we want the Wnit values
to behave like prices, the fact that these statistics are 50
large ‘provides reassurance both that there is a great
deal of mtemllagc variability in the data, and that the
variability is much stroger between vﬂlages that it is

- within villages, as should be the case if the unit values

are closely related to:‘prices. The ‘F-statistics are
significant at any $tandard level of significance. A
more stringent test is provided by Schwarz’s Bayesian
posterior odds ratio, where the F-statistic must be
farger than the loganthm of the sample size, here 8.6.
Even by this criterion, most pnces show 31gmficant
vﬂlage effects o

“The ]ast three columns of Table 3 repeat in numeri-
cal form the results forrice and jowar in Figures 1 and
2. The first column gives the F-statistics or broad
regional effects, all of which are very large, while the
second and third columns give the F’s for the
seasonals, and for the interactions between regions
and seasonals. The seasonals are as important as
might be expected, while the interactions are 2 good
deal less so. Again, conventional tests would adjudge
all of the interactions important, but the much lower
figures here support the idea that arbitrage would set
limits on the magnitude of long-standmg regional
differences in seasonal pattems for homogeneous
goods : :

The final column in Table 3 represents something
of a puzzle, It reports the F-statistics for a dummy
variable associated with the subsample to which the
household belongs. The NSS survey generates two
interpenetrating subsamples, a design that is used to
help calculate standard errors, but the two samples
should each have identical properties. The fact that for
a few of these commodities, the F-tests are so large is
not something for which have a ready explanation.
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Table 4 lists the regression coefficients for regional
and ‘seasonal variables obtained from regressions of
cach unit value on the regional, seasonal, and subsam-
ple dummies, but without interaction terms. For rice
and jowar, we sce the same patterns as were revealed in
Figures 1 and 2; prices are lower at the beginning of the
year, rice is cheapest in the (omitted) Eastern Region,
and coarse cereals in Inland Eastern Region, where
there is a good deal of production. The seasonal pat-
tern of prices is simialr across all of the foods apart
from meat, eggs, and fish, and it is generally the case
that food is cheaper in the dry winter months, after the
harvest, and when there is a plentiful supply of winter
vegetables. Note too the very strong and significant
regional price differences; once again, these results
confirm that there is adequate regional and temporal
price variation to support the estimation of demand
functions.

. To carry the analysis of prices and of demand
patierns further, it 'is useful to estimate a simple
econometric model, and this is turn, provides a bridge
to the more formal demand analysis in the next
section. Consider in particular, the following two
cquations linking budgeat shares and unit values to
household total expenditures, other household charac-
teristics, and the underlying prices of commodities.

Woie =& +B; Inx, + ¥, ., +H}Y:leGH1npm + et @

. ¥
lnvg;, = &G + BG Inx, + '\f; 2, + z werinpg. + I.{;,-c 2)
H=]

in equation (1), wg;, is the budget share of good G in
he budget of household i, living in village (or cluster) c.
[he share is taken to be a linear function of the
ogarithm of total household expenditure, x, and the
ogarithms of the N prices, as well as of a vector of
rousehold characteristics z. The first component of the
esidual, fg, is a village fixed effect for good G,
ssumed to be orthogonal to the prices, while the
diosyncratic term JG:‘.: represents not only taste
ariations, but also any measurement error in the
rdget share. From an econometric point of view, the
lon-standard feature of equation (1) is that the prices
re not observed. Instead, we have data on the unit
alues v, which are not identical to the prices, but are
elated to them by equation (2). The logarithni of unit
alue is a function of Inx, so that B& is the elasticity of
uality with respect to total expenditure, and of the
haracteristics z since household featues may affect
uality choice. The unobservable prices appear
1rough the matix V. In the simplest case, where prices
re unit values, this matrix would be the identity
1atrix and the other variables would be absent. The
xtra generality allows for quality ‘shading’ in
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response to price change, so that the might expect
11Cg<1, with sorie non-zero off-diagonal terms. Not
surprisingly the ¥ matrix is not identified without
further assumptions, and in Deaton (1988, 1994) a
theoretical model is developed that provides suitable
prior information. For the moment, the nature of this
matrix need not concern us.

The difficult problems’in estimating {1) and (2) are
concerned with estimating the effects of prices, the
matrices © and ¥, and these will be the topic of the
next section. However, if we are prepared to accept the
assumption that the unobservable prices are the same

for all households in the same village, it is straight-

forward to estimate the o, 8, and ¥ parameters in the
two equations (1) and (2). If we include a dummy
variable for each village in the regressions, we shall not
be able to estimate-the effects of prices, but the
dummies will control for prices and for the village
fixed effects in (1), and we shall obtain consistent
estimates of all the other parameters. A selection of the
results from this first stage of the estimation is given in
Table 5. Household composition effects, the z's in
equaitons (1} and (2), are modeiled by entering,
together with the logarithm of total household expen-
diture, the logarithm of total household size, and the
thirteen ratios n/n, where n. is the number of people in
age and sex group j, and # is total houschold size.
There are seven age groups for each sex, making four-
teen in all; the ratios sum to unity, so only thirteen
need be included in the regression. For the budget
shares, the Table shows only the coefficients on total
expenditure and household size even though the
demographic ratios and the other variables are often
also important, see Subramanian and Deaton (1991)
for further details. For the unit-value regressions, the
demographic ratios are typically not important; the
Table shows the other coefficients, for total expendi-
ture, household size, labor type, and religious and
caste variables. ‘ E

Start with the budget share equations in the first
two columns. If the coefficient on In x is positive, as is
the case for wheat, dairy products, meat, and fruit, the
share of the budget spent on the good rises with total
expenditure, so that the good is classed as a luxury.
The other goods, rice, jowar, other cereals, pulses,
edible oils, vegetables, and sugar, have shares that
decline as we move from poor to rich, and these goods
are therefore classed as necessities. Note however, that
the current analysis is' somewhat different from the
standard one because expenditures on a group can
increase at fixed prices either because quantity
increases, as in the standard case, or because unit
values increase. Since expenditure is the product of
quantity and unit value, the elasticity of expenditure

RSP
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with respect to total expenditure is the sum of the
eldsticity of quantity and the elasticity of quality, the
fatter being given by By, in equation (2), and the third
column of Table 5. To derive the usual quantity
elasticity, note that budge share wg is quantity
- multiplicd by unit value divided by total expenditure x,
. so that

dln wy .

P |
KT AL i ®

Wg

- where e is the total expenditure elasticity of quantity,
and the last cquality comes from differentiating equa-
. tion (1). Hence, given estimates of B and A}, we can
- calculate the conventional elasticity, at least for any
- given value of the budget share, The first ¢olumn of
Table 6 reports the results calculated at’the mean
values ‘of the sharcs, and thesé are very much as
expected. Jowar has a very low quantity elasticity of0.3,
other cereals, rice and pulses ure next in the cereals
hierarchy, with wheat at the top.

The effects of household size on the budget
shares are listed in the second column of Table 5.
Looking across the goods, it is frequently the case
that the coefficient of log household size is of
similar magnitude but of the opposite sign to the
coefficient on the logarithm of total expenditure x.
When this is the case, as for rice, jowar, other
cercals, pulses, or edible oils, the budget share
depends on per capita total household expenditure
(PCE). The exceptions to the rule conform to the
pattern that would occur in the presence of positive
returns to scale to household size, so that doubling
tolal expenditure and doubling household size effec-
tively makes the houschold better off. For example,
if PEC is held constant, and household size is
-increased, the budget shares of wheat, dariy pro-
duets, fruit, and meat would rise, and those of coarse
cereals, pulses, vegetables, and sugar would fail; this
is much the same pattern that would be induced by
a pure increase in total outlay.

" The ‘third column of Table 5 shows the elas-
tcities of unit values with respect to total expendi-
ture, ‘or. ‘quality elasticities’ in the terminology of
Prais and Houthakker (1955). The point to note is
that , these _estimates, although all positive, and
mostly significantly so, are small. The largest, for
meat, eggs, and fish, is 18 percent, followed by other

cercals and dairy with 12 and 11 percent respec--

lively. For the important cereal categories, jowar,
rice, and' wheat, even a doubling of total outlay
would not raise the average price paid by more than
about 5 percent Better-off households buy better
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quality bundles of goods, but the effect is modest.
Note also that if quality is relatively inelastic to
income, it is also unlikely that there is a great deal of

quality shading in response to price changes. As is

the case for the budget shares, an increase in
household size affects quality much as does a reduc-
tion in income; the coefficients on the logarithm of

- household size are approximately equal in size and

opposite in sign to the coefficients on the logarithm
of total expenditure. The other variables exert a

modest, if occasionally ineteresitng effect on unit -

values. Agriculturalists, (Types 2 and 4) tend to pay.

less per kilo, ‘presumably ‘substituting cheaper
qualities to get the additional calories that they need,
see also Subramanian and Deaton (1992). Perhaps

most interesting are the large coefficients on the -

Hindu and Buddhist dummies on the unit values of

othe'i"cereals, of meat, eggs, and fish, and (negatively)
on fruit. For the meat group, this looks like a classic
selection story. Many Hindus (an all Jains) are
vegetarians, and although some will eat chicken or
fish—which are the most expensive items in the

5.

group—they do not eat mutton or beaf which cost -

much less. = = o

-

2. The estimation of price elasticities

o

2.1 Econometric pracedures

The straightforward analysis of ‘within-village’
regression has provided estimates of the toal expendi-

ture and quality elasticities, as well as of the effects of.

a range of demographic and other variables. To
obtain price elasticities we use the price variation
berween the villages. There are a number of details in
the calculations that make the formula look complex,
but the basic idea is very straightforward. At its
simplest, we regress village demad patterns as repre-
sented by the budget shares, on the average village
prices, as represented by unit values. To allow for the
quality effects, we use the firt stage results to ‘purge’
the budget shares and unit values of the effects of
total ouilay, household composition, and the other
socio-demographic = variables. We also make
allowance for the possibility that, even after average
ing over each village, there is measurement error

both in the shares and in the unit values, and again -
_ we use the first stage estimates to make a correction .

Finaly, it is possible to make an allowance for quality
shading, the ¥ matrix in equation (2), although in the
Maharashtran case, as in most other cases, the
allowance has only a small effect because the quality
effects are small. The discussion of the econometrics
given below comes, with minor modifications, from
Deaton (1994),
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Start from the village averages, ‘purged’ of the
effects estimated at the first stage Define ;

; j.’ - Hz ‘wfn." - ﬂ“ lnxfc '" ) ’ (4)
s n(
- . - : - L
-";n - ;g(zs:‘. “m’Gir' - BG, lnxr ‘-1 Yo ""1'(') (5)

where n. is the number of households in village 02¢,
nf, is the number of households who purchase good G
(and - thus provide data on the unit values) and
supenr_nposed tildes indicate estimates from the first,
within-village stage. As the number of observations in
the first-stage regression increases, the first-stage
estimates will tend to their true values, so that y%. and
¥, Will tend to the true cluster means, wh:ch by {1)
and. (2) can be wmten n

Yo “ ot 20y Inp gy, *+ S + g, : (6)
Yo =G+ Dovon g g : D

where'ng, and uf;, and the cluster means of the errors
in (1) and (2). Note that in the construction of (4) and
(5), the right hand side variables do nor have the means
excluded: the cluster means contain the information
about the prices that must be exciuded from the first
stage regressions. but must be included in the between
cluster regressions if the price effécts are to be iden-
tified. If we knew the first-stage parameters, the correc-
tion would leave us with the effects of prices the village

fixed effects, and any measurement error that survives?

the averaging over the households in the village,

If the matrix ¥ werc the identity matrix, and if the
cluster means u&, and g 01 were zero, the columns of the
matrix © of price effects could be estimated by uagress-
mg each yg, on the matrix of corrected prices yj-.. This

is in fact very close to what we do. Given fhat the
guality effects are not large, the correction for the ¥

‘matrix is not as important as is the correction for the

fact that the sample clusters are not large enough to
allow us {0 ignore the averages of the measurement
errors. The procedure is a standard errors in varibles
on¢, which allows both for the measurement error in
the prices, and any possible correlation between the
measurement errors in the price and share equations.

- value regression (j =
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Define the typical elements of the variance and
covariance matrices-corresponding to (6) and (7)

YGH = COV(p:;r‘ ﬂft‘ ). Seipt T COV{VG‘.' '}’Ht 3 - (8)

fon = c_ov()f"k. P

By the definition of 6rdinary least squares, the OLS
estimator would be SLR, a feasible version of which is
8°'R, where the tildes show that the covariances ifi (8)

are évaluated using the estimates-in (4) and {5) rather

than (6) and (7). The problem with these estimators is

“that the variance covariance matrix S overestimates

the variance covariance matrix of the true prices,
because it includes the effects of the measurement
error in (7); similarly R is contaminated by any

' cowannces in the measurement error between the two

equations. But the variances and covariances of the
erroTs can be esimated from the first stage regressions,
and the estimates used to make the correction. Let
e}iiJ=1, 2 be the residual for household i cluste ¢ good
G. from the first stage share regression (f = 1} or unit
1). We can use these to estimate
variances and covariances from the own and cross

* products in the usual way Define :

Fen = (n—C-k)™! ZZ“(’}J’{"? ic
(S

agy = (ng—C~k)-! zz@m
CH

/ s
You = (”J—C"k)." L Z (JIGI‘(' e(}'ﬁc
v

wheren "’G is the total number of households in the survey
who report purchases of good G. Denote the matrices
defined in (9) by )., €. I, and their limits D, Q, T

Then, from (6) and (7), if M is the unobservable

variance covariance matrix of thé true price vector.

S=YMY + QN R=¥MO +TM. . (1))

where N~ = plimC™! Z D(n)~'.D(n})is a diagonal
matrix formed from the elements of aj;. and N1 is the
corresponding matrix formed from the n's. To
eliminate the effects of the measurement error. we need
to correct OLS by removing the second terms on the
right hand side of (10}). This leads to the estimator:

=(§-A§ Yy Y(R-TF-N (11

-
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where N1 and §~1 correspond to the sample averages
. simmediate that, taking probability limits as the sample

isize goes to infinity but with the cluster sizes remaining
fixed: . ... o

plim B=n _=_(‘I")"l ] . (12)

To interpret these resuits, start with equation (12). If

¥ is the identity matrix, B converges to the transpose of

‘the matrix of price responses @, which is what we want.
If ¥ 1, then B is all that can be identified without

further theory. and we cannot go further with the data

‘alone. From (1) we se¢ that, in the absence of
measurement error. in which case the matrices £2 and

G would be zero, the estimator reduces to the ordinary

least squares estimior., as it should. Even if these mat-

rices are enot zero, large cluster sizes will make the

post-multiplying diagonal matrices small, so that, once

again. we approach the OLS estimator. In this case,

averaging over clusters is enough to remove the
measurement error and the price response matrix can
simply he estimated by least squares once the expendi-
ture and demographic effects have been removed at
the first stage. The present procedure is more general
and atlows for the possibility that measurement error
is sufficiently severe, or cluster size small enough,:so
that even the averages are contaminated. This seems
wise, since cluster sizes are often in single figures, and
the number of purchasers of a good in each cluster wilj
often be only two or three, '

- The variance covariance matrix of 8 is given in the
Appendix of Deaton (19%), equation A.12). We use

Vivee () = C~1 (P HPS-\IHJ 4-1)

+C VP HI 47104 1 IAT 4K o3

where 4 = (S—QN~1).J = (Oy!ly). and P' = (Iy| ~B).
The matrices H and A are formed from the variance
covirianee matrices of the measurement errors and the

data according to :

_ R r
(1) D)

s ' n
K is the 2v2 X 2N2 commutation matrix; it is the matrix
of ones and zeros with the property that K
vec(4). = vec)4'} for an arbitrary conformable matrix
4. see Magnus and Neudecker (1988) for a full discus-
sion. Equation (13) is a simplified version of the fuil
AsSymptotic  variance covariance matrix given in
Deaton (1990) and i$ obtained by ignoring the sam-
ling variability of the first-stage estimates: it has pro-
ven accurate in other applications. and the additionai

4—751 Statistics/95.

|instead of the probability limits. From (10), it is
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terms make 1o noticeable difference in the current
case. T e T -

We shall follow standard practice in demand
analysis and present our results as elasticities, rather
than as the underlying parameters of the econometric
model. The apropriate formulac are derived in Deaton
(1994), who also explains how to disentangle the quan-
tity effects from the quality effects. The matrix of own
and cross-price elaét{ici"gi}qgs(ﬁ;_ is given by

E= {0t -4

where.w i§ the vector of budget shares, the elements
of § are given by

& =1 =Bl we +pgitpl
LB LY 7 : E e L
and, as before! the operator D(.) diagonalizes its
vector argument. The variance covariance matrix of
the elasticities can' be derived from the variance-
covariance “:matrix of ‘B, (13), using the
formula . REESSE ST oyl . : o

"

iy

WiveetE ™ ) = I(iw)™ < EDIEN® G veciB) DOwY '« DIDIE YBG')

G = L1-D() « DD

2.2 Completing the Wa‘tém."' d’h_d imposing symmetry

1t is possible to use the theory of consumer choice.
not only to provide restrictions on the elasticities.
essentially ‘symmetry restrictions,’ but also to com-
plement the food analysis by adding at twelfth ‘other
food and non-food’ category, and tc construct a
complete system of demand equations that accounts
for the allocation of all expenditure. Although.we do

. not have quantities, and thus unit values, for the

final category, the system can be completed with
only minimal additional assumptions. In particular.
since we have expenditure data on the category, we
have a budget share, and the éffgcts of outlay. of
demographics, and of the prices of the other foods
can be analyzed in the usual way. While we cannot
measure the effects of the price of the new category
on the demand for foods. the homogeneity restric-
tion of demand analysis allows-us to derive one
cross price elasticity from knowledge of the outlay
elasticity and all the other price elasticities. As we
shall see. this calculation requires one piece of infor-
mation that we do not have, and cannot estimate.
which is the quality elasticity of the final category.
Since all of the estimated quality elasticitics have
been small. the plausible range for this elasticity is

por o 09
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nat very large, and its arbitrary spéciﬁcation (here at
0.1) does not have a major effect on the results.

Start from the original equations (1) and (2), ignore
the error terms and the demographics, and rewrite
them in matrix form to give.

LW T et + Blnx + Gp (18)
.:Im' -l + Bl tnx + winp } (19)

Suppose also that we have ‘completed’ the system, so
that the budget shares exhaust the budget x. and there
are a corresponding number of unit values, As com-
pared with the previous empirical estimates, the vec-
tors 8% and g will have one more element. Use (19) to
obtain an expression for Inp and substitute the result
into (18} to give oo '

R - B )+ - gt Bl T (20)

and B’ = @Y1, is the same B.as before, cf. equation

~(12): although by completing the system, we have

added an additional

row and column to the
malfix, : o

- Equation (20) is useful, not only because it provides
anather way of sceing where the matrix 8 comes from,
but also because. as shown in Deaton (1994), this sys-

-tem, with budget shares a function of outfay and unit

values. can be regarded us a standrd form demand sys-
tem when we come (0 look at adding up, homogeneity,
and symmetry. In particular, adding up requires
that .

rE - 0rg = 0 . (21)

where + js the vector of. units. Homogeneity
reyuires that :

Wa g+~ (22)
while the symmetry restriction is that
B PR+ g~ (- 5") B+ wp” T (23)

The homogeneity and adding-up restrictions are used
to complete the system, given the missing quality elas-
ticity of the final goods. As usual, adding up provides
no new infarmation, since the budget shares add up by
construction, and the regression analysis using the
budget share for the last good, will yield estimates for
the last element of 8" and the last row of B that are the

same as would be obtained by direct calculation.

Homogeneity, by contrast, gives us something thag
cannot be ebtained without it, since by (22) it allows us
to fill in the last column of B'. which are the effects of
the unobservable price of other goods on each of
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the foods. Symmetry, unlike either adding-up or
homogeneity, provides testable restrictions on the
matrix B,

The-calculations are carried out exactly as detailed
in Deaton (1994). The B matrix is calculated without
restrictions, as in the previous section, and the final

. rows and. columns filled- in using homogencity and

adding-up. The symmetry test can be written as a set
of linear restrictions on the elements of this matrix.
and we use these restrictions both to calculate a Wald
test statistic for-the symmetry restrictions and to calcu-
late restricted estimates that satisfy the symmetry
restrictions, : S

23 Results !

Table 6 shows the estimates of own and cross-price
elasticities of quantity without symmetry imposed.
These results come from a version of the model in
which the demand functions include dummy variables
for quaitérs (subrounds) and for (five of the) six broad
regions. We discuss below the justification for includ-
ing these effects, and the consequences of doing so.
Elasticities that are absolutely larger than twice their
standard errors are printed in bold face. The first
column contains the total expenditure elasticities of
quantity. calculated from the first-stage estimates in
Table 5. LT .

All of the diagonal terms in the matrix are negaltive,
and all are significantly different from zero. Note that
the higher quality cereals. rice and wheat, are much
more price elastic than is the basic coarse cereal jowar,
or even pulses. Sugar is also a good for which it is hard
to find substitutes, and this may account for its smail
price elasticity. It should also be noted that the Table
shows no universal link between the sizes of the expen-
diture elasticity and of the own price elasticity. While it
is true that wheat and fruit have among the highest
expenditure elasticities and also have (absolutely) high
price elasticities, meat is outlay but not price elastic.
and while other cereals are less expenditure elastic
than are either rice or pulses, the price elastictiy of
other cereals is much-higher than those of either rice or
pulses. These patterns are important because demand
systems with additive preferences, such as the linear
expenditure system, impose an approximate propor-
tionaiity between outlay and price elasticities. This
proportionality tras the effect of balancing the
efficiency and equity effects of price distortions, so that
optimal tax rates are the same at the second best

welfare optimum, and, furthermore, all movements -

towards uniform taxes are welfare improving. Since
there is no reason to suppose that additive preferences
are correct, especially for a set of food demand
equations. its imposition is likely to give the wrong
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ANSWeEr o qucsuons about pricing policies. The results

between the elasticities, are very different from what

=would be obtained from a model that emhodled addi-

live prel'erences

. Tabie 7 deals with another issue, which is the effects
of including in the demand equauon dummies for
quarters and regions. The issue is whether there are
broad regional taste differences that we do riot wish to
attribute to regional price differences, and whether we

‘wish to impose that seasonal differences in price

‘should have the same effect on demand as spatial dif-
ferences. Rice may u‘sua]ly be ten percent cheaper at

‘the begmnmg of the year than in the summer, and it *~
may generally be fen percent cheaper in one district
‘than another But seasonal and regional differences i in t e
tastes may mean that the differences in demands are ~ would be 55 times. 1n(403) of 330, which is very much -
¢ larger than ‘the calculated fig igure. The credibility of

not the same as between the two situations, even when
we have contro_lled_ for incomes, demographics, and
other observable features. Of course, if we imposed no

structure on tastes, snd allowed demands to vary arbit- -
rarily from village to village, it would be 1mposmble to

estimate any parameters. Qur preferred procedure is to

allow quarterly and regional dummies, and the results
from this specification were those that were reportedin -~

Table 6. Table 7 repeats the diagonal elements of the

price matrix in its first column, together with aggregate

elasticities for cereals and the sum of the foods,
calculated on the assumption that prices change pro-
portionally for all components of the aggregate,
Columns two through four show the effects on these
own price elasticities of excluding both sets of dum-

mics. of including only quarter dummies, and of

including only regional dummies. The important issue
turns qut {0 be whether or not regional dummies are
included. The estimates in the first and last columns,
where regions are included, are close to one another, as
are the estimates in the second and third columns,
where regions are excluded, In most but not all cases,
the estimates in the central columns are absolutely
larger than those in the outer columns. One interpreta-
tion of these results runs in terms of the long-run
effects of prices, Some interreglonal price differences
are of very long-standing, and it is plausrble on general
Le Chatelier grounds thai long-run price elasticities
are absalutely larger than short term elasticities. In
consequence, regional dummies may capture some of
the long-run price effects, and estimated price elas-
ticities will be lower when regional dummies are
included. When we consider price reform proposals,
we are probably not greatly interested in effects that
take many years, perhaps centuries, to be established,
and we prefer the generally lower estimates that come
from including the dummies, A somewhat different
perspective comes from considering the last row of the

in Table 6, and especially thé non-proportionalities |
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~ Table, which reports Wald test statistics for syrnmetry

and where the lowest numbers are obtained when
regional dummies.are included. If conformity with the
theory: is an objective, reglonal dummles ought to
be included. -

Lo

_Table 8 gives the final set of results, obtained by -

completing the system and by imposing the symmetry
restriction. Given the inclusion of the regional and
secasonal dummies, the Wald test for symmetry takes
the value of 147.1,which, if symnietry were true, would

-be a random drawing from a y2-distribution with S5
degrees of freedom. Such a value is highly significant

using conventional criteria, but is much less so whcn

" we take into account the size of the sample. There are
" 403 villages that have at least one unit value on all the
 foods, so that the Schwartz critical level for the test

symmetry is further reinforced by the fact that the
important and well-determined elasticities in Table 6,

¢ particularly the own-price elasticities, are changed
© very little by the imposition of the restriction. Yei we
- also get the advantage, not only of more prectse L
~ estimates, but also of a more theoretlcally satrsfactory_

structure, so that, for example, cross-price effects are

consistent Whether calculated via the effects ofion j or ,

of joni T s

e

As before, the results show a mimber of important

patterns. particularly of substitutability between the
various foods. Wheat and other cereals are substitutes
for one another, as are wheat and dairy products, with
people switching from one to the other in response to
relative prices. Jowar and other cereals are also sub-
stitutes, as are rice and sugar, an important link given
the role that each commodity could potentially play in
pricing and subsidy policy. Somewhat less clear is a
pattern of complementarity between jowar, pulses
dairy products, and sugar, although notg't that since
coarse cereals account for about 20% of thle *budget the
income effect is occasionally large enough to worry
about, as for example in the effect of the coarse cereals
price on' the demand for ali other goods. (Because
coarse cereals are used to feed cows, there are also
important supply-side links between coarse cereals
and dalry products)

It is instructive to compare these estimates with
those for rural Pakistan reported in Deaton and

. Grimard (1992). In Pakistan, the staplc food'is wheat.

rather than coarse céreals, and as incomes rise, the
movement is towards rice, as opposed to towards rice
and ultimately wheat in Maharashtra. With allowance
for the different roles of the different-foods, the elas-
ticities are remarkably similar. The own price elasticity

C agpiimebe
iy 2O w
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for wheit in rural Pakistan is estimated to be —0.51,
while that for the ‘superior’ rice is —1.53. In Table 8,
jowar Ban a price elasticity of —0.36.. while the
estimates for rice and wheat (in that order) are —0.55
and —1.32. In both Indian and Pakistani samples,
sugar is price in elastic, and the elasticity of non-food

is —0.66 und —0.69 respectively. Of course, there are 7

also differences. Both edible oils and dairy products
are much more price elastic (—1.59 and —0.89) in the
Pakistani results than in the Indian ones,

3, The analysis of price reform

" In this ééétion'We show how the estimates of the
prcwous sections can be used, 1ogether with approp-

riate assumptlons about shadow prices, to measure the - .

costs and henefits -of raising government revenue by

means, of a hypothetical increase in the consumer-

price, of each of the twelve goods in our demand sys-
tem, At this point. we are not concerned with whether
-nr.ll()t these various price changes are practical, and
-some are a good deal more so than others. For traded
goexls, fike whemt and rice, there are obvious
ms!ruments for affectmg prices, while for a commodity
like jowar, most of which is consumed close to where it
is grown it is far from clear that it is even possible for
the government to affect the consumer price indepen-
dently of the producer price. Even so, the calculaltions
illustrate the interplay of equity and efficiency that
would accompany each of the hypothetical price
changes. and would be necessary information for an
informed consideration of any proposed price reform,
As in previous sections, the exposition follows closely
that in Deaton and Grimard (1992). ‘

The theory of price and tax reform in developing
countries is well-developed in the literature, see for
example the intraductory chapters in Newbery and
Stern (1987). the survey paper by Dreze and Stern
(1987). and the monograph by Ahmad and Stern
(1991). In the standard case, where there are no quality
ellects, und everyone laces the same price. the analysis
runs as follows. Suppose that there is a proposal to
increase the consumer tax on goods i. The (local) con-
sequences of this change can be assessed by looking at
the derivatives of consumer welfare with respect to the
change. together with the effects on government
revenue, Fhe compunsatlon required by agent / for
price change A p, is q" Ap;. But we are typically not
indifferent as between dlfterent gainers and losers,
particularty in. LIXCs where there are very limited
instruments for redistribution. so these individual
compensations must he weighted according to weights
©% that are proportional to the social marginal valu.zg
of income to cach agent. The social cost of the
tax increasc is therefore given by the derivative
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aw
- 2,94 (24)

The tax change will afso have an effect on government
revenue, directly through the additional taxes raised
on the goods, and indirectly through the own-and
'cross~price'substitution effects that are induced by the
price increase. If R is total govemment revenue, then
the denvat:ve is

R ‘aqyi--il.'. I
-az 22, T o (25)

The ratto of (24) to (25) typlcally denoted Af measures
‘the social costliness of raising additional revenue
‘through goods ZIf A; is large, additional units of
.revenue are obtained at high social cost, as would hap-
_pen, for example, if the good is heavily taxed. is highly
price elastic, and most heavily cansumed by the poor.
By contrast, goods with low &, values are attractive can-
didates for raising revenue.

-As written, equations (24) and (25) take no account
of distortions elsewhere in the economy, nor of the
resource allocation effects of tax changes that will
typically resutt if prices do not reflect opportunity costs.

- To take account of these effects, write the consumer

pricep; asy; + t;, where, for the momenL.s; is interpreted
as'a base price that is unaffected by the tax change.
Since the tax change does not alter the total umount
spent by consumers, (25) can be rewritten as .

-L,T, ‘a"‘ (26)

a;

so that the tax cost ratios A; become

o Eetgt
A = .._._,..__..?...__..... (2N

-Zzsfﬂ_

BTTL Tk at.

Under appropriate (but non-trivial) assumptions.
Dreze and Stern (1987) show that (27) has an attractive
alternative interpretation that-allows a substantial
generalization over the pure revenue focus of (24) and
(25). In particular, if actual taxes are ignored. the vector
s is taken as a vector of shadow prices. Le. prices that
refect the relative social opportunity costs ot the
goods, so that the vector .is a vector of shadow tax
rates, then (27) captures all of the effects of the fax
changes through the general equilibrium system. and
is therefore of quite general applicability. Indeed. the
denominator of (27) represents minus the resource
costs. e the resource benefits of the tax increase, while
its humerator is. as before. the welfare cost. so that the
A/s are simply cost-benefit ratios at the “right” ie
shadow prices.

t
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The implementation of (27) requires the consump-
tion of the various commodities, which we have from
the survey, the price derivatives, which have been
estimated in Section 2, social income weights, which
are discussed below, and shadow prices. In this paper.
we focus only on the major distortions in Indian
agricultural policy, and do not attempt to derive a full
set of shadow prices: for an example of the latter for
1979/80 based on the data used in the Technical Note
to the Sixth Indian Plan, see Ahmad. Coady and
Stern (1986). The Indian domestic prices of rice and
of wheat are held below their world prices by the

Public Distribution System (PDS) which procures -

and stockpiles cereals, and which sells them to con-

sumers through fair-price shops. While purchases in -

fair-price shops are rationed, so that above the ration,

the marginal price is the free-market price—which is
‘presumably higher than it would be in the absence of
‘PDS—we simplify by trealmg “the PDS as if it
straightforwardly subsidized rice and wheat The
- other important dlstomon that we incorporate is the’
effective taxation of edible oils. The government pro-

tects the domestic groundnut processing industry, and

in consequence the prices of edible oils are above the:

world prices. Gulati, Hanson, and Pursell (1990)
calculate that. on average from 1980 to 1987, the
domestic price of rice was 67 percent of its world
price, that of wheat was 80 percent of the world price,
and that of ¢ groundnuts was 150 percent of the world
price. These translate into tax factors, the tax share in
the domestic price t /(1 + ;) of ~0.50, —0.25, and 0.33
for rice. wheat. and gmundnut oil. While these are
somewhat stylized figures, and ignore other price dis-
tortions in food prices. they are based on the Indian
reatfity of the 19%0s. and will serve very well to illus-
trate the general points of the analysis,

Before calculating the results. we need to adapt the
basic model of tax reform to n world where people
pay different prices. and where quality as well as
quantity is an object of choice. The simplest assump-
tion. and that adopted here. is that taxes on each
goods are ad valorem, 'so that the tax paid is a cons
tant proportion of price. so that the tax per kilo is
higher for higher priced varieties, as well as at
locations where rice is more expensive. It is easy fo
think of cases where this is not true. where taxes are
fixed @ rates per quintal. and where transport
margins are the same irrespective of the total value of
the load. Nevertheless. the assumption yields substan-
tial simpliﬁcations as we shall see. If the tax rate on
goods [ iv ;. then the tax pﬂld by consumer A on
goods i is T, ¥ ¢ where § = Wl(1 + ) is the ex-tax
unit vatue, Hence the compensatlon payable for an
increase At, is Vg8 Ar; so that the numerator of the A,
ratio (24) is replaced by

SARVEKSHANA : _ s o021

6

v

where we have adopted the standard (Atkinson) prac-
tice that the social weight given to additional income
for h is proportional to the level of per capita

- houschold expenditure, x/n, raised to the power of —¢

> 0. A value of £ of unity implies that additional
income is twice as valuable to someone with half the

income, with higher values implying a greater focus -

on the poor, and lower values less. SOCla| welfare
accountmg is done for individuals, not households.

but (28) is nevertheless correct under the inevitable -

assumptlon that household consumption levels are
equally shared among household members

STy denve ‘the revenue efTects of changes in t it

'helps fo decompose unit value into the product of 7
~ and quality, g Revenue ralsed i’rom consumer &, RA

DR

is then :

Ztt“kpt ‘h o e T (29)

where phis the ex-tax pnce t"aced by the consumer. We- :
can then differentiaté with respect to T, remembering
to take into account the shading of qualities in res--

ponse to price, and usmg the facts that .

dp * P b alnp
e T -8, 30
dt, I+, ﬁlnpj AU (30
it is possible to show that
oR" _ 1 ¢ T

e - (31
o1, I+t . I+1, <0, By )
which can be evaluated given actual or shadow tax
rates. the data from the survey, and the estimates of the
parameters. One final formula will be useful. Define
the aggregate budget shares, the shares of each expen-
diture in aggregate consumers’ expenditure. by

LS Y
¥, e (32)
ZII"#

and the “socially representative’ budget shares by

) —& Jt b
o L{.\’h/nk) o wh (33)

i Z] W
1

The cost-benefit ratios A; are the ratios of (28) to (31)
and can be written

W Z. et vi gl = Z,(;é/n"r xh wh . 7 (28):
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A = Wi, -{u e I A -.-.*—l (34)
! +1, VW ‘*"“tk "

The numerator of (34) is a pure distributional
measure for good i; it can be interpreted as the

relative  shares of the market representative -
individual (the representative agent) and the socially

representative individual, whose income is fower the
higher is the inequality aversion parameter €. This
- measure is modified by the action of the terms in
the denominator. The first of these (apart from 1) is
the tax facior multiplied by the elasticity of expendi-
ture on good i with respect to its pnce quality and
quantity effects takcn together. T'hls term measures
the own-price dlstorhonary' -fTe 't of
Iargc and negatwe. as would .

heavily taxed price elastic good, the. teri will con-

tribute 0 a large Ar-ratio and would indicate the
costliness of raising further revenue by that route.
The last term is the sum of the tax factors multiplied
by the cross-price elasticities, and captures the
effects on other goods of the change in the tax on
good i, again with quantity and ‘quality effects
included. From a theoretical point -of view, this
decomposition is trivial, but when we look at the
resull, it is useful to separate the own-and cross-
price effects since the former are likely to be more
reliably mcdsuru,l than the Iatter e

Table 9 shows the calculated efficiency effects of
rivising faxes on ¢ach ol the goods, distinguishing
hetween the various terms in the denominator of
(341 The first column shows the tax factors 1{1+1)
calculated from the accounting ratios discussed
above: these are the shadow taxes and subsidies
discussed above, The second column shows the
own-price  clasticities  of quality . and quantity
together: since the quality effects are small, these are
very close 1o the own-price elasticities in Table 8. For
the same reason, we do not elaborate on how the
difference is caleulated. see Deaton (1994) for full
details. The product of the first and second columns,
which is the third columns. gives the contribution of
the own-price effects to the measure of the distortion
thiat would be caused by a marginal increase in
price. These are non-zero only for rice, wheat, ang
oil: note hat hecause wheat is more price elastic
than rice. its own-price distortion is larger than that
for rice. even though its subsidy rate is half as
much. However, as the next column shows. that

October— December 1994

distortion caused by the wheat subsidy is somewhat
alleviated by the cross-price effects, because a lower
wheat price draws some demand away from rice.

‘which is even more heavily subsidized. The other

important cross-price effect is for meat, which comes
from the fact that rice demand decreases in response

to increases in the meat price. Because of the heavy

subsidy on rice, increases in the meat price would
decrease distortion. so that it is meat. rice and wheat

that attract the largest magnitudes in the final

column, while oil gets the smallest. On efficiency
grounds alone, the prices of wheat, rice, and meat

‘should be increased. and that of oil_ decreased.

. Table 10 brings in the equity effects. and
computes ‘the cost-benefit ratios that trade-off both

equity- and’ eff cuency In the fi rqt pair of columns,

“the "Atkinson: inequality aversion parameter is zero.
-so that all individuals are treated alike, no matter

how much their household has to spend. In this
case, the A ratios are simply the reciprocals of the
last column in Tabe 9. and we get again the same
ranking of relative tax costs. As we move to the

right, and the ¢ parameter increases, the equity

column gives larger values to the goods most heavily
consumed by the poor, and relatively smaller values
to those that are most heavily consumed by - the
those who live in houscholds that are better-off. for

'£=0.5, jowar receives the highest weight, with other
" cereals, pulses, vegetables, and sugar also receiving

weights larger than unity. These are the goods most
heavily consumed by the poor. At =1 or above,

jowar and other cereals are even further emphasized

as a-‘poor’ goods. and the ordering of the other
goods is much the same. as before. Of the two
subsidized cereals, the equity case is stronger for rice
than wheat—which is indeed why rice carries the
larger subsidy—and the difference betwgen them
increases with ‘the degree of inequality aversion. In
Mabharshtra neither cereal is consumed as heavily by
the poor as is jowar, although there limitations on

~ the extent to which the government could intervene

in that market. Note that since we compute these
equity effects from the raw data. without the
assumption of any functional form for Engel curves,
there is no reason why the rankings should change
in any simple way with changes in the inequality
aversion parameter.

The cost benefit ratios A bring together the equity
and efficiency effects. Rice, wheat. and when ¢ is




Octisher—December 1994

“large, meat and fruit, have the lowest ratios, Wheat
is @ more attractive candidate for price increases
.ithan is rice because it has a higher price elasticity,
and because it is more of a luxury than rice, but
working in the opposite direction are the facts that
its cxisting subsidy is lower. which causes less
distortion. and that subsidies on neither commodity
arc very effective at reaching the poorest. The best
candidates for price reduction are edible oil, for
which there is no good distributional argument for

~industrial protection, and jowar, a cheapening of

which  would help the poor but which is
‘probably impractical. :

In conclusion, we must again emphasize the
illustrative nature of these calculations. It would be
more  interesting  to evaluate realistic reform
proposals, and to have more precise estimates of
shadow prices. ‘But given these, the application of
the techniques of this paper, and of the estimated
elasticities, is ~straightforward. It ‘would also be
desirable to be able to say something more precise
about the operation of ration shops in urban areas,

something that should be possible with later rounds
of the NSS, where respondents are asked where they

purchased their food.
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Figure 2: Log unit price of jowar by district and subround, rural Maharashtre, 1983
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Table 1

Numbers of sample households by region and district
Urban and rural Maharashtra, NSS 38th round, 1983

25

8

rural ~urban Tural urban

Region I Coastal Region 4 Inland Coastal

©O1) Grester Bombay 0 1990 (14) Aurangabad 160 110

) Thgt_le. ' 240 29 (15 Parbhani e %0

©3) Kulaba 160 30 (16) Beed 160

(04) Ratnagiri 160 - 20 (17) Nended 160 60

@3 Sindhudurg 80 20 (i8) Usmanabad 240 100

Region 2 Inland Western @27 Jalna 80 10

(08) Ahmednagar ; 320 120 " Region 5 Inland Eastern

{09) Pune 7 320 460 (19) Buldana, 160 60

_(m)' Setara 240 9% (20) Akola 230 100

(1) Sangli 240 00 (1) Amravad 240 130
_ {12) Solapur 240 240 (2) Yevatmal 240 70

{13) Kohlapur 240 160 (23) Wardha 70 40

Region 3 Infand North (24) Nagpur 150 - 360

(05) Nasik 320 240 Region 6 Eastern -

(06) Dhule 240 50 (25) Bhandara 230 90

(©7) Jalgaon 320 200 (26) Chandrapur 230 110

Note : The numbers in brackets are the NSS codes for the districts and define the order of the graphs in Figures'1 and 2.

5--751 Statistics/95.
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Table 2

Budget shares, unit values and fractions buying various foods
Rural Maharashtra, NSS 38th Round, 71983

V(Percemages or rupees per kilo) >
- weighted : ugweigﬁned

% consuming share _unit value % consuming . share unit v;alue
e 88.6 863 332 883 824 330
wheat 727 3.89 275 724 368 275
owar > © 141 1189 173 760 22 172
other cereals 533 324 634 852 - 354 632
pulses & gram 981 597 5.60 95.6 597 . 556
dairy produce _ 844 521 kN 852 533 3.80
‘edible ofls & fats ' 985 581 158 990 600 1590
meat, fish, and eggs | 614 . 354 1568 60.5 345 15.88
vegetables 98.3 467 ° 210 98.9 470 207
fuit | - 83.1 232 - 6M ©o83l 230 - 635
sugar and gur _ 98.3 426 4.06 983 434 4.03
other food 1000 7.82 100.0 157
All food 100.0 6739 100.0 6741

- Notes : Weighted means are calculated using the sampling multipliers so a3 1o give estimates that are representative of the population as a
whole; unweighted means are sample means. The means of budget shares are the means of the individual shares and are not the same as
the ratio of average expenditure on the good to average total expenditure. Percetages consuming and budget shares are in percentages
unit values in (1983) rupees per kilo. '
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Variability of unit values and ANOVA by viliages. regions, subrounds znd subsamples
Rural Maharashtra, NSS 38ih round, 1983

_ Village ANOVA, Region, quarier 2and subsample ANOVA
log sd F» Ry , - Freg Fgq F.reg*g Fsubs
ice 199 A% 0.506 22 183.0 77 240
wheat 195 6.45 0493 276 . 709 - 3‘.06 1.68
jawar 7 24 0752 - 4814 509 nr 9.02
other cereals, 594 105 0.649 1764 192 555 467
pulses 201 129 0591 281 1577 529 388
daity 319 408 036 . - 163 . m 259 - oa
oits 162 135 0.603 159.8 285; CoBs - om
meat, eggs & fish 376 7.00. 0.573 e 03 - 66 164
vegetabies 287 525 0855 7. 2622 | m 280 ', 119
" fruie & nuts 807 893 0.544 M1 139 g s
sugar k:ﬁ:\gur— 165 102 0534 233 m1 ass 000

“Notes : The first column is 100 time§ the standard deviation of the logarithm of u_nil value, calculated over all households purchasing the good.
Cotumns 2 and 3 show the F-test and Ri-statistic associated with the presence of dummy variables for each village in the survey.

Columns 4, 5, 6 and 7 show the results of an analysis of variance of log unit values on dummies for the six regions, the four quariersof -

1983, interactions between region and quarters and the two interpenetrating subsampes of the NSS.
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FABLE 4: REGIONAL AND SEASONAL DIFFERENCES IN UNIT VALUES RURAL MAHARASHTRA, NSS 38TH ROUND, 1983

Rl R2 R3 R4 RS -Jan- Apr- Jul- R
Mar Jun Sep

rice o , 72 56 96 72 36 —121 -9 —20 0443
©.3) 5.7 86) 6.7) 8 230 ae) @mn

wheat 88 . 93 29 116 54 —139 —98 —41 0.106
5.8 a3 Q.0) (9.0) 42) an Q2o 6D

jowar 17.8 184 —17 39 —162  —I125 —59 =01 0.387

an (15 an (B.D €13) (16 a4 .1

other cereals | 815 —213 . —792  —195 132 —157 =18 180 0255
©7) e ) .8 6 . GO 74y

pulses & 284 211 185 15.1 68 —132 =105  —01 0240

gram @26) 23 (18 as) 69) (20y 16 o9

daity _ 45 ~i69 27 —B33 32 —107  ~56 63 0089

' G 9. a2 59 (14) a3 38 04 :

oils 205 168 203 182 137 23 =85 14 0233
Q@49 - @ e) @) an 3 6 Q.7

meat, eges & —216 125 146 176 116 08 —60 86 019

fish an 5 59 an @5) ©5) GD 62

vegetables 256 27 39 36  —61 —474 —422 =103 0589

@3 (eX3) (36 @as 59 6% 6D as)

fruit & nuts 796 70.5 86,0 66.0 491 = =26 —-16.7 —50 0067

a3 13 Q5 an (84 (0.8) 52} . (1.6

sugar & gur ‘ 08 =57 = —40 —50 —49 —160 —9.38 —30 0.169
0.8 10 @.5) )} &) 28 an 3.6

Notes : The estimates are obtained from regressing the logarithm of unit value against a constant (not shown), five regional dummies, three
quarterly duaunies, and a subsample dummy (also not shown). Absolute velues of ~values are shown in brackets. The figures shown are
100 times the estimates and can be interpreted (approximately) as percentage differences from the base region (Eastern) and the base
season {Oct-Dec). The regions are R1, coastal, R2 Inland Western, R3 Inland Northern, R4 Inland Central, and RS Inland

Eastern.
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FIRST STAGE R.EGRESSIONS BUDGFET SHARES AND LOG UNIT VALUES ON HOUSEHGOLD CHARACTERISTICS
RURAL MAHARASHTRA, NSS 38TH ROUND, 1933

budget share

long unit value

inx inn Inx l_n n type 1 type 2 type 3 type 4 sfe hindu budd
rice =221 205 58 —al  —13 a7 31 —45 05  —07  —15
- an ao (8. 8) 6D an (4.5 @n “4 (07 @6 - (09
wheat 0.0 032 a7 =26 —28 . —40 —35 —39 -9 —09 00
= @2 cen . 63 32 @2 (34) @n G5 - 24 on (0.0
jowar —821 - 686 . 42 a2 ~20 —34 22~ —42 —02 —11 —18
33 @6) .1 " (6.5) a7 (32) 1% @1) ©3) (.10 (13)
other —149 166 123 11 -3l Zws 0 43 =59 =165 556 55.0
* cereals ©3 @8 ) ©5) ©®» 6O 09 an 69 o) T 03
. pulses —185 113 22 —26 —06 03 —20 =39  —08 05 30
+.gram an an B9 “2 ©3) 03) “(135) @y a3 05 2.0
dairy 119 —058 109  —34 —~13  —36 .—46 —46 = —lI 15 29
- 7.6 G4 72 @n ©5) (L) (13) .0 on (©6) (o 8
oils —1.08 077 34 =22 o0 17 Zes —o7  —op . 03 —14
(13) (83) 7.6 @4 o) @ ©) 40 ©9 ©4 a’
meat, 079, 001 179 —85  —09 00 24 =00 =02 13 83
et 63) ©n - an 6 03) ©) ©n ey - oy @ @9
vegetables =175 013 37 15 =05 —12 —1§ —08 —10 —09  —08
e (20) a0 a. 6). =29 35 (1-5) (14 0D (9 1.0 (06)
fuit & 018 - —006 97 -4 41 -1 —02 .-“‘-—18.7. —16 —230 188
muts . (30) 09 G5 a6 ©9 05  ©0) . O ©) @e - 2y
sugar & —130 o8 - 52 —46"  —26  -48 a3 _ 35 —12  —05 = —04
gur @) @  an. & ey  © 6n Ten ey 0 64

Notes : Each row shows the (partial) resnlts of two regressions. In the first, columns | and 2, the budget share is regressed on Inx, the logarithm of
_total household expenditure, Inn, the logarithm of household size, nine ratios describing the age and sex structurs of the households, |
dummies for household type (iype 1 self-employed uon-ag-ncul;ure. type 2 agricultmral 1abor, type 3 other labor, type 4 self employed in
agriculture, and type 5, omitted here, other : type has the heighest living standard an average), a dummy (5/c) for scheduled caste ortribe,
a dummy for hindu {including jain and parsi), a dummy for Buddhist, the omitted category being Christian or Muslim, and a constant.
Dummies for each village are atso included. Onlythe first two coefficients are shown. In the second regression, the dependent variable is
the logarithm of unit value, and the right hand-side variables are the same. The expenditure, household size, and household type
dummies are shown in the table. The sample size is 5630 with 563 villages for the share equations, but varies from good to good in the
unit value equations with the numbers of households who purchase. All coefficients are shown as 100 times their value. Fuller details on
the share equations are given in Subramanian and Deaton (1991).
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TABLE 6: TOTAL EXPENDITURE. OWN, AND CROSS-PRICE ELASTICITY ESTIMATES RURAL MAHARASHTRA, NSS 38TH

ROUND, 1983
EL : price elasticities

ric whe jow ‘ oce pul dai oil mea veg fru sug
ric 0.67 0.68 011 014 007 —010 000 —075 . —002 —004 —0.13 —001
whe 12 —022 —128 —002 619 0802  Ol4 =035 —009 —006 —005 025
ow 029 015 004 —033 020 03 002 023 010 —o1t 007 —034
oce 046 021 027 037 —13¢4 0m —034 Ol 052 _oil  —00s 609
“pul 067  —013 015 —036 —002 —0S2 —015 004 004 —oll 005 031
G 11 —023 025 —018 euz 007 —0se 005 012 015 —0.07 02
il ' 079 017 —004 —009 003 —013 001 056 011 001 003 036 .
e ‘ 105 —041 —007 003 —000 —043 —o.zsn'* o7 —0s8 —O11 009 032 :
s 059 p.ui 015 036 006 047 —020 —046 006 —089 —001 —007
fru 098 064 012 —023 —003 001 02 041 —008 014 —083 —0.84
sug 065 - 033 —009 026 003 -08I 001 004 —001 —010  —001 —0.27

Notes : The first column is the estimate of the total expenditure elasticity computed at the means of the budget shares using the estimate of g°
(rom Table IV, Standard errors can be calculated by dividing the standard errors of 2 in table IV by the average badget sharesin Table L.
The matrix of price elasticities is calculated after allowing for the eflects of seasonal and regional dummies on the budget shares, see
Table VII below for variants. Estimates printed in bold face are (absolutely) greater than twice their standard errors. The goods are
identified by the first three letters aftheir names; see previous tables for fuller titles. The elasticity in row . column j estimates the effect
of a change in the price of good j on the quantity demanded of good i. The estimates imply that the own-price elasticity of cereals is
—033 (0.10) and that of all foods shown is —0.32 (0.00). Estimates are based on averaged data for 410 villages.
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TABLE7: OWN-PRICE ELASTICITIES UNDER ALTERNATIVE SPECIFICATIONS RURAL M{ARASHTRA. NSS 38TH

ROUND, 1983
Dummy varizbles included =
quariers none quarters regl;ons
regions
res : —068 ' —100 —0g7 ' —063
0.25) {041) (037) (025
wheat ~128 =13 -8 —~125
. 022 022) ' ©22) ©022)
jowar I : —033 . . —0e4  —061 . . —035
: : 0.13) ©12) 012) ©13)
other cereals . -124 124 - s —121
: - ©® . . oo - (0.08)
pulses & gram . : . 052 - -070 - . —080 —050 -
{0.13) 0.149) 014 - 0.13)
dairy - ‘ . —ps0 —0s2 —073 055
_ ©.0 {0.10) - (0.10) (0.10)
edible oils . , : —0.54 : —047 0. .. . =042 —057
: : (0.13) (008) {0.15) - 0.19)
meat, eggs & fish ‘ —058 091 : —0.93 —058
©.11 (0.09) (0.09) .10
vegetables . : =089 . w107 —1.00 —=0.75
T ((TR)) N - (009) (0.10) 009
. fuit and nuts ' —093 —095 =091 —097
(0.05) ©06) 0.05) : (6.05)
sugar and gur —027 —~020 " -—(.32 ~023
0.12) ©.12) 0.12) ©.12)
all cereals —033 —042 —037 —029
©.10) (0.15) T (012) (0.10)
all food ~032 a11 034 —027
(0.00) ' (0.00) (0.00) 0.00)
Wald symmaetry test - T 1471 2137 - 2848 1499

Notes : The specification is the same as that in Table 6 abovs, but the columns show the effects of including different sets of dummy variables at
the second stage of estimation. Column 1 corresponds to Table 6. Standard errors are shown in brackets.
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TABLE 8: OWN, AND CROSS-PRICE ELASTICITY ESTIMATES WITH SYMMETRY IMPOSED RURAL MAHARASHTRA, NSS 38TH

ROUND, 1983

€ price elasticitics

ric whe jow oce pul dai oil mea vg g  other

e

. whe
Jjow

- oce
pul
dai
oil

mea

i
sug

other

067 —055 001 007 007 —005 —004 012 011 =006 —005 OIF ~047
112 —002 —132 005 020 008 026 —019 —010 000 004 —014 003
029 008 004 —036 OI8 —0.0 008 —005 002 O - 004 —0.10 —009
046 —015 022 061 —LIT- 000 042 005 —000 005 —000 004 —024
067 —007 007 024 —000 —052 005 —002 © 001  OIl 005 004 —002
LIl —010 018 —D29 007 —009 —052 003 002 =011 —008 0@ —019
079 016 —011 ~—017 002 —003 004 =040 009 006 —003  0I4 o1
105 —029 —011 —003 —002 —000 —004 014 —085 005 006 002 —029
059 —010 002 028 004 014 —009 —007 005 078 006 —008 —006
088  —021 00 015 —002 0l —0a7 { oo 010 009 —093 —001 —022
065 026 7—0I1 032 003 005 005 020 003 —009 000 ~031 —04S

128 —006 —001 —015 .—0.04 —004 —003 —0I11 —003 004 —002 —008 —0.66

Notes:

The matrix of price elasticities is calculated after allowing for the effects of seasonal and regional dummies on the budget shares, see
Table 7 above for variants, and with the symmetry restrictions imposed, see the text, Estimates printed in bold face are (abolutely) greater
than twice thefr standard errors. The goods are identified by the first three [etters of their names: see previous tables for fuller titles, The:
elasticity in row i colamn j estimates the effect of a change in the price of good / on the quantity demanded of good £ The X? test for
symmetry has a value of 147.]1 and has 55 degrees of freedom. The estimates imply an ovm-price elasticity for cereals of —041 (0.09) and

“for all foods shown of —033 (0.04). Estimates are based on averaged data from 403 villages.
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TABLE 9 : EFFICIENCY EFFECTS OF PRICE INCREASES : MAHARASHTRA

tax factor e, own . cross total
rice —0.50 _ —060 : 030 005 135
wheat —025 | —132 033 —006 127
jowar ‘ : o 027 0 ' —008 092
&hercemzs. ' o —151 S SR 6.04 Y
pulses _ o 0 - —0s3 0 | 004 RS
daicy produce 0 e —002 098
edible oils.- C0m S SR ;.o._xs ,_ . —e07 - 080
weat, e, ¢ 0 S ee g 2 v
vegetables . ¢ ~0.62. 0 dos - 1.68 ,
fruit 7 0 —106 . 0 -~ on R Ot
sugar o 0 - o 0 N —008 092
Call other ' ' 0 —016 . 0 —em 0.09

Notes: Theui factor is the share of the shadow tax in the tax inclusive pﬁoe, ;i8 the own-price elasticity of guality times quantity, and is
i nppmxlm.ately equal to the own price elasticity shown in Table 8. Own and cross refer to the second and third terms in the denominator
of equauon (34) in ﬂm text, and total is the denominator itself. -

6—1751 Statistics/95.
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TABLE 10: EQUITY AND COST-BENEFIT RATIOS OF PRICE INCREASES : MAHARASHTRA 1983

e=0 e=035 e~ 10 e=20

. equity A equity A equity A cguity A

rice 1 0.74 | 1.00 0.75 1.00 074 098 072
wheat I - 078 09% 076 093 073 0.87 0.68
jowar . 1 1.08 109 118 117 127 133 144
other cemﬁls , 1 T 097 107 1.03 112 1.08 119 115
pulses 1 056 1.03 0.99 1.05 1,01 Lo - 1.06°
dairy ﬁmduce i ‘1.02 095 0 091 083 043 T 084
edible oils - 1 L 135 100 125 -1.01 _ 126 1.03 128
meat 1 082 098 030 095 078 091 074
vegetables 1 093 102 o 1.03 0.95 1.05 097
fiuit _ 1. 088 - 70.95 0.84 | 050 079 0.31 071
sugar 1 1.09 102 LI10 1.03 L2 107 117
all other ‘ 1 1.02 | 094 0.96 0.59 091 0.84 086

Notes : The parametere is the Atkinson parameter and controls the degree of inequality aversion: with £=0 there isnoe-equity weighting, and ase
increases, increasingly more weight is given to the effects on the poor. The column labelled equity is the (normalized) numerator of
equation (34) and is the ratio of the budget shares of the socially representative and market representative individuals divided by its
medn. The column labelled A is the cost benefit mtio of raising one unit of government revenue by inceasing the consumer price of the
comintodity, taking both equity and efficiency effects into account.




