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ABSTRACT

The tests for structural breaks in consumption patterns indicate multiple break points which are
not uniform across the population groups and also across commodity groups. Further, the results
indicate that the breaks could often be induced by the changes in the data collection methodology of the
survey and not due to changes in consumer behaviour alone. Apart from this, there is a shift in the
consumption pattern during the mid-1980°s in both the rural and the urban sectors. For the lowest
expenditure class the shift is away from food items with the rural sector showing a change in the price
response and the urban sector showing a change in the total expenditure coefficient. For the middle and
the upper expenditure classes the shifts are not only from the food items towards non food items but
also from the ‘food” group that includes items like cereals, milk and milk products towards the ‘other
food’ group which includes items like vegetables and fruits. Its causes are found to be changes in
preferences as well as the income effect.
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Moreover, the scope, concept and design of surveys, the way questionnaires are .
structured and information is elicited have changed over time. These factors affect the
comparability of estimates across time and reduce their usefulness for study of

changes in consumption patterns.

Rest of the paper is organised as follows. Section 2 discusses briefly the
findings of the existing studies on the changes in consumption patterns for India.
Section 3 describes the organisation of the data set as used in this analysis. Section 4
discusses the issues involved in the choice of break points for the given sample, the
econometric methodology used for estimating and testing a model with structural
breaks, and the demand system specification. Section 5 discusses the results for the

three-commodity dynamic demand model and the final section concludes the paper.
2. Changes In Consumption Patterns: the Indian Case

Since the mid-seventies shifts in consumption patterns for the Indian
population have been noted, by Meenakshi (1996a, 1996b); Perspective Planning
Division (1993); Radhakrishna (1991); Radhakrishna and Ravi (1990, 1992); and
Suryanarayana (1995). All these studies report shifts in consumption patterns (in per
capita terms) away from food items in general to non food items, from cereals to non-
cereal food items within the food group, and from coarse cereals to superior cereals
like wheat and rice within the cereal group. However, the choice of variables to
address the issue of shifts in consumption pattems and the possible underlying causes

vary across these studies.

Radhakrishna and Ravi (1990) (RR, henceforth) have analysed this issue based |
on a (hierarchic) demand system using the dummy variable approach, for the period

1964-'65 (19" round of the NSS) to 1986-'87 (42™ round of the NSS) with a pre-




determined break point in the year 1973-74 (28" round of the NSS).' The results show
the dummy coefficients to be significant- for all the expenditure groups and for all the
commoditics, with a decrease in the marginal budget share (MBS) of cereals and an
increase in that of the non-food items during the second period. Further, within the
food group there has-been a shift from the coarse cereals-towards rice and wheat for-

all the population groups considered by them, and these have been attributed to

changes in tastes,

Based on a trend analysis of consumption patterns, Radhakrishna (1991) has
observed similar shifts, since mid 1970s, uniformly across all expenditure groups
including the the poorer groups in rural areas, and larger shifts in states with higher
per Z:apita incomes. The cause for the changes in consumption patterns have been
noted as the changes in tastes particularly for the cereal items. This has been based on
the observation that the quantity of per capita cereal consumption of the poor had not
shown ény increase in spite of the improvements in their incomes and decline in
relative price of cereals. A further analysis into this aspect in Radhakrishna and
Ravi (1992) has indicated adverse effects of the shift away from cereals on the
nutritional intake of the rural poor. It has been noted that for the period between
1970-71 and 1987-88, the overall per capita total consumer expenditure improved
with increases in non cereal and non food consumption and decreases in the total
cereal consumption particularly for the rural sector. The factors that contribute
towards the positive effects have been noted as growth and relative price changes and

the adverse effect due to taste changes.’

! The first stage of the demand model is at the seven-commodity classification (‘cereals’, ‘milk and mitk
products’, ‘edible oil’, ‘meat, egg and fish’ ‘sugar, gur, etc.’, ‘other food’ and ‘non food’) based on the
linear expenditure system (LES). Dummies are also introduced at the subgroup level where the ‘cereal’
group is further classified into “rice’; “wheat’ and ‘other cereals” and the demand model is based on the
Nasse’s linear expenditure system (NLES). The analysis is carried out for various expenditure groups
formed on the basis of the poverty line (PL) adopted by the Government of India. The groups are: below

75% of PL = v. poor; 75% of PL to PL = moderately poor; PL to 150% of PL = mid strata and above
150% of PL = rich.

? The changes in aggregate per capita consumption and the expenditure on various commodity groups
have been decomposed on the basis that the change between two periods may be due to changes in: real
mean expenditure (growth component) or inequality (redistributive component) or relative prices or
consumer preferences (taste change). The study first estimates a hierarchic demand model as in RR (1950}
and has noticed similar results. This study also addresses the effect of such changes on the nutrient intake
of the different population groups in both the rural and the urban sectors.




The Expert Group on the Estimation of Proportion and Number of Poor
(Perspective Planning Division, 1993) has noted that the shifls in consumption
patterns involving reduction in shares of cereals and foodgrains is the cause of
reduction in average calorie intake across expenditure classes since the mid seventies.
But the Expert Group estimates have, been based.on consumer.expenditure proportions
at current prices and this may perhaps exaggerate the changes, as the associated
relative price changes have not been accounted for. Suryanarayana (1995) has partly
overcome this problem by examining the changes in aggregate consumer expenditure
at constant prices with the possible appropriate fractile-group specific price
adjustments and commodity specific price adjusiments, and changes in size and
composition of cereal consumption in physical terms. In this study changes in
consumption patterns have been observed since 1977-*78. The change particularly
among the poor has been towards a larger variety of food items with a marginal shift
towards non cereal items, and towards a better quality with a shift awéy from coarse
cereals towards superior cereals like rice and wheal, within the cereal group.
Interestingly enough these changes have been noticed during a period with limited
increases in aggregate real consumption and also when the consumption levels
happened to be still below the subsistence levels in terms of calorie intake. However,
unlike Radhakrishna (1991), these changes in the composition of consumption basket
have been attributed partly in response to changing tastes, changing relative prices and
their substitution effects on consumer choices, increasing market dependence on

superior but costly cereals and decreasing per capita availability of coarse cereals due

to a decline in production.’

All the studies mentioned above are at the all India level. Meenakshi (1996a)
has looked at the trend changes in consumption pattern for five different regions of
India (formed by grouping different states) between the period 1972-73 and 1987-88.
Broadly the changes are similar to those at the national level but certain differences
across regions and quartile groups have been highlighted. The important findings

include: operation of Engel’s law uniformly across regions and across quartile groups

* These changes were perhaps due to the changes in the rural labour market which involved a decrease in
self-employment and increase in wage employment and growing casualisation of wage labour coupled with
the fact that coarse cereals were grown largely for self-consumption whose production had declined.




in each region, decrease in cereal consumption within the food group with the
exception of the lowest quartile in the Eastern and the Southern regions of rural India,
substitution of costlier cereals like rice and wheat in place of the coarse cereals. The
causes of these changes have been primarily attributed to the effect of income changes
and in some regions to changes in.relative prices. In Meenakshi (1996b), the changes
in food consumption has been analysed for different states, based on the LES with
o time trends either for the ‘subsistence’ coefficient or the MBS. With a few exceptions,
in both the rural and the urban sectors, the expenditure elasticity for the cereals has

been found to be lower in the dynamic model.

These studies are important in that they indicate the direction of change for
various commodities and possible underlying causes of these shifts. However, the
analyses in all these studies are based either on the trends in consumnption patterns for
various items or the dynamic demand model based on the LES. The former approach
is restrictive as it is difficult to dissociate the changes in demand occurring due to
changes in income or relative prices (or both), from those occurring due to changes in
tastes or other factors. Therefore, a system of demand equations {derived from the
neo-classical theory of consumer behaviour) is appropriate to address the problem of
changing consumption patterns. Even the existing studies based on demand system
give little attention to account for dynamic structure in consumption patterns that are
likely to be affected by the various factors mentioned above. Moreover, the functional
form chosen to estimate the demand systems are all based on the LES, which is

restrictive due to its additively separable preference structure and linear Engel curves.”

Keeping in view the gaps in the existing studies this paper tries to improve
upon the methodology and the framework to analyse the consumer behaviour in India
over a period of time. The objectives of this study are: (i) to test for structural breaks

in consumption pattern in a demand system framework, as revealed by the NSS data;

‘As the LES is derived from an additively separable utility function, the price effects are directly
proportional to the income effects, This imposes a structure on the price elasticities, independent of the
nature of the data set. However, the sub-group mode! (NLES) in RR performs better in capturing the price
responses as the coefficients representing committed quantities in the latter are specified as functions of
prices. This captures the substitution effects between commodities appropriately (see., Brown and Deaton,
1972, pp.1197 ). Further, Majumder (1986), Ray (1986) and Viswanathan (1998) show that the linearity of
Engel curves and the additive separablity assumption of the LES are restrictive in the Indian context.




(i1) to explore the underlying causes of the changes; and (iii) to re-estimate the
demand system incorporating these changes., The issue of shifts in consumption
pattern is being addressed at the all-India level for four ordinal groups of population

and all-groups combined, at the three-commodity classification; for the rural and the

urban sectors separately.
3. Data

The consumer expenditure data from 4" (Apr.-Sep. 1952) to 47" round
(Jul.-Dec. 1991) is used and the price variables are the Wholesale Price Indices.’ The
expenditure data is obtained form various NSS reports and the price series are

obtained from Chandolk (1978) and Government of India (1987).

3.1.  Commodity groups

The commodity classification in the published NSS reports varies over the
rounds. Hence, ‘consistent’ commodity groups are formed by aggregating substitutes
and near substitutes. The choice of the commodity classification is governed by the
availability of the data uniformly across all the rounds for rural and urban all-India

data. In this paper the analysis is carried out at the three-commodity classification

comprising:®

(1) Food: consisting of (i) cereals and cereal substitutes and gram, (ii) milk and milk

products and (iii) meat, egg and fish;

* Ideally, in estimating the demand system, one should use the prices that the NSS uses to value the
expenditure. However, this is not reported and there is no other source which reports data on retail prices
for the period of analysis. Another series on prices is the consumer price index but this series is available
only from 1964-°65: A series for some of these commodities was constructed by Jain and Minhas, (1991) ™

and Tendutkar and Jain {(1993) which is also available only for the later rounds of the NSS. Hence, the
Wholesale Price Index is used for the price series.

¢ Though the maximum possible commodity disaggregation that could be obtained from published NSS
reports is the nine-commodity level, the analysis here is carried out in terms of a three-commodity group
specification. This choice is governed largely by data availability considerations since for a system like the
AIDS. given the limited sample size the degrees of freedom will be substantially larger for a three-
commodity than for a nine-commodity classification. This is particularly important for measuring the price
responses and addressing dynamic issues like changes in consumption patterns. However, the tests for
structural breaks have also been carried out at the nine-commodity level but could not be analysed in such
detail due to the lack of sufficient degrees of freedom as required for such an analysis.




(2) Other food: consisting of (i) edible oils, (i) sugar, ‘gur’, etc. and (iii)
miscellaneous other food like fruits and vepetables, spices and condiments, pulses

and its products, beverages and refreshments etc. and

(3) Non food: consisting of (i) clothing and ,f‘ogtwear, (ii) fuel and light and (iii)

miscellaneous goods and services, inclusive of durable goods.
3.2, Formation of ordinal groups

The consumption data as published by the NSS is in the form of size
distribution of households and population across 11 to 14 monthly per capita total
consumer expenditure (MPCTCE) classes with corresponding MPCTCE and its break
up into a number of broad commodity groups at current prices. These expenditure
classes are not updated sysiematically in keeping with changing prices,7 Therefore, the
average expenditure on a particular item in a given expenditure class will not be
comparable over time due to (a) inflation; and (b) varying population frequencies
(Suryanarayana, 1991). In order to facilitate comparison of the NSS consumer
expenditure distributions, the data set has been reconstructed to form ordinal
(population) groups, separately for the rural and the urban sectors. The ordinal groups
are defined with reference to total per capita consumer expenditure and are identified

by ranking the persons by level of per capita expenditure (PCE); based on quadratic

interpolation.

The ordinal groups are:

group 1. bottom 30 % (< 30%); group 2: next 20% (30-50 %); group 3. middle 30%
(50-80%); group 4: richest 20% (> 80%) top most 20 per cent; and all-groups: all the

ordinal classes combined.

The economic reasoning underlying the choice of the ordinal groups is as

7 The NSS expenditure class intervals were kept invariant til} the 28" rounds (1973-"74) even though the
consumer expenditures were collected and published at current prices. The limited changes in class
intervais that have been attempted since then are ad hoc and are not decided statistically taking into
account the accompanying changes in prices. The lack of an ‘appropriate’ price series for deflation leads to
the incomparability of the nominal consumption expenditure classes over time.



follows. Estimates of poverty for India vary between 30 and 50 per cent depending
upon the method of estimation (Ahluwalia, 1978, Suryanarayana and Geetha, 1996
and Tendulkar, et al., 1993). However, almost all the studies show that about 30 per
cent of the population have been perpetually in poverty. This finding motivated the
choice of the bottom 30 per. cent as one ordinal group. Further; the studies cited above
also show fluctuations in poverty in the range 30 to 50 per cent implying possibly that
this group bears the brunt of fluctuations in economic performance. This factor
motivated the choice of the second ordinal group as 30 to 50 per cent. These two
ordinal groups thus, constitute the ‘poorest’ and the ‘poor’ segments respectively of
the population for whom a major constraint binding consumer choice and hence
consumption pattern would be income. The top 50 per cent of the population is broken
up into two groups-middle 30 per cent and the topmost 20 per cent. The former class
could be taken to represent the consumption pattern of the ‘middle class’; and the
latter one with the largest proportion of expenditure spent on non-food items (and
hence a larger variety in consumption) would have a distinct pattern of consumption
in comparison to all the other groups. Thus, one expects that the formation of
population groups in this manner would allow for the consumption pattern to be
heterogeneous between groups and homogeneous within each group. The ordinal

groups are formed based on the ranking by level of per capita total consumer

expenditure based on quadratic interpolation.

4, Methodology

4.1.  Nature of the data set and the choice of regimes

Instead of testing each of the sample point for a break a priori information
based on the nature of the data set is used to demarcate the different regimes. The
literature on the limitations of the database discuss as to how the reported values of
consumption for the different items are affected by the changes in the methodology of
data collection which in tumm would (a) bias the estimates of poverty measures
(Suryanarayana, 1996) (b) bias aggregate consumption or consumer expenditure for
different commodities (see Minhas, 1988; Mukherjee, 1986; Vaidyanathan, 1986 and

the references therein), and (c) bias the Engel elasticities of various commodities
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(Ghose and Bhattacharya, 1994). These studies further indicate that the use of the NSS
data to assess changes over time-may be beset with problems. The surveys by the
NSSO are not conducted with a view to form a time-series but to construct aggregates
at different points of time. Further, the scope, concept and design of surveys, the way
questionnaires are .structured.and. information is-elicited have changed .over time. For
instance, changes in the reference period for consumption items, shift from consumer

expenditure to multi-purpose integrated household surveys and back, combining

_employment and consumption enquiries, changes in the schedules, frequency of data

collection, seem to affect comparability. Therefore some of these aspects related to the
data base would also affect the estimates of a demand system. This study for the first
time, tries to examine the effect of changes in methodology of data collection by the

NSS from a demand system perspective.

In this study the first break point is taken at the beginning of the integrated
househoid surveys (IHS, henceforth). This is done ori the basis of the plots of budget
shares for various commodities, over the NSS rounds as in Viswanathan (1998).® For
groups 3, 4 and all-groups in both the rural and the urban sector, there is an upward
shift in the budget shares of the ‘food’ group and a downward shift in the budget
shares of the ‘non food’ group for the three-commodity classification. For the nine-
commodity classification during the same period, the ‘foodgrains’ group and the
‘miscellaneous non food’ group show the upward and downward shifts respectively.
In addition, the consumption pattern of group 4 of urban all-India is also marked by an
upward shift in the ‘other food’ shares at the three-commodity level which is due to
the shift in shares of the ‘miscellaneous other food” group. Therefore, the IHS rounds
have been chosen as a separate regime (called as the IHS regime) to be tested for

parameter equality with the previous regime.

After these rounds no such unusual shift in the budget shares of some of the
commodity groups (for some of the ordinal groups) is observed. However, the data
following the IHS are not continuous in time due to the introduction of the

quinquennial surveys (QS, henceforth). The rounds 27" and 28" are chosen as one

¥ Mukherjee (1986) observes that during the [HS rounds the aggregate household consumer expenditure
is consistently less than the private final consumption estimated in the National Account Statistics.

9




regime and each of the rounds 32 and 38 is chosen as a separate regime - referred as
QS1, QSZZ and QS3, respectively. This choice is done to test the possibility of changes
in the consumption pattern firstly, due to the data gaps between these surveys which
put together cover a period of 15 years and secondly, as they are based on very large

samples compared to the.other. surveys (Ray.and Bhattacharya, 1992).

Finally, with the availability of yearly data after the third quinquennial survey,
the rounds 42™ to 47™ are chosen as a separate regime. This regime is referred to as
the post-QS3. The schedules for these rounds are similar to the first regime considered
above. Moreover, it is to be noted that this regime covers the decade of 1980’s when
the poverty levels in India were the lowest (Ravallion and Datt, 1996), the annual
growth rate of real per capita GDP doubled (Tendulkar and Jain, 1995) and the
household savings rate showed large improvements. Simultaneously, during this
decade substantial improvements in the per capita consumer expenditures for the
poorest decilés with a more diversified consumption basket for all expenditure groups
is noted, for both the rural and the urban sectors (Suryanarayana, 1995). It is likely
that these economy-wide changes would alter the consumption patterns and hence

affect the parameters in the demand model.

Based on the above observations about the database, the anticipated break

points are:
Table I. Choice of Regimes Over the NSS Rounds
Regimes Rounds Year
1.Pre-1HS regime 4ro g7t Apr. - Sep. 1952 to Sep. 1961 - Jul, 1962
2. IHS regime 19" - 25" Jul, 1967 - Jun. 1968 to Jul. 1970 - Jun, 1971
3.Q81 27" 28" Oct. 1972-Sept.”73 to Oct.’73-Jun.’74
4.QS2 32m Jun. 1977 - Jun. 1978
5.QS3 38" Jan. - Dec. 1983
6. post-QS3 ' 42m - 47" Jul. 1986 - Jun.1987 to Jul. - Dec. 1991

Note: IHS: Integrated Household Surveys; QS: Quinguennial Surveys

It is important to note that this choice of regimes is ad hoc that is, it may or

may not determine the final combination of the break points for a particular ordinal
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group. In order to test the validity of these break points, statistical tests are carried out.

The estimation procedure and the tests are described below.
4.2.  Empirical specification of the demand model

In this study, the functional form used to estimate the demand system is the
linear approximate almost ideal demand system (LA-AIDS). The functional form is a
linear approximation of the AIDS model of Deaton and Muellbauer (1980).° The
choice of this specification for the demand system overcomes the limitations of the
LES (used in RR) in that it does not bave constant marginal budget shares and the

underlying preference structure is not limited by additive separability.

The model with dummy variables attached to all the coefficients is as follows:

c = ¢l ( Y 't
w,=a, +da; D"+y y, logp,+y. dyl log F} +p, Iog[-f-;,—J +dft log G’ )
‘ (L8] Jj=1 .
where, i # [
w; = budget share of the i" commodity

pi=  price of the i" commodity,
X = total expenditure on all the commodities.
log P = Stone'’s index = jz;wf logp, .
D'=1 forregime '’
=0 otherwise

F;h =p; price of the j" commodity in regime ‘h’

=0 otherwise

G = (;:) ‘real’ total expenditure for regime ‘I’

= () otherwise

For the full rank regime, the estimated coefficient (except regime one) is obtained by

* This choice of the functional form has been found to be preferred over the LES, Also the linear
approximation of the AIDS model (as in Deaton and Muetlbauer, 1980) has been empirically justified. For
details on this see Viswanathan (1998).




the sum of the coefficient in the first regime with the corresponding dummy

coefficient in that regime as shown in equation A.7a.

4.3.  Tests for model stability and modelling the dynamic structure

From Table 1 it.is. noticed .that. for.the given sample there could be several
break points (different for different oxdinal group) with some of the sub-samples being
undersized to allow the estimation of coefficients. The generalised Chow-test as in
Dufour (1982) allows ‘testing of the equality of coefficient vectors in several
regressions when the design matrices have arbitrary ranks’. For the samples with
sufficient size, the test for structural breaks is reduced to a problem of testing the
equality of some or all the coefficients in several regimes. However, in this test the

interpretation of the null hypothesis for the undersized samples is not very clear.

Cantrell, Burrows and Vuong (1991) (CBV, henceforth) formalise the implicit
null hypothesis of the generalised Chow-test. CBV show that this test is equivalent to
introducing a dummy that jointly tests the hypothesis of equality of coefficients across
the full rank regimes and the equality of the predictions for the rank deficient regimes
with the estimator obtained from the first full rank regime. For the rank deficient
regimes this test indicates whether the observation(s) has (have) the mean value to be
different from that obtained from the first sample. Thus, the analysis is performed via
the dummy variable approach. The significance of the dummy coefficients
automatically produces indications on the commodities which show a regime shift,
and the coefficients that differ between any two regimes. The dummy variable
approach can be used to test for equality between the subset of coefficients for the
sufficient sized samples. The LA-AIDS specification with the homogeneity and
symmetry restrictions (of consumer theory) imposed is estimated in the seemingly
unrelated regression equations (SURE) framework. The test as in CBV (is for a single

equation linear model) for the SURE framework is briefly described in Appendix Al

' The tests for structural breaks assume that the variance-covariance matrix (only for the full rank
regimes} is the same across the regimes, but this may not be true in reality. However, if this is incorporated
in the SURE framework in the dummy variable approach the structure of the variance-covariance matrix

would become very complicated and also the number of parameters to be estimated would increase but this
aspect could be pursued in a theoretical framework.
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The test to identify structural breaks is performed as follows, First the sample
period from 4™ to the 25" is tested for model stability. If the tests reject the null
hypothesis then the sample is partitioned at the point when IHS rounds begin (that is,

the 19" round). Within each of these partitioned sub-samples, the test for structural

breaks is carried out to ensure-that there are no more break points. Also, for the same

period an alternative break point is chosen which is one round before the IHS rounds
(that is, the 18" round). Between the two variants the one which maximises the log-
likelihood value is chosen as the model for further tests. Then the next set of sample
points belonging to a particular regime are included in the model which is again
subjected to the tests for structural breaks. This process continues till all the sample
points are exhausted, Also within each of the regimes the test for model stability is
performed to ascertain if there are any more break points than the ones anticipatsd in
the beginning. This procedure is repeated for two cases: one, for which a subset of
coefficients differ across regimes (referred as model B) and one, for which all the
coefficients differ across the regimes (referred as model C). The static model (without
dummy variables) is referred as model A. The results on model stability and the

changes in the coefficients across regimes are reported in the next section.

5, Results

5.1.  Main Findings

The results for the final set of tests for overall model stability are reported in
Table 2. This test is to compare the likelihood values in the static model (or the
restricted model as all the coefficients are restricted to be the same across regimes)
with the model incorporating the dummy coefficients. The test statistic follows a chi-
square distribution. In columns 2 to 4 a significant (at 5% level of significance)
likelihood ratio value indicates that the dynamic model is superior to the static model.
In columns 6 and 7 a significant likelihood ratio value indicates that the modél that
allows for a subset of coefficients to change across regimes is rejected in favour of the

one where all the coefficients changes.
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Table 2. Likelihood Ratio Test for Overall Model Stability

Variant A Vs, B Variant A Vs. C Variant B Vs, ¢’

Rural Urban Rural Urban Rural Urban
Group | 96.29°  78.45° 87.33°  76.84° 8.45 2.02
Group 2 133.18"  56.55° 121,27 5333 12,017 3.21
Group3 98.41°  66.43° 88.51°  60.21 9.90 6.20
Group 4 88.97° 8211 74.79° 76,90 14.17° 532
All groups 93.33°  64.09° 83.69° 6220 9.63 1.89

Note: (1) Variant A: Static model without any dummy variables; Variant B: Dynamic model
allowing intercept and total expenditure coefficients to change across regimes; Variant C: Dynamic
model allowing intercept, total expenditure and price coefficients to change across regimes.

(2) The test statistic follows a x” distribution.

"For rural Group-1 Model B allows only the price coefficients to change across regimes.

The results for overall model stability indicates that for all the ordinal groups
and all-groups in both the rural and urban sector the static model is rejected. However,
with the exception of two ordinal groups in the rural sector all of them indicate that
the model allowing the intercept and the total expenditure coefficients to vary across
the sub-samples (of sufficient size) performs better than the model that allows all the
coefficients to vary across these regimes. This is true for both the rural and the urban
sectors. The inference on which of the coefficients vary across regimes in a particular
commodity equation can be had only for the sufficient sized regime, as the
coefficients cannot be estimated for the undersized samples. For the latter case, a
significant dummy coefficient is interpreted as the deviations from the mean

corresponding to the first regime (see equation A.7b of Appendix A). The following

table indicates the rank deficient regimes.

:
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Table 3. Rank Deficient Rounds for Different Ordinal Groups

Rural Urban

Group 1 32, and 38 28,32, and 38
Group 2 27 t0 28, 32, and 38 32,38, and 42
Group 3 28,32, and 38 27 to 28, 32, and 38
Group 4 28,32, and 38 28,32, and 38
All-groups 28,32, and 38 28, 32, and 38

Note: These regimes are identified based on the predictive test as explained in
Appendix A and the detailed results are given in the Tables B.1 in Appendix B,

As noted in Table 3, the rank deficient regimes are not uniform across the
ordinal groups for any given sector and also that for some of the ordinal groups the
rank deficient regimes are not the same as chosen in the beginning. However, the 32"
(Jul.’77 - Jun.’78) and the 38" (Jan.’83 - Dec.’83) rounds uniformly appear as break
points. Also, with the exception of group 1 in the rural sector and group 2 in the urban
sector, all the other ordinal groups and all-groups show either the 27" round (Oct.’72 -
Sept.*73) or the 28™ (Oct.’73 - Jun.’74) round as a break point. As noted before, each of
these rounds is a separate regime which could be either due to the data. gaps or the
larger samples compared to the other rounds. In the absence of information for the
intermediate rounds between the quinquennial surveys it is difficult to attribute a

particular reason for the occurrence of such departures.

For the full rank regimes the estimates of the coefficients are given in
Tables B.2 and B.3 of Appendix B for the rural and the urban sector respectively and

the results are discussed below.

The results indicate three regimes for all the ordinal groups and all-groups in
both the sectors with the exception of group 1 in the rural sector and groups 1 and 2 in
the urban sector. However there are differences between the ordinal groups and

between the two sectors with respect to the regime length and the coefficients that

vary across the regimes.




Group |

In the rural sector, the first full rank regime covers the rounds from 4 to 28 and
in the urban sector it covers the rounds 4 to 27. Though for both the rural and the
urban sectors the second regime is from 42 to 47, there are differences in the
coefficients that change. In the rural sector only the price responses change over the
two periods but for the urban sector the dummy coefficient for the intercept and the
total expenditure show a change. For the rural sector the model without accounting for
the breaks show that ‘food’ and ‘other food’ are complements to each other whereas
after the dynamic structure is incorporated these groups appear as substitutes in both
the regimes. The ‘non food’ and ‘other food’ groups are complements in regime 1 (as
in the model without structural breaks) but is a substitute in regime 2. The ‘food’ and
the ‘non food’ groups remain as substitutes with or without dynamic structure. For the
rural sector, this could mean that with increases in real income there is perhaps a

diversification in the commodity basket and hence the prices have a larger role to play

in the decision making process.

Group 2

For group 2 in both the rural and urban sectors, though the price responses are
significant there are no changes across the regimes. The intercept, the total
expenditure coefficients and the dummy coefficients attached to them explain most of
the variation in consumption for the three-commodity grouping. For the rural sector
the first full rank regime covers the rounds 4 to 17; the second full rank regime
corresponds to the IHS rounds 19 to 25; and the third full rank regime covers the
rounds 42 to 47. For the first regime, the ‘food’ and ‘other food’ groups are necessary
goods and the ‘non food’ is a luxury good.!" In regime 2 the dummy coefficients for
the intercept and the total expenditure is significant for the ‘food’ and the ‘non food’
groups with a positive sign for the former and a negative sign for the latter commodity
group. For regime 3 the intercepts in the ‘other food’ and the ‘non food’ is

significantly different from regime 1 and unlike regime 1 the ‘non food’ group appears

" In the LA-AIDS model a negative sign for the total expenditure coefficient in a particular commodity
equation indicates the good to be a necessity and a positive sign indicates the good be a luxury item.
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as a necessity, indicating the increased importance of this group in the budget set.

For the urban sector, the results are similar to group 1. There are two regimes
and the regimes differ in the intercept and total expenditure coefficients. Regime 1
covers the rounds 4 to 16, regime 2, 17 to 28 and regime 3, 43 to 47. For the second
regime the dummy coefficient for the total expenditure is different from the previous
regime with a significant value in the ‘other food’ (negative dummy coefficient) and
‘non food” (positive dummy coefficient) equations. This has resulted in the
expenditure elasticity of ‘other food’ to be necessity. For the third regime, the dummy
coefficients for the intercept and the total expenditure are significant for the ‘food’
and the ‘other food’ groups, with a positive sign for the former and a negative sign for
the latter commodity group. For the urban sector it is the ‘other food” group (luxury
good in the first regime and a necessity in the third regime) that assumes importance

in the budget set.
Group 3

For the rural sector, in the second regime (rounds 17 to 27) the ‘food’ group is
estimated to be a luxury good compared to it being a necessary good in the first
regime (rounds 4 to 16). This is a counter-intuitive result and occurs due to a large and
significant positive dummy coefficient for total expenditure in the ‘food” equation. In
the third regime, covering the rounds 42 to 47, the dmnmy coefficient for the total
expenditure is significant for the ‘food’ group (with a negative sign) and for the ‘non
food’ group (with a positive sign). This result for the total expenditure shows that
though the ‘food’ and the ‘other food’ groups are necessities as in the first regime,
their magnitudes are much lesser showing that they are more (income) elastic than
before. Similarly, the ‘non food’ group remains to be a luxury good but with a lesser

magnitude than in regime 1.

In the urban sector, for regime 2 (rounds 19 to 25), the results show that the
dummy coefficients are significant for the intercept and total expenditure with a
positive for the ‘other food’ group and a negative sign for the ‘non food’ group. For
regime 3 (rounds 42 to 47) dummy coefficients for the intercept are significant for all

the commodity groups but the dummy coefficients for the total expenditure are
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significant for the ‘food’ (positive sign) and the ‘non food’ groups (negative sign).

Group 4

For the rural sector, there are three regimes with respect to the intercept and
total expenditure coefficients; rounds 4 to 16 belong to the first regime, rounds 17 to
27 belong to the second and rounds 42 to 47 to the third. The dummy coefficients for
the intercept are significant for the ‘food’ group with a positive sign and the ‘non
food’ group with a negative sign. The dummy coefficients for total expenditure are
significant for all the three commodity groups with a positive sign for the “food” group
and with a negative sign for the ‘other food’ (though at 10 per cent level of
significance) and ‘non food’ groups. In regime 3 covering the rounds 42 to 47, the
dummy coefficient for the intercept is significant only for the ‘food’ group and has a
negative sign. This perhaps indicates a shift in preference away from the ‘food’ group.
The price coefficients do not show any change during the period 17 to 27 but for the
rounds 42 to 47 there are significant changes in the dummy coefficient for the own
prices of ‘food’, cross price of ‘food’ with ‘other food’ and ‘non food’ groups. With

regard to the price coefficients, regime 1 covers the rounds 4 to the 27 and regime 2,
42 to 47.

For the urban sector, the rounds 17 to 27 form regime 2. The dummy
coefficients for the intercept is significant (with a positive sign) only for the ‘other
food’ group; and the dummy coefficients for the total expenditure is significant with a
positive sign for the ‘other food’ group and with a negative sign for the ‘non food’
group. Thus, the ‘other food’ group is a luxury good for this regime whereas it is a
necessity in regime 1; the ‘non food’ group is a necessity good for this regime whereas
it is a luxury in regime 1. The rounds belonging to the third regime are 42 to 47. The
dummy coefficient for the intercept is significant only for the ‘food’ group but the

price response for the ‘food” group changes for the third regime.

All groups

For the rural sector, the price coefficients show no change across any of the

regimes. For regime two covering the rounds 17 to 27, the intercept dummy is
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significant in the ‘food’ (positive sign) and the ‘non food’ (negative sign) groups and
so is the case with the ‘real’ expenditure coefficient. When compared to regime 1 the:
expenditure elasticity for ‘food’ increases and that for ‘non food’ group decreases.
With a positive value for the dummy coefficient added to the negative coefficient
value in the first regime, we obtain such .a result and. similarly for the ‘non food’
group. Regime 3 covers the rounds 42 to 47 with the intercept being significant for all
the commodity groups and having a negative value for the ‘food’ and the ‘other food’
groups and a positive value for the ‘non food’ group. This indicates an increase in the
average budget share towards the ‘non food’ group, away from the ‘food’ and ‘other
food’ groups. The dufnmy coefficient for ‘real’ expenditure is significant and positive
in the ‘food’ and the ‘non food’ groups but is significant and negative for fhc ‘other
food’ grolip. The expenditure elasticity in this case does not alter much for the ‘food’

group but the ‘other food” group is less elastic than before.

For the urban sector, regime 2 covers the rounds 17 to 27 with. the intercept
dummy being significant in the ‘other food’ (positive sign) and the ‘non food’
(negative sign) equations. The ‘real’ expenditure coefficient is significant for all the
commodity groups with a negative sign for the ‘non food’ group and a positive sign
otherwise. Further, the expenditure elasticity for the ‘food’ and the ‘other food’ groups
increases in magnitude compared to regime | whereas this value decreases for the
‘non food’ group. However, the ‘food’ and ‘other food’ groups are both necessities
and the ‘non food’ group a luxury in both the regimes. Regime 3 covers the rounds 42
to 47. The intercept dummies are significant for all the commodity groups but has a
negative sign for the ‘food’ and the ‘non food’ groups. The dummy coefficient for
‘real’ expenditure is significant for the ‘food’ (positive sign) and the ‘other food’

(negative sign) groups.
5.2, Discussion of Results

(1) The IHS rounds:

e It is noticed that for the regime coinciding with the IHS rounds (19 to 25) or
for the regime that includes the IHS rounds (17 to 27), there is a positive sign
for the dummy coefficient for the ‘food’ group and negative sign for the
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dummy coefficient for the ‘non food’ group. Sometimes positive change is
also observed for the ‘other food’ groups.

* These changes mentioned are restricted only, to the. upper expenditure classes
and only to the intercept and total expenditure coefficients.

This result is due to the sudden upward (downward) shift in budget shares of the
‘food’ (‘non food’) group, increasing the relative importance of the ‘food’ group in the
commodity basket as noted in Viswanathan (1998). During the IHS rounds an
integrated schedule was used to gather information on all the socio-economic aspects
of a household, namely, demography, employment and unemployme‘nt, consumer
expenditure and enterprise (Dandekar, 1996 Vaidyanathan, 1986 and Mukherjee,
1986).'? This resulted in the NSSO collecting both the total expenditure and ‘income’
together which may have led to some distortions in the responses by the households.
Due to this perhaps there was under-reporting of income and hence the total
consumption by the respondents. The scope for under-reporting income and
expenditure by under-stating ‘food’ consumption is quite limited because ‘food’ is a
necessary good. The nature of items in the ‘miscellaneous non food’ category (like
durable goods and consumer services), on the other hand, is such that the expenditure
on these items could be consistently under reported along with total income and
expenditure. As a result, the proportion of ‘food’ consumption might have got inflated
due to the scaling down of the ‘non food’ expenditure and hence the total
expenditure,'® This may explain why the observed changes in the dummy coefficients
is confined to upper ordinal groups because the shares of durables and consumer
services in their total expenditure is relatively larger compared to that of the poorer
groups. Further, as the distortion is due to the under reporting of total expenditure the

economeltric results do not show changes in the price coefficients during this period.

" In the surveys prior to this period the schedules relating to different socio-economic aspects were
canvassed in relation to different sets of samples. The THS was discontinued from the 26th round (July

1971 to Sept. 1972).
“The budget shares add up to one. So a decrease in the budget share of one commodity would be offset
by the increase in budget share of some other commodity.
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(2) The quinquennial rounds: The data gaps due to the quinquennial surveys show up
as break points in the time-series for all the expenditure groups in both the sectors

except rural group 1.

For the quinquennial rounds, the absence of a continuous time series expenditure data
does not enable us to study the consumer behaviour during this period. Moreover, it
has also not been possible to study the effect of a larger sample size during these
rouncis, an issue that has been discussed in studies related to poverty (Ray and
Bhattacharya, 1992). As the estimates of the coefficients cannot be obtained for these

regimes it is not possible to explore the underlying reasons for the changes to occur.

(3) After the 38" round:

s For the period beginning from the 42™ round, there are changes for the lowest
ordinal group in both the rural and the urban sectors. In the rural sector the
changes in consumption pattern is reflected as a change in the price responses but
in the urban sector this is reflected as a change in the total expenditure
coefficients,

* For groups 2 and 3 in the urban sector and group 2 in rural sector the dummy
coefficients are positive (significant) for the intercept and total expenditure for the
‘food’ and ‘other food’ groups. This may be due to the shift away from cereal to
non-cereal food items like meat, egg and fish, and milk and milk products within
the ‘food’ group as noted by Suryanarayana (1995) and Meenakhsi (1996a). These
commodities are aggregated into ‘food’ group in this analysis which may be the
reason for a positive dummy coefficient. Also the positive dummy coefficient for
the ‘other food’ group may be due to a significant shift in the expenditure
proportions towards vegetables, etc. (included in this group) as noted in the studies
mentioned above.

» For group 4 in both the sectors the price responses have changed along with the
intercept and total expenditure coefficients. The shift is away from ‘food’ towards
‘non food’ and is reflected by a negative dummy coefficient for the intercept and
total expenditure for the ‘food” group and a positive dummy coefficient for the

‘non food’ group.

» For all-groups the response is mixed. The intercept and total expenditure
coefficients move in opposite directions in both the sectors. For the ‘food’ group
the dummy coefficient is negative for the intercept but positive for the total
expenditure variable. This perhaps indicates that though the preferences have
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shifted away from the ‘food’ group there could be changes in the composition
within the ‘food’ group due to the income effect. Also, for the rural sector the ‘non
food’ dummy coefficient for both the intercept and total expenditure is positive

indicating that shift towards the ‘non food’ group.could be both due to changes in
preferences and due to the income effect.

* Another important f{inding is that when the structural breaks are accounted for
using the dummy variables, the curvature conditions are satisfied for all the points
in the sample space}except the rank deficient regimes where no such information
could be obtained. This is true for both the rural and urban consumers.

This perhaps indicates that in the demand system without structural changes, the

curvature condition was not satisfied because of dynamic mispecification. When the

coefficients are estimated the curvature condition was satisfied at all the sample

points.

For the post-QS3 rounds the results are similar to the other studies using
different methodologies. The study by RR is comparable with the present one as it
addresses the issue of changes in consumption pattern based on a (hierarchic) demand
system using the dummy variable approach and covers a long enough time period. RR
is probably the first attempt to examine the question of changes in tastes within a
theoretically and methodologically rigorous framework and is a significant
contribution to the consumer behaviour analysis in India. However, the same issue is

addressed here in a much larger perspective by improving the methodology that takes

into account the following factors.

For India the consumption pattern for the majority of the population in the
initial years was at the subsistence level of consumption. In such a case the only
constraint binding a consumer’s decision would be his income level. But with
improvements in the living standards, prices would also appear in a big way. In sucha
case not only the price variables would appear significant in the econometric model
for consumption demand but also substitution possibilities may arise between
commodities. The former would rule out Engel curve estimations, requiring a demand
system framework and the latter would mean that the functional form specification
used for the estimation of the demand system should be effective in modelling this

aspect. Therefore, the choice of the LES with additively separable preferences may not
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be an appropriate specification as the effect of relative price changes are not measured
adequately. The LA-AIDS model being a flexible functional form, the price responses
are measured effectively, distinguishing it from the income responses, and without any

pre-conditions on the parameters prior to the estimation.

Also, with the process of development there would be changes in consumption
demand due to the Engel’s law (over time), that is, a decrease in the budget shares of
food and an increase in the budget shares of non food.'* Such changes in consumption
pattern are a natural occurrence and cannot be interpreted as due to changes in
preferences. However the LES with constant marginal budget shares would not permit
capturing the changes in demand due to Engel’s law and the use of this model may
show dynamic effects due to mispecification. Therefore, the specification of the
functional form should be such that these changes would be precluded and other
causes of structural breaks could be identified and modelled. Again the LA-AIDS
functional ij‘“orm overcomes this problem as it is derived from the price independent

generalised logarithmic cost function that allows for non-linear Engel curves.

The dummy variable approach is appropriate to capture regime shifts in a
linear (in parameters) model. It clearly brings out the differences in coefficients
between two regimes and permits identification of the regressors that account for such
breaks. Further in a linear model, a significant dummy for the constant term would
perhaps suggest a change in taste and significant dummies for prices and income
would indicate that the changes in demand might have occurred due to some abrupt
changes in these variables. With a non-linear model like the LES, such interpretations

of dummy coefficients may not be possible.

Finally the break points are tested for their validity unlike in RR where 1973-
74 was a pre-determined one. Also, the present study shiows that there could be other
causes of breaks induced by extraneous factors like changes in methodology of data
collection which indirectly affect the independent variables. This is true particularly

for the study by RR where the data set includes the rounds belonging to the integrated

" With increase in incomes the consumers would also prefer to use better quality of the same cereal but
such issues are not addressed in any of the studies due to the fack of adequate information.
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household survey unlike the other studies mentioned above where the analysis is for
the perjod beginning from 1972-73.

The results here are different from RR: there are multiple break points in the
consumption for all the ordinal groups and all-India for both rural and urban
consumers; the independent variables that contribute towards the break and the
commodities which show breaks in consumption demand vary between the four

ordinal groups; and the breaks cannot be attributed to gradual changes in tastes in the

conventional sense,

0. Conclusion

The present study improves upon the econometric modelling for testing and
incorporating structural breaks for an analysis‘ of consumption patterns and also
explores the causes of sﬁch breaks in the Indian context. In this study it has not been
possible to analyse the changes in cereal composition - decline in the budget share of
coarse cereals and an increase in the budget share of rice and wheat — an important
issue for a developing country. The break-up of the expenditure data on ‘foodgrains’
into ‘cereals’ and ‘cereal substitutes’ is not reported for all the NSS rounds from the
beginning. Thus with the data gaps being more frequent and not matching with the
gaps in the aggregate ‘foodgrains’ series, it has not been possible to address this issue
in detail at a further level of disaggregation for the corresponding rounds, in an
econometric framework. Also, given the small sample covering 32 rounds of the NSS

a larger commodity disaggregation would lead to a degrees of freedom problem in

order to estimate a demand model like the AIDS.

The results of this study imply that for policy models requiring demand

forecasting, the pooling of the data set over the NSS rounds would be inappropriate..

The results for the lowest ordinal group in the rural as well as the urban sectors show a
decline in the budget shares of food after the 27" round (after taking into account the
substitution effect). This perhaps is an indication that the calculation of poverty
measures should be based on a wider basket of consumption rather than on food-
energy-intake method alone because with changing consumption pattemns these

measures may not adequately capture the living standards of the population
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(Perspective Planning Division, 1993). The results highlight the differences in
consumption patterns of the different economic sections of the population and hence
their differences in responses to *income’ and price changes. Therefore, for the policy
models that address redistributive issues the consumption model based on
disaggregate (forming either.decile groups or ordinal classes) rather than a pooled data

set (taking all expenditure classes together) would be an effective one.

This study as it is based on all India data is only indicative of the causes of
dynamic structure in the consumption patterns. A state level analysis would be more
informative to understand the underlying process and the changes over time. Further
to measure the price responses adequately, it would be appropriate to use the retail
prices. However, such a series is available for a shorter period of time. Therefore one
may attempt to measure the price responses and address related issues by estimating a
model using the regional level data on consumer expenditures. This extension would

also take care of the limitation posed by the reduced sample size.

25




REFERENCES

Ahluwalia,M.8., (1978), ‘Rural Poverty and Agricultural Performance in India,’
Journal of Development Studies, Vol.14, pp. 298-323.

Brown,J.A.C., and A.8.Deaton, (1972), ‘Models of Consumer Behaviour: A Survey’,
The Economic Journal,Vol.82, 1145-1236.

Cantrell,R.S., P.M.Burrows and Q.Vuong, (1991), ‘Interpretation and Use of

Generalised Chow Tests’, International Economic Review,Vol.32, No.3,
725-41.

Chandolk,H.L., (1978), Wholesale Price Statistics in India: 1947-1978, Vol I,
Economic and Scientific Research Foundation House, New Delhi.

Dandekar, V.M., (1996), The Indian Economy: 1947-92: Vol-2 Population, Poverty
and Employment, Sage Publication, New Delhi.

Deaton,A. and J.Muellbaver, (1980), ‘An Almost Ideal Demand System’, American
Economic Review, Vol.70, 313-24.

Dufour Jean-Marie, (1982), ‘Generalised Chow Tests for Structural Change: A
Coordinate-Free Approach’, International Economic Review, Vol.23, 565-75.

Ghose,S., and N.Bhattacharya, (1994), ‘Effect of Reference Period on Engel
Elasticities of Clothings and Other Items’, Sarvekshana, 35-39.

Government of India, (1979), Report of the Task Force on Projections of Minimum

Needs and Effective Consumption Demand, Perspective Planning Division,
Planning Commission, New Delhi.

, (1987), Index Numbers of Wholesale prices in India: A Time Series

Presentation 1971-1986, Office of the Economic Adviser, Ministry of
Industries, New Delhi,

Jain,L.R.. and B.S.Minhas, (1991) ‘Rural and Urban Consumer Price Indices by
Commodity Groups’, Sarvekshna, Vol. XV, No.1, July-September 1991.

Majumder,A., (1986), ‘Consumer Expenditure Pattern in India : A Comparison of the
AIDS and the LES’, Sankhya, Vol.48 Series-B,Pt.1, 115-43,

Meenakshi, J.V., (1996a), ‘Food Consumption Trends in India: Towards a Better

Quality of Diet’, Journal of Indian School of Political Economy, July-
September, 533-50.

, (1996b), ‘How Important are Changes in Tastes: A State Level Analysis of

Food Demand”, Economic and Political Weekly of India, Vol. XXXI1, No.50,
3265-69.

Minhas,B.S., (1988), ‘Validation of Large Scale Sample Survey Data: Case of NSS

Estimates of Household Consumption Expenditure’, Sankhya, Vo.150, Series-
B, Pt.3, 279-326.

Mukherjee,M., (1986), ‘Statistical Information on Final Consumption in India and the
National Sample Survey’, Economic and Political Weekly, Vol.21, No.5, 206-9

26

Nat

Per

Ra

Ra

Ra

R

St


http:Review,Vo1.32
http:Journal,Vo1.82

Murthy, M.N., and R.Ray, (1989) ‘A Computational Procedure for Calculating
Optimal Commodity Taxes with Hlustrative Evidence from Indian Budget
Data’, Scandinavian Journal of Economies, 19, 655-70,

Narayana,N.S., K.S.Parikh, and T.N.Srinivasan, (1991), Agriculture, Growth and
Redistribution of Income: Policy Analysis with a General Equilibrium Model
of India, North Holland/Allied Publishers, New Delhi.

Perspectives Planning Division, (1983), Report of the Expert Group on Estimation of
Proportion and Number of Poor, Planning Commission, New Delhi.

Radhakrishna,R., (1991), ‘Food and Nutrition: Challenges for Policy’, Journal of the
Indian Society Of Agricultural Statistics, Vol. XLIII;, No.3, 211-27.

and K.N.Murthy, (1997), ‘Econometrics of Complete Demand Systexﬁs with
Hlustrative Applications for India’, in K.L.Krishna (ed) Econometric
Applications in India, Oxford University Press, Delhi.

and C.Ravi, (1990), ‘Food Demand Projection For India’, Centre For

Economic and Social Studies, Background Paper prepared for 1991 India
Country Economic Memorandum.

and C.Ravi, (1992), ‘Effects of Growth, Relative Price and Preference on
Food and Nutrition’, Indian Economic Review, Special Number, 303-23.

Ray,R., (1986), ‘Sensitivity of ‘Optimal’ Commodity Tax Rates to Alternative

Functional Forms: An Econometric Case Study of India’, Journal of Public
Economics, 31, 253-68.

Ray, S.N. and M.G.Bhattacharya, (1992), ‘An Appraisal of the Methodologies and
Data Issues Relating to Poverty Analysis’, in G.K.Kadekodi and

G.V.S.N.Murthy (eds): Poverty in India: Data Base Issues, Vikas Publishing
House, New Delhi.

Ravallion,M., and G.Datt, (1996), ‘India’s Checkered History in Fight Against
Poverty: Are there Lessons for the Future?’, Economic and Political Weekly,
Special Number, September 1996, 2479-85.

Suryanarayana, M.H., (1991), ‘A Note on Lorenz Ratios Based on NSS Consumption
Distributions’, Journal of Quantitative Economics, Vol.7, No.1, 179-83.

, (1995), ‘Growth, Poverty and Levels of Living: Hypothesis, Methods and

Policies’, Journal of Indian School of Political Economy, Vol.VII, No.2, 203-
55,

, (1996), ‘Poverty Estimates and Indicators: Importance of Data Base’,

Economic and Political Weekly, Vol. XXXI,No.35, 36 & 37, Special number,
1996.

and S.Geetha, (1996), ‘P-a. Poverty Measure: An Estimable Approach’,
Arthavijnana, Vol.38, 233-47,

27



http:Vol.XXXJ,No.35

R R ERNESSTIN AT S

Tendulkar,$.D., and L.R.Jain, (1993), ‘An Analysis of Inter-State and Inter-
Commodity Group Rural-Urban Consumer Price Indices in India, 1983 to
1988-89°, Journal of Indian School of Political Economy, Vol.V,No.2.

and , (1995), ‘Economic Growth and Equity: India, 1970-"71 to 1988-
‘89, Indain Economic Review, Vol.30, 19-49,

, K.Sundaram, and L.R.Jain, (1993), Poverty in India: 1970-°71 to 1988-'89,
International Labour Organisation, Asian Regional Team for Employment
Promotion (ARTEP), New Delhi.

Vaidyanathan,A., (1986), ‘On the Validity of NSS Consumption Data’, Economic and
Political Weekly, Vol. XX1,Vol.3, 129-37.

Viswanathan,B., (1998), Some Econometric Issues in Consumer Behaviour Analysis,
Unpublished Ph.D. Thesis Submitted to Indira Gandhi Institute of
Development Research, Mumbai,

28

parai
dem:
obse
(Zell

Yo

The

E(1

It
su
th

eC



APPENDIX A

Let there be P commodities (or cross-sections) each with T observations and K
parameters (regressors) to be estimated in the demand model. For the purpose of
demand system estimation suppose each of these P commodity equations (with T
observations each) represent each of the (n-1) commodities. Then the SURE model

(Zellner, 1962) is commonly represented as follows:
Yorrery=Xocprerx)B o pinty Y ¥ eprss) Al

The vector of disturbances has a covariance matrix:

/“‘7::11* oply . o]
oyly oply . oyly
E(uu )=| . . o . =ZO®1mfpr,p, A2
Opdy Ol . Oppdy

where, the correlations between the disturbances in different equations is expressed

as:

E(u,)=0, t=s

E@u,)=0 1t+s forij=12,..,P

2, = the variance-covariance matrix of contemporaneous correlation and
I = identity matrix of order T.

The estimator of the coefficient in the SURE model is given by
Bo=(XoI ™ X, J(X4I7'Y,) A3

Suppose the hypothesised structural change occurs at L-1 different points that

is, there are L regimes, with T}, observations in each of them. This model is

represented as:
Y Wox'Mp e ™ h=12,...L Al

It is possible that some of the regimes may have a rank deficient design matrix. In
such regimes it is not possible to estimate the 3 coefficients. If X" is of full rank then

the corresponding ﬁ*(”) can be estimated as a SURE model for each of the regime as in

equation A.3.
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The L regimes could be stacked to obtain a single model and represented as:

Y'=X"f' e , AS
where,
“X(l) J
X(Z) '8:2};
* » ﬁ
X = ‘ and f = .
. (1)
L B
! X | prerrx ) S LPRx]

The model in equation A.5 is referred to as unrestricted model and the model in
equation A.l is referred to as the restricted model. In order to test for the model
stability, identify the location of breaks and explanatory variables contributing
towards these breaks the methodology suggested by Cantrell ef al., (1991) is used. In
this a likelihood-ratio test is constructed that jointly tests the hypothesis of equality of
/3 coefficients across the full rank regimes and the equality of the predictions for the
rank deficient regimes with the estimate obtained from the first regime (which is
essentially of full rank).

Without loss of generality, we can stack the full column rank matrices together

and keep the rank deficient ones below. Then the model can be stacked as:

BARRE. A 171 B0 ]

Y, {=|x® 0 . . x@ H g0 |te A6
1 ¥ ) 0 I, o)
LY | x® 0 . . . . 00| |o®)
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For the full rank regimes the SURE estimators is obtained as in equation A.3:
AV, aW=(j (’)m/f?(‘)) for i = 2,..,, q and ATa
for the rank deficient regimes:

GV= (¥ - xW Oy fori=qtl,...., L. ATb

Therefore, the joint test is to test the nullity of d?, ™ . In order to do this a
likelihood ratio test comparing the unrestricted model in equation A.6 with the
restricted model in equation A.l is used. The rejection of the joint null hypothesis
would imply that the coefficients are not stable over the entire sample period. Further,
for each of the full rank regimes the significance of the dummy coefficients attached
to the different regressors give information on whether the coefficients for a particular
commodity group differs from the first regime or not. For each of the rank deficient
regimes depending on the predictive test one can infer whether the particular

commeodity group belongs to the first regime or not.
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APPENDIX B

Table B.1. NSS Round-wise Predictive Test Results to Identify Rank Deficient Regimes

g

Rural Usrban
Group 1 3o 3gh 28t 3 38t
Food -0.032"  -0.071° 0.011 -0.028 -0.086
(-1.74) (-3.65) (0.6) -1.1) (-4.4)
Other Food  0.039" 0.045" 0.047" 0.021 0,050
i (3.35 (3.21) (2.64) (1.87) (2.69)
NonFood  -0.006 0.026 -0.058 0.007 0,036
(-0.04) {0.15) (-0.27) (2.03) 0.17)
Group 2 27 t0 28" 32M 3gh 32M 3g™ 42m
Food -0.039" -0.086" -0.126" -0.004 -0.081" -0.051"
(-2.01) (-4.68) (-7.00) (-0.21) (-4.12) (-2.21)
Other Food  0.031" 0.033" 0.050" 0.043" 0.055" 0.061"
(2.33) (2.54) (3.60) (1.88) (2.05) (2.26)
NonFood  0.008 0.053 0.076 -0.039 0.026 -0.010
(0.07) (0.46) (0.66) (1.22) (0.88) -0.27)
Group 3 28" 32 3" 27 to 28" 320 38"
Food -0.039"  -0.053" -0.125" 0.018 -0.015 -0.063"
(-1.89) (-3.27) (-7.79) (1.00) (0.94) (-3.33)
Other Food  -0.005 0.046" 0.048" 0.018 0.034" 0.052"
(-0.28) (3.27) (3.41) (1.15) (2.56) (3.23)
Non Food 0.044 0.006 0.078 -0.036' 0.019 0.010
(0.46) 0.07) (0.79) (-2.33) (-0.18) (0.10)
GI‘OUp 4 28(]1 321\d 38“‘ 28“} 32\'1d 38”\
Food -0.038" -0.111" -0.137" -0.002 -0.068" -0.118"
(-2.26) (-5.49) (-6.43) (-0.09) (-3.21) (-7.02)
Other Food  0.023 -0.013 0.052" 0.015 -0.003 0.026
(0.68) (-0.67) (2.31) (0.046) (-0.12) (1.20)
Non Food 0.014 0.124" 0.084 -0.013" 0.072" 0.091"
(0.26) (2.29) (1.57) (-2.44) (2.44) (3.09)
All groups 28" 3™ 38" 28" 32nd gt
Food -0.026"  -0.078" -0.121° -0.006" -0.035" -0.088"
(-1.94) (-6.02) (-7.77) (-2.42) (-3.24) (-8.06)
Other Food  0.014" 0.021 0.051" 0.012 0.037" 0.054"
.71 (1.45) (3.56) (0.49) @2n (2.90)
NonFood  0.011 0.057 0.069 -0.006 -0.003 0.035
(0.09) (0.43) (0.52) (-0.06) (-0.04) (0.37)

Mote: 1. The reported test results are the differences in the predicted values as in equation A.7b of
Appendix A,

2. The values in brackets are the t-ratios.
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Table B.2. Coefficients for Dynamic LA-AIDS Model: Rural

GROUP |

Intercepts (no change across regimes)

Coeffs.  Food Othfd Nonfd
o 0442° 028" 0275
(4.5) (5.54) (3.00

Price coefficients

Regime 1 (rounds 4 to 28)

Coeffs.  Food Othfd  Nonfd
v, 0461
(2.34)
vy 0107 039"
(-2.38) (3.86)
vy, -0.055  -0.032  0.086"
(-1.34) {-1.64) (2.37)

Dummy coefficients for price

Regime 2 (rounds 42 to 47)

Price coefficients

Coeffs. Food Othfd Nonfd Coeffs.  Food Othfd Nonfd
dyy 0965 yi L1126
(230 270
dyl  -0.563" 0306 vi,  0.670"  0.445
(-5.2) (4.54) (-6.38) (1.57)
dyy,  -0.402 0.257" 0.145 i -0.456 0.225 0.231
(-0.92) (2.19) (0.29) (-1.04) (0.52) (0.18)
Total expenditure coefficients (no change across regimes)
Coeffs.  Food Othfd Nonfd
Bi -0.222 0.183 0.039
(-2.58) (3.53) (0.35)

NOTE: (1)The Greek letters represent different coefficients for the different regimes as in equation 1.
(2)The subscript refers to a particular commodity group and the superscript refers to the particular full
rank regime as mentioned in the table.

(3) The coefficient for the first regime is represented with the superscript ‘1’ and for the other regimes it
is the sum of the dummy coefficient (preceeded by a ‘d* as shown in equaiton 1} and the corresponding
cofficient in the first regime as shown in equation A.7a.
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Table B.2. Coefficients for Dynamic LA-AIDS Model: Rural (Contd.)

GROUP 2

Intercepts

Regime 1 (rounds 4to 17)
Coeffs.  Food Othfd Nonfd

ol 0291 0118 0.590°
3.79) (2.18) (10.36)

Dummy Coefficients for Intercept Intercept
Coeffs. Food Othfd Nonfd Coeffs. Food Othfd Nonfd

Regime 2 (rounds 19 to 25)

do? 0260  0.106  -0.366" o 055" 02247 0224
1.75) 0.97) (-3.18) “.1n (2.32) (2.18)

Regime 3 (rounds 42 to 47)
da?  0.091 0285  -0.376' o) 038" 0404 0214
(0.54) (2.48) -3.27% ©@.72) 4.22) (2.18)

Price Coefficients (no change across regimes)
Coeffs. Food Othfd Nonfd

v, 0.101
(1.4)

vh o 0.012 0,010
(0.26) (-0.31)

v, -0.113° 0002  0.113
(-2.6) (-0.02) (3.21)

Total expenditure coefficients

Regime 1 (rounds 4 to 17)
Coeffs. Food Othfd Nonfd

‘Bl -0.268°  -0.045 0313
(-4.14) (-1.00) (6.52)

Dummy coefficients for total expend. Total expenditure coefficients
Coeffs.  Food Othfd Nonfd Coeffs. Food Othfd Nonfd
Regime 2 (rounds 19 to 25)

dp? 0235 0056  -0.291" B2 -0.034 0011  0.022
.07 0.67) (-3.27) (-0.34) €0.16) 0.29)

Regime 3 (rounds 42 to 47)
dp? 0213 0.148"  .0361° B} 0055  0.103  -0.047
(1.87) (177 (-3.74% (-0.48) (1.31) (-0.58)




Table 3.2, Coefficients for Dynamic LA-AIDS Model: Rural (Contd.)

GROUP 3

Intercepts

Regime 1 (rounds 4 1o 16)
Coeffs.  Food Othfd Nonfd
of 0447 00127 0441
(11.29) (3.29) (14.34) 7
Dummy Coeffici ents for Intercept Intercept
Coeffs. Food Othfd Nonfd Coeffs.  Food Othfd Nonfd

Regime 2 (rounds 17 to 27)

da? 0152 0054 -0.206" of 0600”0166  0.234°
(1.32) {0.55) (-2.11) (5.44) (1.81) (2.49)

Regime 3 (rounds 42 ~ 47)
do}  0.001  0.083  -0.085 o 0449" 096" 0356
(0.02) (1.06) (-0.87) {4.96) (2.64) (4.87)

Price coefficients (no change across regimes)

Coells. Food Othfd Nonfd
v, ons’
(2.23)
yh 0016  0.045
(-0.45) (1.29)

vy -0.097° 0029  0.126
(-3.14) -1.2} (4.45)

Total expenditure coefficients

Regime 1 (rounds 4 to 16)
Coeffs. = Food Othfd Nonfd

Bl -0.137°  -0.083"  0.219"
(-3.11) (-2.16} (6.37)

Dummy coefficients for total exp. Total expenditure coefficients

Coeffs. Food Othfd Nonfd Coeffs. Food Othfd Nonfd

Regime 2 (rounds 17 to 27)

ap? 0169 0042 0212 © g 0032 -0.040  0.008
{1.38) (0.41) (-2.01) (0.29) (-0.43) (0.08)

Regime 3 (rounds 42 to 47)
ap;  -1.430 0011  0.154" B -0289  -0.094 0373
(1.51) 0.1 1.7 (0.44) (-1.02) (0.49)
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Table 1.2, Coefficients for Dynamic LA-AIDS Maodel: Rural (Contd.)

GROUP 4
Intercepts
Regime | (mundé 4 to 16)
Coelfs,  Food Othfd Nonfd
al 041" 01827 0.398°
(26.08) (9.74) (17.19)
Dummy Coeflicients for Intercept Intercept
Coeffs.  Food Owmsfd © Nonfd Coeffs,  Food Othfd Nonfd
Regime 2 (rounds 17 to 27)
do? 00077 -0.007  -0.010 o 05260 04747 0.299°
(2.45) (-0.14) (-1.53) (13.22) (3.51) (4.94)
Regime 3 (rounds 42 10 47) )
dop  -0.109°  0.035 0.074 ol 0310 0216 0473
-3.79) (1.01) (1.14) (12.56) (7.3 (12.61)
Price coefficients
Regime 1 (rounds 4 t0 27)
Coefis, Food Othfd Nonfd
v, 005"
(1.98)
y ; ; -0,043 -0.016
{(-1.11) (-0.62)
yl 0078 0008  0.051°
3.2n 111 (2.69)
Dummy coefficients for price Price coefficients
Coeffs. Food Othfd Nonfd Coeffs.  Food Othfd Nonfd
. Regime 2 (rounds 42 to 47)
4y 01247 i 0183
(1.72) (2.43)
¢y 01327 0146 yh 0089 -0.067
m -1.51) (1L19) (-0.802)
4l 02567 0013 0242 i 02m” o2t 0293
(-3.65) 0.10) (1.54) (-1.95) (-0.24) Qo1

Total expenditure coefficients

Regime 1 (rounds 4 to 16)

Coeffs.  Food Othfd Nonfd
Bl 0017 0016  0.001
(-2.34) (1.99) (3.02)

Dummy coefficients for total exp. Total expenditure coefficients
Coeffs.  Food Othfd Nonid Coeffs.  Food Othtd Nonfd
Regime 2 {rounds 17 to 27)
apr 02297 010" -0.128° pr 0212 0084’ -0.127

(-1.84) (-1.96) (-2.67) (1.94) (-2.15) 2.55)
Regime 3 (rounds 42 to 47) ]
ap}  0006" 00817 0.087 g} 002" 00657 0088
(2.87) (-1.85) (2.59) (3.20) (-1.85) (3.74)
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Table B.2, Coeflicients for Dynamic LA-AIDS Model: Rurtal (Contd. )

ALL-GROUPS

Intercepts

Regime | (rounds 4 to 16)
Coeffs. Food Oth{d Nonfd

o 0399 0116 0.485°
(.33 (227 (8.60)

Dummy Coefficients for Intercept Intercept
Coeffs. Food Othfd Nonfd Coeffs.  Food Othfd Nonfd

Regime 2 (rounds 17 to 27)

do!  0.058° 0025  -0.083" of  0456°  0.140  0.403°
3.51 ©.22) (-2.62) (4.96) (1.39) 347
Regime 3 (rounds 42 to 47)
do}  -0.116°  -0.006"  0.122° o« 0283 0109  0.608"
{-2.42) {-1.92) 3.91) (1.02) 0.39) (1.95)

Price coefficients (no change across regimes)

Coeffs. Food Othfd Nonfd
yioo.104"
253
yy,  -0.006  -0.008
(-0.18) (-0.29)
vy -0.098" 0014  0074'
(-2.99) (0.38) (2,65

Total expenditure coefficients

Regime 1 (rounds 4 to 16)
Coeffs. Food Othfd Nonfd

gl -0.140" -0063  0.203"
(-2.40) {(-1.13) (3.30)

Dummy coefficients for total expend. Total expendifure coefficients
Coeffs. Food Othfd Nonfd Coeffs.  Food Othfd Nonfd

Regime 2 (rounds 17 to 27)

dp? 0067 0003  -0.071° B2 -0.073 0059  0.132°
(2.59) 0.02) (-3.51) (-0.83) (-0.61) {2.18)
Regime 3 (rounds 42 to 47) ’
dp; o011 0115 0.104" B -0.129°  -0.178 0307
2.10) (-1.95) (2.28) (-2.40) -0.54) (1.84)
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Table B.3. Coefficients for Dynamic LA-AIDS Model; Urban

GROUP 1

Intercepts

Regime 1 (rounds 4 o 27)
Coeffs.  Tood Othfd Nonfd
of 03717 0379 0.250

(3.78) (4.16) {1.5Mm
Dummy coefficients for intercept Intercept
Coeffs.  Food Othfd Non{d Coeffs. Food Othfd Nonfd
Regime 2 (rounds 42 to 47)
do? 01167 0113 0.003 o 02547 049" 0.254
(-2.75) (0.68) {0.02) (2.08) 3.7 (L15)

Price coefficients (no change across regimes)
Coeffs. Food Othfd Nonfd
v, 0024
(2.64)
vl -0.032" 0030
(-2.21) (3.18)

vy 0008 0001  -0.009"
(0.23) 0.04) (-1.97)

Total expenditure coefficients

Regime | (rounds 4 to 27)
Coeffs. Food Othfd Nonfd
B -0.104  0.105"  -0.001

(-1.64) (1.78) (-0.01)
Dummy coefficients for total exp. Total expenditure coefficients
Coeffs.  Food Othfd Nonfd Coeffs.  Food Othfd  Nonfd
Regime 2 (rounds 42 to 47)
dp?  -0.017  0033°  -0.016 Bz 0122 0139 -0.017
(-4.21) (0.42) (-1.98) (-1.29) (1.35) ¢-0.1)

NOTE: (1)The Greek letters represent different coefficients for the different regimes as in equation 1.
(2)The subscript refers to a particular comiodity group and the superscript refers to the particular full
rank regime as mentioned in the table.

(3) The coefficient for the first regime is represented with the superscript ‘1" and for the other regimes it
is the sum of the dummy coefficient (preceeded by a *d”-as shown in equaiton 1) and the corresponding
cofficient in the first regime as shown in equation A.7a.
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Table B.3. Coefficients for Dynamic LA-AIDS Muodel: Urban (Conltd.)

GROUP 2

Intercepts

Regime | (rounds 4 to 25)
Coeffs.  Food Othfd Nonfd

o 0288°  0254" 0457
{5.82) {4.61) (5.97)

Regime 2 (rounds 42 to 47)

Dummy coe{ficients for intercept Intercept
Coeffs. Food Othfd Nonfd Coeffs. Food Othid Nonfd
da? 02457 0360°  -0.606° o 0408°  0506"  0.086
(1.93) (2.55) (-5.14) (3.82) (4.24) (0.55)

Price coefficients (no change across regimes)

Coeffs. Food Othfd Nonfd

v, -0.039'

(-2.8)

v <0003 0.039°
(-3.07) (2.09)

vy 0042 -0.037°  -0.005
(1.90) (-3,06) (-3.09)

Total expenditure coefficients

Regime | (rounds 4 to 16)
Coeffs. Food Othfd Nonfd

p! -0.170" 0014  0.156'
T (-398) (0.28) (2.30)

Dummy coefficients for total exp. Total expenditure coefficients

Coeffs. Food Othfd Nonfd Coeffs. Food Othfd Nonfd

Regime 2 (rounds 17 to 28)

dp?  -0.005  -0.030"  0.035° gt -0.175"  -0.016  0.191"
(-0.50) (-2.53) (2.03) (-4.02). 0.27) (1.85)
Regime 3 (rounds 43 to 47)
dp? 0.080°  -0.085°  0.005 B 0090 0071  0.161
(3.68) -3.35) 0.14) (-1.83) (-1.03) (1.36)
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Table B.3. Coefficients for Dynamic LA-AIDS Model: Urban (Contd.)

GROUP 3
Intercepts

Regime | (rounds 4 to 17)
Coeffs. Food Oth{d Nonfd

ol 0219°  0.150"  0.631°
{(5.00) (4.31) (12.32)

Dummy coefficients for intercepts Intercepts
Coeffs. Food Othfd Nonfd Coeffs.  Tood Othfd Nonfd

Regime 2 (rounds 19 to 25)

do?  -0.057 0245 -0.188" of 0162 0395 0.443°
(-0.62) (3.06) (-1.74) \ (1.76) (5.06) (4.23)

Regime 3 (rounds 42 to 47)
do!  0.094"  0.123°  -0217 ol 0313 0273 0414
(1.91) (3.04) (2.01) (11.15) (10.84) (12.54)

Price coefficients (no change across regimes)

Coeffs. Food Othfd Nonfd

'y;i -0.071
(-1.35)

v, -0.051  0.061"
(-1.42) 1.75)

vy, 0122° 0010 -0.112°
@97 -0.33) -2.32)

Total expenditure coefficients

Regime | (rounds 4 t0 17)
Coeffs. Food Othfd Nonfd

Bl -0269"  -0.155"  0.424"
(-4.39) (-3.06) (5.81)

Dummy coefficients for total exp. Total expenditure coefficients
Coeffs. Food Othfd Nonfd Coeffs.  Food Othfd Nonfd

Regime 2 (rounds 19 to 25)

dpz -0.092  0.299"  -0.207" p: 0361 0143 0217
(-0.74) 2.75) -1.92) (-3.08) (1.43) (1.61)

Regime 3 (rounds 42 to 47)
ap; 0244 0113 0357 B 0025  -0.042  0.068
(197 (1.04) (-3.46) (-0.42) -0.73) 0.91)
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Table 3.3, Coeflicients for Dynamic LA-AIDS Model: Urban (Contd.)

GROUP 4

Intercepts

Regime 1 (rounds 4 10 16) (
Coefts.  Food Othfd Nonfd
o 02960 0.259° 044’

(17.53) (12.03) {14.74)

Dummy coefficients for intercept ‘ Intercept

Coeffs.  Food Othfd ~ Nonfd Coeffs,  Food Othfd  Nonfd
Regimé 2 (rounds 17 to 27)
do?  0.003 00467  -0.042 o 0293 0305°  0.402°
(-0.21) (1.94) («1.23) (4.86) (3.06) (6.12)
. Regime 3 (rounds 42 to 47)
do? 0116 0413 0.003 o 02377 0295° 0468
(=0.75) (0.68) (0.02) (9.78) “(9.59) (10.50)
Price coefficients
Regime 1 (rounds 4 to 27)
Coeffs. Food Othfd Nonfd
y,  -0.083"
(-1.78)
yL  0.098"  0.005
(2.22) (0.08)
Y -0.014 -0.103 0.117
(-0.29) (-1.54) (1.30
Dummy coefficients for price Price coefficients
Coeffs. Food Othfd Nonfd Coeffs. Food Othfd Nonfd
Regime 2 (rounds 42 to 47)
g2 0.206 oo 0122
(1.98) (1.19)
ap 0455 0157 G 0057 0152
(-1.84) (-1.39) (-0.64) (-1.48)
dy? -0.051 0.312 -0.261 3 -0.065 0.209 -0.144
(-0.79) (1.68) (~1.35) {-1.66) (2.51) -1.11)
Total expenditure coefficients
Regime 1 (rounds 4 to 16)
Coeffs. Food Othfd Nonfd
pl 0007 01517 0.144"
(0.16) (-2.65) (1.89)
Dummy coefficients for total exp. Total expenditure coefficients
Coeffs. Food  Othfd  Nonfd Coeffs. Food  Othfd  Nonfd
; Regime 2 (rounds 17 to 27)
d[3i2 -0.064 0.156 -0.091 ﬁ.‘z -0.057 0.005 0.051
(-3.76) (1.77) (-0.57) (-0.79) (0.06) 0.37)
. Regime 3 (rounds 42 to 47)
dB? -0.045 0.051 -0.005 &3 -0.037 -0.101 0.137
(-0.54) (0.52) (-0.04) (-0.55) (12D (1.25)
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Table 13.3. Coefficients for Dynamic LA-AIDS Model: Urban {Contd.)

ALL-GROUPS

Intercepts

Regime 1 (rounds 4 1o 16)
Coeffs. Food Othfd Nonfd

o 0.228" 0102 0.670°
(7.10) (1.88) {10.79)

Dummy coefficients for intercept ’ Intercept

Coelfs. TFood Othfd Nonfd Coeffs. Food Othfd Nonfd

Regime 2 (rounds 17 to 27)

do! 0070  0.181° -0.252° o 0299 0283 0418
(149 (2.2%) (-2.64) (1.81) (4.28) (5.30)

Regime 3 (rounds 42 10 47)
dof  -0.029"  0.092"  -0.062" o) 0199 0.193°  0.608"
(-1.97) (2.86) (-3.65) (3.80) (2.23) (5.81)

Price coefficients {no change across regimes)

Coeffs. Food Othfd Nonfd

y:‘. -0.048
-1.53)

yh 0029 0.021
(1.10) (0.53)

v, 0017°  -0.050  0.033"
(3.78) (-1.35) (1.74)

Total expenditure coeificients

Regime 1 (rounds 4 to 16)
Coeffs. Food Othfd Nonfd

Bl -0.236"  -0.210" 0447
(-4.74) (-2.50) (4.61)

Dummy coefficients for total exp. Total exp. coefficients

Coeffs. Food Othfd Nonfd Coeffs. Food Othfd Nonfd

Regime 2 (rounds 17 to 27)

gz 0.118"  0209°  -0.328 p?  -0.118" 0002  0.119"
(1.96) (3.72) -2.27) (-2.29) (-0.02) (1.93)
Regime 3 (rounds 42 to 47)
dp;  0.031"  -0.004"  -0.026 B} 0206  -0.214  0.420"
(2.43) (-1.93) (-0.10) (-1.65) (-1.03) (1.76)
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