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A Framework for the Simultaneous Measurement of Spatial Variation and
Temporal Movement in Prices in a Heterogeneous Country: the Dynamic
Household Regional Product Dummy Model

Abstract

This paper contributes to the growing literature on spatial prices in large heterogeneous
countries. While the literatures on spatial variation and temporal movement in prices have
grown in parallel, this study marks a departure by providing a unified treatment and
proposing a comprehensive framework that allows both approaches. The paper extends
Coondoo, Majumder and Ray (2004) by allowing the spatial price indices to vary over time.
The proposed model is based on twin extensions of the household version of the ‘country
product model’” (CPD) by allowing for a dynamic stochastic specification and
interdependence of spatial prices of geographically adjacent regions. Tests of temporal
stability of the estimated spatial prices and of their regional independence are proposed and
applied in this paper. The paper shows that the introduction of an AR(1) error process
improves the efficiency of the estimates of the urban rural price differentials and of the
temporal price indices. The Indian application points to a rich potential for using the
proposed framework not only in other single country contexts, but also in cross country
comparisons such as the ICP exercises.

Key words: Spatial Prices, Regional Interdependence, CPD Model, Dynamic Specification,
Time Invariance.

JEL Classifications: C12, C21, C23, D12, E31, O53.



A Framework for the Simultaneous Measurement of Spatial Variation and
Temporal Movement in Prices in a Heterogeneous Country: the Dynamic
Household Regional Product Dummy Model

1. Introduction

The topic of price measurement has occupied a prominent place in economics reflecting the
fact that reliable price information is required widely ranging from micro topics such as
inequality and poverty to macro based topics such as real growth rates and real interest rates.
It is useful to distinguish between the literatures on the spatial and temporal variation in
prices. While the former typically refers to the measurement of differences in prices faced by
various behavioural units, which may be individuals or provinces or countries, at a point in
time, the latter tracks the price changes faced by the same unit over a period of time. While
the most prominent example of the measurement of spatial prices is that between countries
and takes the form of the periodic exercises of the International Comparison Project (ICP) to
estimate the purchasing power parities (PPP) between currencies”, it is the temporal element
in price movement in single country contexts that has attracted the bulk of the attention of the
economists. The study by Rao, Rambaldi and Doran (2010) combines the spatial element in
price measurement implicit in cross country price comparisons at a point in time with the
temporal element in the measurement of inflation over time by proposing an econometric
methodology® that extrapolates PPPs between and beyond ICP rounds based on information

in bench mark years provided by the ICP.

There has not been much of an interaction between the literatures on spatial variation and
temporal variation in prices. The two have generally moved in parallel, with the spatial
studies looking at differences in prices faced by a cross section of units at a single time period,
while the temporal studies concentrate on price changes faced by a single unit over time. In
case of the measurement of price movements over a long time period for a large,
heterogeneous country such as India, the spatial and temporal aspects will interact to record

large spatial differences in inflation over time. There was an early recognition of this

* See, for example, World Bank (2014).

>See, also, Ravallion (2013) and Inklaar (2013) for alternative methodologies to predict the PPPs between the
ICP rounds.



interaction in the studies on India by Bhattacharya, Joshi and Roychowdhury (1980),
Bhattacharya, Chatterjee and Pal (1988) and Coondoo and Saha (1990).

The fact that the literatures on the measurement of the spatial and temporal variation in prices
have moved in parallel has meant that there has been an absence of a single unified
framework that allows for both sets of calculations. This in turn explains the absence of
dynamic specifications in the measurement of spatial price variation® within a country, and
the absence of allowance of mutual dependence between the regional prices in the
measurement of temporal price changes in a country. This study was motivated by the aim to
overcome both these limitations by providing a unified framework that simultaneously allows
for changes in spatial variation in prices over time and also for dependence between the price
movements in adjacent locations that may be due to similarities in preferences between their
residents. The proposed framework, that is based on the Country Product Dummy Model
(CPD) that was proposed in the cross country context by Summers (1973) and adapted to the
single country, household level context in Coondoo, Majumder and Ray (2004), extends the
latter by allowing dependence in price movements between regions and over time. An
important departure of the proposed framework from the CPD framework of Summers (1973),
and its household adaptation in Coondoo, Majumder and Ray (2004), is that it allows the
estimated spatial prices to vary over time.

The usefulness of the proposed framework, to be called the ‘Dynamic Household Regional
Product Dummy Model (DHRPD)’, is illustrated by applying it to study spatial and temporal
variation in prices in India in a comprehensive exercise covering a reasonably long time
period that has witnessed many changes. This study builds on the recent evidence contained
in Majumder, Ray and Sinha (2012, 2013 and 2014a), Chakrabarty, Majumder and Ray
(2014), that document the spatial price differences in India. While using a demand system
based preference consistent method, Majumder, Ray and Sinha (2012) provides evidence on
the rural urban price differences in India, Majumder, Ray and Sinha (2013) documents the
spatial differences in the temporal movements in prices, and Majumder, Ray and Sinha

(2014a) follows up by showing that the incorporation of the spatial price differences has a

® Exceptions include the cross country study on ICP data by Rambaldi, Rao and Ganegodage (2010) and by
Pelagatti (2010) on data from Milan. Both these studies consider the interaction between the temporal and
spatial elements in price measurement via stochastic specification of the error structures in the estimating
equations, similar to what is done in the present study.



significant effect on the comparisons of living standards between the Indian states both
contemporaneously and over time’.The study by Chakrabarty, Majumder and Ray (2014)
highlights the importance of jointly modelling the spatial and temporal elements of price
movements, especially their interaction, in welfare applications by using them to document
the differences between states and regions in India in the movements in both nominal and real
expenditure inequality over time. The present study should be viewed as a continuation of
this research agenda in the CPD framework by using a time varying model, estimated on a
pooled time series of household expenditure surveys, to analyse the spatial price variation in
India, both at a point in time and over time. The CPD model, and its household version that is
considered in Coondoo, Majumder and Ray (2004), are members of the class of stochastic
index numbers.? As noted by Clements, Izan and Selvanathan.(2006), an important advantage of
the CPD framework, that is shared by the DHRPD model, is that it allows the calculation of

standard errors of the price indices that is not the case with the fixed weight price indices®.

This paper has analytical, methodological and empirical interest. The DHRPD model that is
introduced here shows that the earlier CPD model can be extended and adapted to incorporate
spatial, temporal, dynamic and demographic considerations in a comprehensive, household
level study on prices in a large and diverse country such as India. The DHRPD model extends
the static HRPD model introduced in Coondoo, Majumder and Ray (2004) to measure spatial
price variation by allowing time varying spatial prices and allows a formal statistical test of
time invariant spatial prices. The proposed framework also allows a test of the assumption
that the errors in the price equations are uncorrelated over time. The usefulness of the
DHPRD model is strengthened by the result reported later that establishes the presence of
serial correlation in the errors, thus, rejecting the static HRPD model. This study confirms the
sensitivity of the estimated spatial prices to the stochastic specification, namely, between the
DHRPD and HRPD parameter estimates. The proposed framework also allows a test of the

regional independence of the errors in the price equation and, as we report later, the

" These studies are, however, based on a static framework where parameters have been estimated for each time
period separately.

® See Clements, Izan and Selvanathan.(2006) for an excellent review of stochastic index numbers.
° Diewert (2005) and Rao (2005) have showed that the weighted CPD method is equivalent to certain fixed

weight price indices. Majumder and Ray (2015) have extended that result to establish equivalence between the
DHRPD model and some well-known price indices under certain parametric configurations.



incorporation of mutual dependence between the price movements in contiguous states in

India has a noticeable impact on the estimated spatial and temporal movements in prices.

Since the proposed DHRPD model is non-linear, the paper proposes a simple two step
method of estimation that involves linear estimation at each step. In a significant econometric
result with methodological implications, the paper formally shows that the introduction of a
dynamic specification, via admitting an autoregressive error structure in the time dimension,
increases the efficiency in the temporal estimates of inflation under certain conditions. In
contrast, the paper demonstrates that the introduction of regional co-movement in prices in

the spatial context leads to no clear positive efficiency gains in the estimated spatial prices.

The empirical results are also of much interest since the period considered has been a
significant one as it includes the period of economic reforms in India that propelled the
country into one of the fastest growing countries in the world. In the wider context of the ICP
exercise, the results throw serious doubt on the ICP practice of ignoring the issue of sub
national PPPs™® in the PPP calculations. Given India’s size and her importance in the PPP
calculations worldwide, the present results question the accuracy of the multilaterally
estimated PPPs reported in the latest ICP exercise [World Bank (2014)]. As the scale of the
ICP has grown, it has taken on large and regionally disparate countries with heterogeneous
preferences such as Brazil, China and India where the issue of sub-national PPPs is
particularly important. The significance of the present results therefore extends far beyond
India. Moreover, with the results from several ICP exercises now available, especially from
the 2008 and 2011 ICPs, the proposed DHRPD model provides a useful framework for
investigating if the PPPs have changed over time and also for testing for the effect of
admitting regional dependence in the price structures between neighbouring countries, such
as the EU nations, on the multilaterally estimated PPPs. The constituent states of the Indian
union in the present exercise can be viewed as analogous to the nation states in the ICP

exercises.

This study is part of a growing literature on the use of unit values, available from the

household surveys, in the context of prices of the consumption items. Examples include

1%1n addition to the evidence on India referred to earlier, there is now mounting evidence on intra-national price
differences in other countries that underline the importance of sub-national PPPs. Examples include Aten and
Menezes (2002) on Brazil, Carli (2010) on Italy, Majumder, Ray and Sinha (2014b) on Indonesia and Vietnam,
and Mishra and Ray (2014) on Australia.



McKelvey (2011)’s study on Indonesia, Kedir (2005) on Ethiopia, Coondoo, Majumder and
Ray (2004), Majumder, Ray and Sinha (2014a) on India, and Majumder, Ray and Sinha
(2014b) on Vietnam. Unit values are a rich source of information on prices since they
incorporate consumer preferences as conveyed by the amount actually spent by a household
on a unit of an item, besides economies of scale in purchases. Prices based on unit values are
able to take into account heterogeneity between households in a manner that is not done by
the aggregated price indices used in policy work. This study compares the prices based on
unit values with the aggregated price indices and, in keeping with the spirit of this exercise,

provides evidence both at the state level and at the level of the whole country.

The rest of the paper is organised as follows. The dynamic household regional product
dummy model (DHRPD) and the stochastic specification are introduced in Section 2 along
with a description of the procedures for the estimation of spatial and temporal price indices
and a test for time invariance of the spatial pattern. Section 3 discusses the sensitivity of the
efficiency of the estimated second stage parameters to the alternative stochastic specifications.
The dataset is briefly described in Section 4. The results are presented and discussed in

Section 5, and the paper concludes in Section 6.

2. The Dynamic Household Region Product Dummy Model (DHRPD): Specification,
Estimation and Testing

Specification:

The basic model is specified as follows:

Pirnt — Tt = At + Z?zl (Sijt Nyrpe + (A]t + njrt)(yrht - nrt) + Eirht - (21)

Here pj,,,denotes the natural logarithm of the nominal price/unit value for the j-th item
(4=1,2,...,N) paid by the h-th sample household of region r (r=0,1,2,,...,R) at time t
(t=1,2,...T), y,.,.denotes the natural logarithm of the nominal per capita income/PCE of the
h-th sample household in region r at time t; n;,.,.denotes thenumber of household members
of the i-th age-sex category present in the h-th sample household in region r at time t,
i=1,2,3,4 denote adult male, adult female, male child and female child categories,
respectively, and ;.. denotes the random equation disturbance term.a;;, 6, 4;¢, ) and

m,, are the parameters of the model. In principle,,.'s may be interpreted as the natural



logarithm of the value of a reference basket of items/commodities purchased at the prices of
region r in time t. The L.h.s. of eq. (2.1) thus measures the logarithm of the price/unit value
paid in real terms and (y,,; — 7, ) on the r.h.s. of (2.1) measures the logarithm of real PCE.
The parameters (m,,—my.), r = 1,2,...,R; t=1,2,...,T, thus denote a set of logarithmic price
index numbers for individual regions measuring the regional price level relative to that
of the reference numeraire region (r = 0) at time t and the spatial price index is given by the

formula exp (7, —mo;).

Normalising n;o, = 0 for the numeriare region, 4, can be interpreted as the elasticity of unit
value of item j with respect to income in the numeraire region at time t, which may in turn be
called the quality elasticity of item j in the numeraire region at time t and hence expected to
be positive. Thus, n;,. is the contribution of region r to the quality elasticity of item j over and
above that of the numeriare region at time t. In other words, (4, +n;)is the quality

elasticity of item j in region r at time t. Therefore, (1;; + 1, )is also expected to be positive.

In CPD framework the same model can be written as

Pjrat = “]’;: + Gjre + Yo 6}?1& Nippe + (/1;} + n;rt Yrhe + &rhe (2.2)

a;, captures the pure commodity-time effect, which is the intercept in the numeraire region
for item j at time t, ¢, captures the interaction between time and region and hence a;; +
¢ is the region specific intercept at time t. Thus, exp (¢, )is the price relative of item j for

region r(#0) with the numeraire region taken as the base. &;;,'s are the slopes with respect to

jit
demographic variables (same for all regions), 4; is the overall income slope (slope in the
numeraire region) at time t, ;. captures the differential slope component of each region and
hence A +nj,. is the region specific income slope at time t. Note that this model (i.e.,
equation(2.2)) reduces to the basic CPD model for time t when ¢;,, =¢;, for all j, t; 17, =0
for all j, r and t, and /1]-’}: 0 for all j, t. Also, note that the term involving the demographic

variables does not affect the basic structure of the CPD model.

Recognising that equations (2.1) and (2.2) are the same equations, we have
“j*t + i = @ + (1 — it — Njre )T[rt (2.3)

5]'?15 = 5ijt’ Aj*t = Ai¢ T];rt = Njrt - (2.4)



Now, observe that (2.1) is a system of equations and is non-linear in parameters. While it
may be possible to devise an appropriate non-linear systems approach, such an estimation
procedure may turn out to be computationally heavy. Following Coondoo et al. (2004), we,
therefore, use a two-stage estimation procedure using (2.2). However, while Coondoo et al.
(2004) is based on a single time period and uses Ordinary Least Squares (OLS) method at
both stages, we modify the estimation procedure by using population shares of regions as
weights and introduce (i) multiple time periods and an AR(1) structure in the error term and
(i) spatial dependence between contiguous regions along with an AR(1) structure in the

error term, which yield the dynamic spatial price indices.

Let us now proceed to describe how this framework can be used to estimate spatial price

indices. Following Coondoo et al. (2004), we use a two-stage estimation procedure.

We write equation (2.2) (the first stage equation) as
Pjrat = Yot “;;: D+ X1 X é}tt Dy Ny + Xieq Dpet Gjre 1Dy + Yot /1]'*15 Deyrne +
D n;rt Yrht Ir Dt + &7 pes (2.5)
D, is the time dummy that takes a value 1 at time t, and O otherwise and I.is the region

dummy that takes the value 1 for region r and O otherwise.

Using its equivalence with (2.1), the relationships in (2.3)-(2.4) and the fact that for the

numeraire region we have

G = e + (1 - Ajt)now (2.6)
we get
(l)jrt = (1 - /1jt — Njre )T[rt - (1 - Ajt)T[Otf r=+0. (2.7)

Equation (2.7) constitutes the second stage equation.**

! This equation forms the basis of comparison of the DHRPD model with the Rao (2005), Diewert (2005) and
Hill and Syed (2014) systems for measuring price indices. See Majumder and Ray (2015) for derivation of the
equivalence conditions.



It can now be estimated using the following dummy variable regression equation involving
the first stage parameter estimates from equation (2.5) [Recall from (2.4) that 47 = 4;,
Mire = Mjre -J:

¢A)jrt = Nt-1 Xr—1 T[rt(l - /ijt = fjre ) LD, — ¥ T[Ot(l - jh]t) D¢ + Wy . (2.8)

I,. is the region dummy that takes a value of 1 for region r(=1,2,....,R) and 0 otherwise.

Note that since  ¢;, = (1 — 4 )mo, — (1 — A, )mo, = 0, hence ¢;o, = 0.
This regression equation(2.8) will estimate ., r=0,1,2,...,R, t=1,2,....,T.

Now, equation (2.8), for each t, is a system of R equations in (R+2) unknowns, viz.,r,,,
r=0,1,2..,R and aj, for every j. Thus, each m,, is a linear function of (every)a;, (which is
unidentifiable and hence non-estimable, given the model). In other words, the estimated
.S Will have the a;, s confounded in them thus affecting the magnitude of these estimates.
The m,.s estimated for a given data set will contain an additive component which is some
kind of an average of the non-estimable a;, s, say a,. However, for a particular time period
the spatial indices with respect to the numeraire region 0 will be given by exp(m,; —mg;),

where &, will get cancelled because it is confounded in both.

But, for temporal indices some adjustment needs to be made.The temporal index at time ¢,
with respect to time t; for region r will be given by

exp(nrt2 — Ty, + Ay, — c_rtl). (2.9)
To compute the temporal indices, therefore, we have adopted the following procedure. After
estimating the parameters, a;; , 4,7, We take the average over j on both sides of (2.6). @, is

then estimated as

—_—

Z =a - (1 - ,i)ﬁm. (2.10)

If we allow the disturbances w;, to be correlated across different time periods, i.e.,
E(wjre wjre ) # 0, for all t, t', then (2.8) becomes the dynamic HRPD model. In the following
empirical application, we allow the errors to follow an AR(1) process, i.e. E(w; Ujre —5) = p

# 0, for s=1 and =0 for s> 2. The dynamic HRPD model, therefore, nests the HPRD model
if the AR (1) parameter, p, equals zero. The dynamic HPRD model can be extended further

10



if we allow the disturbances, u;, to be correlated between neighbouring regions, i.e.,
E(wjr ujpe ) 70, for all t, where r and v are neighbours. In principle, both extensions can be

allowed simultaneously but, to simplify calculations, we have considered them one at a time

in this study.

Estimation Steps:

(1) In the first stage, equation (2.5) is estimated for each commodity using the least squares
method incorporating sample weights.

(2) In the second stage, equation (2.8) is estimated on the pooled data for commodity, region
and time by the following three approaches:

(i) Use the weighted least squares method taking population shares of the states (in
the respective periods) as weights. This is same as estimating the w's for each time period
separately. This is the HRPD model, or simply the model with time varying spatial price
index.

(i) Use the weighted least squares method for panel data taking population shares of
the states (in the respective periods) as weights along with an AR(1) error structure in the
time dimension. This is the DHRPD model.

(iii) Use a maximum likelihood method with a spatially weighted error model along
with the AR(1) component in a panel framework, where a ‘neighbour’ is an adjacent region
with common boundary, with a weight of value 1. For non-neighbours, the weights are

assigned the value 0. This is the DHRPD model with spatial dependence.

Finally, the spatial indices are computed by the formula exp(r,. —m,.)and temporal indices
by using equations (2.9) and (2.10).*

Testing for Time invariant spatial price indices:
We want to test (m,,—my,) = &, , say, forall t.

Imposing this restriction in equation (2.7) we have forr =1,2,....,R
¢jrt = (1 - /1]'1? — Njire )(T[Ot +6,) — (1 - /1jt )T[Ot (2.11)

12 Note that in the second stage estimation the dependent variable cf)jrt will have standard errors (se) from step 1.
One possibility could have been to incorporate (1/se) as weighting factors in the second step. We have, however,
not done it here.

11



This yields the restricted model
bjre = (1 - Ajt — Njre )5r — Njre Tot -
The estimating equation is
¢A)jrt = Zf:l 51”(1 - ):jt - ﬁjrt ) I, — Zthl nOtﬁjrt Dy + ujry (2.12)
We can now compare equations (2.8) and (2.12) using F-test or LR test.

3. Sensitivity of the efficiency of the estimated second stage parameters, Spatial Indices,
Temporal Indices and the Urban-Rural Indices to the alternative stochastic
specifications

AR(1) structure in the time dimension: Introducing Price Dynamics in the Temporal

Specification:
To illustrate that introduction of AR(1) structure in the time dimension in equation (2.8)

increases efficiency of the estimates under certain conditions, we consider models with and
without the AR(2) error structure in a panel data set up. We assume that after correcting for

the weights (population shares) the error terms are homoscedastic.

In the absence of autocorrelation, with R regions, the variance covariance matrix of w,, is

given as
V =diag(o¢,o¢,0¢8 ....,08)rxr Q Iyg. (3.1)
With AR(1) errors the variance-covariance matrix is of the form
o’Iyg  po’lyg 0 0 0 0 0 0
pO'ZINR O'ZINR pO'ZINR 0 0 0 0 0
0 pO'ZINR O'ZINR pO'ZINR 0 0 0 0
o’ = | : s |
0 0 0 0 0 a?lyg  potlyg 0
0 0 0 0 0 - pollyg c%lyg  po’lyg
0 0 0 0 0 0 pO'ZINR O'ZINR

(3.2)
where Iy denotes identity matrix of order NR X NR and ) is of order NRT x NRT.

Equation (3.2) can, in turn, be written as

12



o poc 0 0 0 0 0 0
po? d* po? 0 0 0 0 0
0 po? ¢ po® 0O 0 0 0
o0 = ¢? | : | X Iyr
k O 00 0 0 g’ pa* 0 )
0 0 0 0 0 pc? o’ po?
0 0 0 0 0 0 po‘z 0'2

TxT. (3.3)

We now need to see under what conditions (V — a2Q) is positive definite.

From equations (3.1) and (3.3)

V—-02Q=
¢ —0o®> —ps? 0 0 0 0 0 0
—pa?  o¢ —0? —po? 0 0 - 0 0 0
I 0 —pa? o — o® —po® 0O 0 0 0 I
I : ' : | ® Inr
| o 0 0 0 0 a§ —a*  —pa? 0 |
\ 0 0 0 0 0 —po? o —o? —po? /
0 0 0 0 0 0 —pgz 0'02 — g2
= Z®INR! say. (34)

Note that ) is a real symmetric special type of tridiagonal matrix where the diagonal
elements are equal and the off diagonal nonzero elements are also equal. We make use of the

following result to show the positive definiteness of ).

Result (Andelic and da Fonseca (2011): If A,, is a real symmetric tridiagonal matrix of the

form
aq b1 0 0 0 0 0 0
/bl Clz bz O 0 0 0 0\
I 0 b2 as b3 0 0 0 0 I
0 0 0 0 O ap— bpp O
0 0 0 0 0 by, an_1 by
0 00 0 0 0 b1 ay

and if the diagonal entries of A,, are positive, then A, is positive definite if

8 . . _
py— min;_y 35 {a;} min;—p4g {a;} —Xi<;(a; — aj)z < Yi4b?] (3.9)

13



Inourcase a; = 63 —o? Vi, and b; = —pa? V i.

So, here if (6§ — 0?) is positive then the condition (3.5) becomes
2 2 a8 2
P> (DT (3.6)
Observe that ¢ and o?would be more or less of the same order of magnitude and in our case
n(=NRT) is large, so that the right hand side will be very small. Therefore, if 6§ > o2,

inequality (3.6) is likely to be always satisfied and, hence, introduction of AR(1) error term in

the time dimension will always increase efficiency of the estimates of 7.*2

Now, to understand the effect on the spatial and temporal indices, consider the following.
The 2" stage equation (2.7) can be written as
Gire = (1= X = jpe )0 + (Ae — D)o, 7% 0 (3.7)
which can be written in the form of partitioned matrix as
Y = X011+ X,00, + ¢,
where X; is NRTXRT, X, is NRTxT, IT1is RTx1 and Il is Tx1.

Using formula for partitioned matrix,
Hpryy = (Xl'Xl)_IX{ (Y — X,I1,) [These are the regional 7’s for each time period]

and Iy, , = (XZ'XZ)_IXZ' (Y — X,II)  [These are the All-India 7’s for each time period]

These expressions turn out to be

g = Y (1= =njre )@ jre _(Aét_l)ﬁOt), r£0 (3.8)
Zj(l_/ljt _ert)
o, = % T (e =) (@jre —(1=Aje =1t )ﬁrt)' r=0. (3.9)

RY; (25 —1)°
Under some simplifying assumptions™*, from (3.8) we have

2 ~
Y (1=t =njrt ) szrt Var (o)
7
& (1=2j¢ —njre ) )?

Var(it,, — o) =

(3.10)

BWe have verified from our results that the values of ¢ are 0.029, 0.026 and 0.027 for the rural, urban and
combined samples respectively, while the corresponding values of o2 are 0.012, 0.010 and 0.010. It has also
been verified that the condition in equation (3.6) is always satisfied. The results are also evident from t-values
presented in Tables 1-2.

 Here we have ignored the variances of the parameters estimated from the first stage. Since we are dealing
with the AR(1) error structure in the second stage, we treat these parameters as given.

14



So, introduction of AR(2) error structure in equation (2.6) will have its effect on the variances

of the spatial price indices only through the efficiency gain in the estimated parameter ;.

On the other hand, for the temporal indices, we have

2 2 N 2 2 ~
2 (140 njr )" ey =1) " Var (Roep) | Ei(1=Ajeq—Mjreq)” (Ajeg =1) Var (Roey)

(Zj(l—ljtz—n;‘mz)z)z (Zi(l_’lffl_"f”l)z)z

Var(ﬁ'rtz - ﬁrt1) = - Zcov(ﬁrtz'ﬁ-rtl)'

(3.11)
Under 'no-autocorrelation' the covariance term vanishes. Hence, for the temporal indices
introduction of AR(1) error structure in equation (2.7) will have its effect not only through
the efficiency gain in the estimated parameter m,,’s, but also through the covariance term.
Hence the efficiency gain under AR(1) structure is expected to be high for the temporal

indices.

For the Urban-Rural indices, we have

_ S ) (1) ver (28 | 50k g ) (4 1) ver (78) (3.12)
= 2 2 ’ ’
(5 (1-2% Y, )2) (% (128 —nf, )2)

~U ~R
Var(nrt — Tyt

Since both the variances on the r.h.s. will reduce under the AR(1) structure, the Urban-Rural

indices are expected to be more efficient compared to the situation under 'no-autocorrelation'.

Spatial Autoregressive (SAR) structure: Introducing Regional Price Dependence in the

Cross Sectional Specification

To determine the effect of introducing spatial weight matrices, we ignore the AR(1) structure
in time dimension, for simplicity.

The spatial weight matrix (link matrix) W is given as follows

2{ 0 ifi=j (313)

Wi 1if i and j are spatially connected

3]
Under SAR scheme in our set up we have

ujrt = A((IN ® W) ® IT)ujrt + ert ) (314)
where A is the spatial correlation, Iy and I are identity matrices of order N X Nand T X T,

respectively and v;,, is the error term with a variance covariance matrix of the form

diag(e® 0%,0% ..., 0*)rxr ® Ig.
From (3.14) we have

(INRT - MUy @W) ® IT)) Wt = Vit
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-1
or, e = (lvr =AUy @ W) ® 1)) e =Z vyt 50, (3.15)

r =1
so that the variance-covariance matrix of u is given by 0?(Z Z) .

Given the complicated nature of the matrix Z defined in (3.15), which depends largely on the

specification of the W matrix, the positive definiteness of (V — QZ(Z,Z)_I) IS not quite
obvious. Therefore, no clear statement can be made about improvement of efficiency of the
estimates of r. If this specification of Z is coupled with a time specific AR(1) structure, i.e.,
replacing I by the auto-covariance matrix, drawing an unambiguous inference will be all the

more difficult.

4. Data Sets

This study uses the detailed information on household purchases of food and non-food items
in both quantity and value terms, along with that on household size, composition and
household type, contained in the unit records from the 55" (July, 1999- June, 2000), 61* (July,
2004- June, 2005), 66" (July, 2009- June, 2010) and 68"( July, 2011 — June, 2012) rounds of
India’s National Sample Surveys®™. The overall time period considered in this study, July,
1999- June, 2012 is long enough for a meaningful test of the time invariance of the spatial
price indices and the introduction of a dynamic stochastic specification to be of interest. This
was one of the most significant periods in independent India since it included the periods of
economic reforms and the global financial crisis. India maintained a high growth rate
throughout this period that witnessed several economic changes coinciding with high
inflation and rising economic prosperity. It may be mentioned that only the items, for which
unit values can be calculated, have been included in this study. This item list excludes items
like housing, transportation and a number of durables, but the included items constitute
approximately 63-65% of the per capita total expenditure for the two lower quartile groups
and 50-60% for the two upper quartile groups for all rounds considered here. The 13 items
used in the exercise along with the unit of their prices are listed in the Appendix Table Al.
The 15 major states considered in this study, along with the number of districts in each state
in each round, have been listed in Appendix Table A2. The temporal price indices, state and

sector wise, that have been estimated in this study are compared with the official price indices

Since NSS goes way back in time, one can do this exercise over many years. In this study, we focus on the last
four rounds to keep the calculations manageable and to ensure consistency in the definitions of variables
between surveys.
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used in policy applications in India such as the updating of poverty lines and the setting of
minimum wages. The state wise consumer price index numbers for agricultural labourers
have been used to generate rural price indices, while the corresponding state wise figures for
urban industrial workers have been used to construct urban price indices. The official price
figures have been sourced from the Labour Bureau, Ministry of Labour and Employment,
Government of India. Both sets of price indices have been normalised with NSS round 55 as
the base (1.0).

5. Results

The estimates of the principal parameters that determine the spatial price indices, r,, , where
r denotes the state, and t denotes the NSS round, have been presented'® in Tables 1-2. Note
that the numeraire region (r=0) is All India which consists of the median values for 200
expenditure classes calculated from all states combined for rural and urban sectors separately,
and also for the combined sample. Tables 1 and 2 allow a comparison of the HRPD and
DHRPD models and each table allows a further comparison between the rural and urban
estimates.'’All the 7,, estimates are well determined, with the urban estimates higher than
the rural estimates in all cases. The m,, estimates record an increase over time (t) in case of
each state (r) and the reference region (0), with the increase much sharper between rounds 66
and 68. The introduction of dynamic specification, via the AR(1) parameter, p, has an
appreciable impact on the m,, estimates, though not a large one. There is no clear pattern on
the nature of the impact. For example, in the initial NSS round 55, the m,, estimates tend to
increase everywhere with the introduction of AR(1) error structure, but the direction of
change is reversed everywhere in the later rounds. However, as demonstrated formally in
Section 3 (and also mentioned in footnote 13), introduction of AR(1) error structure clearly
yields much lower standard errors of the estimates for all sectors and rounds and this is
evident from the estimated t-statistics in the two tables. Table 3 presents the estimates of p

(common for all periods). The Woolridge (2002) test™® for autocorrelation in panel data, with

'*To focus attention on the spatial and temporal price estimates, and for space reasons, we have not presented
the estimates of the parameters of the 1st stage equation. These are available on request.

Y"The estimates for rounds 55-66 are also available in Majumder and Ray (2015).

*The Woolridge test was implemented using the new Stata command xtgls', with the autocorrelation option.

17



state wise items constituting a panel over the 4 rounds, confirms the presence of first order

autocorrelation.*®

While m,. 's may be interpreted as the natural logarithm of the value of a reference basket of
items/commodities purchased at the prices of region r at time t, the estimates of the
exponential of their differences with that of the numeraire region (my;) may be interpreted
more readily as estimated spatial price indices, as explained earlier in Section 2. The
estimates of the spatial prices in the four NSS rounds are presented in Tables 4a (rural), 4b
(urban) and 4c (combined). The figures in parentheses are the t-statistics corresponding to the
hypothesis that the spatial price in the state is one, i.e. no different from the numeraire region,
making that state have ‘average prices’?. There are some, but not many, rejections of the null
hypothesis. There is not much change in the estimated spatial prices over the time period
spanned by NSS rounds 55, 61, 66 and 68. The changes are mainly gquantitative, not
qualitative ones. There is hardly any case where the spatial price of a state moves from
significantly below one to significantly above one, or vice versa. A comparison between
Tables 4a and 4b show that there are several cases of rural urban differences in a state’s
spatial prices. Each table also allows a comparison between the estimated spatial prices in the
HRPD and dynamic models. The introduction of AR(1) errors does not show any general
pattern in its effect on the estimated spatial price indices. However, it does not move any state
from being a cheaper state (spatial price index significantly < 1) to being a more expensive
state (spatial price index significantly > 1), or vice versa. The rural spread in spatial prices
exceeded that in the urban areas in rounds 55 and 61, as evident in the fall in the coefficient
of variation (CV) in each of these rounds as we move from the rural (Table 4a) to the urban
(Table 4b) sector. It is interesting to note, however, that the direction of change in CV

between the two sectors is sharply reversed in the later rounds 66 and 68.

Table 5 provides direct evidence of differences between the price indices in the 15 states by
presenting the estimates of the pair wise differences between states in the estimated spatial
price indices in NSS round 68 under AR(1) error structure. While the upper triangular
estimates correspond to the rural areas, the lower triangular estimates refer to the urban areas.
Though not everywhere, there are several statistically significant pair wise differences

As Drukker (2003) has shown, “the new Wooldridge test has good size and power properties in reasonably
sized samples”.

% The standard errors have been calculated using delta method.
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between the spatial prices providing evidence of regional price heterogeneity in both the
sectors of the Indian economy. To test whether the pair wise differences are same between
the two sectors, both qualitatively and quantitatively, we transformed the matrix in Table 5 by
changing the signs of the elements in the lower triangular part (because for both the upper
and lower triangular parts the differences are (Row state-Column state)) and then tested for
symmetry of the transformed matrix. The test rejected the hypothesis of symmetry®*. Hence,
the pattern of pair wise differences between the estimated spatial price indices is different in
the two sectors. This is another significant result since it shows that not only are there rural
urban spatial price differences, but that the pair wise differences between the spatial price
indices themselves vary between the two sectors of the Indian economy. To our knowledge,
no previous study has provided evidence of such an extent of spatial price heterogeneity in
the context of a large developing country,

Table 6 provides estimates of spatial prices in the HRPD framework under the assumption
that they are time invariant over the four NSS rounds considered in this study. The F-
statistics reported in the bottom row show that the hypothesis of time invariant spatial prices
cannot be rejected for either the rural or the urban sector of the Indian economy. This result is
consistent with our earlier observation, based on Tables 4(a)-4(c), that there are no
appreciable movements in the magnitudes of the estimated spatial prices for any state over
the period covered by the 4 NSS rounds. This table helps to focus attention on the rural urban
differences in the spatial price indices®?, with the differences turning out to be more for some
states, less for others. For example, while Karnataka’s spatial price estimate moves from
being less than one in the rural areas to greater than one in the urban areas, the reverse is the
case in Kerala. One should not, however, exaggerate the significance of this reversal since in
none of these four cases is the spatial price significantly different from one. A more
significant result is that in Madhya Pradesh (MP) where the rural spatial price is significantly
below one, but the high statistical significance weakens sharply to insignificance in the urban
areas. The Eastern states of Bihar and West Bengal are examples of the opposite where the
statistical insignificance of the spatial price’s difference from unity in the rural sector

strengthens sharply to high significance in the urban sector. It is worth pointing out that the

?1The test was carried out using the "isSymmetric" command in R. The output gave the result "FALSE" which
means that the symmetry hypothesis is rejected..

22 \While some recent studies have provided evidence on rural urban differences in the price levels, for example,
Dikhanov (2010), Majumder, Ray and Sinha (2012) and Hill and Syed (2014), there is hardly any evidence on
rural urban differences in the spatial price indices that are comparable to the results presented in this study.
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rural urban differentials in spatial price indices are quite different from that in rural urban
prices. Note that the numbers in Table 6 are estimates of rural urban differentials in spatial
price indices, not the more commonly calculated rural urban differences in prices. For
example, it is possible for the rural spatial price index (S™% ) in a state to exceed its urban
spatial price index (S¥2@" ), yet the urban prices could well be higher than rural prices in that

state.

Following the estimation procedure outlined earlier in Section 2, the temporal price indices
were calculated with NSS round 55 serving as the base round. The temporal price indices
estimated using the HRPD and dynamic versions of the HRPD model have been presented in
Tables 7a and 7b, respectively. The corresponding estimates for the combined sample,
pooling the rural and urban data sets, have been presented in Table 7c. Both the stochastic
specifications agree that the second half of our chosen period witnessed a sharp increase in
inflation in both sectors, and that urban inflation outstripped rural inflation. Within this
general picture, there are several cases of sharp differences in the temporal price indices
between states, though no clear picture emerges on any relationship between a state’s
inflation and its economic affluence. A comparison between the estimates in Tables 7a and
7b shows that the stochastic specification has some impact on the magnitudes of the temporal
price indices with a gain in efficiency. Though any generalisation at the state level is
hazardous in the context of India, we find that the introduction of AR(1) in the errors in the
estimated equations leads to a reduction in the price indices. This is seen readily by
comparing the temporal price indices between Tables 7a and 7b or, more clearly, by
comparing the estimated temporal price indices on the rural/urban pooled samples between

the HRPD and dynamic specifications, presented in the two halves in Table7c.

This discussion leads to the question: how do the temporal price indices based on unit values
compare with the official price indices obtained from government sources? Table 8 provides
evidence on this by comparing the temporal indices estimated in each state using the dynamic
specification with that from the official figures used in cost of living calculations. In making
this comparison, we need to remember that the official figures are based on a wider basket of
items than those considered in this study which had to be restricted to items for which unit
values can be calculated from the NSS data sets. Moreover, unlike the official figures which
are aggregate figures on inflation, the magnitudes of inflation estimated in this study using
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the HRPD model take account of the heterogeneity in prices between households due to
differences in their preferences, affluence and demographic characteristics. Notwithstanding
such differences, Table 8 provides evidence of remarkable similarity between both sets of
estimates at the All India level, especially in the rural sector, though there are several
examples of differences at the level of states and between sectors. The official figures tend to
understate, quite noticeably, the inflation in the urban areas in rounds 66 and 68 in relation to
those based on the estimated DHRPD model using unit values. It is significant that the match
between the DHRPD estimates of inflation and the official figures in the latter rounds is
much closer in the rural areas than in the urban. This suggests that items such as Housing that
are excluded from our estimations due to lack of information on their unit values are more

important in the urban areas than in the rural.

Table 9 provides evidence on rural urban differences in price indices by state, and at all India
level, by presenting the estimated urban spatial price indices (rural=1.0) based on the
alternative stochastic specifications of the HRPD model. Hill and Syed (2014) report a range
of estimates of rural urban price differences from a selection of studies including that from
Dikhanov (2010)’s study on India. While there is no agreement in the literature on the rural
urban price differential, the estimates of the price differential reported in Table 9 are higher
than the 3.2% reported by Dikhanov (2010) that focussed on food and clothing, and the
estimates reported in Majumder, Ray and Sinha (2012, Table 3) based on food items only.
Table 9 contains two other significant features that appear to hold for most states: (a) the rural
urban differential in favour of higher urban values increased sharply in all states between
rounds 55 and 66, but then the picture appears mixed to the extent that at the all India level
the differential was unchanged between rounds 66 and 68 in the HRPD version, but recorded
a decline in the dynamic specification that admits AR (1) errors; (b) a comparison between
the two halves of the table shows that the introduction of AR(1) reduces the rural urban
differential in most, though not all, cases while simultaneously increasing the efficiency of
the estimates of this differential. Table 9 further underlines the importance and usefulness of
a dynamic specification, especially the role that it can play in improving also the efficiency of

the estimated price indices.

The stochastic specifications of the DHRPD equations used to estimate the spatial and
temporal price indices that have been presented so far have assumed independence between

the errors across different states and regions. There could be several reasons for doubting the
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validity of this assumption. For example, cultural and historical affinity between proximate
states, such as, Gujarat and Maharashtra, Bengal and Bihar, Karnataka and Andhra Pradesh,
could lead to correlation between the regional observations of the omitted variables that will
destroy the assumed independence between the errors across the regions. We, therefore, relax
this assumption and compute the indices incorporating spatial dependence between states. To
preserve parsimony in the number of estimated parameters, we need to impose a structure
that allows a limited interdependence without adding too many parameters. One such
structure, which seems reasonable a priori, allows interdependence between neighboring or
adjacent states, not otherwise. Let us recall that ‘neighboring states’ have been defined in this

study as contiguous states in India that share a common border.

Table 10 presents the spatial weighting matrix used for the analysis. As mentioned earlier, a
neighbor has been defined as an adjacent state (with common boundary), for which the
weight has been assigned the value 1. For the non-neighboring states, the weights are
assigned the value 0%°. Table 11 provides the tests of significance of regional dependence
using Moran's | (Moran, 1950) and Geary’s C (Geary, 1954) test statistics for global spatial
autocorrelation for continuous data. The former is based on cross-products of the deviations
from the mean. Moran’s | is similar but not equivalent to a correlation coefficient. It varies
from -1 to +1. In the absence of autocorrelation and regardless of the specified weight matrix,
the expectation of Moran’s | statistic is -1/(n-1), which tends to zero as the sample size n
increases. A Moran’s | coefficient larger than -1/(n-1) indicates positive spatial
autocorrelation, and a Moran’s | less than -1/(n-1) indicates negative spatial autocorrelation.
Geary’s C statistic is based on the deviations in responses of each observation with one
another. Geary’s C ranges from 0 (maximal positive autocorrelation) to a positive value for
high negative autocorrelation. Its expectation is 1 in the absence of autocorrelation and
regardless of the specified weight matrix (Sokaland Oden, 1978). If the value of Geary’s C is
less than 1, it indicates positive spatial autocorrelation. Table 11 clearly demonstrates the
presence of significant positive spatial autocorrelation with both Moran’s | and Geary’s C

agreeing on the sign of the spatial autocorrelation.

8 A less restrictive weighting matrix will involve continuous weights that vary inversely with the pair wise
geographic distance between the states. Given the complexity of the estimation procedure, such a general
weighting structure is best left for a future study.
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Table 12a presents the estimates of the second stage parameters (z's) and the spatial
correlation under the AR(1) model with mutual dependence between neighbouring states for
the rural, urban and combined samples for all the four rounds. In other words, Table 12(a)
corresponds to the stochastic specification that combines temporal correlation in the errors
with spatial price dependence between the neighbouring states. All the 7 parameter estimates
and the estimated spatial correlations turn out to be highly significant. The parameter
estimates are generally in line with those of the HRPD model (Table 1) and the model with
AR(1) error specification (Table 2). The standard errors are much smaller (as indicated by the
t-values) when compared with the HRPD model in Table 1, but comparison with the AR(1)
error specification in Table 2 fails to reveal any clear pattern. For example, while in the rural
sector for the 55th round AP and BI, and in the urban sector for the 68th round AP and KA
have higher t-values than the corresponding figures in Table 2, most of the other t-values are
smaller than the corresponding values in Table 2. This corroborates our claim in Section 3
regarding the uncertain effect of allowing a spatially correlated stochastic price structure on

the efficiency of the estimated spatial prices.

Table 12b presents the spatial indices for the rural, urban and combined samples in the
presence of correlation between the stochastic errors in the neighbouring states. Table 12c
presents the corresponding temporal indices. A comparison between the second half of Table
4c and the last 4 columns of Table 12b provides evidence on the impact of allowing regional
dependence between the errors on the spatial price estimates. Both sets of estimates relate to
the combined rural urban samples in each state and are conditional on the AR(1) error
specification. The comparison shows several cases where the spatial price estimates need to
be revised on admitting regional dependence, though they never alter from being significantly
below one to significantly above one, or vice versa. There are some cases, such as Bihar and
Uttar Pradesh in round 68, where a strong statistical significance in the absence of regional
dependence weakens to insignificance in the presence of regional dependence. Though the
qualitative picture seems fairly robust between Tables 4c and 12b, there are several cases of
non-negligible changes to the magnitude of the spatial price estimates. A similar comparison
between the second half of Table c and the last 4 columns of Table 12c shows that, due to the
introduction of regional dependence, an upward revision to the temporal price indices is
required in the period beyond the 61st round, and that by the 68th round the size of the

upward revision in several cases, for example 2.317 to 2.539 for all India, is quite large.
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6. Conclusion.

In many large, emerging economies, such as Brazil, China, India and Indonesia, price
differences within the country can be as large, if not larger, than price differences
between smaller economies. Since prices play a crucial role in comparisons of living
standards within and between countries, the subject of spatial prices in large countries
with heterogeneous population is of considerable importance. This calls for improved
estimates of intra-country spatial prices and their changes over time. This paper proposes
a framework that allows such an investigation, and a formal statistical test of time
invariance of the estimated spatial prices. An empirical result of some significance that is
established in this study is that during the chosen period spanned by NSS 55th and 68th
rounds, the spatial price indices in India have not changed significantly in either the rural

or the urban sectors.

In its empirical application, the proposed model has two other features that add to its
attractiveness: (a) it allows the movement in the spatial price indices to be correlated over
time, and (b) it allows interdependence between price indices in neighbouring states or
regions in a country and proposes a formal test of such interdependence. The significance
of these features is underlined by the evidence that the spatial price indices are correlated
over time and between the neighbouring states in India. This paper formally demonstrates
that the introduction of an AR(1) error process improves the efficiency of the estimates of
the urban rural price index differentials and of the temporal price indices, and provides
empirical evidence in support of these statistical results.

While the focus of this paper is on India, the proposed framework is also of interest in the
context of cross country comparisons. With the results from the ICP, 2011 now available
to add to the 1993 and 2005 ICPs, the proposed methodology can also be applied to the
common group of countries in the three ICPs to allow for and test for time varying and
regionally interdependent PPPs over the past two decades. With the availability of
improved and more disaggregated price information, there will also be scope for using
more sophisticated stochastic specifications for modelling time dependence and regional
interdependence in the price equations than has been done in this study. The empirical

results for India point to the usefulness of DHRPD model in future investigations.
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Tablel: Estimates of 7's (HRPD Model): 55th -68th Rounds

Rural Urban Combined
State 55th 61st 66th 68th 55th 61st 66th 68th 55th 61st 66th 68th
Round Round Round Round Round Round Round Round Round Round Round Round

AP 6.180 6.269 6.671 7.398 6.515 7.201 8.034 8.677 6.383 6.806 7.199 7.742
(59.9) (36.2) (30.7) (49.0) (54.8) (30.5) (29.8) (35.4) (52.9) (38.1) (43.4) (38.4)
AS 6.114 6.215 6.610 7.262 6.524 7.177 8.059 8.701 6.347 6.761 7.161 7.652
(63.7) (35.7) (29.9) (47.0) (56.4) (29.1) (28.7) (33.0) (54.1) (36.8) (40.4) (35.3)
BI 6.176 6.247 6.657 7.353 6.560 7.211 8.067 8.695 6.394 6.823 7.197 7.720
(53.0) (31.6) (30.0) (46.6) (50.2) (29.8) (29.8) (34.3) (48.7) (35.4) (41.3) (36.3)
GU 6.136 6.261 6.641 7.294 6.520 7.184 8.065 8.663 6.368 6.813 7.178 7.679
(56.4) (34.0) (30.6) (49.5) (53.1) (28.9) (28.3) (34.1) (52.6) (37.3) (41.5) (37.9)
HA 6.125 6.238 6.620 7.287 6.535 7.146 7.986 8.617 6.350 6.758 7.189 7.635
(67.3) (31.9) (30.1) (50.8) (57.5) (28.8) (30.3) (33.8) (54.8) (37.1) (42.9) (36.9)
KA 6.265 6.402 6.746 7.401 6.626 7.310 8.093 8.756 6.486 6.954 7.294 7.788
(57.9) (32.6) (29.9) (46.8) (57.3) (31.1) (30.1) (34.7) (51.6) (37.2) (41.0) (36.4)
KE 6.194 6.320 6.632 7.361 6.592 7.276 8.069 8.734 6.435 6.882 7.205 7.760
(57.7) (33.2) (29.9) (46.9) (56.9) (29.7) (29.3) (34.3) (51.2) (36.7) (41.4) (36.2)
MA 6.115 6.231 6.565 7.275 6.524 7.144 7.986 8.548 6.338 6.763 7.125 7.640
(61.4) (33.8) (28.5) (44.6) (51.7) (30.3) (28.9) (36.4) (51.4) (36.7) (39.0) (36.1)
MP 6.068 6.179 6.611 7.306 6.487 7.175 8.047 8.671 6.317 6.763 7.183 7.684
(66.0) (34.5) (29.9) (48.2) (56.1) (29.0) (29.5) (33.6) (53.3) (36.2) (42.4) (36.3)
OR 6.215 6.341 6.674 7.410 6.599 7.288 8.110 8.762 6.456 6.895 7.253 7.810
(57.9) (33.7) (29.7) (47.5) (52.6) (29.2) (29.4) (34.4) (53.9) (36.6) (42.7) (37.5)
PU 6.175 6.268 6.661 7.406 6.576 7.288 8.172 8.812 6.418 6.869 7.267 7.824
(63.3) (34.5) (29.0) (47.7) (52.9) (28.3) (27.6) (32.6) (50.1) (35.5) (38.8) (35.0)
RA 6.146 6.305 6.701 7.429 6.510 7.214 8.127 8.737 6.379 6.858 7.278 7.799
(58.6) (34.0) (27.9) (43.3) (53.1) (29.6) (28.6) (34.4) (51.7) (37.3) (38.4) (35.7)
TN 6.154 6.251 6.581 7.322 6.543 7.215 8.052 8.732 6.400 6.839 7.205 7.738
(60.6) (34.2) (28.0) (45.5) (54.5) (28.4) (28.0) (32.6) (51.4) (37.0) (38.8) (34.6)
UP 6.219 6.324 6.653 7.381 6.550 7.186 7.971 8.597 6.423 6.817 7.164 7.688
(52.6) (34.8) (29.7) (45.4) (53.2) (29.8) (30.0) (36.1) (49.0) (35.5) (39.2) (33.8)
WB 6.176 6.306 6.610 7.374 6.568 7.282 8.076 8.746 6.418 6.891 7.191 7.767
(48.1) (31.5) (25.6) (38.4) (58.5) (31.4) (31.7) (35.7) (49.0) (36.9) (34.9) (33.0)
All India 6.121 6.259 6.627 7.345 6.512 7.207 8.058 8.705 6.373 6.832 7.210 7.739
(68.0) (34.8) (29.4) (48.0) (58.6) (29.7) (29.6) (34.9) (55.4) (38.4) (43.2) (36.9)

Figures in parentheses are the asymptotic t-statistics. All parameters are significant at 5% level.
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Table2: Estimates of 7's (DHRPD Model with AR(1) error terms): 55th -68th Rounds

Rural Urban Combined
State 55th 61st 66th 68th 55th 61st 66th 68th 55th 61st 66th 68th
Round Round Round Round Round Round Round Round Round Round Round Round

AP 6.281 6.186 6.617 7.301 6.606 7.088 7.829 8.300 6.393 6.757 7.104 7.633
(63.1) (58.6) (68.3) (69.0) (74.4) (69.5) (73.6) (76.6) (65.4) (64.0) (70.3) (73.1)
AS 6.217 6.124 6.553 7.164 6.607 7.055 7.842 8.288 6.352 6.705 7.062 7.537
(93.8) (81.3) | (110.1) (96.3) (100.3) (80.7) (85.4) (83.3) (93.3) (86.0) (96.0) (90.8)
BI 6.283 6.161 6.613 7.263 6.654 7.097 7.860 8.311 6.406 6.773 7.106 7.612
(63.0) (52.5) (67.2) (65.0) (67.9) (65.3) (71.9) (74.0) (62.7) (59.8) (66.8) (66.7)
GU 6.236 6.166 6.583 7.198 6.614 7.064 7.849 8.275 6.377 6.751 7.088 7.571
(81.7) (73.9) (96.5) (87.4) (81.8) (73.6) (76.7) (79.5) (79.5) (78.3) (86.8) (84.7)
HA 6.189 6.086 6.504 7.143 6.621 7.027 7.787 8.228 6.332 6.675 7.069 7.507
(90.8) (80.2) | (108.6) (93.9) (83.5) (73.6) (82.2) (80.0) (88.6) (82.5) (94.0) (90.3)
KA 6.364 6.308 6.695 7.301 6.708 7.187 7.887 8.364 6.492 6.897 7.203 7.677
(69.0) (64.3) (82.4) (76.4) (58.3) (58.3) (61.5) (61.9) (65.6) (68.0) (77.1) (73.7)
KE 6.294 6.223 6.572 7.258 6.677 7.154 7.864 8.340 6.435 6.822 7.105 7.644
(82.4) (75.2) (95.8) (87.4) (91.4) (78.4) (82.9) (82.9) (81.9) (80.1) (86.9) (85.4)
MA 6.213 6.135 6.509 7.172 6.606 7.019 7.782 8.178 6.339 6.700 7.024 7.521
(73.2) (68.4) (82.9) (79.1) (66.6) (64.7) (67.0) (71.9) (72.4) (72.6) (77.0) (77.9)
MP 6.166 6.071 6.550 7.199 6.577 7.055 7.840 8.270 6.316 6.696 7.082 7.566
(81.0) (72.0) (95.6) (87.8) (88.5) (75.5) (83.0) (80.8) (79.7) (76.8) (88.3) (86.0)
OR 6.308 6.227 6.577 7.294 6.692 7.159 7.886 8.360 6.449 6.819 7.131 7.685
(73.3) (67.3) (67.0) (67.9) (85.8) (76.4) (82.2) (82.5) (76.4) (75.8) (81.8) (82.6)
PU 6.278 6.164 6.597 7.302 6.668 7.154 7.950 8.409 6.425 6.808 7.155 7.706
(80.8) (71.6) (92.2) (86.2) (94.7) (77.6) (85.7) (86.3) (82.0) (78.1) (84.8) (84.3)
RA 6.248 6.208 6.643 7.329 6.583 7.089 7.923 8.350 6.381 6.800 7.178 7.688
(83.9) (74.2) (90.7) (86.3) (91.5) (78.6) (83.9) (84.5) (84.7) (81.6) (86.4) (87.5)
TN 6.272 6.156 6.531 7.240 6.628 7.077 7.828 8.323 6.405 6.770 7.095 7.633
(69.7) (67.6) (81.0) (81.6) (86.1) (74.2) (78.6) (78.3) (73.7) (75.0) (80.7) (79.7)
UP 6.315 6.234 6.600 7.290 6.603 7.072 7.773 8.233 6.406 6.768 7.074 7.595
(71.7) (67.0) (69.9) (70.5) (76.1) (72.0) (80.7) (81.4) (73.3) (75.5) (77.6) (79.4)
WB 6.287 6.214 6.565 7.271 6.658 7.154 7.870 8.351 6.431 6.833 7.103 7.653
(77.0) (69.2) (82.5) (78.8) (95.9) (79.2) (81.7) (83.9) (81.0) (78.1) (82.8) (83.1)
All India 6.226 6.157 6.565 7.239 6.604 7.089 7.850 8.311 6.380 6.775 7.114 7.627
(99.7) (82.9) | (117.2) (98.6) (111.1) (86.0) (91.9) (91.2) (99.0) (92.7) | (104.8) (98.2)

Figures in parentheses are the asymptotic t-statistics. All parameters are significant at 5% level.
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Table 3:Wooldridge Test[F(1,194)] for Autocorrelation in Panel Data

Estimate of (common) p F-statistics
Rural 0.6449 38.862**
Urban 0.6505 25.810**
Combined 0.6777 15.705**

** Significant at 5% level.

Tableda: Estimates of Spatial Price Indices: 55th -68th Rounds (Rural)

HRPD Model DHRPD Model with AR(1) error terms
State 55th 61st 66th 68th 55th 61st 66th 68th
Round | Round Round Round | Round Round | Round | Round
AP 1.026 1.047 1.077 1.087 1.022 1.052 1.080 1.093*
(0.385) (0.756) (0.926) (1.015) | (0.477) (1.112) | (1.566) | (1.828)
AS 1.156** | 1.153** 1.126 1.057 1.148* | 1.163** 1.138* 1.063
(2.324) (1.926) (1.387) (0.857) | (1.773) (2.065) | (1.915) | (0.886)
BI 1.005 0.979 0.993 | 0.943** 0.963 | 0.931** 0.941* | 0.909**
(0.162) | (-0.464) | (-0.185) | (-2.010) | (-1.152) | (-2.246) | (-1.928) | (-3.166)
GU 1.099 1.085 1.048 1.067 1.085 1.073 1.012 1.056
(1.533) (1.125) (0.705) (0.890) | (1.301) (1.157) | (0.144) | (0.640)
HA 1.057 0.988 1.031 1.007 1.059 1.003 1.048 1.024
(0.689) | (-0.170) (0.509) (0.139) | (0.677) (0.038) | (0.556) | (0.269)
KA 1.034 0.991 0.955 0.977 1.047 0.999 0.966 1.001
(0.876) | (-0.177) | (-0.740) | (-0.400) | (0.740) | (-0.018) | (-0.600) | (0.015)
KE 1.104 1.067 1.026 1.037 1.093 1.080 1.035 1.052
(1.109) (0.821) (0.325) (0.419) | (1.276) (1.163) | (0.432) | (0.622)
MA 1.056 1.009 1.034 1.063 1.053 1.007 1.032 1.065
(1.157) (0.210) (0.663) (1.464) | (1.087) (0.159) | (0.695) | (1.346)
MP 0.949* | 0.923** 0.984 0.962 0.941 | 0.918** 0.985 0.960
-(1.942) | (-3.164) | (-0.502) | (-1.208) | (-1.433) | (-2.120) | (-0.367) | (-1.017)
OR 0.994 0.972 0.940 0.932 0.987 0.978 0.945 0.935
-(0.126) | (-0.451) | (-0.837) | (-1.019) | (-0.219) | (-0.387) | (-1.003) | (-1.206)
PU 1.062 1.009 1.045 1.054 1.056 1.029 1.053 1.064
(1.053) (0.278) (1.112) (0.912) | (0.658) (0.353) | (0.623) | (0.744)
RA 1.016 1.002 1.013 0.950 1.010 1.009 1.018 0.959
(0.244) (0.023) (0.173) | (-0.615) | (0.207) (0.184) | (0.388) | (-0.915)
™ 1.057 1.048 0.983 1.029 1.063 1.059 1.000 1.032
(0.574) (0.395) | (-0.130) (0.187) | (1.067) (1.009) | (-0.004) | (0.533)
UpP 0.994 0.956 0.983 | 0.920** 0.991 0.967 0.988 | 0.927**
(-0.185) | (-1.211) | (-0.355) | (-2.145) | (-0.336) | (-1.238) | (-0.458) | (-2.924)
WB 1.076 1.062 1.005 1.016 1.070 1.068 1.006 1.018
(1.516) (1.027) (0.108) (0.329) | (1.480) (1.495) | (0.144) | (0.411)
All India 1 1 1 1 1 1 1 1
CcVv 0.050 0.057 0.047 0.055 0.052 0.062 0.051 0.058
Estimate of 0.6449
(common) p

Figures in parentheses are t-statistics for testing index=1.

*: Significant at 10% level; **: Significant at 5% level.
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Table 4b: Estimates of Spatial Price Indices: 55th -68th Rounds (Urban)

HRPD Model DHRPD Model with AR(1) error terms
State 55th 61st 66th 68th 55th 61st 66th 68th
Round Round Round Round Round Round Round Round
AP 0.998 1.008 1.071 1.033 0.980 1.000 1.076* 1.040
(-0.043) (0.169) (1.086) (0.543) | (-0.503) (0.005) (1.724) (0.960)
AS 1.120%* 1.109* 1.036 1.053 1.110 1.103 1.038 1.055
(2.426) (1.932) (0.511) (0.787) (0.995) (0.973) (0.367) (0.509)
Bl 1.023 0.941 0.931** 0.915* 1.018 0.940 0.939 0.921*
(0.859) | (-1.269) (-2.111) (-1.728) (0.345) (-1.301) | (-1.368) | (-1.757)
GU 1.091* 1.085 1.053 1.059 1.093* 1.072 1.036 1.051
(1.757) (1.398) (1.102) (1.366) (1.829) (1.536) (0.810) (1.118)
HA 1.049 1.005 1.009 0.990 1.051 1.008 1.010 1.001
(0.711) (0.084) (0.184) (-0.197) (0.629) (0.103) (0.139) (0.010)
KA 1.031 1.009 0.994 1.028 1.024 0.988 0.978 1.013
(0.680) (0.176) (-0.119) (0.471) (0.516) (-0.277) | (-0.483) (0.267)
KE 1.038 0.980 0.917 0.898 0.999 0.983 0.926 0.926
(0.469) | (-0.295) (-1.343) (-1.303) | (-0.017) (-0.272) | (-1.521) | (-1.540)
MA 1.066 | 1.084** 1.120%* | 1.113** 1.066* | 1.067** | 1.105** | 1.103**
(1.600) (2.258) (2.650) (2.417) (1.932) (1.987) (2.975) (3.018)
MP 0.975 0.969 0.988 0.966 0.973 0.967 0.990 0.960
(-0.945) | (-1.016) (-0.312) (-0.825) | (-0.641) (-0.809) | (-0.236) | (-0.958)
OR 1.012 0.940 0.930 | 0.854** 1.002 0.933 0.935 0.875*
(0.173) | (-1.103) (-0.969) (-2.578) (0.031) (-0.945) | (-0.861) | (-1.815)
PU 1.003 0.994 0.976 0.973 1.002 0.999 0.980 0.990
(0.075) | (-0.144) (-0.582) (-0.527) (0.034) (-0.011) | (-0.309) | (-0.159)
RA 1.008 0.978 1.007 0.959 1.011 0.975 0.999 0.965
(0.161) | (-0.353) (0.113) (-0.885) (0.199) (-0.499) | (-0.013) | (-0.693)
™ 1.057 1.079 1.018 1.042 1.056 1.067* 1.020 1.041
(0.736) (0.913) (0.157) (0.331) (1.452) (1.721) (0.511) (1.044)
Up 1.012 0.971 1.001 0.996 1.003 0.967 0.993 0.978
(0.395)) | (-0.769) (0.028) (-0.101) (0.101) (-1.103) | (-0.236) | (-0.705)
WB 1.083%* 1.072* 1.011 1.030 1.076* 1.067 1.014 1.029
(2.492) (1.861) (0.315) (0.713) (1.728) (1.578) (0.346) (0.703)
All India 1 1 1 1 1 1 1 1
cVv 0.038 0.055 0.054 0.069 0.040 0.053 0.050 0.061
Estimate of 0.6505
(common) p

Figures in parentheses are t-statistics for testing index=1.

*. Significant at 10% level; **: Significant at 5% level.
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Table 4c: Estimates of Spatial Price Indices : 55th -68th Rounds (Combined sample)

HRPD Model DHRPD Model with AR(1) error terms
State 55th 61st 66th 68th 55th 61st 66th 68th
Round Round Round Round Round Round Round Round
AP 1.005 1.026 1.071 1.062 1.001 1.025 1.067 1.063
(0.087) (0.511) (0.937) (0.795) (0.018) (0.577) (1.357) (1.319)
AS 1.119%* |  1.129** 1.088 1.050 1.119 1.130 1.094 1.051
(2.065) (1.949) (1.024) (0.751) (1.356) (1.580) (1.233) (0.665)
BI 0.977 0.929* 0.979 | 0.901** 0.953 | 0.904** 0.956 | 0.887**
(-0.873) | (-1.764) (-0.353) (-3.283) | (-1.314) | (-2.886) (-1.284) | (-3.612)
GU 1.086 1.065 1.045 1.074 1.071 1.045 1.018 1.060
(1.642) (0.931) (0.818) (1.313) (1.193) (0.797) (0.328) (1.047)
HA 1.021 0.991 0.987 0.981 1.026 0.998 0.993 0.986
(0.282) | (-0.144) (-0.262) (-0.452) (0.305) | (-0.019) (-0.090) | (-0.173)
KA 1.027 1.007 0.996 0.999 1.025 0.995 0.982 1.006
(0.670) (0.148) (-0.070) (-0.023) (0.434) | (-0.093) (-0.343) (0.112)
KE 1.050 0.986 0.955 0.950 1.026 0.993 0.961 0.968
(0.576) | (-0.193) (-0.665) (-0.606) (0.380) | (-0.112) (-0.601) | (-0.487)
MA 1.045 1.038 1.059 | 1.088** 1.046 1.034 1.042 1.082*
(0.929) (0.852) (1.200) (2.158) (1.048) (0.796) (0.944) (1.799)
MP 0.945** | (0.934** 0.974 0.946 0.938 0.924* 0.969 0.940
(-2.217) | (-2.425) (-0.601) (-1.592) | (-1.466) | (-1.874) (-0.756) | (-1.486)
OR 0.966 0.933 0.919 0.905 0.960 0.928 0.914 0.899*
(-0.795) | (-1.113) (-1.110) (-1.426) | (-0.658) | (-1.280) (-1.485) | (-1.796)
PU 1.010 0.974 0.989 1.003 1.013 0.983 0.991 1.006
(0.192) | (-0.719) (-0.291) (0.053) (0.164) | (-0.230) (-0.119) (0.082)
RA 0.994 0.981 0.969 0.941 0.997 0.976 0.974 0.946
(-0.091) | (-0.262) (-0.456) (-0.881) | (-0.064) | (-0.502) (-0.534) | (-1.153)
™ 1.046 1.061 0.982 1.028 1.052 1.060 0.989 1.026
(0.518) (0.611) (-0.140) (0.185) (0.987) (1.159) (-0.215) (0.508)
UP 0.974 0.931 0.953 | 0.916** 0.972 | 0.933** 0.950* | 0.914**
(-0.739) | (-1.982) (-1.080) (-2.152) | (-0.979) | (-2.496) (-1.841) | (-3.188)
WB 1.064 1.051 0.995 1.021 1.057 1.048 0.992 1.017
(1.571) (1.107) (-0.113) (0.478) (1.190) (1.069) (-0.188) (0.368)
All India 1 1 1 1 1 1 1 1
CcVv 0.048 0.061 0.047 0.063 0.047 0.059 0.048 0.063
Estimate of 0.6777
(common) p

Figures in parentheses are t-statistics for testing index=1.

*. Significant at 10% level; **: Significant at 5% level.
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Table 5: Pair wise Difference between Spatial Prices within Sectors: DHRPD Model with AR(1) error terms: 68th Round (Rural and Urban)

Rural
AS Bl GU HA KA KE MA MP OR PU RA TN uP WB
0.185%* 0.037 0.070 0.093 0.042 0.029 | 0.133** | 0.158** 0.029 | 0.134** 0.061 | 0.166** 0.075
(3.151) (0.368) | (0.683) | (1.226) | (0.429) (0.409) | (2.070) | (2.133) | (0.295) | (1.978) | (0.779) | (2.924) (1.104)
AS 0.014 0.155%* 0.007 0.040 0.062 0.012 -0.001 0.103 0.128 -0.001 0.104 0.031 0.136* 0.045
(0.125) (2.009) (0.064) | (0.349) | (0.690) | (0.107) (-0.016) | (1.266) | (1.434) | (-0.005) | (1.236) | (0.336) | (1.798) (0.532)
Bl -0.119* -0.134 -0.147 -0.115 -0.092 -0.143 | -0.156** -0.052 -0.026 | -0.155* -0.051 | -0.123* -0.019 | -0.110%**
(-1.940) | (-1.148) (-1.600) | (-1.241) | (-1.474) | (-1.630) (-2.785) | (-1.062) | (-0.430) | (-1.714) | (-0.952) | (-1.855) | -(0.493) (-2.062)
GU 0.010 -0.004 | 0.130** 0.032 0.055 0.004 -0.009 0.096 0.121 -0.008 0.097 0.024 0.129 0.038
(0.167) | (-0.035) | (2.032) (0.260) | (0.532) | (0.037) (-0.087) | (0.999) | (1.178) | (-0.064) | (0.986) | (0.227) | (1.414) (0.383)
HA -0.040 -0.054 0.080 -0.050 0.023 -0.028 -0.041 0.064 0.089 -0.040 0.065 -0.008 0.096 0.005
(-0.480) | (-0.419) | (0.948) (-0.592) (0.219) | (-0.230) (-0.408) | (0.658) | (0.859) | (-0.326) | (0.653) | (-0.078) | (1.052) (0.054)
KA -0.028 -0.042 0.092 -0.038 0.012 -0.051 -0.064 0.041 0.066 -0.063 0.042 -0.031 0.073 -0.018
(-0.434) | (-0.357) | (1.402) (-0.576) | (0.141) (-0.508) (-0.869) | (0.598) | (0.851) | (-0.616) | (0.585) | (-0.381) | (1.207) (-0.246)
-0.115* -0.129 0.005 -0.125* -0.075 -0.087 -0.013 0.091 0.117 -0.012 0.092 0.020 0.124 0.033
= KE

s (-1.792) | (-1.095) | (0.073) (-1.889) | (-0.873) | (-1.284) (-0.137) | (0.997) | (1.180) | (-0.103) | (0.981) | (0.191) | (1.436) (0.352)
5 MA 0.063 0.049 | 0.183** 0.053 0.103 0.091 | 0.178** 0.104 0.130* 0.001 0.106 0.033 | 0.137** 0.046
(1.165) | (0.431) | (3.225) (0.930) | (1.301) | (1.545) | (3.003) (1.686) | (1.796) | (0.008) | (1.608) | (0.426) | (2.539) (0.705)
MP -0.080 -0.095 0.039 -0.091 -0.041 -0.053 0.034 | -0.143%* 0.025 -0.104 0.001 -0.072 0.033 -0.058
(-1.356) | (-0.821) | (0.638) (-1.472) | (-0.493) | (-0.833) | (0.539) (-2.655) (0.380) | (-1.098) | (0.017) | (-1.002) | (0.708) (-0.978)
OR -0.165%* -0.179 -0.045 | -0.175** -0.125 -0.137 -0.050 | -0.228** -0.085 -0.129 -0.024 -0.097 0.008 -0.084
(-2.049) | (-1.405) | (-0.553) (-2.131) | (-1.267) | (-1.644) | (-0.598) (-2.972) | (-1.053) (-1.272) | (-0.347) | (-1.204) | (0.127) (-1.191)
PU -0.050 -0.065 0.069 -0.061 -0.011 -0.023 0.064 -0.114 0.030 0.114 0.105 0.032 0.137 0.045
(-0.659) | (-0.519) | (0.880) (-0.775) | (-0.114) | (-0.287) | (0.800) (-1.563) | (0.390) | (1.218) (1.082) | (0.304) | (1.527) (0.469)
RA -0.075 -0.089 0.044 -0.085 -0.035 -0.047 0.040 | -0.138%* 0.005 0.090 -0.025 -0.073 0.032 -0.059
(-1.147) | (-0.754) | (0.658) (-1.264) | (-0.407) | (-0.687) | (0.569) (-2.275) | (0.080) | (1.056) | (-0.302) (-0.974) | (0.623) (-0.937)
™ 0.000 -0.014 | 0.120** -0.010 0.040 0.028 | 0.115* -0.063 0.081 | 0.165** 0.051 0.075 0.105 0.014
(0.005) | (-0.123) | (2.012) (-0.168) | (0.492) | (0.453) | (1.855) (-1.212) | (1.413) | (2.094) | (0.678) | (1.188) (1.612) (0.182)

Up -0.063 -0.077 0.057 -0.073 -0.023 -0.035 0.052 | -0.126%* 0.018 0.102 -0.012 0.012 -0.063

(-1.191) | (-0.688) | (1.027) (-1.320) | (-0.297) | (-0.614) | (0.897) (-2.689) | (0.333) | (1.349) | (-0.171) | (0.207) | (-1.254)

WB -0.011 -0.025 0.109* -0.021 0.029 0.017 0.104 -0.074 0.069 0.154* 0.040 0.064 -0.011

(-0.183) | (-0.219) | (1.765) (-0.343) | (0.348) | (0.263) | (1.624) (-1.366) | (1.174) | (1.915) | (0.518) | (0.982) | (-0.195)

Note: 1. For both the upper and lower triangular parts the differences are (Row state-Column state).
2. Figures in parentheses are t-statistics of the difference.

*: Significant at 10% level; **: Significant at 5% level.
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Table 6:Estimates of Spatial Price Indices (Time invariant Restricted Model: ,, = m, for all t)

State HRPD Model
Rural Urban Combined
AP 1.058 1.027 1.040
(1.600) (0.978) (1.226)
AS 1.121%* 1.080** 1.095**
(3.150) (2.676) (2.716)
Bl 0.979 0.950%* 0.945%*
(-1.158) (-2.420) (-2.668)
GU 1.081%* 1.071%* 1.067**
(2.233) (2.886) (2.337)
1.022 1.012 0.995
HA (0.675) (0.437) (-0.180)
0.989 1.015 1.007
KA (-0.424) (0.609) (0.259)
KE 1.063 0.947 0.985
(1.471) (-1.457) (-0.383)
1.040* 1.096** 1.057**
MA (1.776) (4.532) (2.551)
MP 0.955%* 0.975 0.950%*
(-3.211) (-1.537) (-3.057)
OR 0.959 0.932%* 0.930%*
(-1.314) (-2.215) (-2.290)
PU 1.043* 0.987 0.994
(1.802) (-0.623) (-0.275)
0.995 0.987 0.971
RA (-0.132) (-0.493) (-0.896)
™ 1.030 1.049 1.029
(0.477) (0.996) (0.505)
Up 0.963* 0.994 0.943%*
(-1.938) (-0.296) (-3.042)
1.040 1.049** 1.033
wB (1.570) (2.684) (1.533)
All India 1 1 1
F(15,761) 0.813 0.770 0.680
statistics®

Figures in parentheses are t-statistics for testing index=1.

@Comparison with time varying estimates in Tables 4a, 4b and 4c.
F-statistics are non-significant in all cases.

*: Significant at 10% level; **: Significant at 5% level.
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Table 7a:Estimates of Temporal Price Indices (HRPD Model) by Sector: 55th -68th Rounds

Rural Urban
State 55th 61st 66th 68th 55th 61st 66th 68th
Round Round Round Round Round Round Round Round
AP 1 1.127 1.821*% | 2.418** 1 1.291 2.356% | 2.987%*
(0.529) (1.721) (2.914) (0.826) (1.862) | (2.356)
AS 1 1.102 1.691* 2.086** 1 1.264 2.029* 2.712%*
(0.413) (1.634) (2.715) (0.799) (1.731) (2.275)
Bl 1 1.076 1.714% |  2.141%* 1 1.176 1.997* | 2.583**
(0.328) (1.748) (3.137) (0.548) (1.739) (2.194)
GU 1 1.090 1.653 | 2.214%* 1 1.271 2.118* | 2.803*8
(0.382) (1.586) (2.898) (0.762) (1.743) | (2.266)
HA 1 1.032 1.692 2.174%* 1 1.224 2.111%* 2.723%**
(0.137) (1.629) (2.751) (0.665) (1.750) (2.218)
KA 1 1.059 1.602 | 2.155%* 1 1.250 2.116* | 2.877%*
(0.264) (1.467) (2.816) (0.711) (1.694) (2.225)
KE 1 1.068 1.613 2.143** 1 1.206 1.938 2.496**
(0.293) (1.501) (2.651) (0.632) (1.652) | (2.237)
MA 1 1.056 1.700 2.296** 1 1.300 2.307* 3.014**
(0.256) (1.649) (3.080) (0.807) (1.763) (2.245)
MP 1 1.074 1.800% | 2.312** 1 1.269 2.224*% | 2.860%*
(0.344) (1.857) (3.202) (0.776) (1.857) | (2.301)
OR 1 1.080 1.641 2.139** 1 1.187 2.019 2.438**
(0.355) (1.554) (2.786) (0.589) (1.659) | (2.213)
PU 1 1.050 1.708* | 2.266** 1 1.267 2.136% | 2.799%*
(0.237) (1.724) (3.055) (0.796) (1.807) (2.360)
RA 1 1.089 1.731% | 2.132%* 1 1.240 2.192% | 2.748%*
(0.382) (1.737) (2.900) (0.697) (1.750) | (2.254)
TN 1 1.095 1.614 2.221%* 1 1.304 2.113* 2.845%*
(0.366) (1.318) (2.379) (0.905) (1.890) (2.406)
UP 1 1.063 1.717*% | 2.112** 1 1.225 2.171% | 2.840%*
(0.298) (1.733) (2.893) (0.675) (1.778) (2.248)
WB 1 1.090 1.620 2.154%** 1 1.264 2.048* 2.743%**
(0.379) (1.555) (2.816) (0.772) (1.715) (2.271)
. 1.104 1.735%* 2.281** 1.278 2.195%* 2.886**
All India 1 0.470) | (1.746) | (3.163) 1 (0.815) |  (1.849) | (2.393)

Figures in parentheses are t-statistics for testing index=1.

*: Significant at 10% level; **: Significant at 5% level.
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Table 7b: Estimates of Temporal Price Indices (DHRPD Model with AR(1) error terms) by Sector:
55th -68th Rounds

Rural Urban
State 55th 61st 66th 68th 55th 61st 66th 68th
Round Round Round Round Round Round Round Round
AP 1 1.087 1.769%* 2.330** 1 1.249% | 2.272%* | 2.801**
(0.712) (4.162) (5.055) (1.701) (4.643) (5.202)
AS 1 1.069 1.658%* 2.017** 1 1.194 | 1.901** | 2.465**
(0.478) (3.229) (3.796) (0.959) (2.738) | (3.338)
BI 1 1.021 1.634%** 2.054** 1 1.097 1.853** 2.319**
(0.197) (4.275) (5.023) (0.701) (3.659) (4.316)
GU 1 1.043 1.560%* 2.119** 1 1.168 | 1.910%* | 2.471**
(0.329) (2.752) (3.839) (1.158) (3.789) (4.594)
HA 1 1.000 1.656** 2.105** 1 1.130 1.916%** 2.422%*
(0.000) (2.828) (3.504) (0.772) (3.206) | (3.884)
KA 1 1.007 1.543** 2.081** 1 1.156 1.937** 2.560**
(0.051) (2.913) (4.108) (1.082) (3.784) (4.586)
KE 1 1.043 1.585%* 2.095** 1 1.204 | 1.917** | 2.443**
(0.324) (2.857) (3.849) (1.271) (3.627) | (4.370)
MA 1 1.010 1.640** 2.202%* 1 1.195 2.095%* 2.669**
(0.081) (3.694) (4.748) (1.376) (4.397) (5.119)
MP 1 1.029 1.750%* 2.221%* 1 1.190 | 2.062** | 2.552%*
(0.244) (4.184) (4.911) (1.314) (4.215) (4.746)
OR 1 1.046 1.602%* 2.062** 1 1.122 | 1.904%* | 2.273**
(0.356) (3.251) (4.149) (0.737) (3.093) | (3.701)
PU 1 1.028 1.668** 2.193** 1 1.188 1.972%* 2.542%*
(0.190) (2.883) (3.745) (1.157) (3.511) (4.285)
RA 1 1.054 1.685%* 2.067** 1 1.163 | 2.018** | 2.485**
(0.451) (3.972) (4.597) (1.097) (3.790) (4.457)
™ 1 1.051 1.573%* 2.114** 1 1.226 | 1.984** | 2.582**
(0.401) (3.196) (4.276) (1.591) (4.104) (4.980)
UP 1 1.030 1.668%* 2.038** 1 1.147 | 1.993** | 2.507**
(0.293) (4.494) (5.110) (1.144) (4.318) (4.957)
WB 1 1.053 1.572%* 2.072%* 1 1.197 | 1.926%* | 2.494**
(0.446) (3.545) (4.584) (1.388) (3.955) (4.761)
. 1.055 1.673** 2.177** 1.204 2.038** 2.600**
All India 1 (0.540) |  (4.795) |  (5.611) 1 (1.630) | (4787) | (5.561)
Estimate of 0.6449 0.6505
(common) p

Figures in parentheses are t-statistics for testing index=1.

*: Significant at 10% level; **: Significant at 5% level.
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Table 7c: Estimates of Temporal Price Indices (Combined sample): 55th -68th Rounds

HRPD Model DHRPD Model with AR(1) error terms
State 55th 61st 66th 68th 55th 61st 66th 68th
Round Round Round Round Round Round Round Round
AP 1 1.214 1.962%* | 2.537%* 1 1.195 | 1.905** | 2.461**
(0.796) (2.167) (2.412) (1.452) (4.234) (5.128)
AS 1 1.200 1.790%* | 2.252%* 1 1.178 | 1.747** | 2.177**
(0.739) (2.024) (2.238) (1.065) (3.141) (3.762)
BI 1 1.131 1.847** | 2.215%* 1 1.107 | 1.793** | 2.156**
(0.535) (2.251) (2.314) (0.894) (4.263) (4.889)
GU 1 1.167 1.773%% | 2.375%* 1 1.137 | 1.698** | 2.292%*
(0.640) (2.097) (2.410) (0.978) (3.389) (4.487)
HA 1 1.154 1.781*%* | 2.308** 1 1.135 | 1.729** | 2.225%*
(0.573) (2.009) (2.267) (0.779) (2.856) (3.594)
KA 1 1.165 1.785%* | 2.334%* 1 1.132 | 1.711** | 2.274**
(0.635) (1.966) (2.232) (0.931) (3.361) (4.333)
KE 1 1.116 1.675% | 2.172%* 1 1.129 | 1.674%* | 2.187**
(0.446) (1.793) (2.056) (0.914) (3.189) (4.189)
MA 1 1.181 1.865*%* | 2.500%* 1 1.153 | 1.780** | 2.395%*
(0.659) (2.044) (2.328) (1.130) (3.805) (4.838)
MP 1 1.174 1.898** | 2.403** 1 1.149 | 1.846** | 2.323**
(0.671) (2.288) (2.407) (1.100) (4.064) (4.810)
OR 1 1.149 1.752% | 2.251%* 1 1.127 | 1.703** | 2.171**
(0.585) (1.948) (2.270) (0.887) (3.265) (4.138)
PU 1 1.148 1.804** | 2.385%* 1 1.131 | 1.748** | 2.302**
(0.596) (2.172) (2.472) (0.807) (3.043) (3.952)
RA 1 1.174 1.795%% | 2.273%* 1 1.142 | 1.747** | 2.198**
(0.674) (2.097) (2.371) (1.054) (3.733) (4.537)
™ 1 1.206 1.729*% | 2.360** 1 1.175 | 1.681** | 2.261**
(0.750) (1.726) (2.139) (1.264) (3.465) (4.589)
UP 1 1.137 1.801*%* | 2.259%* 1 1.119 | 1.745** | 2.179**
(0.553) (2.094) (2.261) (1.027) (4.261) (5.041)
WB 1 1.175 1.724*% | 2.305%* 1 1.157 | 1.677** | 2.229**
(0.662) (1.955) (2.280) (1.171) (3.559) (4.630)
. 1.189 1.842%* |  2.401%** 1.166 | 1.787** | 2.317**
All India 1 (0.750) | (2.253) |  (2.440) 1 (1.462) | (4703) | (5.628)
Estimate of 0.6777
(common) p

Figures in parentheses are t-statistics for testing index=1

*. Significant at 10% level; **: Significant at 5% level.
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Table 8: Comparison of Temporal Indices (DHRPD Model with AR(1) error terms) with Available Official® Figures

(55th Round = 1 for each state)

Rural Urban

State 61st Round 66th Round 68th Round 61st Round 66th Round 68th Round

Estimate | Official | Estimate | Official | Estimate | Official | Estimate | Official | Estimate | Official | Estimate | Official
AP 1.087 1.126 1.769 1.741 2.330 2.101 1.249 1.223 2.272 1.805 2.801 2.111
AS 1.069 1.078 1.658 1.615 2.017 1.926 1.194 1.109 1.901 1.559 2.465 1.796
BI 1.021 1.149 1.634 1.773 2.054 1.840 1.097 1.195 1.853 1.767 2.319 2.173
GU 1.043 1.115 1.560 1.713 2.119 2.023 1.168 1.162 1.910 1.687 2.471 2.065
HA 1.000 1.147 1.656 1.879 2.105 2.212 1.130 1.242 1.916 1.832 2.422 2.168
KA 1.007 1.126 1.543 1.772 2.081 2.104 1.156 1.201 1.937 1.761 2.560 2.108
KE 1.043 1.093 1.585 1.545 2.095 1.926 1.204 1.196 1.917 1.716 2.443 2.082
MA 1.029 1.155 1.750 1.855 2.221 1.965 1.190 1.217 2.062 1.859 2.552 2.282
MP 1.010 1.065 1.640 1.694 2.202 2.273 1.195 1.192 2.095 1.786 2.669 2.158
OR 1.046 1.053 1.602 1.628 2.062 1.778 1.122 1.158 1.904 1.788 2.273 2.185
PU 1.028 1.123 1.668 1.854 2.193 2.182 1.188 1.242 1.972 1.792 2.542 2.155
RA 1.054 1.113 1.685 1.842 2.067 2.155 1.163 1.220 2.018 1.781 2.485 2.173
TN 1.051 1.161 1.573 1.719 2.114 2.003 1.226 1.185 1.984 1.654 2.582 1.961
upP 1.030 1.140 1.668 1.777 2.038 1.938 1.147 1.219 1.993 1.816 2.507 2.261
WB 1.053 1.140 1.572 1.726 2.072 1.954 1.197 1.232 1.926 1.761 2.494 2.101
All
India 1.055 1.125 1.673 1.743 2.177 2.013 1.204 1.214 2.038 1.763 2.600 2.123

@ Source of official figures: Labour Bureau, Ministry of Labour and Employment, Govt. of India. The official rural figures have been calculated using
state wise Consumer Price Indices (General) for Agricultural Labourers (CPIAL) and the urban figures have been calculated using Consumer Price
Indices (General) for Industrial Workers (CPIIW). The official figures for CPIIW are available only for selected Centres within a state. For each state we
have taken the average over the centre wise figures to arrive at the state level indices. The figures in this table were obtained by dividing the 2004-2005

(61st round), 2009-2010 (66th round) and 2011-2012 (68th round) figures by the 1999-2000 (55th round) figures, each of which wasavailable with base
1982, for each state and All India.
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Table 9: State wise Urban-Rural Indices (Rural=1 for each state in each round): 55th -68th Rounds

State HRPD Model DHRPD Model with AR(1) error terms
55th 61st 66th 68th 55th 61st 66th 68th
Round Round Round Round Round Round Round Round
AP 1.242 1.422 1.607 1.535 1.232% | 1.389*%* | 1.544** | 1.435%*
(1.207) (0.969) (1.016) (1.135) (1.820) (2.275) (2.947) (2.326)
AS 1.238 1.420 1.485 1.609 1.242 1.386* 1.414*% | 1.496%*
(1.213) (0.967) (0.930) (1.271) (1.322) (1.766) (1.928) (2.003)
Bl 1.300 1.420 1.515 1.568 | 1.358** | 1.474*%* | 1.547*%* | 1.528**
(1.586) (0.937) (0.990) (1.238) (2.519) (2.637) (3.153) (2.702)
GU 1.267 1.477 1.623 1.604 | 1.294** | 1.460** | 1.587** | 1.500**
(1.278) (1.032) (1.079) (1.261) (1.956) (2.391) (2.696) (2.258)
HA 1.268 1.503 1.582 1.588 1.276 | 1.467** | 1.493** | 1.474%*
(1.206) (1.070) (1.050) (1.239) (1.546) (1.991) (2.246) (2.028)
KA 1.273 1.503 1.681 1.700 1.257* | 1.444*%* | 1.569** | 1.526%*
(1.365) (1.068) (1.091) (1.319) (1.726) (2.331) (2.829) (2.487)
KE 1.201 1.357 1.444 1.399 1.175 1.330% | 1.387** 1.327*
(0.981) (0.872) (0.884) (0.990) (1.202) (1.832) (2.067) (1.705)
MA 1.290 1.588 1.750 1.693 | 1.301** | 1.547** | 1.659** | 1.563**
(1.421) (1.175) (1.142) (1.312) (2.207) (2.802) (3.391) (2.788)
MP 1.313 1.551 1.622 1.624 | 1.328** | 1.539*%* | 1.558%* | 1.507**
(1.613) (1.163) (1.092) (1.284) (2.322) (2.781) (3.069) (2.566)
OR 1.300 1.428 1.599 1.481 1.305*% | 1.392*%* | 1.532%*% | 1.412%*
(1.435) (1.002) (1.040) (1.136) (1.790) (2.000) (2.479) (2.006)
PU 1.207 1.456 1.509 1.491 1.219 | 1.418%* | 1.442%* 1.403*
(1.089) (1.070) (0.975) (1.144) (1.349) (2.008) (2.128) (1.896)
RA 1.267 1.442 1.605 1.633 | 1.286** | 1.412*%* | 1.522%* | 1.517**
(1.283) (0.991) (1.050) (1.320) (1.998) (2.292) (2.787) (2.568)
™ 1.278 1.522 1.673 1.637 | 1.276**% | 1.471*%*% | 1.581** | 1.520**
(1.275) (1.119) (1.108) (1.249) (2.017) (2.516) (2.943) (2.521)
UP 1.301 1.500 1.645 1.750 | 1.301** | 1.460** | 1.557** | 1.589**
(1.540) (1.104) (1.098) (1.401) (2.475) (2.731) (3.270) (2.985)
WB 1.286 1.491 1.626 1.638 | 1.291** | 1.459*%* | 1.562%* | 1.524**
(1.408) (1.062) (1.090) (1.301) (2.134) (2.552) (3.075) (2.635)
All India 1.277 1.478 1.616 1.616 | 1.285*%* | 1.461** | 1.550*%* | 1.508**
(1.518) (1.070) (1.077) (1.302) (2.571) (2.842) (3.474) (2.877)

Figures in parentheses are t-statistics for testing index=1.

*: Significant at 10% level; **: Significant at 5% level.

39



Table 10: The Spatial Weight Matrix used in the Analysis*

State
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* A neighbour has been defined as an adjacent state (common boundary), for which the weight has been

assigned the value 1. For the non- neighbour states weights are assigned the value 0.

Table 11: Tests of Spatial Autocorrelation

Test Rural Urban Combined

Observed 0.442 0.327 0.500
Value

Cohe/'f(;{ S | Expected Value | -0.001 -0.001 -0.001
f‘]’secs(;rbeased on 16.673 12.340 18.831
Normality) (0.000)* (0.000) (0.000)
Observed 0.436 0.601 0.420
Value

Coe(:;ffeia::riirit c Expected Value 1.000 1.000 1.000
Z(-'Is'ggtr%ased on -17.033 -12.048 -17.518
Normality) (0.000) (0.000) (0.000)

*Figures in parentheses are the p-values. All are highly significant.
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Tablel2a: Estimates of 7'sand spatial correlation (DHRPD Model with AR(1) Errors and Dependence on Neighbouring States): 55th -68th Rounds

Rural Urban Combined
State 55th 61st 66th 68th 55th 61st 66th 68th 55th 61st 66th 68th
Round Round Round Round Round Round Round Round Round Round Round Round
AP 6.177 6.018 6.768 7.409 6.659 7.083 7.849 8.411 6.396 6.520 7.070 7.893
(65.6) (47.8) (55.2) (63.4) (56.6) (55.0) (57.7) (68.8) (48.2) (42.7) (44.8) (55.7)
AS 6.093 5.924 6.664 7.240 6.692 7.069 7.842 8.377 6.118 6.269 7.139 8.400
(60.6) (49.8) (60.8) (61.0) (55.8) (52.7) (56.0) (63.6) (44.6) (35.6) (40.6) (34.9)
BI 6.161 5.959 6.739 7.356 6.718 7.101 7.881 8.422 6.337 6.472 7.097 8.052
(65.5) (44.0) (56.3) (60.2) (55.7) (54.4) (57.4) (67.6) (49.7) (42.3) (45.9) (51.1)
GU 6.099 5.964 6.682 7.275 6.703 7.085 7.852 8.356 6.131 6.333 7.173 8.417
(61.0) (50.3) (61.2) (61.2) (52.4) (52.3) (54.3) (64.9) (42.6) (35.7) (40.5) (35.6)
HA 6.093 5.934 6.677 7.263 6.718 7.021 7.742 8.274 5.949 6.107 7.247 8.688
(55.9) (48.3) (58.1) (57.3) (51.8) (50.9) (57.4) (63.1) (33.8) (25.7) (30.8) (25.5)
KA 6.288 6.170 6.870 7.427 6.735 7.147 7.877 8.470 6.576 6.709 7.111 7.707
(63.6) (45.8) (55.5) (62.3) (58.5) (56.5) (59.2) (67.6) (43.1) (39.0) (41.0) (45.9)
KE 6.206 6.077 6.736 7.367 6.720 7.111 7.832 8.417 6.340 6.496 7.088 8.057
(64.3) (49.9) (59.2) (62.7) (56.1) (53.6) (57.1) (66.8) (52.6) (45.9) (46.7) (51.8)
MA 6.113 5.974 6.647 7.266 6.658 6.990 7.745 8.247 6.122 6.290 7.085 8.244
(60.7) (50.9) (61.1) (61.8) (56.5) (55.4) (58.3) (70.4) (48.9) (40.5) (43.9) (39.1)
MP 6.021 5.847 6.647 7.271 6.677 7.061 7.809 8.322 5.863 6.073 7.264 8.852
(51.8) (45.5) (57.3) (56.3) (51.4) (50.2) (56.0) (61.4) (29.7) (23.0) (28.5) (23.7)
OR 6.197 6.040 6.721 7.383 6.777 7.161 7.872 8.431 6.163 6.337 7.253 8.634
(58.9) (49.7) (62.2) (62.1) (52.9) (53.2) (57.6) (65.5) (42.5) (33.3) (37.7) (32.0)
PU 6.155 5.965 6.719 7.378 6.738 7.129 7.914 8.473 6.092 6.246 7.268 8.706
(55.8) (46.9) (58.3) (59.1) (52.3) (49.9) (56.0) (65.0) (38.2) (29.8) (34.1) (29.2)
RA 6.142 6.041 6.791 7.423 6.615 7.036 7.886 8.429 6.247 6.434 7.172 8.157
(60.3) (46.3) (53.1) (60.9) (56.1) (52.0) (56.6) (67.5) (50.6) (45.9) (47.1) (48.9)
TN 6.158 5.988 6.688 7.318 6.647 7.004 7.779 8.414 6.331 6.427 7.055 7.975
(54.7) (44.4) (49.8) (60.9) (53.5) (49.1) (53.4) (62.7) (45.7) (45.3) (46.6) (50.2)
UP 6.231 6.096 6.764 7.397 6.646 7.018 7.757 8.322 6.483 6.567 6.996 7.658
(64.2) (47.4) (53.4) (64.2) (57.2) (55.3) (58.8) (68.4) (46.9) (45.7) (45.0) (53.0)
WB 6.186 6.052 6.711 7.377 6.659 7.067 7.830 8.455 6.430 6.542 7.001 7.814
(61.2) (44.6) (49.6) (58.9) (55.4) (50.3) (53.4) (64.7) (45.8) (43.9) (42.8) (50.9)
All India 6.143 6.026 6.761 7.373 6.622 7.038 7.846 8.423 6.518 6.626 6.994 7.546
(72.4) (46.3) (53.4) (64.3) (62.1) (57.0) (60.3) (71.0) (40.3) (36.1) (36.0) (39.9)
Spatial Correlation 0.128 (14.2) 0.129 (16.1) 0.226 (75.3)

Figures in parentheses are the asymptotic t-statistics. All parameters are significant at 5% level.
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Tablel2h:Estimates of Spatial Price Indices (DHRPD Model with AR(1) Errors and Dependence on Neighbouring States): 55th -68th Rounds

Rural Urban Combined
State 55th 61st 66th 68th 55th 61st 66th 68th 55th 61st 66th 68th

Round Round Round Round Round Round Round Round Round Round Round Round
AP 0.999 1.015 1.030 1.051 0.993 0.998 1.042 1.006 0.918 0.927 1.001 1.040
(-0.008) (0.161) (0.324) (0.639) | (-0.104) | (-0.028) (0.474) | (0.081) | (-1.048) (-0.862) | (0.007) (0.502)
AS 1.157** | 1.155%* 1.115* 1.056 | 1.119** | 1.115%* 1.032 1.048 1.106 1.118* 1.091 1.049
(2.282) (2.342) (1.871) (0.949) (2.040) (1.985) (0.580) | (0.866) (1.582) (1.837) | (1.511) (0.829)
Bl 0.952 0.912 0.919 0.896 1.100 0.983 0.901 0.862 0.868 0.844%* 0.998 0.964
(-0.502) | (-0.792) | (-0.725) | (-1.149) (0.950) | (-0.183) | (-1.144) | (-1.656) | (-1.510) (-1.997) | (-0.015) (-0.331)
GU 1.055 1.014 0.960 1.009 1.167 1.130 1.027 1.008 1.000 1.000 1.069 1.136
(0.588) (0.131) | (-0.410) (0.109) (1.662) (1.396) (0.311) | (0.091) (0.004) (0.004) | (0.670) (1.211)
HA 1.018 0.935 0.978 0.983 1.101 1.064 1.036 0.999 1.021 1.017 1.063 1.057
(0.269) | (-0.872) | (-0.302) | (-0.255) (1.328) (0.846) (0.498) | (-0.019) (0.291) (0.211) | (0.667) (0.646)
KA 1.015 0.962 0.929 0.947 1.025 0.966 0.936 0.991 0.942 0.896 0.902 0.962
(0.181) | (-0.442) | (-0.848) | (-0.761) (0.336) | (-0.422) | (-0.782) | (-0.122) | (-0.690) (-1.194) | (-1.170) (-0.487)
KE 1.093 1.073 1.003 1.025 1.024 0.980 0.915 0.904* 1.020 0.971 0.933 0.927
(1.399) (1.038) (0.046) (0.406) (0.399) | (-0.322) | (-1.432) | (-1.824) (0.300) (-0.420) | (-1.046) (-1.268)
MA 1.013 0.941 0.959 1.005 1.123 1.095 1.070 1.050 0.926 0.901 1.014 1.128
(0.131) | (-0.577) | (-0.399) (0.057) (1.236) (0.973) (0.698) | (0.535) | (-0.803) (-1.158) | (0.141) (1.128)
MP 0.885 0.836 0.892 0.903 1.056 1.023 0.964 0.903 0.839* 0.848* 1.019 1.038
(-1.205) | (-1.544) | (-0.967) | (-1.024) (0.537) (0.230) | (-0.375) | (-1.057) | (-1.822) (-1.842) | (0.160) (0.297)
OR 0.971 0.950 0.892 0.899 1.036 0.952 0.905 | 0.838** 0.891 0.879* 0.915 0.929
(-0.369) | (-0.574) | (-1.317) | (-1.426) (0.479) | (-0.684) | (-1.344) | (-2.572) | (-1.482) (-1.791) | (-1.153) (-0.935)
PU 1.035 0.992 1.006 1.037 1.038 1.046 1.003 0.987 1.019 1.008 1.059 1.054
(0.561) | (-0.117) (0.095) (0.587) (0.590) (0.684) (0.052) | (-0.220) (0.293) (0.107) | (0.740) (0.754)
RA 0.957 0.940 0.924 0.906 1.085 1.048 1.006 0.935 0.956 1.002 1.055 1.034
(-0.534) | (-0.645) | (-0.831) | -(1.223) (0.895) (0.518) (0.067) | (-0.859) | (-0.539) (0.020) | (0.474) (0.318)
™ 1.044 1.027 0.951 1.004 1.038 1.029 0.984 1.032 0.985 0.953 0.894 0.993
(0.619) (0.333) | (-0.655) (0.059) (0.548) (0.376) | (-0.201) | (0.461) | (-0.193) (-0.566) | (-1.368) (-0.099)
Up 0.951 0.903 0.907 0.876* 1.073 1.031 0.996 0.955 0.936 0.922 1.016 0.999
(-0.622) | (-1.117) | (-1.073) | (-1.736) (0.848) (0.367) | (-0.049) | (-0.590) | (-0.838) (-1.006) | (0.151) (-0.007)
WB 1.065 1.052 0.974 0.994 1.103 1.076 0.986 0.994 1.000 0.991 0.986 1.034
(0.885) (0.659) | (-0.355) | (-0.086) (1.444) (1.079) | (-0.206) | (-0.094) (0.006) (-0.133) | (-0.197) (0.464)
All India 1 1 1 1 1 1 1 1 1 1 1 1
Ccv 0.066 0.080 0.062 0.064 0.044 0.052 0.054 0.068 0.072 0.078 0.064 0.061

Figures in parentheses are t-statistics for testing index=1. *: Significant at 10% level; **: Significant at 5% level.



Table 12c: Estimates of Temporal Price Indices(DHRPD Model with AR(1) Errors and Dependence on
Neighbouring States):61st -68th Rounds

(Index=1 for each state for 55th Round)

State Rural Urban Combined
61st 66th 68th 61st 66th 68th 61st 66th 68th

Round Round Round Round Round Round Round Round | Round
AP 1.062 | 1.829** | 2.402** 1.181 | 2.102** | 2.643%** 1.119 | 1.978** | 2.877**
(0.354) (2.773) (3.674) (0.856) (2.872) (3.618) (0.586) | (2.685) | (3.683)
AS 1.044 | 1.710*%* | 2.083** 1.171 | 1.847%* | 2.441** 1.120 | 1.790** | 2.409%*
(0.254) | (2.622) (3.357) (0.853) | (2.607) | (3.470) | (0.609) | (2.568) | (3.360)
BI 1.003 1.713%** 2.148** 1.050 1.642%* 2.042%* 1.077 | 2.086** | 2.819**
(0.017) (2.629) (3.196) (0.254) (2.088) (2.767) (0.389) | (2.781) | (3.330)
GU 1.005 | 1.614** | 2.184** 1.138 | 1.763%* | 2.251%% 1.108 | 1.939** | 2.883%*
(0.030) (2.524) (3.415) (0.653) (2.311) (3.061) (0.544) | (2.644) | (3.494)
HA 0.961 1.703** 2.203** 1.137 1.886** 2.365%* 1.104 | 1.890** | 2.628**
(-0.247) | (2.712) (3.541) (0.676) | (2.568) | (3.328) | (0.507) | (2.570) | (3.393)
KA 0.992 1.625%* 2.130%** 1.107 1.828** 2.519** 1.054 | 1.738** | 2.595**
(-0.046) (2.193) (3.221) (0.512) (2.367) (3.298) (0.267) | (2.189) | (3.253)
KE 1.027 | 1.629** | 2.141** 1.125 | 1.791%* | 2.301** 1.055 | 1.660** | 2.308%*
(0.164) | (2.418) (3.535) (0.645) | (2.510) | (3.360) | (0.319) | (2.379) | (3.487)
MA 0.972 1.680** 2.267** 1.147 1.910** 2.440%* 1.078 | 1.988** | 3.094**
(-0.172) | (2.536) (3.355) (0.665) | (2.491) | (3.219) | (0.374) | (2.556) | (3.425)
MP 0.988 | 1.787** | 2.329** 1.139 | 1.829%* | 2.230%* 1.121 | 2.204*%* | 3.140%*
(-0.068) (2.681) (3.283) (0.636) (2.377) (2.936) (0.553) | (2.761) | (3.318)
OR 1.023 | 1.630** | 2.113** 1.080 | 1.749%* | 2.108** 1.093 | 1.864** | 2.646%*
(0.147) | (2.607) (3.404) (0.430) | (2.412) | (3.165) | (0.498) | (2.684) | (3.566)
PU 1.003 1.724%** 2.286** 1.184 1.937** 2.481** 1.096 | 1.885** | 2.626**
(0.017) (2.717) (3.750) (0.892) (2.690) (3.518) (0.488) | (2.672) | (3.619)
RA 1.027 | 1.713** | 2.162** 1.136 | 1.858%* | 2.247** 1.161 | 2.003** | 2.748%*
(0.171) (2.810) (3.460) (0.642) (2.392) (3.057) (0.745) | (2.625) | (3.336)
™ 1.029 | 1.617** | 2.196** 1.166 | 1.901** | 2.594** 1.071 | 1.647** | 2.558%*
(0.166) | (2.258) (3.386) (0.770) | (2.498) | (3.462) | (0.362) | (2.080) | (3.351)
UP 0.993 | 1.692** | 2.102** 1.130 | 1.860%* | 2.321%* 1.092 | 1.969** | 2.711%*
(-0.043) (2.749) (3.369) (0.640) (2.510) (3.194) (0.460) | (2.643) | (3.324)
WB 1.033 | 1.624** | 2.132%* 1.147 | 1.792%* | 2.350%* 1.098 | 1.789*%* | 2.624%*
(0.207) | (2.574) (3.490) (0.715) | (2.425) | (3.302) | (0.505) | (2.482) | (3.490)
All India 1.046 1.774%** 2.283** 1.175 2.004%** 2.607** 1.108 | 1.815** | 2.539**
(0.284) | (2.865) (3.942) (0.914) | (2.978) | (3.864) | (0.609) | (2.780) | (3.772)

Figures in parentheses are t-statistics for testing index=1.

**: Significant at 5% level.
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APPENDIX

Table Al: List of Items along with units of prices

11. Electricity
12. Clothing and bedding
13. Footwear

Food Items: Item Unit
1. Rice Rupees/Kg
2. Wheat Rupees/Kg
3. Pulses Rupees/Kg
4. Other Cereals Rupees/Kg
5. Milk (liquid) Rupees/litre
6. Sugar, salt, spices Rupees/Kg
7. Edible Qil Rupees/Kg
8. Fruits and Vegetables Rupees/Kg
9. Tea and Coffee Rupees/kg

Non-Food Items:

10. Fuel Rupees/Kg

Standard unit
Rupees/piece
Rupees/pair

Table A2: Number of Districts in Each State for All 4 Rounds considered

NSS- NSS- NSS- NSS-
States Abbreviation 55th 61st 66th 68th

round Round*  Round*  Round*
AndhraPradesh AP 23 23 23 23
Assam AS 23 23 27 27
Bihar Bl 52 37+18 38+22  38+22
Gujarat GU 18 25 25 25
Haryana HA 16 19 20 20
Karnataka KA 20 27 27 29
Kerala KE 14 14 14 14
Maharashtra MA 45 35 35 35
Madhya Pradesh MP 30 45+16 48+16  50+18
Orissa OR 30 30 30 30
Punjab PU 14 17 18 20
Rajasthan RA 30 32 32 32
Tamil Nadu TN 23 30 31 31
Uttar Pradesh UP 72 70+13 70+15  71+15
West Bengal WB 17 18 19 19

* For these rounds the newly formed districts have been merged with the original districts to make
the data comparable with that of the 55th round. Bihar includes Jharkhand, Madhya Pradesh

includes Chattisgarh and Uttar Pradesh includes Uttaranchal.
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