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Abstract

The present paper examines the structure of interstate disparity in State Domestic
Products (SDPs)/ Per Capita SDPs for twenty Indian States for the period 1980-2012. Volatility
in SDPs/Per Capita SDPs over the period has been examined with several techniques as unit
root test (ADF/PP Test), ARCH and GARCH effects, Clemente-Montances-Reyes unit root and
structural break test (Double mean shift — AO model), inequality indices based on properties of
Lorenz curve and Herfindahl indices, and Generalized Kuznets curve. Empirical results revel
that SDPs/per capita SDPs have been volatile in terms of ADF/PP unit root tests. GARCH (1, 1)
also have been found for all states over the period indicating volatility in this regard. Structural
break test results also indicate twin kinks in SDPs for Indian States which also have been
responsible for growing inequality in this regard. Inequality indices as Gini, RMD, Theil,
Kakwani and Herfindahl indices also indicate that inter-state inequality in SDPs/per capita
SDPs has risen over the period 1980-2012. Finally, Gini led Kuznets curve in this regard also
indicate that inequality among states in terms of SDPs/per capita SDPs has been rising over the
period.

Rising inter-state inequality in SDPs/per capita SDPs of Indian States is a potential
threat for Indian federation. These need urgent steps to be taken by the Central
Government/State Governments especially 15" Finance Commission to curb the menace.

Key words: SDPs, ADF/PP Unit root testt ARCH/GARCH, Clemente- Montances-Reyes
structural break test, inequality indices, Gini led Kuznets curve.
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I-INTRODUCTION

Regional economic growth and disparity have been a major concern for states and policy
makers at global level as well as for Indian economy. Accordingly, the issue has been examined
and debated by the scholars/academicians and policy makers globally as well as for India. India
which is second most populous country in the world containing about 17.5 percent of the world’s
population and also seventh largest in the world with a total area of 3,287,263 square kilometers
is a federal state. India is a federal country with 30 (Telengana being the new state, which came
into existence recently) states as its federating units. These states are heterogeneous in terms of
natural endowments as well as in terms of several socio-economic parameters. For instance, in
terms of Per-Capita income, at current prices 2011-12, states as Goa, Delhi and Harayana
occupied top 1%, 2™ and 3™ positions with * 192652, * 175812 and * 109227 respectively while
states namely Bihar, Uttar Pradesh and Jharkhand occupied bottom ranks with * 24681, * 29417
and * 31982 respectively as their Per-Capita income (www.mospi.nic.in/mospi_new/upload/state
wise-SDP 2004-05 14march12.pdf). Similarly, five states namely Bihar, Madhya Pradesh (M.P.),
Rajasthan, Odisha and Uttar Pradesh (U.P.), as per census 2011, contain 48.89 percent of total
population of the country [(Draft Twelfth Five Year Plan (2012-17), Planning commission, Govt.
of India]. These five states contain 1431.25 Lakh persons below poverty line which is about
53.05 percent of total number of person below poverty line at national level [Press Note on
Poverty Estimates, 2011-12, Planning Commission, Govt. of India, July 2013)]. Inter-state
divergence is also obvious in terms of human development indicators. For instance, as per 2011
census, highest literacy rate was observed for Kerala (93.91) while lowest literacy was noted for
Bihar (63.82) [www.censusindia.gov.in]. Facts show that in terms of Human Development Index
(HDI) ranking for 1999-2000, Kerala and Himachal Pradesh occupied 1* and 2™ rank
respectively with HDI index as 0.677 and 0.581 while Madhya Pradesh and Bihar occupied
bottom positions with respective HDI index as 0.285 and 0.292. For natural average, the HDI
index stood at 0.387 (Economic Survey 2015-16, Govt. of India, New Delhi).

Rectification of existing inter-states disparities has been the focal theme among one of
the most cherished objectives of the Central Government and states. In this connection steps
have been initiated by the Union Government. For instance, Finance Commissions
(www.fincomindia.nic.in), the statutory body, in its scheme of devolution of funds by way of tax

& grants share for the states, have given due focus to mitigate horizontal inequalities among the



states. Similarly, the Planning Commission (http://planningcommission.nic.in) in its scheme of
devolution of funds by way of grants and loans, has assigned due weightage to bridge the gap
among economically affluent states, backward states and hill-states. Despite of these efforts at
national level, inter-state disparities in India have risen. For instance, the World Bank (2006) in
its reported entitled, “India-Inclusive Growth and Service Delivery: Building of India’s
Success” has observed sharp differentiation across states since the early 1990s reflects
acceleration of growth in some states but declaration in others. The report further adds that
more worryingly, growth failed to pick up in states such as Bihar, Orissa and U.P. that were
initially poor to start with, with the result that the gap in performance between India’s rich and
poor states widened dramatically during the 1990s. The Draft Eleventh Five Year Plan (2007-
2012, Vol. I), has also admitted that regional disparities have continued to grow and the gap
have been accentuated as the benefits of economic growth have been largely confined to the
better developed areas. Apart from that, the issue has been examined, in depth, by the scholars
like; Chattopadhyaya, R.N. and M.N. Pal (1972), Nair, K.R.G. (1973, 1982), Sampat, R.K.
(1977), Mohapatra, A.C. (1978), Mathur, Ashok (1983, 1987, 1992), Datt and Ravallion (1993,
1998, 2002), Dreeze and Sen (1995), Dreeze and Srinivasan (1996), Marie-Ange Veganzones
(1998), Rao, M. Govinda, Ric Shand and K.P. Kalirajan (1999), Ramiah (2002), Ahluwalia, M.
(2002), Ravindra H. Dholakia (2003), Majumdar, R. (2004), Shatakshee Dhongde (2006), Dev,
S.M. and Ravi, C. (2007), Misra, B. Swarup (2007), Ghosh, Madhusudan (2008), Gaurav
Nayyar (2008), Misra, Biswa (2010), Das S., Sinha G. and Mitra Tushar K. (2010), Rasika P.
Chikte (2011), Agarwalla, Astha and Pangotra, Prem (2011), Singh, A.K. (2012), Rowan
Cherodian and A.P. Thirlwall (2013), Ghosh M., Ghoshray A. and Malki I. (2013), Yasmin E.,
and Bhat, F. Ahmad (2015), Mittal P. and Jyoti Devi (2015), Gaur, A.K. (2004, 2010, 2011,
2016).

Since introduction of market-oriented economic reforms in 1991, no doubt, India has
enjoyed an upsurge in GDP growth, in average annual terms. Nevertheless, the Indian
Government will need to tackle major economic challenges and maintain the pace of economic
reforms if the country is to continue on its path of economic development. One such major
challenge will be to attain balanced regional/inter-state growth and convergence in income across
the states. Thus, factors accounting for long-run Indian growth trends are best understood from a

regional standpoint and therefore, examining long-run growth trends and convergence across



Indian states has considerable interest, not only analytically, but from view point of continuing
economic reforms that have been undertaken since 1991.

The issue of regional disparities in economic growth across Indian states becomes
significant since: (i) Regional disparities entail a potential threat of political instability because
of large social, cultural and political difference among Indian states. It is significant to note
that prevailing socio-economic disparities among units/states of the Soviet Union, have among
others, led collapse of USSR [Galbraith, J.K. (2004), Bradshaw M., and Vartapetov K. (2003),
Federov L. (2002), Kislitsyana, O. (2003), Mikheeva N. (1999), Sheviakov A., Kiruta A.
(2001), (ii) The present system of fiscal federalism an adopted by India gives rise to major
pressures for increased transfer of funds from the Central Government, as per
recommendations of the successive Finance Commissions and the Planning Commission to the
slow growing and ‘poorest’ states, which have ultimately resulted in difficulties in raising
sufficient revenue for the centre. This puts considerable strain on the central budget and makes
it even more difficult to reduce federal deficit. Attaining fiscal adjustment is currently
important for reducing real interest states and ensuring long-run sustainable growth, (iii) In the
context of fiscal adjustment, the constraints on capital and maintenance expenditure in less
developed states/regions as U.P., Bihar, Rajasthan, Odisha and M.P. and hill states aggravate
disparities in growth of social and economic infrastructures among states, and (iv) Existence of
inter-states disparities leads to undue migration of labour from less developed states like U.P.,
Bihar, Odisha, Rajasthan etc to better off states like Punjab, Delhi, Maharashtra, Karnataka,
Tamilnadu etc. This migration has caused, in recent years, socio-economic-political frictions
among states, which is pernicious for stability of a federal nation like India. It is therefore, if
economic reforms to continue successfully, it will be necessary to allocate the limited public
resources through growth-oriented programmes at regional level with balanced growth among
the states of Indian federation.

It is against this backdrop, the present paper attempts to examine inter-state inequality in
state domestic product of twenty major Indian states of Indian federation. For this purpose, time
series data of state domestic product (in total and per capita terms) for 32 years have been taken
for the period 1980-2012. For sake of comparison, SDP data will be converted at two base years

i.e. 1980 and 2005. Section II presents data structure and research method while section III



examines theoretical underpinnings of Kuznets curve. Empirical results and discussion are

contained in section IV, while major findings and future outlook are contained in section V.

II- DATA AND RESEARCH METHOD

Data pertaining to SDPs for 20 Indian states for the period 1980-2012 have been taken
from various issues of “Handbook of statistics on Indian Economy”, a Reserve Bank of India
(RBI) publication (http://www.rbi.org.in). SDPs data have been converted at base 1980-81 and at
base 2004-05, in order to make them comparable. Regressions have been performed through
Excel, and Eviews—6. Programmes have been developed in FORTRAN to estimate various
inequality indices.

The present study is based on several inequality indicies that are based on properties of
Lorenz curve as Gini coefficient, Theil inequality indices, Relative Mean Deviation (RMD),
Kakwani inequality index. Herfindahl’s indices (H,, H, and H;) have also been used to strengthen
the present empirical investigation. Kuznet’s hypothesis has been tested for SDPs and its
components with help of Gini coefficient. Further, trend and pattern in SDP of Indian states have
been examined with help of slope and intercept duumy variable technique. In order to detect
volatility in SDP, unit root test (ADF/PP) have been applied. Further, inorder to detect structural
breaks, if any , in time series data of SDPs, Clemente-Montances-Reyes Unit Root & Structural

break test, and ARCH/GARCH techniques also have been applied.

2.1 Growth Rate Estimation with Slope and Intercept Dummy Variable Technique:
In order to estimate average annual growth in Inter-state SDPs as well as its several
components in the present study, semi long model (Johnston, J. and Dinardo, J., 1997) has been

applied. For this purpose, the regression equation of type;

In(yi)=oq+at+ui 2.1

is appropriate, where ln(y l) = State Domestic Product and its components, in log form, ¢ ’= time
trend, @ ’= constant term, ‘ % = intercept form and Ul>= random disturbance term. In equation

(2.1), average annual growth is measured by ,x100
The average annual growth in inter-state SDP and its components has been measured

keeping in view the possibility of any shift due to introduction of economic reforms of 1991. In



order to do so, dummy variables [Damodar, G. (1970, 1995, 1999, 2005), Suits (1957)] have
been used and following type of regression equation has been fitted:

In(y)=a+Pt+yD +0(D)+U; (2.2)

where, In(¥) = State Domestic Product and its components in s form,

t = time trend;

Dy = first dummy for the period 1980-81 to 1990-91,

D, = second dummy for the period 1991-92 to 2011-12.

ub, = An interaction variable to capture the interaction effect of the presence of the

attribute in the second period (1992-2012) and the time trend on dependent variable i.e. < Vi’

B = intercept in the first period (1981-91)
/4 = differential intercept in the second period (1992-2012)
B = regression coefficient of time-trend in the first period (1981-91) which shows the

magnitude of rate of response of SDP and its components w.r.t time;
0 = differential coefficient of time trend in the second period (1992-2012) to allow a shift/
break/structural change in the magnitude of rate of response of SDPs and its components w.r.t. time;

ui = error term.
In equation 2.2, (i) (ﬁ +0 ), (*shows statistically significant) shows an upward shift in

SDP and its components w.r.t. time in the second period (1992-2012); (ii) (ﬂ B ) shows a
downward shift in SDP and its components w.r.t. time in the second period (1992-2012) while

(iii) (ﬁ +0 )(where, **shows statistically insignificant) shows no shift/ no structural change in

inter-state expenditure on SDP and its components w.r.t. time in the second period (1992-2012).

2.2 Measures of Inequality Indices:
In the present research, inequality indices based on properties of Lorenz curve and
Herfindahl’s concentration have been used.

The Lorenz curve may again be generated by defining the income earner units, say,

quintile shares where 4, ! =1, 2,.n reveals the share of ith income earner. Let, incomes are

arranged in ascending order i.e.



From the order of the incomes as shown by Eq. (2.3), several well-known income
inequality measures may be derived (Slottje, D.J., Basmann, R.L. and Nieswiadomy, M., 1989).

For example, the Gini (1912) measure of income inequality is given by

1 24
G=1-———. —i)g....
P Zzll(n i),

and the relative mean deviation (Cowell, 1980)

1 n 1 1
R‘E'E{Z %‘ZH ............................................................... 03

i=1
Theil’s (1967) entropy measure (normalized) is given by;

1 n
=1 .In(g,

’ ln(n){;ql n(q,)}
Kakwani’s (1980a, 80b) measure is defined by
{iwﬂ/nz}_@}

i=1

2= 2.7)

The survey of literature on income inequality reveal that Gini coefficient suffer with

K =

serious drawbacks. For instance, the simple aging of a populations will raise income inequality
(Morgan, 1962). The Gini Coefficient is also insensitivity to non-money components and
differential price indices between states which exaggerate income inequality in rural areas
(Jonish and Kau, 1973). It is found that Gini ratio is more responsive to changes in income of
the middle class rather than among the rich or poor (Allison, 1978 and Osberg, 1984).
Reynolds and Smolensky (1977) have concluded that despite of major changes in taxation and
welfare during 1950-70 in United States, inequality as measured by Gini Coefficient remained
unchanged. It is obvious that the Kakwani measure and the Gini ratio measure every different
properties of the Lorenz Curve (Basmann, R.L., Slottje, D.J., 1987). Further, the relative mean
deviation violates the principle of transfer since it is insensitive to transfer between income
units on the same side of the mean. Theil (1967) proposed a decomposable measures based
upon the Lovenz Curve that satisfy Dalton’s Principle of Transfer (Allison, 1978). Theil index
is similar to the Gini index since it is too sensitive to movements in the middle part of the

income distribution (Osberg 1984).



Apart from aforesaid measures of income/wealth inequality, Herfindah’s index (1950) is
one that measures the concentration in income/wealth and more specifically in industrial sector.
This index contains the feature of decomposability (Gaur, A.K., 2002), the feature of
decomposability governments in a federation such that their respective SDPs and components are

given by Xi» 1= 1,2,..1 then, the Herfindahl’s index of concentration is given by :

2

H. = 5, = ! S?

i=1 S,' {ZSI} i=1

i=1

The Herfindahl’s index of concentration can again be generated by defining the

expenditure gainer units on, say quintile shares, where 9> i=12,.n represents the ith quintile
expenditure share, letting,

0<qgl<qg2<q3 ... SOLSL e, (2.9)

from this simple ordering, the Herfindah;s index may be written as;

2

H, = ;L
i=1 Z
q;
D (2.10)
g, =1
since =1 , Eq. 2.10 may written as;
H, = (qi)z
,Zl: ......................................................................... (2.11)

The properties as well as alternative forms of the Herfindahl’s index have been reviewed
by Theil (1967), Srivastava and Aggarwal (1979), Gaur, A.K. (2002). For instance, the other two

form of the Herfindahl’s index are;

H=""3()

’ n—lg‘(q’) .................................................................... (2.12)
[ &,

H3_§[HEQi 1} .................................................................. (2.13)

The range of variation of the alternative form of the Herfindahl’s index are;
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and, OSHy ST (2.16)

It is obvious that when only comparison over time is desired, one would fine H; better H,
(since the extreme valves of H; are independent of number of observations) and H, better than
H,. However, when decomposing is needed, H, and H, are better than H;. In the present study,
the following measures of inequality have been employed in order to measure the inter-state
inequality in SDPs as well as its components (total as well as Per-Capita, both) among twenty
Indian states during the period 1980-2012: (i) the Gini coefficient, (ii) Relative mean deviation
(RMD), (iii) Theil’s measure, (iv) Kakwani’s measure, (v) Herfindahl’s — H,, (Herfindahl’s — H,,
and (vii) Herfindahl’s — H,.

23 Unit Root Theory: ADF and PP test:

Consider a simple AR (1) process:
Vi =PYi1 +X;'0+&p (2.17)

where x, are optional exogenous regressors which may consist of constant, or a constant and
trend, p and & parameters to be estimated, and the ¢, are assumed to be white noise. If |p[>1,y is a
nonstationary series and the variance of y increases with time and approaches infinity. If |p|<l,y
is a (trend-) stationary series. Thus, the hypothesis of (trend-) stationarity can be evaluated by

testing whether the absolute value of p is strictly less than one.

The unit root test the null hypothesis H, : p = 1 against the one-sided alternative H;: p < 1. In
some cases, the null is tested against a point alternative. In contrast, the KPSS Lagrange

Multiplier test evaluates the null of Hy: p <1 against the alternative H,:p=1.
The Augmented Dickey-Fuller (ADF) Test

The standard DF test is carried out by estimating Equation (2.17) after subtracting y, - 1 from

both sides of the equation:



Ay 1 +X('8+¢g (2.18)

where o = p - 1. The null and alternative hypotheses may be written as,

Hy:0=10

H=a<0 (2.19)
and evaluated using the conventional #- ratio for o :

ta. = d/(se(q)) (2.20)
where 4 is the estimate of a, and se(q) is the coefficient standard error.

Dickey and Fuller (1979) show that under the null hypothesis of a unit root, this statistic does not
follow the conventional Student's #-distribution, and they derive asymptotic results and simulate
critical values for various test and sample sizes. More recently, MacKinnon (1991, 1996)
implements a much larger set of simulations than those tabulated by Dickey and Fuller. In
addition, MacKinnon estimates response surfaces for the simulation results, permitting the

calculation of Dickey-Fuller critical values and p-values for arbitrary sample sizes.

The simple Dickey-Fuller unit root test described above is valid only if the series is an
AR(1) process. If the series is correlated at higher order lags, the assumption of white noise
disturbances ¢, f t is Violated. The Augmented Dickey-Fuller (ADF) test constructs a parametric
correction for higher-order correlation by assuming that the y series follows an AR(p) process
and adding p lagged difference terms of the dependent variable y to the right-hand side of the test

regression:
Ay, =ay,  +x,'0+BAY,  + LAY ,+...+ BAY, , +u, © 2.21)

This augmented specification is then used to test Eq(2.19) using the ¢ -ratio Eq(2.20). An
important result obtained by Fuller is that the asymptotic distribution of the f-ratio for a is
independent of the number of lagged first differences included in the ADF regression. Moreover,

while the assumption that y follows an autoregressive (AR) process may seem restrictive.

The Phillips-Perron (PP) Test:

10



In order to control serial correlation in uni-variate, Phillips and Perron (1988) proposed
an alternative (nonparametric) method of unit root test. The PP method estimates the non-
augmented DF test equation (3), and modifies the z-ratio of the o coefficient so that serial
correlation does not affect the asymptotic distribution of the test statistic. The PP test is based on

the statistic:

1/2 .
Y (Y_o ] T(lp ~10)(se(8))
oo 1/2
] 2 S
0 0 (2.22)
where @ is the estimate, and ¢, the t-ratio of a, se(Q) is coefficient standard error, and s is the
standard error of the test regression. In addition, vy, is a consistent estimate of the error variance

in Eq(2.18) (calculated as (7-K)s? / T, where k is the number of regressors). The remaining term,

f, 1s an estimator of the residual spectrum at frequency zero.
Unit Root and Structural Breaks: Clemente-Montances-Reyes Test:

Existence of structural breaks in a uni-variate time series, especially when break dates are
unknown have been discussed extensively by scholars as Rappoport and Reichlin (1989); Perron
(1989, 1990, 1995), Banerjee et al. (1992); Christiano (1992); Zivot and Andrews (1992);
Vogelsang and Perron (1995), Lumsdaine and Papell (1997), Montafies and Reyes (1997) etc.

In the present paper, an attempt has been made to extend the Perron and Vogelsang
(1992) tests to the case of two changes in the mean of the variable being studied. Thus, we wish

to test the null hypothesis:

Ho:yy =y +8,DTBy +8,DTBy +u, (2.23)
as against the alternative hypothesis:

H,:y,=u+dDU, +d,DIB,, +e, (2.24)

In the previous equations DTB, is a pulse variable that takes the value 1 if t=T7B,+ 1 (i =1, 2)

and 0 otherwise, DU, =1 if 1> TBi (i=1, 2) and 0 otherwise. TB, and TB, are the time periods
when the mean is being modified. For the sake of simplicity, we suppose that 7B, = A,T (i = 1, 2),
with 0 <A, <1, and also that A, > A,.

11



Thus, if we consider the case where the two breaks belong to the innovational outlier, we

can test the unit root hypothesis by first estimating the following model:

y, =u+py,,+6,DIB, +06,DTB,, +d DU, +d,DU,, + Zk:clAy,_i +e,
i1 (2.25)
and, subsequently, by obtaining the minimum value of the pseudo #-ratio for testing whether the
autoregressive parameter is 1 for all the break time combinations. In order to derive the
asymptotic distribution of this statistic, we assume that 0 <A, <A, A, < 1 —A,< 1. Therefore, the
test is not defined at the limits of the sample, and it is necessary to choose some trimming value
(). Following the arguments used by Zivot and Andrews (1992), which are also assumed by
Perron and Vogelsang (1992); Lumsdaine and Papell (1997), we adopt the largest window
possible and, consequently, A, and A, take values in the (k+2)/ T, (T —1) / T) interval. We also
restrict the study by imposing A, > A, +1, which implies that we are eliminating those cases
where the breaks occur in consecutive periods. Under these assumptions, the statistic is

distributed as follows:

2

H
inr°(4,, 2,)= inf
mint ( 1 )3 1561/\ [ll(ﬂ.z —ll) (1_12 )]1/2 K2 (2.26)
with:
p =B G2 [y 4] 1-2,) (- 2) WO [ W) dir

+(1=2) [ W ()= 4 W ()] jW(r) dr+ 2, [(1=2) W (2,) = (1= 2,)w (%)

M

1
=y =) WO [ W) dr
Ay (2.27)

1 1

K:/ll(/lz—/ll)(l—/”tz)J.W(rz)dr—(l—/lz)/lzlj W(r)dr} —(1—11)11“ W(r)dr}

n 22
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1

—(1—,12)(,11—/12)D W(r)dr} +2(1—/12){/11j W (r)dr

0

1

1
+(Ay = 2,) j W (r) dr} j W (r) dr
0 b (2.28)
and with = denoting weak convergence. W(r) means a Wiener process defined on C [0, 1], the
space of all real defined functions in the [0, 1] interval. Similarly, A€ A denotes that the values of

the A, and A, parameters belong to a closed subset of the (0, 1) interval.

If we consider that the shifts are better represented as additive outliers, then we can test
the unit root null hypothesis through the following two-step procedure. First, we should remove

the deterministic part of the variable by estimating the following model:
Y, =u+d DU, +d,DU, +}, (2.29)

and, subsequently, carry out the test by searching for the minimal #-ratio for the p = 1 hypothesis

in the following model:

k k k
V= Z o,; DTB,, +z @, DTB,, ; +pY,, +z cAy,+e,
g — = (2.30)

III- KUZNETS’S HYPOTHESIS: THEORETICAL UNDERPINNINGS:
It is about sixty years ago, Prof. Simon Kuznets (1955, 1963) formulated a hypothesis

which maintains that given a two-sector economy with not too distinct degrees of sectoral
mean incomes, a perennial shift of population from one sector to another will initially raise
aggregate inequality and it will decrease at later stage. This formulation has been labeled as the
‘Inverted U’ (I-U) hypothesis or Kuznets cycle (Branlke 1983). There exists difference of
opinion as to what the I-U hypothesis actually stands for. Sometimes, it is argued that inverted
shape is merely a technical property of some inequality measures (Knight 1976) while
Robinson (1976) showed the same to hold true if the variance is taken as measure of
inequality. The other group of experts [Oshima (1962), Adelman and Morris (1973), Paukert
(1973), Della Valle and Oguchi (1976)] have interpreted the I-U hypothesis as a theory about

the nexus between economic development and inequality. There have been several attempts
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[Ahulwalia (1976), Sen (1984), Harris (1986), Braun (1988), Deaton (1989), Anand and
Kanbur (1993), Hadd and Kanbur (1992), Alperovich (1992), Branlke (1983), and Shreman
Robinson (1976)] to test this hypothesis empirically, in case of only two sector. The more
realistic assumption would be to explore the possibility of existence I-U hypothesis in case of
multi-sectoral/region economy. The existence of ‘I-U’ hypothesis, for a multi-sectoral
economy has its far-reaching consequences over the policy decisions of the modern welfare
states. For instance, in the light of this hypothesis, the poorer states/regions of the economy
may be well identified during the process of change in the degree of inter-sectoral economic
inequality. Accordingly, the government may introduce corrective measures to check the
unwarranted degree of inter-sectoral/inter-regional economic inequality. In the present chapter,
an attempt has been made to test the existence of ‘I-U’ hypothesis/Kuznets cycle for a multi-
sectoral/ multi regional economy under the framework of basic assumption of Neo-classical

and Neo-Keynesian growth models.

III.1 Neo-Classical and Neo-Keynesian Growth Models: Major Assumptions:

The Neo-Classical economist [Solow (1956, 57, 70), Swan (1960)] have derived the
conditions of steady state economic growth under certain assumptions. Prof. Solow has taken the
assumption of aggregate homogeneous production function, continuously substitutable inputs of
labour and capital, fixed technology and constant growth in the labour force. Under these
assumptions, Prof. Solow has established a unique growth path that displayed full employment
of all resources where the rate of growth of total income equal to the rate of growth of labour
force. This growth path is one where total output grows, but output per head remains constant.

In the Neo-Keynesian approach to economic growth, Kalechi (1954, 71), Steindl (1952),
Kaldor (1955, 56, 60) and Pasinetti (1962, 77, 81) have explained the inter-relationship between
income distribution and economic growth in a lucid manner. The Kalechi-Steindl (K-S) model
assumes that the firms set the price level as a mark up on the prime costs; the mark up rate is
given'. Next, the firms have a higher desired rate of accumulation if the profit rate is higher or
the rate of capacity utilization is higher. On the basis of these assumptions, the K-S models
concludes that reduction in the industrial concentration raises the real wage and provides a re-
distribution of income towards workers and it ultimately results in a higher degree of capacity
utilization. In other words, a better distribution of income is associated with a higher rate of

economic growth.
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The effect of skewed income distribution on economic growth is also explained by the
growth models of Kaldor and Pasinetti (K-P). The K-P model assumes that income (Y) is divided
into two broad categories, wages (W) and profit (P). Next, the model assumes that the marginal
propensity to save for wage earners is less than those of capitalists. Further, assuming the identity
between the saving and the investment i.e. I=S, the K-P model concludes that the share of profit in
income 1is direct positive function of ratio of investment to profit. In other words, the skewed
income distribution in favor of profit earner class is an essential condition for steady state

economic growth.

III.1.1 Generalized Inverse-U hypothesis: Theoretical Justification:

As it is obvious from the narrations contained in section III that the economic growth is
closely associated with the distribution of income, we shall consider here the ‘I-U’ hypothesis as
a theory about the nexus between economic growth and inequality. The basic assumptions of
Neo-classical and Neo-Keynesian growth models will be taken here to test the existence of ‘I-U’
hypothesis for a multi-sectoral economy. Since there is a very close positive correlation between
Per-Capita Gross Domestic product (GDP) and economic growth, the Per-Capita GDP is
considered as good indicator of country’s economic growth.

Let us assume n sectors/states in an economy whose respective GDP are;
11,1, é 3.1)

In a developing economy, sectoral income (Y;) may be taken as direct positive function of
time (t). There would be various functional forms explaining the relationship between Y, and t.
Let us assume linear relationship between Y; and t, which is given by eq. (3.2) as;

Ym0t Dy Uty (3.2)

Where, ‘%0’ is constant, “Iy> is a constant which reveals some form of inter-sectoral economic

inequality in the sectoral domestic products and ‘U is the random disturbance term.
Differentiating Eq. (3.2) w.r.t. time (), we get,
ani_,
At (3.3)
Obviously, Eq. (3.3) corroborates the basic sprit of Neo-Keynesian model of economic

growth. Economic disparity among various sectors is governed by several socio-economic
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factors but for simplicity, only two factors i.e. GDP (Yi) and population of respective sectors (Pi

) have been taken in the present model. In other words,

Iy =¢ (Y, P) L=l (3.4)
from (3.3) and (3.4)

@y, _

A L (3.5)

Let us assume that population of the various sectors are growing at a constant rate m.

Thus, growth in populations of the sectors will be function of time (), and we may write.

D) = B0) e (3.6)

Where, ¢ £ s population of the ith sector at time ‘t’, «F(0) is the initial population of ith

sector at time ‘!’ and m is its growth rate.
Substituting population growth rate as specified by Eq. (3.6) in the inequality function
(Eq. 3.5), we get,
dY,
—L=p|Y,P(0).e™
ity R Ol B 3.7)
Equation (3.7) reveals the time path that change in GDP of the various sectors must

follow when respective population of the sectors grow at the constant rate (7). It now helps us

to investigate the behavior of ratio of GDP of the sectors, and their respective population. To do

this, let us introduce a new variable 1. (Per-Capita GDP of the sectors) where 4i = Y./F or

Y, =¢q;-F and substituting this relationship into (3.6), we get,

Y, =q,.P(0).e"

Differentiating Eq. (3.8) with respect to time, we get,
dY mt dq mt dy i
—Lt=¢q.m.P(0).e"™ +—~.p.(0).e" L=l gm+—=|.P(0).e™
g 4 :(0) 4 r,(0) == {q,m+ dt}E(O)e
From Eq. (3.8) and Eq. (3.9), we get
[% + qim} B,e" =¢ [Y,PI (O).e'"’]

dt (3.10) In

order to express Eq. (3.10) into more meaningful way, let us make use of the assumption that the

inequality function follows constant returns to scale. This shows that the inequality function is
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homogeneous of degree 1. Applying the properties of homogeneous function, Eq. (3.10) can be

written as;

q mt mt Y
t+gm|.P " =P, .e : ,1

L” ! } ) v (p[PI(O) e } ........................................ G.11)
or

q

~+gm=¢@ — ,1}

d L’i (0™ (3.12)
or

dt | B(0).e" [T (3.13)
Substituting <4 = ¥i /By in Eq. (3.13), we get,
dq.
i _ (g, 1)—gm

A (3.14)

Equation (3.14) is a differential equation with Per-Capita GDP (4:) as its variable and it
yields several interesting results.
dqi
For instance, if Per-Capita GDP is constant over time then dt - and therefore the
GDP of various sectors must be growing at the same rate m, as the population of the sectors. In

this case, from Eq. (3.14), we get

In the next situation, consider the behavior of the inequality function when Per-Capita

GDP is changing i.e. <4/ * (0(%1) ’. Here, we will consider two limiting cases. First, there is no

inter-sectoral income inequality i.e. inequality function is zero and Eq. (3.14) reduces to;

dqi dq.
W _om =%y -y
ar | h a7

It is obvious from Eq. (3.16) that proportionate change in Per-Capita GDP is minus the
proportionate rate of change in population of the sectors. In order to derive the second limiting

case, assume that ‘m =0 i.e. population of the various sectors is constant over time. Now Eq.

(3.14) reduces to;
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Wi _ o(q,1) :%/q,:—(o(%al)

dt G (3.17)
3%/% :£~§D[£alj
dt N/ R (3.18)
, Y,P
:%/ql :(p—( ! l)
dt Y (3.19)

It is obvious from Eq. (3.19) that proportionate change in Per-Capita GDP of the various
sectors is equal (whenm = 0) to ratio of inequality function to GDP of the sectors.

dq,

l

Equation (3.16) and (3.19) reveal that dt in Eq. (3.14) is sum of two components as
explained by equations (3.16) and (3.19).

In order to plot 4" and ° #(4:-1)°, let us assume that ¥ is plotted on the X-axis and

4q; g;m $(q;,1)=0
dt on the Y-axis. To get the line ’, we set ¢ > and plot the relationship between
q; dg,

’ andz, ignoring the negative sign. This line, which has a slope of m, reveals how fast Per-

Capita GDP would be declining for a given rate of growth of population for various sectors.
To obtain <?(¢;>1) ’, let us assume that <4/’ is zero and plot the relationship between

. dq, dq.
q 4 4 _QD(q,-,l)

>and d¢ which is given by dr . Here it is important to consider the shape of curve

“¢(¢::1) . The expression “9(g;,1) may be interpreted as inter-sectoral economic inequality
curve with sectoral population input held constant at one unit and Per-Capita GDP of the sectors

as the variable factor. The assumption of diminishing returns to one factor is enough to assume
that the slope of #(¢:-1) > must decline as “9:’ is increased.
Is obvious from Fig.1 that the inequality function ° ¢(q,,1)> s strictly concave

everywhere for all the possible values in the range (0,4:%) > The economic inequality function
(inter-sectoral economic inequality in Per-Capita GDP) increases, reaches to maximum and then
declines as Per-Capita GDP of the sectors increases. More specifically, the inter-sectoral

economic inequality in Per-Capita GDP takes the shape of ‘inverse U’ with respect to time. Next,
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the relationship between “9(4:-1)> determines optimal size of Per-Capita GDP of the n sectors of

the economy given the “inverse U’ shape in inequality in Per-Capita GDP.

Figure 1: Kuznets’s Hypothesis and Shape of Inequality Function.

q.m
y
dg, d
s #(q,.1) = %
o k

IV- RESULTS AND DISCUSSION

In India, regional imbalance has been one of the major concerns before policy makers
and planners. There had been a huge gap between active and vibrant regions and hinterland
during pre-independence period in terms of availability of facilities and this has resulted in the
form of unequal levels of development both in terms of economic and human. After
independence, reduction in inter-state disparities has been emphasized during successive Five
Year Plans, but the menace accelerated unabated. For instance, The Draft Twelfth Five Year
Plan (2012-2017, Vol. 1), has also admitted that regional disparities have continued to grow
and the gap have been accentuated as the benefits of economic growth have been largely
confined to the better developed areas. The draft Twelve Plan further adds that, inter-State
inequalities in PCIs have been last three decades for two reasons. First, the rates of growth of
State Domestic Product (SDP) of many of a cause of concern. These have been rising in the
States in the south, west and northern regions, like Punjab, Himachal Pradesh, Gujarat,
Karnataka and Tripura, have been quite high as compared to some of the other States, like Uttar
Pradesh (UP), Bihar and Rajasthan. Second, the rate of growth of population in some of the low
PCI States has been fairly high. This has resulted in widening of PCIs and consumption in
different States.
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The second nature of inequality has been within the States themselves. A number of these
States of the Indian Union have large areas and growth in them is uneven. Even in some of the
States with comparatively small geographical area, the levels of development are very uneven,
especially in the Himalayan region of Nagaland, Mizoram, Arunachal Pradesh, Jammu &
Kashmir (J&K), Himachal Pradesh and Uttarakhand. The unequal levels of development in the
larger States, including several regions like Vidarbha region of Maharashtra; Koraput, Bolangir
and Kalahandi (popularly known as KBK districts) of Orissa; Bundelkhand region, Eastern UP
and parts of Central UP, northern Bihar, tribal areas of Jharkhand and Chhattisgarh, Andhra
Pradesh, Maharashtra, UP and north Karnataka are a few examples.

In order to examine contour of inter-state disparity in State Domestic Product (SDP) in
India, time series data for thirty two years (1980-2012) pertaining to SDP of twenty states of
Indian federation have been taken in total as well as per capita terms. These figures are available
for various base years i.e. 1980, 1991, 1995, 2005 etc which are not comparable in true sense.
According, SDP data have been converted at base 2004-05 (current prices) in order to ensure
their comparability.

Descriptive statistics pertaining to SDP (Current prices, 2004-05) for twenty Indian states
for the period 1980-2012 are presented in table 1. Facts show that during the period, minimum
SDP, on an average, was recorded for Assam (Rs. 31400.72 Cro) while maximum SDP, on an
average, was noted for state of Maharashtra (Rs. 263837.3 Cro). Variation in SDP in terms of
standard Deviation (SD) was found minimum for state of Assam (Rs. 29473.28 Cro) while
maximum SD was noted for state of Maharashtra (Rs. 295407.7 Cro) during 1980-2012.
Similarly, minimum Kurtosis was observed for state of Manipur (Rs. 2.8891 Cro) while
maximum Kurtosis was noted for state of Bihar (Rs. 5.3004 Cro).

Table 2 presents descriptive statistics pertaining to per capita SDP (Current prices, 2004-
05 prices) for the period 1980-2012. Facts show that average to per capita SDP was found
maximum for Haryana (Rs. 26803.43) while minimum was noted for Bihar (Rs. 6417.33) during
the period 1980-2012. Similarly, maximum variation in terms of SD was observed in case of
Gujarat (Rs. 20963.18) while minimum variation was noted for Bihar (Rs. 5784.62). Maximum
Kurtosis was listed for Bihar (Rs. 5.26) while minimum was observed for Nagaland (Rs. 2.47)
during the period 1980-2012.
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Fluctuations in SDP of Indian states over the period 1980-2012 have been examined
through several tests of Unit root theory i.e. Augmented Dicky Fuller (ADF) and Phillip-Person
(PP) tests. These unit root tests have been performed in all three models i.e. without intercept',
'With intercept' and 'With intercept and intercept’, in test equation. These test results for twenty
Indian states under present study are presented in Table 3. ADF and PP test results indicate that
SDP of twenty Indian States i.e. AP, Assam, Bihar, Gujarat, Himachal Pradesh, J & K,
Karnataka, Kerala, M. P., Maharashtra, Manipur, Nagaland, Punjab, Rajasthan, Tamil Nadu,
Tripura and Uttar Pradesh contained unit root at level data. In other words raw/level data
pertaining to SDPs of these states have been volatile and contained kink at some points of time
during the period 1980-2012. However, test statistics, mostly at 1% LS, for ADF/PP tests
indicate the SDPs of these states were found stationary at first difference which is corroborated
by order of integration which was found I(1) for all states.

In macroeconomic parameters like SDPs, structural breaks are also vital factor for
emergence of inequalities among these. Accordingly, the present study examines clement-
Montances-Reyes Unit root and structural breaks (Double mean shift — AO model) for SDPs of
Indian states for period 1980-2012 and results are shown in table 4. Results contained in table 4
indicate existence of Twin structural breaks in SDPs of Indian states over the period 1980-2012.
Twin structural breaks are 1996 and 2006, 1996 and 2006, 1996 and 2006, 1998 and 2007, 1998
and 2006, 1996 and 2005, 1996 and 2006, 1997 and 2006, 2001 and 2009, 1996 and 2006, 1996
and 2006, 1997 and 2005, 1996 and 2006, 1996 and 2006, 1996 and 2006, 1999 and 2006, and
1996 and 2006 respectively for states as AP, Assam, Bihar, Gujarat, HP, J] & K, Karnataka,
Kerala, M.P., Maharashtra, Manipur, Nagaland, Punjab, Rajasthan, Tamil Nadu, Tripura and
Uttar Pradesh over the period 1980-2012. Significant to observe here that by and large all
structural break years are distinct among the states which have been responsible for growing
inter-state disparate in SDPs of Indian sates over the period 1980-2012.

Under conventional econometric analysis, variance of the disturbance terms is assumed to
be constant over time (homoskedasticity assumption). But in real world, most of the macro
economic variables which are time series in nature, exhibit periods of unusually high volatility
followed by more tranquil periods of low volatility. Therefore, it is preferable to examine

patterns that allow the variance of the time series parameter, to depend upon its history. This
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pattern is examined through regressive conditional heteroskedasticity/generalized auto regression
conditional heteroskedasticity (ARCH/GARCH) (Engle, 1982, 1995).

In order to examine inter-state volatility in SDPs of Indian states, which are one
important fact for charges in inter-state disparity in SDPs, ARCH/GARCH models for SDPs/Per
Capita SDPs of Indian states have been estimated and results are shown in table 5 to table 8.
ARCH(i) regression total SDPs of 20 Indian states for period 1980-2012 have been estimated
and results are presented in table 5. Table 5 clearly shows that Z-statistics for all twenty states
are significant at 5% LS and 10% LS. This means, null hypothesis of homoskedasticity is mean
in SDPs of Indian states is rejected or that ARCH(1) effects in SDPs are present. Similarly, table
6 presents ARCH(1) regression results for per capita SDPs of 20 Indian states for the period
1980-2012. It is obvious from table 6 and Z-statistics for all twenty states are significant at 5%
LS and 10% LS. This indicates rejection of null hypothesis of homoskedsticity is means in per
capita SDPs of Indian states or that ARCH (1) effects in per capita SDPs are present.

According to Engle (1995), one of the limitation of ARCH specification was that it
looked more like a MA specification than an autoregression. This has led inclusion of logged
conditional variance terms as autoregressive terms [Tims Bollerslev (1986)]. The general
GARCH (p, q) model has following form:

Y, =a+p'X, +U, 0

U, =|Q,'~iid N (0, h,) an
where,

P q
2
ht:YO+§ Siht—1+§ Vi Ut
i=1 =1

Which signifies that the value of the variance scaling parameter /4, now depends both on past

(I11)

valves of the shocks, which are captured by the logged squared terms, and on past valves for
itself, which are captured by logged /4, terms. It should be clear here that for p = O, the model
reduces to ARCH (g). The simplest form for the GARCH (p, ¢) model is GARCH(1, 1) model

for which the variance equation has the form:

2
hy=yo+8 hy+y, Uy 1v)
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Consider eq (IV) in order to establish that the GARCH (1, 1) is a parsimonious alternative to an
infinite ARCH(q) process. Successive substation into RHS of equation (IV) given:

he =yo+8h; +7, Ug, V)

=Y +90 (Yo +8h ) +7 Ut2—2)+ 11 Ut

=vo+71 Uy +8y9 +87h, +3y, U, (VD)
Yo ( 2 L SU2 482 2 )
= E'F'Yl Ut—] + Ut—Z + Y1 Ut—3 F o
¥ o <
i1 (V)

Now, equation (VII) shows GARCH (1, 1) specification which is equivalent to an infinite order
ARCH model with coefficients that decline geometrically.

GARCH (1, 1) for SDPs/per capita SDPs of twenty Indian states for the period 1980-
2012 have been estimated and results are presented in table 7 and table 8. GARCH (1, 1) effect
in SDPs of Indian states are shown in table 7. Z-statistics in variance equation for 8 states i.e.
A.P., Assam, Karnataka, Kerala, Rajasthan, Tamil Nadu, U.P. and West Bengal are not
significant, revealing non-existence of GARCH(1, 1) in SDPs for the these states over the period.
At the same time, Z-statistics in the variance equation for remaining 12 states i.e. Bihar, Gujarat,
Haryana, H.P., J & K, M. P., Maharashtra, Manipur, Nagaland, Orissa, Punjab and Tripura are
significant at 1% LS, indicating existence of GARCH (1, 1) is SDPs of these states over the
period 1980-2012. Similarly, table 8 shows non significant Z-statistics for per capita SDPs of 10
states i.e. Assam, Haryana, Karnataka, Kerala, Maharashtra, Manipur, Orissa, Punjab, Tripura
and West Bengal. This indicates non-existence of GARCH (1, 1) in per capita SDPs of these
states over the period 1980-2012. Contrary to it, Z-statistics for remaining 10 states i.e. A.P.,
Bihar, Gujarat, H.P., J] & K, M.P., Nagaland, Rajasthan, Tamil Nadu, and Tripura were found
significant at 1% LS indicating existence of GARCH (1, 1) in per capita SDPs of these states
over the period 1980-2012.
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Variation in per annum growth in SDPs over the period among states is also held
responsible for emergence of inequality in SDPs. Accordingly, average annual growth in
SDPs/per capita SDPs have been measured in semi log model with slope and intercept dummy
variable technique with 1991 as a kink year when economic reforms were introduced in Indian
and results are presented in table 9 to table 12. Slope and intercept dummy regression results of
SDPs of 20 Indian states are shown in table 9 and per annum growth in SDPs during pre
economic reform (1980-1990), reform period (1991-2012) and shift in per annum growth, if any,
during the reform period (1991-2012) are shown in table 10. Table 10 shows that per annum
growth in SDPs of thirteen states i.e. AP, Assam, Bihar, Karnataka, M.P., Maharashtra, Manipur,
Nagaland, Punjab, Rajasthan, Tamil Nadu, U.P. and W.B. has fallen during the economic reform
(1991-2012) period as compared to pre-economic reform period (1980-1990). At the same time,
per annum growth in SDPs of remaining seven states i.e. Gujarat, Haryana, H.P., J & K, Kerala,
Orissa and Tripura has surged during the reform era (1991-2012) as compared to the pre-reform
era (1980-1990). Similarly, Slope and intercept dummy regression results regarding per annum
growth in per capita SDPs of twenty states are shown in table 11. Based on regression
coefficients as shown in table 11, per annum growth in per capita SDPs of 20 Indian states are
presented in table 12. Table 12 clearly shows that per annum growth in per capita SDPs of eleven
Indian states i.e. Assam, Bihar, Karnataka, M.P., Maharashtra, Manipur, Nagaland, Punjab,
Rajasthan, Tamil Nadu and U.P. has fallen during the economic reform (1991-2012) era as
compared to pre-economic (1980-1990) era. Contrary to it, per annum growth in per capita SDPs
of nine states i.e. A.P., Gujarat, Haryana, H.P., J] & K, Kerala, Orissa, Tripura and W.B. has
surged during the reform period (1991-2012) as compared to the pre-economic reform (1980-
1990) period.

It is significant to observe here that, per annum growth in SDPs / per capita SDPs has
surged for economically developed states as Gujarat, Haryana, H.P., and Kerala during the
economic reform (1991-2012) era as compared to pre economic reform (1980-1990) era while
per annum growth in this regard has fallen for economically poor states as Bihar, M.P.,
Rajasthan, U.P. and some hill states as Assam and Manipur during the reform period as
compared to the pre economic reform period. This has perhaps the main cause for growing inter-

state disparity in SDPs/ per capita SDPs among Indian stets during 1980-2012.
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Inequality in SDPs / per capita SDPs for twenty Indian states over the period 1980-2012
have been examined with help of indices based on properties of Lorenz Curve i.e. Gini, Relative
mean Deviation (RMD). Theil's index, Kakwani index and also based on properties of
Hertindahl's index i.e. H,, H, and H;. These results are shown in table 13 and table 14. Family of
inequality indices pertaining to SDPs of 20 Indian states for the period 1980-2012 are presented
in table 13. Facts reveal that all measures of inequality i.e. Gini, RMD, Theil's index, Kakwani
index, H,, H, and H; for SDPs have risen during the period 1980-2012. For example, Gini and
Theil's index in the regard stood at 0.4283 and 0.1075 respectively in the year 1981 and they
increased further and finally stood at 0.4519 and 0.1208 respectively in the year 2012. Similarly,
inequality indices for per capita SDPs of 20 states have also risen during the period 1980-2012.
For instance, Gini and RMD index in this regard were noted at 0.1405 and 0.1097 respectively in
1981 and have risen further and were finally noted at 0.2167 and 0.1735 respectively in 2012.

Interstate inequality in SDPs/per capita SDPs of 20 Indian states over the period 1980-
2012 reveal several interesting results. First of all, inter-sate inequality indices in SDPs were
much higher than those of interstate inequality in per capita SDPs during the period 1980-2012.
Second, inter-state inequality indices in per capita SDPs have risen much faster than interstate
inequality in SDPs during this period 1980-2012. Third, Inter-state disparity in SDPs/per capita
SDPs have risen during the period 1980-2012. Fourth, Gini led Kuznets curve for SDP of twenty
Indian states (Fig.2) reveal that inter-state inequality in this regard is still rising over the period
1980-2012 and perhaps it yet did not attain maximum inequality or decline phase. Fifth and
finally, Gini led Kuznets curve for per Capita SDP of twelve Indian states is also still surging

over the period 1980-2012 and neither it attain maximum inequality nor deckling phase.

25



[ 0L02
[ 6002
8002
2002
9002

5002
[ 002
[ €002
[ Z00z
(1002
0002
" 6661

8661
© 1661
9661
" G661
" 661
£661
" z661
" 1661
" 0661
" 6861
" 8861
C 1861

9861
" G861l
" 861

€861
~z86l

186

.455

.450 -

445
440 -
435 -
430 -
425 -

Juade0g Ajjenbau) 1ulo

420 -

415

(0102
6002
8002
© 2002
9002
5002
~ ¥002
€002
2002
© 1002
0002
" 666
" 8661
" 1661
" 9661
G661
" ¥661
" 661
| 2661
166
" 0661
6861
" 8861
" 1861
9861
G861
" ¥861
€861
2861

1861

T
AN ~—
NN

Figure 2. Gini led Kuznets’s Curve for SDP Base 2004-05 (Current Prices).
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Figure 3. Gini led Kuznets’s Curve for Per-Capita SDP Base 2004-05 (Current Prices).
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V- CONCLUSION AND POLICY SUGGESTION

Rising inter-state inequality in SDPs/per capita SDPs of Indian states over the period
1980-2012, especially after introduction of economic reforms by Indian Government in 1991,
has posed serious challenges before the policy makers and states. For example, growth in per
capita SDPs for economically poor states as U.P., Bihar, M.P., Rajasthan and for hills States as
Assam, Tripura, Manipur etc. has been insipid while the same has been significant for well off
states as Gujarat, Haryana, Kerala, H.P. etc. This has resulted in widening gap in terms of per
capita SDPs among Indian states. This has led undue migration of labour force from poor states
to the rich states and has resulted in undue friction among states on the one hand and undue
pressure on available resources like education, health, electricity, housing in metro cities/urban
areas. Next states with poor SDPs are putting demand for higher funds with centre thereby
causing severe resource crunch for the center inform of growing various types of budgetary
deficits of the centers. And finally growing inter-state disparity is a potential threat for stability
of a federal nation like India.

In view of the above, urgent steps are needed on part of the center as well as states
Governments to curb this menace. As a corrective measure, centre must provide higher funds to
economically backward/hills states as their shares in central divisible pool of taxes and grants.
Further, economically poor/hill states like Bihar, U.P., M.P. Rajasthan, Assam, Tripura, Manipur
etc. must mobilize adequate resources in commensurate to their respective tax/resources potential

such that SDPs/per capita SDPs of these states are augmented.
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Table 1: SDP (Current Prices 2004-05) Period (1980-2012) : Descriptive Statistics

Mean Median Maximu Minimu Std. Dev. Skewness Kurtosis Jarque- Probabilit Sum Sum Sq. Observati
m m Bera y Dev. ons

AP 139804 83566.28 587539 8455.4 155711.6 1.442496 4.203731 13.02952 | 0.001481 4473727 7.52E+11 32

ASSM 31400.7 21557.82 114695 2861.71 29473.28 1.29612 3.948339 10.15874 | 0.006224 1004823 2.69E+10 | 32
2

BIH 52805.9 34027 225482 5413.12 54205.02 1.676119 5.300449 22.03943 | 0.000016 1689791 9.11E+10 | 32
7

GuUJ 121696. 75653.17 | 533390 7915.51 137746.5 1.550187 4.618216 16.30793 | 0.000288 | 3894293 5.88E+11 | 32
6

HAR 60622.1 31952.31 280140.6 | 3566.33 72613.46 1.637517 4.85394 18.88393 | 0.000079 1939909 1.63E+11 32
6

HP 13310.8 7614.155 51546 981.34 13925.37 1.251954 3.674866 8.966669 | 0.011296 | 425947 6.01E+09 | 32
4

J K 14650.7 9254.215 52575.5 1632.84 13796.28 1.160644 3.482689 7.495159 | 0.023575 | 468824.5 5.90E+09 | 32
7

KARNTKA | 102870. 62855.14 | 412784 7083.35 110185.3 1.364554 3.942892 11.11611 0.003856 | 3291849 3.76E+11 | 32
3

KERAL 69761.1 44906.4 280870.8 | 5470.58 73648.98 1.355604 4.00877 11.15769 | 0.003777 | 2232357 1.68E+11 32
6

MAHA 263837. 167220.2 1150616 17282.59 295407.7 1.524008 4.574239 15.69151 0.000391 8442795 2.71E+12 | 32
3

MANIPR 2867.02 2081.72 9279.06 267.65 2536.953 0.944009 2.889133 4769203 | 0.092126 | 91744.75 | 2.00E+08 | 32
3

MP 71860.6 50911.96 | 276900.1 6940.51 69792 1.364613 4.211492 11.88852 | 0.002621 2299540 1.51E+11 | 32
3

NAGALA 3345.68 2226.65 11376.94 | 160.37 3330.37 1.007973 2.882561 5.437103 | 0.06597 107061.9 | 3.44E+08 | 32
5

ORISSA 45919.6 28218.43 176906.5 | 4369.4 48341.45 1.382962 3.862641 11.19265 | 0.003711 1469429 7.24E+10 | 32
6

PUNJAB 61459.5 41482.63 | 232410.2 | 4946.32 61204.33 1.297789 3.857235 9.962497 | 0.006865 1966705 1.16E+11 | 32
4

RAJAS 82369.6 54417.46 | 367914.7 | 5677.76 89676.2 1.628703 5.192995 20.5599 0.000034 | 2635828 249E+11 | 32
3

TAMIL 139392. 86480.98 572019.8 | 9386.18 151421.5 1.443408 4.230817 13.13149 | 0.001408 | 4460554 7.11E+11 | 32
3

TRIPURA 4943.80 2618.615 18268.58 | 394.25 5051.603 1.147244 3.290927 7.132419 | 0.028263 158201.8 | 7.91E+08 | 32
6

UP 163774. 118362 609518.2 16435.87 157544.5 1.323163 3.997717 10.66463 | 0.004833 5240776 7.69E+11 | 32
3

WB 126379. 75777.67 | 496927.3 11181.26 129566 1.353661 4.040268 11.21566 | 0.003669 | 4044144 5.20E+11 | 32
5
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Table 2 : Per Capita SDP (Current Prices 2004-05) Period (1980-2012) :

Descriptive Statistics

Mean Median Maximum Minimu Std. Dev. Skewness Kurtosis Jarque- Probab Sum Sum Sq. Obse

m Bera ility Dev. rvati

ons
AP 17865.5 11500.83 71540 1584.83 18731.1 1.422281 4.188435 12.67188 0.001771 571696 1.09E+10 32
ASSM 11261.05 8708.575 33633 1608.45 8797.605 0.996459 3.090959 5.306659 0.070416 360353.5 2.40E+09 32
BIH 6417.334 4727.075 24681 1045.08 5784.62 1.66463 5.259944 21.58842 0.000021 205354.7 1.04E+09 32
GUJ 22109.06 16579 75115 2334.1 20963.18 1.165502 3.2954 7.361125 0.025209 707489.8 1.36E+10 32
HAR 26803.42 17088.91 109227 2765.93 27997.28 1.504232 4.475231 14.96955 0.000562 857709.5 2.43E+10 32
HP 21219.03 13818.9 73608 2381.64 19824.29 1.097274 3.281781 6.527253 0.038249 679008.9 1.22E+10 32
J K 14133.37 10322.71 41833 2700.75 11009.25 0.948011 2.892927 4.808486 0.090334 452267.9 3.76E+09 32
KARNTK 18819.09 12749.72 69493 1916.61 18415.02 1.273671 3.712044 9.327941 0.009429 602210.9 1.05E+10 32

A
KERAL 21462.94 14665.22 83725 2173.04 21579.33 1.340856 4.036353 11.02081 0.004044 686814 1.44E+10 32
MAHA 25142.22 18883.12 83471 2744.01 2377731 1.145674 3.240087 7.077228 0.029054 804551 1.75E+10 32
MANIPU 12046.45 10068.68 32284 1901.01 8839.752 0.700717 2.422986 3.062614 0.216253 385486.5 2.42E+09 32
R

MP 11201.57 9339.445 32222 1820.86 8747.54 0.952408 3.009196 4.837881 0.089016 358450.2 2.37E+09 32
NAGALA 21225.86 19360.01 56116 272222 15627.31 0.694177 2.472458 2.941105 0.229798 679227.7 7.57TE+09 32
ORISSA 12226.65 8156.705 46150 1663.47 11959.65 1.412614 4.072463 12.17612 0.00227 391252.8 4.43E+09 32
PUNJAB 23960.89 18569.04 78171 2973.05 20597.2 1.097128 3.366424 6.598705 0.036907 766748.4 1.32E+10 32
RAJAS 13131.41 10898.33 42434 1421.34 11569.45 1.029242 3.168252 5.687555 0.058205 420205 4.15E+09 32
TAMIL 21169.8 14525.17 72993 1929.36 20698.06 1.182689 3.343241 7.617104 0.02218 677433.6 1.33E+10 32
TRIPURA 14936.71 8536.72 50750 1944.37 13876.15 1.060079 3.065262 5.999111 0.049809 477974.7 5.97E+09 32
UP 9426.226 7966.9 29417 1558.54 7507.734 1.089222 3.44691 6.593791 0.036998 301639.2 1.75E+09 32
WB 15389.85 10120.37 55864 2053.7 14318.77 1.287424 3.879949 9.872198 0.007183 492475.3 6.36E+09 32
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Table 3: State Domestic Product (1980-2012) of Indian States (at 2004-05 Prices) :

Unit Root Results
ADF Test (t-statistics) Phillip-Perron Test (Adj-t statistics) Order of
Without With With Without With With Integrat
States Intercept | intercept intercept Interceptin | intercept intercept ton
in in and trend equation in and trend
equation equation | in equation equation in equation

A.P. -0.3514 -5.5801* -5.4837* -1.4100 -5.5971* -5.5136%* I(1)
Assam -0.2030 -5.0743* -4.8340* -1.8769%* -5.1595%* -4.8840* I(1)
Bihar 0.0651 -1.6476 -7.8350* -2.4834%** -7.3671* -7.3518* I(1)
Gujarat -0.4454 -7.4803* -7.4233%* -2.6192* -7.4802%* -7.4232% I(1)
HP -0.1083 -5.9117* -5.8101* -1.1472 -5.9081* -5.8246%* I(1)
J& K 0.0239 -6.3034* -6.1984* -1.2639 -6.2998* -6.1962%* 1(1)
Karnataka -0.5994 -4.7815%* -4.6995%* -1.0703 -4.7965%* -4.7157* I(1)
Kerala -0.5291 -3.8299* -3.7506%* -0.0344 -3.8743* -3.8173* I(1)
M.P. -0.3595 -6.5520* -1.6888 -1.7659%** -6.4490* -6.3544* I(1)
Mabharashtra -1.0397 -3.9604* -3.9070** -0.7117 -3.9611%* -3.9146** I(1)
Manipur -0.9014 -5.7752% -5.9814 -1.9647%* -5.7653* -6.1800* I(1)
Nagaland -1.0325 -3.7256* -4.5505%* -1.5593 -3.6446* -4.4725% I(1)
Punjab -9.6554* -9.4777* -9.2859* -0.9180 -3.7943* -3.7038%** I(1)
Rajasthan -14.3443 | -14.1078* | -13.9586* -2.3359%* -6.7886* -6.6874* I(1)
Tamil Nadu -1.3061 -3.9489* -3.8797*%* -1.1650 -4.0368%* -3.9766** I(1)
Tripura -0.7876 -5.0317* -4.9341%* -1.2552 -5.0317* -4.9341%* 1(1)
Uttar Pradesh -0.5109 -3.8930* -3.8463** -0.3904 -4.0845%* -4.0335%* I(1)
Note :

(1) * indicates the rejection of H, of Non-stationary (ADF) and (PP) at 1% LS.
(2) **indicates the rejection of H, of Non-stationary (ADF) and )PP) at 5% LS.
(3) *** indicates the rejection of H, of Non-stationary (ADF) and (PP) at 10% LS.

(4) H,, First difference data contain unit root.
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Table 4: Clemente-Montances-Reyes Unit Root and Structural Break test (Double mean
shift — AO Model) for SDP (1980-2012) for Indian States : Regression Results

States Constant du, du, peo AR lags Optimal
break years
AP 3.040e+04 117660.46 269715.82 -0.8358 5 1996, 2006
o (5.078) (9.086) (-1.221)
Assam 9800.16 25779.68 46457.15 -0.4615 0 1996, 2006
(5.511) (7.753) (-2.101)
Bihar 1.583e+04 39408.46 92122.87 -1.2878 6 1996, 2006
(4.228) (7.715) (-1.321)
. 3.356e+04 113872.05 245209.04 -0.8023 1 1998, 2007
Gujarat
(5.472) (8.624) (-3.638)
Hp 3627.59 13380.80 20422.12 -0.4735 0 1998, 2006
(6.304) (7.570) (-2.095)
T&K 4164.06 12239.82 19962.49 -0.3866 0 1996, 2005
(5.550) (7.485) (-1.696)
Karnataka 2.394e+04 86910 189222.15 -0.6037 0 1996, 2006
(5.618) (9.548) (-2.347)
Kerala 1.827e+04 62408.32 118583.07 -0.5162 0 1997, 2006
(5.575) (8.286) (-2.113)
MP 9.581e+04 342917.01 534878.03 -0.0531 8 2001, 2009
o (7.446) (7.127) (-0.100)
Maharashtra 863.02 2637.20 3655.47 -0.9860 7 1996, 2006
(7.707) (8.339) (-1.388)
Manipur 2.095e+04 59798.94 112043.57 -1.7700 4 1996, 2006
(5.514) (8.065) (-3.484)
Nagaland 879.01 3052.93 4734.21 -0.3813 6 1997, 2005
(6.102) (7.838) (-1.298)
Puniab 1.661e+04 52003.47 100541.66 -0.4800 0 1996, 2006
(5.905) (8.913) (-1.931)
Rajasthan 2.003e+04 68444.05 149967.80 -1.4980 3 1996, 2006
(4.538) (7.762) (4.443)
Tamil Nadu 3.250e+04 115608.38 261810.27 -0.2231 7 1996, 2006
(5.203) (9.198) (-0.264)
Tripura 1492.93 5347.16 6819.13 -0.9189 6 1999, 2006
(7.110) (7.206) (-0.1342)
Uttar Pradesh 4.836e+04 135180.41 255043.22 -0.4567 0 1996, 2006
(5.732) (8.441) (-1.956)
Note :

(1) Figures in the paranthesis are t-valves

(2) dU;; i=1,2 pulse variables in HA corresponding to pulse variables i.e. DTB; ; I = 1,2 in
HO.
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Table S: State Domestic Product (Total) of Indian States (Base 2004-05) at Current Prices:

ARCH Effect
Variance Equation
Z-Statistics Probability
States Cons. Z-Stat. Prob. ARC
Const. ARCH ARCH
H (1) Const. Const.

(1) 1

1 2 3 4 5 7 8 10 11

AP 74070.5 1.767 0.0772 1.54 E+10 | 0.771 1.7316 0.5057 0.0833 0.6131
5

Assam 19467.9 2.5497 | 0.0108 5.53 E+8 0.716 | 1.6371 0.5732 0.1016 0.5665
7

Bihar 31000.1 2.2802 | 0.0226 1.87 E+10 | 0.774 | 1.7493 0.6285 0.0802 0.5295
9

Gujarat 64499.5 1.7102 | 0.0872 121 E+10 | 0.799 | 1.7863 0.5013 0.0741 0.6162
9

Haryana 30038.1 1.4767 | 0.1393 336 E+09 | 0.829 | 1.8345 0.8294 0.0666 0.6308
4

HP 7089.9 1.8875 | 0.0591 1.23 E+08 | 0.744 | 1.6372 0.5070 0.1016 0.6121
9

J&K 8469.4 2.3152 | 0.0206 1.21 E+08 | 0.726 | 1.5785 0.5300 0.1144 0.5961
1

Karnataka 56406.2 1.9310 | 0.0535 7.73 E+09 | 0.753 | 1.6892 0.5097 0.0912 0.6103
3

Kerala 38692.8 2.00 0.0455 345E+09 | 0.745 | 1.6624 0.5262 0.0964 0.5987
7

MP 45335.4 2.6189 | 0.0088 3.10 E+09 | 0.701 1.6017 0.6288 0.1092 0.5295
4

Maharashtra 142416.3 1.8030 | 0.0714 556 E+10 | 0.784 | 1.7557 0.5284 0.0792 0.5972
5

Manipur 755.40 9.6999 | 0.0000 5561.6 1.301 | 0.2600 0.8650 0.7948 0.3870
2

Nagaland 301.49 7.2966 | 0.0000 1322.0 1.387 | 0.2906 1.1847 0.7713 0.2361
0

Odisha 25319.4 1.8981 | 0.0577 1.49 E+09 | 0.773 | 1.7509 0.4696 0.0799 0.6386
4

Punjab 37055.9 2.3758 | 0.0175 2.38 E+09 | 0.706 | 1.6152 0.5643 0.1063 0.5725
3

Rajasthan 48010.10 | 2.1225 | 0.0338 5.12 E+09 | 0.758 | 1.7007 0.6454 0.0890 0.5186
5

Tamil Nadu 77765.9 1.9506 | 0.0511 1.46 E+10 | 0.750 | 1.7015 0.5200 0.889 0.6030
0

Tripura 1151.87 5.8483 | 0.0000 156750.9 1.156 | 0.6696 0.5916 0.5031 0.5539
0

UP 103047.0 | 2.5938 | 0.0095 1.58 E+10 | 0.699 | 1.6093 0.5812 0.1075 0.5611
6

WB 71201.12 | 2.0931 | 0.0363 1.07 E+10 | 0.741 1.6457 0.5448 0.0998 0.5859
5
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Table 6: Per Capita State Domestic Product of Indian States (Base 2004-05) at Current

Prices: ARCH Effect

Variance Equation

States Cons. Z-Stat. Prob. ARCH #-Satisties Probability
Const. ARCH ARCH
(nH Const. Const.
() (1
1 2 3 4 5 6 7 8 9

AP 10149.1 2.051 0.040 2.23E+08 0.750 1.701 0.529 0.089 0.597
Assam 7872.2 3.479 0.001 4927008 0.661 1.528 0.543 0.126 0.587
Bihar 2734.5 11.902 | 0.000 48520.5 1.309 0.179 1.407 0.857 0.159
Gujarat 13548.1 2.461 0.013 2.80 E+08 | 0.686 1.621 0.524 0.105 0.600
Haryana 153244 2.041 0.041 499 E+08 | 0.771 1.751 0.524 0.080 0.600
HP 12495.9 2.390 0.016 2.50 E+08 | 0.706 1.557 0.523 0.119 0.600
J&K 9322.9 3.240 0.001 77158981 0.679 1.481 0.516 0.138 0.606
Karnataka 11302.9 2373 0.017 2.16 E+08 | 0.717 1.626 0.531 0.104 0.594
Kerala 12558.5 2.260 0.024 2.96 E+08 | 0.729 1.631 0.558 0.103 0.576
MP 8329.8 3.891 0.000 48708796 | 0.594 1.428 0.613 0.153 0.539
Maharashtra 15637.4 2.526 0.0115 3.60 E+08 | 0.674 1.602 0.521 0.109 0.602
Manipur 8617.8 4218 0.000 42502682 | 0.645 1.288 0.547 0.198 0.584
Nagaland 16745.7 4.273 0.000 1.55E+08 | 0.583 1.368 0.514 0.171 0.607
Odisha 7288.1 2.253 0.024 91055903 0.764 1.732 0.497 0.083 0.619
Punjab 16450.9 3.246 0.001 2.70 E+08 | 0.648 1.504 0.589 0.132 0.556
Rajasthan 9097.3 3.324 0.001 85141169 | 0.606 1.427 0.647 0.154 0.517
Tamil Nadu 12763.1 2.392 0.017 2.73 E+08 | 0.678 1.602 0.535 0.109 0.593
Tripura 8215.03 2.085 0.037 1.23 E+08 | 0.750 1.599 0.449 0.110 0.654
UP 5567.02 4.938 0.000 11162998 | 0.852 1.110 0.625 0.267 0.532
WB 9404.1 2.552 0.010 1.31 E+08 | 0.717 1.599 0.567 0.110 0.571
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Table 7: State Domestic Product (Total) of Indian States (Base 2004-05) at Current Prices:

GARCH Effect
Variance Equation
States Cons. Z-Stat. | Prob. Z-Statistics Probability
Const. ﬁlilc) (I}{A(l} )C Const ARC GARC Const ARC GARC
. H (1) H (1) . H (1) H (1)
1 2 3 4 5 6 7 8 9 10 11 12
AP 139117. 6.172 0.00 1.53 1.469 -1.314 0.579 | 0.619 —-0.334 0.562 | 0.535 0.738
6 0 E+10
Assam 29181.3 5.422 0.00 5.47 1.622 -1.277 0.213 | 0.399 —-0.125 0.831 | 0.689 0.901
0 E+08
Bihar 52414.9 9.111 0.00 1.85 1.458 —-1.010 1.161 | 2.261 -7.739 0.246 | 0.024 0.000
0 E+09
Gujarat 69264.5 6.608 0.00 1.19 1.940 —-0.993 1.340 | 0.841 —17.807 | 0.180 | 0.400 0.000
0 E+10
Haryana 60293.6 7.210 0.00 3.32 2.041 —-0.998 1.048 | 3.397 -35.603 | 0.295 | 0.001 0.000
0 E+09
HP 11734.2 8.773 0.00 1.22 1.817 -1.013 0919 | 0.766 -7.151 0.358 | 0.443 0.000
0 E+08
J& K 6754.8 6.377 0.00 1.20 2.282 -0.998 1.292 | 1.701 —68.52 0.197 | 0.089 0.000
0 E+08
Karnataka 102518 6.251 0.00 7.64 1.526 -1.325 0.422 | 0.531 —-0.259 0.673 | 0.596 0.795
0 E+09
Kerala 66295.7 6.331 0.00 3.42 1.381 -1.293 0.476 | 0.531 —-0.286 0.634 | 0.596 0.775
0 E+09
MP 71366.9 10.622 0.00 3.07 1.179 —1.058 2.622 | 1.244 -7.678 0.009 | 0.213 0.000
0 E+09
Maharashtr | 263659. 19.034 0.00 5.50 2.330 —-1.003 1.059 | 4.868 -58.25 0.289 | 0.000 0.000
a 8 0 E+10
Manipur 1107.14 8.068 0.00 4052424 3.057 —-1.005 1.211 0.997 -74.03 0.226 | 0.349 0.000
0
Nagaland 2030.80 7.966 0.00 8984091 2.282 - 1.004 1.133 1.471 -32.66 0.257 | 0.141 0.000
0
Odisha 13683.6 8.439 0.00 1.4 E+09 | 3.939 —1.003 1.372 | 2.122 -299.9 0.170 | 0.033 0.000
0
Punjab 82115.8 9.954 0.00 5.06 1.814 —-0.968 1.134 | 2.535 -17.18 0.257 | 0.011 0.000
0 E+09
Rajasthan 139120. 6.039 0.00 1.44 1.533 —-1.336 0292 | 0.373 —-0.170 0.770 | 0.710 0.865
7 0 E+10
Tamil Nadu | 54248.8 6.238 0.00 2.36 1.364 -1.294 | 0.407 | 0.557 —-0.241 0.684 | 0.577 0.810
0 E+09
Tripura 2315.5 7.033 0.00 1606880 1.824 —-1.008 1.340 | 2.282 -103.2 0.180 | 0.022 0.000
0 0
UP 163501. 24393. 0.00 1.56 1.605 -1.289 0.223 | 0.241 —-0.129 0.823 | 0.809 0.897
0 7 0 E+10
WB 109377. 6.301 0.00 1.06 1.163 —1.250 | 0.440 | 0.552 —-0.243 0.659 | 0.580 0.808
4 0 E+10
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Table 8: Per Capita State Domestic Product of Indian States (Base 2004-05) at Current
Prices: GARCH Effect

Variance Equation

Z-Statistics Probability
States Cons. Z-Stat. | Prob. Const. Al(QIC)H (;T_IA(}})C Const ARCH | GARCH Const ARCH GCI?{R
() ) (M (1)
1 2 3 4 5 6 7 8 9 10 11 12

AP 12136.7 | 16.266 | 0.000 | 2.21E+08 | 2.499 -1.006 | 1.011 0.560 -12.08 0.312 | 0.575 0.000
Assam 8573.8 | 5.523 0.000 | 48736456 | 1.3989 | -1.239 | 0.602 1.004 -0.314 0.547 | 0315 0.753
Bihar 4916.8 12.671 | 0.000 | 21070497 | 1.572 -1.008 | 1.295 1.058 -13.009 | 0.195 | 0.289 0.000
Gujarat 20548.7 | 15.304 | 0.000 | 2.77 E+08 | 1.589 -0.993 | 1.139 | 4.619 -20.758 | 0.254 | 0.000 0.000
Haryana 25696.0 | 6.603 0.000 | 4.94E+08 | 1.382 -1.295 | 0.125 | 0.152 -0.073 0.900 | 0.878 0.941
HP 19797.8 | 10.028 | 0.000 | 2.47 E+08 | 1.880 -1.020 | 0.870 | 0.822 -4.751 0.384 | 0411 0.000
J&K 8889.4 | 8.937 0.000 | 76320327 | 1.818 -1.008 | 1.118 | 0.720 -12.119 | 0.263 | 0.471 0.000
Karnataka 17133.9 | 6.486 0.000 | 2.14 E+08 | 1.423 -1.302 | 0.647 | 0.782 -0.402 0.517 | 0.433 0.687
Kerala 20040.4 | 6.339 0.000 | 2.93 E+08 | 1.330 -1.239 | 0.110 | 0.137 -0.063 0912 | 0.891 0.949
MP 8021.2 | 5.174 0.000 | 48179905 | 1.288 -0.929 | 1.193 | 0.710 -1.871 0.232 | 0.478 0.061
Maharashtra | 23144.9 | 6.378 0.000 | 3.56 E+08 | 1.508 -1.291 | 0.441 0.667 -0.264 0.659 | 0.504 0.791
Manipur 10042.0 | 8.834 0.000 | 49204425 | 1.348 -1.053 | 1.241 0.678 -4.362 0.215 | 0.479 0.800
Nagaland 20247.4 | 11.894 | 0.000 | 1.54 E+08 | 1.225 -1.007 | 1.686 1.243 -19.969 | 0.092 | 0.214 0.000
Odisha 10687.9 | 5.219 0.000 | 90066169 | 1.255 -1.260 | 0.687 1.118 -0.348 0.492 | 0.263 0.728
Punjab 19918.7 | 6.389 0.000 | 2.67 E+08 | 1.408 -1.251 | 0.501 0.879 -0.301 0.617 | 0.379 0.764
Rajasthan 4806.8 10.533 | 0.000 | 84283489 | 1.583 -1.001 | 1.246 1.120 -63.014 | 0.213 | 0.263 0.000
Tamil Nadu | 19064.4 | 8.648 0.000 | 2.70 E+08 | 1.622 -1.011 | 1.060 1.371 -12.654 | 0.289 | 0.170 0.000
Tripura 13179.9 | 7.148 0.000 | 1.21 E+08 | 1.317 -1.246 | 0.727 | 0.656 -0.438 0.467 | 0.512 0.664
UP 7019.1 15.554 | 0.000 | 35493007 | 1.613 -1.035 | 1.097 1.893 -16.905 | 0.272 | 0.058 0.000
WB 13498.6 | 6.885 0.000 | 1.29 E+08 | 1.302 -1.244 | 0.850 | 0.969 -0.558 0395 | 0332 0.577
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Table 9: Slope and Intercept Dummy Inter-State regression results for SDP Base 2004-05
(Current Prices).

. Ad, D.W.
States Intercept t D, D,t R R: RSS SER Statistics F
AP. 52'09 8(3)(1)8;) (00'103030007)2 %gggg;‘ (32?73; 0997419 | 0997143 | 0.130276 | 0068211 | 0714569 | 3607.366
Assam 2'09 3(2)83; 8)'102090806)‘1 (2'03(2)833; '(%gf]%g; 0997221 | 0996923 | 0091773 | 0057250 | 0607463 | 3348.634
Bihar 8(6‘3(7)85)3 8)'102050901)2 (261 gg;g ‘(g'gg)g()’ 0991983 | 0991124 | 0262881 | 0.096895 | 0690909 | 1154804
Gujarat 52'09 égggf (00'102010703;?5 ?gi‘l‘igi (z'oogi %)5 0994352 | 0993747 | 0268192 | 0097869 | 0981085 | 1643.123
Haryana ?Zg)égf)gf 8)'1030302(;3 0('8:71 252)8 %0%‘3‘;;‘ 0997531 | 0997266 | 0.129436 | 0067991 | 0577644 | 3770.667
HP ?67&2)3(1))1 8)'102020107; %g?gg? %Og;ég)ﬁ 0997818 | 0997584 | 0.101600 | 0.060237 | 0722552 | 4267.648
J&K 1'03(5)(5)(3)(2))5 (00'1(;)0001(32 (%ggﬁ? (%'%199‘66;3* 0996923 | 0996594 | 0.102558 | 0060521 | 0694362 | 3024212
Karnataka f(; gggé)l 8)'102070501)i (Z'Ozgg(l)g)l '(%'ggﬁ? 0997430 | 0997155 | 0.118701 | 0065110 | 0491289 | 3622.368
Kerala 8(6* gggg;‘ (% })i)f]%;i (261 ggfg (zbogggg;) 0997711 | 0997466 | 0.102105 | 0.060387 | 0509387 | 4067.854
M.P 52'06(5)(5)(2)(1);) (00'102090102)1 %‘ ggg?i (;)0(')%27527)9* 0994170 | 0993545 | 0213047 | 0087229 | 0762135 | 1591.504
Maharashtra 9('05 ggggf (% B%%f)i L (2'03 8(%?3()) (gggg 0995882 | 0995441 | 0204420 | 0085444 | 0609426 | 2257.227
Manipur 5(6* gggg)s (% })f)%‘('st ?gggggf (;)0(')%30102)9* 0.996996 | 0996674 | 0.105266 | 0.061315 | 0835608 | 3097.751
Nagaland ‘;'093(9)(3)8? (%' B%‘S%‘;Z ‘2'088(7)(3)(5)? (;)0(')%50%‘;7* 0997962 | 0997744 | 0.106693 | 0061729 | 1054935 | 4571252
Odisha ?2'02(7)3(5)3; (% L%%%ii ’(g'(;‘gii (zboggéz)z 0995231 | 0994720 | 0.182981 | 0.080840 | 1.108499 | 1947.644
Punjab 8(63&3)83? (% })f)%‘(')(;i %‘ 5(5)(2)3? (;)0(')%22213)6* 0997099 | 0996788 | 0.117265 | 0.064715 | 0421617 | 3207.998
Rajasthan %‘ 8(3)(5)(2);‘ (%' B‘(‘)%gi %38(7)2)6 ‘(%%23522‘)‘ 0992694 | 0991911 | 0332737 | 0.109011 | 0790033 | 1268.192
Tamil N. f': gggé‘; 8)'103030502)i (2'03 (1)8‘1‘3? '(%? 1]3915; 0996130 | 0995715 | 0.181427 | 0080496 | 0451042 | 2402420
Tripura 5(6883(2)3)1 8)'102030205)1 '(?)g‘%g ‘2602%‘2‘)1 0996613 | 0996250 | 0.145439 | 0072071 | 0455537 | 2746432
9539351 | 0124629 | 0363832 | -0.02193
U.P. 00000 | (000007 | (00005 | (oo0siye | 0996039 | 095615 | 0.140057 | 0070725 | 0370302 | 2346.983
9209133 | 0.118762 | 0.053026 | -0.00064

W.B. 00000, | (©0000¢ | (03103 | (00134 | 0957720 | 0997476 | 0.090123 | 0056733 | 0509225 | 4084877
Note:

@) Regression Equations have been estimated with the help of semi-log model with slope and intercept dummy variable

technique which is shown by following equation;
In(y)=a+pt+yD,+60(D,t)+U,

(ii) Figures in the parenthesis are probability values.

(iii) * - denotes statistically significant at 1% level of significance.

(iv) ** - denotes statistically insignificant at 5% level of significance.

w) D,=0 — First Dummy variable for pre-economic reform (1981-91) period;

i) D,=1 — Second Dummy variable for post-economic reform (1992-2012) period.
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Table 10. Average Annual Growth in SDP Base 2004-05 (Current Prices).

Growth Rate (in percentage) during

Shift in per annum

States Pre-econ::;ic reform Post-econe(;:lic reform growt_l:‘ gfl(l)lliirlrllg Post
(1980-81&1990-91) (1991-92 & 2011-12) (1992-12) period
A.P. 13.307 12.594 Downward Shift
Assam 12.986 10.185 Downward Shift
Bihar 12.591 10.801 Downward Shift
Gujarat 12.178 12.682 Upward Shift
Haryana 13.325 13.572 Upward Shift
H.P. 12.217 12.327 Upward Shift
J&K 10.010 11.077 Upward Shift
Karnataka 12.751 12.022 Downward Shift
Kerala 11.501 12.001 Upward Shift
M.P. 12.912 10.333 Downward Shift
Maharashtra 13.255 12.332 Downward Shift
Manipur 12.943 9.814 Downward Shift
Nagaland 16.464 11.417 Downward Shift
Odisha 10.925 11.842 Upward Shift
Punjab 13.040 10.804 Downward Shift
Rajasthan 14.018 11.514 Downward Shift
Tamil Nadu 13.352 12.035 Downward Shift
Tripura 12.325 12.639 Upward Shift
U.P. 12.462 10.269 Downward Shift
W.B. 11.876 11.812 Downward Shift

Note: Growth rates for Pre-Economic and Post-Economic Reform period have been calculated on the

. . t
basis of coefficients of = an

4 Dyt

as shown in Table 9.
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Table 11. Slope and Intercept Dummy Inter-State regression results for Per-Capita SDP Base
2004-05 (Current Prices).

I Ad, D.W.
States ntercep t D, D.t R 4 RSS SER W. F
t R? Statistics
7250712 | 0.111374 | 0.10424 | 0.004668 | 0.99645 | 0.99607 | 0.14318 | 0.07151
A.P. 6124 2626.182
(0.0000) | (0.0000)* 3 (0.5271) 9 9 4 0 0612463 | 2626.18
7390399 | 0.108477 | @379 | _0.02449 | 0.99724 | 099695 | 0.06183 | 0.04699
Assam (0.0000) | (0.0000)* 8 (0.0000) * 9 4 5 4 0775803 | 3382.849
Bihar 6.872423 | 0.104627 | @899 | _0.01352 | 098261 | 098075 | 0.38675 | 0.11752 0514640 | 5275141
(0.0000) | (0.0000)* 0 (0.2686) 5 2 0 7 : :
. 7706623 | 0.102188 | @:B4#63 | 0.002642 | 0.99232 | 099150 | 0.26223 | 0.09677
Gujarat (0.0000) | (0.0000)* 3 (0.7908) 8 6 0 5 1180198 ) 11207222
7.788064 | 0.109036 | @0739) | 0.004913 | 0.99591 | 0.99547 | 0.14949 | 0.07307
Haryana (0.0000) | (0.0000)* 8 (0.5148) 6 8 9 0 0.505049 1 2275.973
P 7634921 | 0.103801 | ©@:B272} | 0.003397 | 0.99729 | 0.99700 | 0.09490 | 0.05822 0719357 | 3437371
(0.0000) | (0.0000)* 0 (0.5716) 2 2 8 0 : ‘
®
1K 7.883892 | 0.074713 | (0:939b% | 0.015221 | 0.99641 | 0.99603 | 0.07501 | 0.05176 0869923 | 2594730
(0.0000) | (0.0000)* | (0.0173) | (0.0075)* 6 2 3 0
7450692 | 0.107930 | 0.18369 | -0.00094 | 0.99652 | 0.99615 | 0.12501 | 0.06682
Karnataka (0.0000) (0.0000)* 4 (0.8914) 3 6 - 0 0.446753 | 2678.638
7.564808 | 0.101166 | @&1B8d | 0.011175 | 0.99711 | 0.99680 | 0.10980 | 0.06262
Kerala ©0.0000) | (0.0000)* 4 (0.0909) 0 : s 3 0.482622 | 3220.737
MLP 7341996 | 0.105435 | @2899 | _0.02469 | 0.99229 | 099146 | 0.18308 | 0.08086 0984083 | 1201648
- (0.0000) | (0.0000)* 1 (0.0057) * 3 7 6 3 : :
Maharashtr | 7.743941 | 0.109730 | @999 | _0.00699 | 0.99486 | 0.99431 | 0.18210 | 0.08064 0803056 | 1807349
a (0.0000) | (0.0000) * 0 (0.4018) 2 2 3 5 : :
. 7465728 | 0.103696 | @998 | _0.02628 | 0.99562 | 0.99515 | 0.09880 | 0.05940
Manipur ©0.0000) | (0.0000) ) (0.0002) * 3 . . 3 0.865241 | 2122.912
7841197 | 0.123255 | @99990 | _0.04990 | 0.99575 | 099530 | 0.10430 | 0.06103
Nagaland ©0.0000) | (0.0000)* 5 (0.0000) * P : . . 1.030139 | 2189.731
. 7333511 | 0.091104 | (09899} | 0.016223 | 099272 | 0.99194 | 021624 | 0.08788
Odisha (0.0000) | (0.0000)* | (0.0899) | (0.0809) 5 6 8 1 0948628 | 1273.618
. 7.884427 | 0.111543 | 041056 | -0.02163 | 0.99610 | 0.99568 | 0.11318 | 0.06357
Punjab (0.0000) | (0.0000) * 3 (0.0024) * 4 6 4 9 0412038 | 2385.980
7.145269 | 0.110220 | ©99997 | _0.01761 | 0.98969 | 0.98859 | 0.34508 | 0.11101
Rajasth 1.037831 | 896.5342
ajasthan (0.0000) | (0.0000) * 8 (0.1310) 7 3 5 6 7 o
7423909 | 0.119164 | ©8998 | .0.01102 | 099566 | 0.99520 | 0.16790 | 0.07743
Tamil N. 691371 | 2144.52
amil N (0.0000) | (0.0000)* 0 (0.1737) 7 2 0 7 0.69137 329
7.489790 | 0.093830 | (8:99975 | 0.020673 | 0.99545 | 0.99496 | 0.14331 | 0.07154
Tri 492502 | 2044.72
ripura (0.0000) | (0.0000)* | (0.0009) | (0.0084) * 6 9 5 3 0492502 | 2044.727
7204142 | 0.101710 | 035109 | -0.02030 | 0.99393 | 0.99328 | 0.14152 | 0.07109
.P. 369746 | 1528.
v (0.0000) | (0.0000)* 0 (0.0091) * 3 3 1 4 0.369746 | 1528.953
W.B 7.538310 | 0.096828 | (8:89892 | 0.008603 | 0.99699 | 0.99667 | 0.08903 | 0.05638 0518543 | 3094696
T (0.0000) | (0.0000)* | (0.2028) | (0.1457) 3 1 1 9 : :
Note:
@) Regression Equations have been estimated with the help of semi-log model with slope and intercept dummy variable
technique which is shown by following equation;
In(y)=o+Pt+yD +0(D,t)+U,
(ii) Figures in the parenthesis are probability values.
(iii) * - denotes statistically significant at 1% level of significance.
(iv) ** - denotes statistically insignificant at 5% level of significance.
") D,=0 — First Dummy variable for pre-economic reform (1981-91) period;
i) D,=1 — Second Dummy variable for post-economic reform (1992-2012) period.
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Table 12: Average Annual Growth in Per-Capita SDP Base 2004-05 (Current Prices).

Growth Rate (in percentage) during

Shift in per annum

States Pre-economic reform Post-economic reform | growth during Post
era era —reform
(1980-81&1990-91) (1991-92 & 2011-12) (1992-12) period
A.P. 11.137 11.603 Upward Shift
Assam 10.847 8.398 Downward Shift
Bihar 10.462 9.110 Downward Shift
Gujarat 10.218 10.482 Upward Shift
Haryana 10.903 11.394 Upward Shift
H.P. 10.380 10.719 Upward Shift
J&K 7.471 8.993 Upward Shift
Karnataka 10.793 10.699 Downward Shift
Kerala 10.116 11.233 Upward Shift
M.P. 10.543 8.074 Downward Shift
Maharashtra 10.973 10.274 Downward Shift
Manipur 10.369 7.741 Downward Shift
Nagaland 12.325 7.335 Downward Shift
Odisha 9.110 10.732 Upward Shift
Punjab 11.154 8.991 Downward Shift
Rajasthan 11.022 9.261 Downward Shift
Tamil Nadu 11.916 10.814 Downward Shift
Tripura 9.383 11.450 Upward Shift
U.P. 10.171 8.141 Downward Shift
W.B. 9.682 10.492 Upward Shift
Note: Growth rates for Pre-Economic and Post-Economic Reform period have been calculated on the

basis of coefficients of ! and Dt as shown in Table 11.
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Table 13: Family of Inequality Indices related to SDP-Base 2004-05 (Current Prices).

Inequality indices based on properties of Lorenz Inequality indices based on properties of
Year Curve Herfindahl Index
Gini RMD Theil Kakwani H, H, H;

1981 0.4283 0.3192 0.1075 0.17 0.0790 0.0850 0.0321
1982 0.4217 0.3164 0.1038 0.1657 0.081 0.0852 0.0326
1983 0.419 0.3115 0.1033 0.1645 0.0792 0.0834 0.0308
1984 0.4194 0.3184 0.1031 0.165 0.0792 0.0834 0.0308
1985 0.4175 0.3106 0.1023 0.1641 0.0788 0.083 0.0304
1986 0.4177 0.3095 0.1028 0.1637 0.0783 0.0825 0.0298
1987 0.4173 0.3088 0.1024 0.1636 0.079 0.0831 0.0305
1988 0.426 0.3194 0.1057 0.1689 0.0787 0.0829 0.0302
1989 0.4218 0.3189 0.1038 0.1665 0.0799 0.0841 0.0315
1990 0.4301 0.3217 0.108 0.1713 0.0792 0.0833 0.0307
1991 0.4323 0.3294 0.1095 0.1738 0.0812 0.0854 0.0328
1992 0.4289 0.3236 0.108 0.1718 0.0815 0.0858 0.0331
1993 0.4385 0.3326 0.1124 0.1774 0.0808 0.085 0.0324
1994 0.443 0.3341 0.114 0.1793 0.0828 0.0871 0.0345
1995 0.4422 0.3361 0.1137 0.1797 0.0838 0.0882 0.0355
1996 0.4492 0.3414 0.1171 0.1839 0.083 0.0874 0.0348
1997 0.45 0.3431 0.1173 0.1848 0.0848 0.0893 0.0367
1998 0.4473 0.3422 0.1153 0.1826 0.0846 0.089 0.0364
1999 0.4415 0.3425 0.1122 0.1796 0.0838 0.0882 0.0356
2000 0.4424 0.3395 0.1129 0.1792 0.0819 0.0862 0.0336
2001 0.4379 0.3333 0.1103 0.1761 0.083 0.0874 0.0347
2002 0.4362 0.3326 0.1094 0.1749 0.0818 0.0861 0.0335
2003 0.4371 0.3352 0.1101 0.1752 0.0817 0.086 0.0333
2004 0.4382 0.3361 0.1107 0.1763 0.0823 0.0867 0.034
2005 0.4394 0.3385 0.1117 0.1773 0.0824 0.0867 0.0341
2006 0.4474 0.3481 0.1159 0.1831 0.0829 0.0872 0.0346
2007 0.4515 0.3502 0.1186 0.1863 0.0846 0.0891 0.0364
2008 0.4532 0.3524 0.1204 0.1885 0.0857 0.0902 0.0376
2009 0.4457 0.3438 0.1165 0.1839 0.0863 0.0909 0.0382
2010 0.4485 0.3444 0.1176 0.1853 0.0841 0.0886 0.0359
2011 0.4523 0.3508 0.1204 0.1883 0.0846 0.089 0.0364
2012 0.4519 0.3497 0.1208 0.1886 0.0859 0.0904 0.0378

Note: Gini: Gini coefficient, RMD: Relative Mean Deviation
Theil: Theil’s Inequality Index
Kakwani: Kakwani Inequality Index
H,, H, & H; are variants of Herfindahl’s Inequality Index
Table 14: Family of Inequality Indices related to Per-Capita SDP-Base 2004-05Current Prices).
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Inequality indices based on properties of Lorenz Curve Inequality indices based on properties of
Year Herfindahl Index
Gini RMD Theil Kakwani H, H, H,

1981 0.1405 0.1097 0.01046 0.01883 0.0529 0.0554 0.0031
1982 0.1442 0.1123 0.01104 0.01983 0.0531 0.0559 0.0032
1983 0.1481 0.1144 0.01153 0.02055 0.0533 0.0561 0.0034
1984 0.1387 0.1082 0.01031 0.01849 0.0535 0.0563 0.0037
1985 0.1455 0.108 0.01111 0.01985 0.0531 0.0559 0.0032
1986 0.1468 0.1103 0.01127 0.02009 0.0533 0.0561 0.0035
1987 0.1465 0.1108 0.01111 0.01987 0.0534 0.0562 0.0036
1988 0.1495 0.1074 0.01229 0.02171 0.0533 0.0561 0.0035
1989 0.15 0.1137 0.01196 0.02109 0.0538 0.0566 0.004
1990 0.1565 0.1184 0.01314 0.02319 0.0537 0.0565 0.0039
1991 0.1573 0.1199 0.01345 0.02368 0.054 0.0569 0.0042
1992 0.1613 0.125 0.01408 0.02481 0.0541 0.057 0.0044
1993 0.1771 0.1414 0.01661 0.02932 0.0543 0.0572 0.0045
1994 0.183 0.1407 0.01774 0.03114 0.0551 0.058 0.0053
1995 0.1888 0.1502 0.01863 0.033 0.0554 0.0584 0.0057
1996 0.189 0.1506 0.01921 0.03418 0.0556 0.0585 0.0059
1997 0.1881 0.1516 0.0186 0.03325 0.0556 0.0586 0.0059
1998 0.1826 0.1479 0.01786 0.03201 0.0555 0.0584 0.0058
1999 0.1727 0.1407 0.01637 0.02968 0.0552 0.0581 0.0055
2000 0.1686 0.1354 0.01577 0.02857 0.0546 0.0575 0.0049
2001 0.1821 0.1442 0.01767 0.03194 0.0544 0.0573 0.0047
2002 0.1863 0.1447 0.01875 0.03391 0.055 0.0579 0.0053
2003 0.1914 0.1508 0.01973 0.0357 0.0553 0.0582 0.0056
2004 0.1858 0.1453 0.01902 0.03445 0.0556 0.0585 0.0059
2005 0.1882 0.1495 0.01947 0.03529 0.0553 0.0582 0.0056
2006 0.1978 0.1605 0.02153 0.03896 0.0554 0.0584 0.0057
2007 0.2039 0.1662 0.02236 0.04032 0.056 0.059 0.0063
2008 0.2103 0.1725 0.0237 0.04266 0.0564 0.0593 0.0067
2009 0.207 0.1718 0.02293 0.04128 0.0568 0.0597 0.0071
2010 0.2156 0.1749 0.02443 0.04365 0.0566 0.0596 0.0069
2011 0.2193 0.1768 0.02509 0.04482 0.0571 0.0602 0.0075
2012 0.2167 0.1735 0.02493 0.04431 0.0574 0.0604 0.0078

Note:  Gini: Gini coefficient, RMD: Relative Mean Deviation
Theil: Theil’s Inequality Index
Kakwani: Kakwani Inequality Index
H,, H, & H; are variants of Herfindahl’s Inequality Index
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