Impact of Economic Reforms and
Macroeconomic Forecasts
Pulses, Levels and Trends

The Indion economic reforms of 1991 affected the economy not only in terms
of output but brought about some structural changes in the various macroeconomic
relationships. We quantify here the impacts and identify which of the macro variables were
significantly affected and which conld not be the vesult of the reforms. For the analysis, the
technigque of interventions analysis of time-series is used. Tweo kinds of measures are noted:
{a) the vear-to-year effects, and, (b} the overall growth pattern, during 1991 to 2002-03 due to
refonny for each of the variables. Private final consumption expenditure (PFCE),
invesrment (GCF} and all the GDP variables except that of services were found to be
substantially higher during the post-reforms period than whar they would have been in the
absence of the reforms. The reforms seem to have made only a marginal impact on
investment in the agricultural sector. Unless more reforms are brought in, the GDP may
grow at the most only by 6.1 per cent between 2003 and 2010.

Propar P Guosn, N 5 S Napgavana

turming point for the Indian economy. Not only did it affect

the econamy in terms of outpac but it kronght about some
structural changes in the various macroeconomic relationships,
Considering the year 1991 as a major ingerventian point in the
course of the economy, oot objective in this paper 15 to assess
the iimpacts and identify which of the variables have been sig-
nificantly affected and which could not be the outcome of the
rforms.

Further, currently there is a curiosity about the possible
fulure growth cate of the Indian cconomy. For this we conduct
time-scrics analysis and develop forecasts for some major
macrocconomic varables for the years 2004 w 2000,

Thc Indian cconomic reforms of 1990 marked a major

intervention Analysis and Estimation Methodology

We employ the technique of inlervention analysis of lime-senes
within ARIMA models, which leads us 1o wendify the varimis
policy intervention time points that have occeurted inthe pre- and
post-reforms periods for cach variable separately, We conlonn
here only to univariate time-serics analysis, Therelore, tiis analysis
does not cover the causality aspect of the different vanables; i e,
which variahles effect which vartables. In other words, which
are the endogenous and which arc cxogenous vartables in the
system? The causality issue is beyond the scope of this paper.

Tntetvention analysis deals with the impacts of imnovations that
oceutted in the process underiying the time serics data of the
variables. Tntervention analysis is also called guasi-experimental
or interrapred time series anabysis, Tnterventioms could either he
abrupt or gradual. And the impacts could be just for only one
period fcalled pulse intervention}, arcould be a permanent change
ut the inean of the series (ealled level shift intervention) or could
also be a change in the slope of the series {called trend inter-
vention). Thus, different kinds of sceuctural changes 2re analysed.
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Indeed a time series could have been interrupted more than
once; i e, there could be several intervention points in a given
tivne series data. However, while analysing such interrupted time
series the points of intervention may or may not be known.
Econometric techniques are available for analysis of both the
sifuations,

Far example with a known single infervention point the made]
could be postubared as

Y, = V(B)I, + N(B).,

where VIR) = {w(BYWS(B)] BY, and N(B) = [8(BWQCR)], and k
is the variable representing intervention at time Cand w(R), 88,
BB and p(BY ave characteristic polynomials in the backward
shiifl operior B, B{B) corresponds o the moving average pars
of the lime series and B} corpesponds to the autorepressive
part. 1 is basically & duwinrny variable conaining

{a)in the case ol pulse intervention, zero (U1 everywhers except

al the imervention poinl [ = T,
QT W R I 1 N 1
That is, given t = 1.2...... T. ... 0 the intervention variable,

L=0fort<1, =1fort=1and = 0 for t > T
(b) in the case of level shift intervention, zero everywhere and
ont from the point of inlervention,

1000, L0 LE L. 1]
L=0lort=t,=1lort=vand L > 1,
(c}in the cuse ol trend intervention, seto cverywhere and o lrend
(1. 2.3, ...} from 1he point of intervention.

000, 0123, _n+l-t]
L=0lorter, =1+ -Tfwt=t andt>1T
oiBl=ay; wB.... wBianddB)=1 &B5B.. .. -8B"
b in B® dennotes the delayed effect of the intervention. (Ey, €5,
-.... o, are referred to as the eoefficients of the numerator fags
and EJ._'.'. .. &, as the coefficients of the denominator lags in the
WViB) of the interventton variahle Il.



In the casc of pulse intervention, il V{B} =, the inlervention
effcer cxists for only onc period. IF V{B} = [0x(1 — 8B)] the ellex
will persist for a few more periods gradually dying off. In the
case of fevel shift if V(B) = (. the intervention effect is to
perranently shift the mean level of the time series from the time
of intcrvention (10, TF ¥(B) = [wv{l - &B]] Lthe intervenlion
aradually shifts the mean level by w! . &). To sum up, the
intervention analysis involves (1) identification of the interven-
tioh point if it is not known, (2} specification of [ (cases a, b
and ¢ mentioned ahove} and {3) specification of VIB). OF course
the specifications can he made more complicated.

With repard to identification of the unknown intervention
points, an iecative procedure is penerally adopted as follows.
Lat=1
(1) Lstimate an ARIMA model for a given data set. Collect the
estimaled resideals (B).

(i) Kepress K on intervention variable [_ assuming that the
inlervention is at T,
(i) Compue the statisiic,
A, = (woellicient of the intervention variablekicorrespand-
ing standard error).

(vt Sett=1+ | and goto (i) if 7 € n {number of ohservations).
Dberwise, go o (v,

{v) Now there are n A8, Observe the maxinm of them. The
corresponding t = T s an outlier il

lt - C (a2 erifical value). C may be taken as 3 or 3.5 or 4.
{vi) 1f t = 1 is an outlier, teeat it as intervention point and
then adjust the corresponding observation for fhe ourlier
effect,

{vii} Repeat the entire above procedure unti] no more outliers
are Tound (i e. all As are < C)

Two points are 1o be noted here: (1) The above procedure
corresponds w additive outliers in the time series. (2} The pro-
cedure deseribed above should be performed for all possible types
of intcrventions. 1 ¢. pulse, level shilt and trend intervention —
which means the number of ilemtions over all the three (ypes
of interventions with 4 reasonable sample size can be quile large.,
After identilving the vanous inlervenlion points, the comespond-
inz intervention viriables should be incorported into the Onal
madel. For more techoical detuils incloding on innovalive
multipliers zee Bell {1983}, Dowling and McLaughlin {1986),
Chang and Tian (1983}, ctc.

Tahle 1: Pra-Raform Parlod 1951-80 Estimations

SlMo Wariable
1 GOP CONST TR} TR(A1) Livd) MAY1) RA_ber_aq D-W
coefficients 120184 Te723 17319 T1BE20.04 0.684 G.eg 198
L-statistics 1410 21405 13.38 1.90 5.23
2  AGRGOP CONST L[58} PEO) L84} TR{E1} A _kar sq  O-W
coefllcienta 74575 -11azenn  -1730.00 11822.00 3189.00 n.98 172
1-6%atistlca &3 8% -2.98 270 2,88 15 63
3 INDGDFP CONST TR{51) LIFE} TRIE2) Pragi) ARI1) A_bar_sg DWW
caelliciants 1143000 250219 *4170.561 5233.00 10195 0.E7E 084 204
1-slatiglics .00 018 1.82 1270 395 347
k| D4SERGDH,2) CONST DyL#,2} A bar_sq O-W
coafficiants  542.97 o 1 s [ 0.8 1.57
1-Etalislice 214 374
5 GCF COMST TRI(51) TR{73} AR A_bar sq O-W
costficlants  14732.04 32407 4283.89 .62 0,97 1.67
' 1-slalizles 203 6.13 407 4.04
&  AGAGCF CONST L{7E} Liar) P77 P73} P8Oy Pla0)  TRIS1) AR A_bar_sg B-W
coathciant 2223.793 1532.82 -1024.5% 2014681 4E3T.44 363309 17083 MEss 163 0.68 1.04
1-statistics 3.94 3.05 -2.00 d4.82 o.er T.R2 327 10.64 4 53
T INDGCF P83 Piad)] P{o5} ag) L83} TR(51) MAT} R _bar_eq DO-W
coelhclent  -12891.73  -Z40B7.48 1156079 1932324 J0989.50  1316.74 .84 .88 2
|-stallztes -4.89 -B.AT A7 -850 15.43 T4 .02
B  SERGCF CONST TRIS1) TRITS) &R R_bar_sq OD-W
coalficient  9335.68 742.82 101 5.4 o.ed 095 1.68
L-stalislcs 2,47 310 2.54 346
] G0h5 TR} TATH AFL1} R_bar_sq D-W
coelficien 1831568  2940.435 08363 .98 1.50
L-gtatistics LX) 2.5 G.25
10 RFCE CONST TR{E} TR(7E) A_bar_sg DO-W
coefliceenta 122122 569969 10147 0.92 1.56
L-stetatica 57.249 4312 2805
1 DIAGRPOFL.2] DiPiva)2)  DIP(TTLEY  DOPIBOL2)  DiPE8).2) MA[1} A bar sq DO-W
poefizient  -0.0340 -0.0217 nhar 0165 0.8 Q.83 2.6d
t-atatiotlce -5.35 -3.83 4.04 6.58 .04
12 DONDPDOFL,Z) DUPTSHL2]  DyLiaonz) A_bas sq QW
coefliciant 00154 0.02m .58 1.52
t-6iBtislicE 584 4.40
13 D{SERPDFLY DIP?EL2) D(TRITY.Z) DHTREDNZ) MHTREI),2) DITRES.2) A bar sq O-W
coeMicient 0.0122 0.4 0208 -0.0140 0.0z Q.87 1.71
1-aiatisilcs 8.31 -2.88 4.83 -5.24 2
14 RGATOT Mot estimated direcily. Sasa 18t for dateile

MNotag:, Gross Cemesilc Praduct a1 Soretani Prices (GDPY, Industrial GOP ail Censtant Pricest NRGOP), Agriculluweal GOP 3 Constant Prices (AGRGDP), Service Seclor
GOF et Constent Precaa [SERGDP), Inveeiment ai Constaml Prices (GCF). Geess Domestic Savings &t Gonslam Prices (GOS), Privale Final Congumgion

Expendaura &l Conatent Prices (PFCEL.

Agricadlural GLF af sanstank prices (AGRGCF). Induatlal GCF et conatant pricaallNCHCF ), Services sactor GCF al consiant prices [SERGCF}, Agriculiural prica

dallor (AEAPDFL], Industrial price dellatomtNDPOFL), Services sactor price SellakprSEAPDFL), Apricutural Terms of Trade (AGATOT)
TRIYEAR]; A Trend Inbervenlice slading from YEAR, L{YEAR}: lewer enifl intervantipn.ataring frem YEAR.

PIYEAR}Y: Pulsa Infarvention al YEAR. DIY.K): W variable diflerencad k lires to obtaln statlonarty.
*Insignificant cosficient at & pirr cenl laval of significanca.
MA & AR: Moving Average & Aulo Aagressivi lerms. " Correcled far autocoelation.
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MNow using the above methodology of intervention analysis,  any. are not known. Cur methodology should also enable us to
Indian macrocconomic data are analysed below, Though the year  identify all these intervention points, and their nature (pulse/level
1991 is a major intervention point in the economic reforms  shiftfirend).

{i e, the intervention point is known 1o us), however, whether the Broadly, our methodology consists of the following steps:
variable [ gy, 18 @ pulse or level shift or tend intervention is (1) The data were split into two pants: data for 1951 0 1990
not known, Besides, there could have been some more interven-  (pre-reforms) and data for 1991 to 2002-2003 (post-reforms).
tion points even prior to 1991 and post 1991, but not a8 cons-  We assume here that the intervention points, if any, within these
picuously known as the vear 1991, Such intervention points, if  fvo data sets are not known and are to be identifiad,
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(2) Estimate an appropriate stationary time series model for the
pre-reforms data simullaneously identifying the unknown inier-
vention points and compute the forccasts for the posi-reforms
time period.

(3) Estimale 4n appropriale slationary time series modeld for the
post-reforms data simultanecusly identifying the snknown inter-
vention points and compute the fitted values for the same fme
period.

i{d) Compare the forecasts of the pre-reformis models for the post
reforms period with the fitted values of the post-reforms models.
Let the dilferences berween the forgcasts and the fitted values
be denoted as dl. Observe the discernible panerns if any in di
50 a8 (0 identify appropriate 1's between 199F and 2002/2003
(i e, pulses or level shifis or rend?),

(5} Re-cslimale an approprule stationary time series model by
incorporating if necessary the appropeiate ['s identified in step 4
for the entire lime penod wsing full data (1931-03). This we refer
to as comprehensive fnal madel.

Data and the Variables Considered

The variables included in our analysis are GDP, indostrial GDP
{INDGDE), agriculural GDP (AGRGDP), service sector GOP
(SERGDP), gross capital formation {GCHinvestment), gross
domestic saving (GDS), private final consumption expenditure
{PECE), agriculmral GCFAGRGCF), industrial GCF (INDGCF),
service sector GCF (SERGCFE), agricultural price deflator
{AGRPDEL), industrial price deflator (TNDPDFEL), scrvices sector
price deflator (SERPDFL) and agricultural terms of trade
{AGRTOT)—all at constant prices (hase year 1993-94), The data
were collected from Business Beacon, CMTE database. Diata for
the years 1950-51, eic, are shown against 1951, ete., To obtain
gross domestic savings at constant prices, the total GDP price
deflator was used. For the post-reforms peniod, there are only
12413 observations available, though one would like to have more
ohservations {or eslimating stationary time series medels. For
estimation FREEFORE. EVIEWS and WINRATS software
packages were used.

Estimation Results

The results indicate thar different kinds of intcrventions pre-

vailed during both pre-reforms and post-reforms peniods for all
the variables. Estimated results are reported in Table 1 (pre-
reforms peried) and Table 2 (post-reforms penied).
Grass domestic product (GDP): We start with a detailed cxpla-
nation in the case of tolal GDP (the same procedure is followed
in the case of other variabics alsw). The pre-reforms and the post-
reforms models of the GDP have a high {R-bar).? Since auko-
correlation is anyway eapected, the D-W may not be the right
indicator. Hence the Liung-Box Q-statistics {up o 30 lags) was
utilised to check for the residual avnto-comrelations and for the
models” adequacy. The pre-reforms model (Table 1} shows a
trend from 1951 onwards and later in Y978 a level-shif inter-
venlion and further, another trend intervention in 1981, Besides
a MA(1) term has become relevant. The post-reforms model
(Table 27 shows rrend interventions in 1991 and 1994 with an
WMACLY werm.

For the analysis of the impacts, two kinds of measures arc noled.
{a) What are the year-to-year effects during 19971 to 2002-03 duc
to reforms for each of the variables? And, (b) what is the impact

on the overall growth patiern during 1991 to 2002-03 due to
reforms for each of the variables? These two are different,

Towards answering (a) gbove (i ¢, year-to-year ellccts) in the
case of GDP, Table 3 presents forecasts of the pre-reforms models
for the period 1991-2002-03 {Forecast), and fited values of the
post-reforms models along with the aclual data for the period
1951-2002-03, The forccasts of the pre-reforms models [or the
reforms period are dynamic forecasls; nor static forecasts, The
dynamic forecasts and stanc forecasts would be different when-
ever autoregressive (AR} andfor moving average {MA) terms
appear in the estimated equations. The dynamie forecast (1gures
are completely free from any of the reforms eflects since the actual
realised data of the reflorms period do nol gel used while making
thesc forccasts. The Nitted values are bowever stalic {orecasts
based on the reforms period actual dals, and thus contain the
reforms effects. Therelore the differences between the dynamic
forecasts and the ftled values are only due o the reforms,

The Tifih column in Table 3 shows percentage differences {year
to vear or ¥2y) between Nined and forecasts for each year of the
post-reforms penicd. These are alse shown in Table 4 and the Figure,
These percentages indicate the year-lo-year impacts of the eco-
nomic reforms. In principle, one may compute the Y2Ys using the
actual data (instead of the fitted values ) and the dynamic forecasts.
However that may not be proper for the reason that the actual
data contain randem disturbances. Thus, the fitted values, which
are [ree from the random diswurbances, are considered for com-
puling lhe year-to-year effects. Towards answering {b) above
{overal]l growth pattern), Table 3 also presents the annual com-
pound geowth rate (CAGR) for the GDP between 1591 and 2003,
besides the estimated seini-log trend growth rate (SLT).

As can be seen froin Table 3 the pre-reforms model forecasts
for the post-reforms period seem 1o be quite in line with the actual
data (i e, without a change of the past regime) from 1951 1o 1990,
These forecasts for 1921 to 2003 show that the GDP would have
grown at a growth rate 3.11 per cent CAGR (3,12 SLT). While
the aclual dala for the period 19491-2003 shows that the GDP
haz grown at 5.52 per cent CAGR (5,79 per cent SLT), the fited
model shows that the cormesponding growth rates are 530 per
cenl (3.7% per cent). And, individual yearwise also, the fited
series and the actual data are quite close. Thus the post-reforms
model seenis o tir the aoisal data quite closely. Therefore the
year-to-vear effects (percentage deviations denoted as Y2V in
Table 3), compuied using the forecast figures and the fited
values, can be reliable, The Y2Ys are not only positive but also
have kept increasing over time. For example, the percentage rise
in the GDF due (o reforms was only 3,62 percentin 1993, whereas
the reforms’ effect gradually rose up to 37.84 per cent in 2003,
The effect on the overall growth patlem of the GDP is a rise
of 2.67 per cent in the growth rate - i e, from 3.12 per cenl
379 per cent (according to SLT).

Wow we want to generate forecasts up to 2000 and sce what
is the likely rate at which the GEP can grow. For this it is not
possible to use the post-reforms models estimated above. That
model is only based on 13 abservations { 1991 to 2003 ) and hence
cannot be wsed for forecasting for seven years into the futurs.
Therefore, using the entire data (from 1957 (o 2003 — 53 obser-
valions), a comprehensive model for the GDP may be estimated.
These results are reponted in the first row of Table 5. The
comprehensive final model turns out as a simple ARMA2, 1)
moxlel which passes gl the tesiy of adequacy including the
residual auto corrclations (these osts will be elaboraied laerd,
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This may be used for forecasting up o 2010, The lorecasting
performance of this model has been tested bascd on dymamic
simulation for the recent history period. Thatis, while the dynamic
forecasts have been computed for the years 1996 to 2040, for
the years 1996 to 2003 these forecasts have been checked for
their closeness with the actual data. The lasi column
(COMPEGRIGLD) in Table 3 shows these forecasts, Comparing
the CAGR growth rate hetween 1995 and 2003, the actual dara
shows the growth rate as 5,85 per cent while the forecasts show
5.82 per cent. The individual yearwise ohservations also, for the
period (996 and 2003, are reasonakly close. Thus these forecasts
can be taken as reliable, which show that the GDP would grow
between 2003 and 2010 at a rave of 6,10 per cent,

Other mucre variables: Similar exercises have been conducted for
13 other macroeconoimic series apurt for the GDP, The estimation
procedure s just the sume as explained in the case of the GDP
gbove, except for AGRTOT. The pre-reforms mode] estimations
are presenied in Table 1, post-reforms mede] estimalions in
Table 2, the YAY effects in Table 4, comprehensive models in
Table 5 and finally the dynamic forceasts for the future up 1o

20100 Fakde 6, For all the series. We have not directly estinnated
any madels for the AGRTOT . Instead it was compubed as follows:

AGRGDP PDFL = (AGRGDP, FAGRGDP )
‘Non-AGRGDP = INDGDP + SERGDP
Non-AGRGDP PDFL = (Nun-AGRGDP, / Non-AGRGDP,, )
= wyINDPDFL +w, SERPDFL
where w, = INDGDP,,  ATNDGDP,.  +SERGDF,, b
andw,=1.-w =SERGDP.  /(INDGDP,  +SERGDP. 4
where subseripts "Curr' and "Const® refer to current prices and
1993.94 prices respectively. Since the AGRGUP, ININGIF,
SERGDE, AGRFDFL, TNDPDFL and SERFDFL have been
anyway modelled, those forecast and firted valves could be used
in computing the AGRTOT using the above relations.
AGRTOT = AGRGDP PDIFL / Non-AGRGDY FDFL
The resulis of all the variahles are boelly discassed below. The
estimated inlerventions observed [tom these tables can be
stnninarised us in Table A,
The results with respect o the year-to-year ellects from Table 4
may be categorised as in Tahle B.

Tabke 2: Post-Reforms Period 1991-2002-03 Estimations

5l Mo Wariable

1 GDP CONST TAR[E1} TRi24) MA[) A_bar_sg DWW
coeflicienia B¥2507T.00 17135400 A2EB2. 440 .83 .50 2.2
t-statistics d6.43 287 6.5 -26 .82

2 AGRGDP CONST TAR@ETY TH{SHE) AR A_bar =g D-W
coefficeris 20rHE0 BE10.1 -Hs -6 087 2.0
t-statlstics T0.43 15.20 283 -1.95%

3 INDGDP COMST TRG1} TR{34) R_bar_sqa QW
coallicionts 181951.00 ~4G68T.308 115299.00 0.58 1.17
1-slalisls 24,63 1.62 3.83

4 SERGDP CONST TRIF1} TRISE) A_bar.zq DWW
coeflickants 2E0H BAOD 1BSBE.00 19797. 70 f.od 1.72
t-stalistica 4582 12.24 4.63

5 GCF COMNST TR{ETY B{a1) A bar g D-W
coafficients 13641100 THSED.H0 40258 50 047 1,56
t-atatiatica 18,75 16.83 2.HE

6 AGRGCF COMST PiB1} Plag) TR R_bar sy D
coefiician -B521.43 192572 -1510.38 AE1.26 0.82 2.42
-statistles -3.64 A L] 275 11.26

7 INDGCF CONST P{aE} AR R_bar.sq  DO-W
coafficiant 131EF3.30 AGIS3F a1 0.52 1.43
t-statistica B. CHDy 1.3 5.81

a DISERGLF} CONST DY P{ES)) DiPash) D P H_bar_sa DWW
conthcient 359625 16295.00 1272700 0800 078 1.21
-skatislcs 313 326 3.54 =380

9 Gos CONST TRiE1) Poa) WA A bar sq DWW
cogificienia -453106.00 15144.07 -2T200.17 0,84 0.99 21413
t-statiatica -10.25 15.41 -31.61 20.5d

10 PFCE CONST TRiE1) TR{ES} RHO R_bar_sq
caeflicianta E0BS36 15679 20ATE T “-0,B57 098
f-statiglics 9815 .97 11.23 214

1 AGRPDFL COMST ARM) Flbar_sy  T-W
coatticient 36109 0.9841 0.683 1.82
-31aikstics 2.25 40,68

12 INDPDFL CONST AR} MA} R_bar eq DWW
coalficient 28372 08522 -0.9899 0.9 1.65
1-algatistica 10.41 114.45 383277

13 SERPOFL ) COMNST Pras) AR{Y) MALT) F bar_sq  D-w
coefflclent 3.1408 00200 0.9286 0.2520 0.ag 1.57
1-slatistics 484 -B.29 69139 3a.87

14 AGRTOT Kot estimated direcily. See text {or delails

Motz Gross Domestic Product a1 Congtant Prices{GDPY, Indusirial GDP at Congtan! Pricez(INDGEDP), Agriculiural GDP at Constamt PricesiAG RGDP), Service

Sector GOP at Constant Prices{SERGDP), Inveaimeant at Constant Pricea(GCF), Greaa Domeste Savirgs at Constart PricestGDS)Y, Private Final

_ Congumption Expardiiure gt Conglant Prices{FFCE).

Agricultural GEF at constanl pricas (AGRAGCF), Indusilal GCF al constact prices(INDECF), Services sector GGF at constant prices(SERGCF],
Agtieuliueal priea detalonAGRPDFL). Indusinal price defiator(IMDPOFL), Services sectar price dellaterSEAPDFL), Apricuburel Terms of Trade

(AGRTOT

TR{YEAR): A Trend Intarventivn starting from YEAR, L(YEAR): leval shilt Indérverilion stading lrom ¥YEAR.
PYEAR): Pulae [ntecvanivon al YEAR. DY k): Y variabla ditfarenced k timas b oblain slationanly.

*Insignilicant ¢oalliciant at & par cant [&val of significancea.

MA & AR Moulng Average & Autg Regressiva terma. *** Comected for eutacorrelation.
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Comparing the annual growieh rates (CAGR andfor SLT) of
forecast series, fitted series and aciual dala in Table 4 for
each variable, private final consumption cxpendiwre (PFCE),
investment {GCF) and all the GDF vaniables excepr that of
setvices have in general been found o be substantially higher
during the pust-reforms period than what they would have been
in the ahsence of the reforms. Besides, apart [tom the GDP,
AGRGDT, INDGOP, Investment, PFCE and even GDS have
experienced +ve ¥2Y s, Services GDP and agricultural GCF had
negative vear-to-vear impacts in the early 19905 bur later they
also gained due fo the reforms,

The following discussion with respect 1o the overall growth
pattern is based on the estimated semi-log annual growth rates
{SLTyhetween the years 1991 ancl 2002-03, Due to reforms. wial
GDF growth rate has increased by around 2,67 percentage poinls
{from 3.12 per cent to 3.74 per centh, agricultural GDP growth rate
has risen by 1.25 per cent {fronn 1.42 per cent 1o 2.08 per cent),
industrial GDP prowth increased by 2.26 per cenl (3.56 per cent
to 5,83 per centd, Retorms led 1o near doubling of the prowih rate
of agricultul GOP (from 1,42 percent to 2,68 percent). Services
GDP regislered a §.5% per cent 0sc in s growth rate (from 6.02

per cénl o 161 per cent), Total investment registered a huge .

Jurog in ils growih by 3,76 per cent indicating the significant effect
reforms had on investment (from 2.96 per cent to 6,72 per cont).
This however s ool Lhe case for the scoworal GCFs (Table Ch.

Scotora] lovels of the investment show that agricultural GCR
grawth ratc only increased by (.75 percentage points (from 1.84
per cent to 2.39 per cent), industrial GCF growth rate by 2,809
percentage points (from 1.52 per cent to 441 per cent) and
services GUF groowth rate by 2,26 percentage points (from 2.03
per cent 1o 4,30 per cent). Bur, it must be noted that the toral
investment (GCF) is ot merely the sum of the AGRGUFE, TNDGCE
and the SERGCE, hur also contains adjustments made for the
errcs and omissions. The industrial GCF, anyway, contriboted
mainly tothe high rise in otal investment followed by the services
imvesoment, [nduscrial GCF as well as the industrial GDP show
high Y2%'s in most years (Table 4), Actual data shows that the
INTHGOF went up abnormally io the yvears 1996 o 2001 and later
fell in the year 2002 to the same level as in the year 19935,
[INIXGCF dara: 1994: S0735, 1995:117734, 1996:1 72568,
1907 1435520, 1998148660, 1999139182, 2000142754,
20001: 124298, 2002:117508 — all in crores). FDL also seems to
have u role in pushing up the (ol investinent levels in londia
during lhe post-retorms penod,

Table 4 reveals that the agriculture, hooagh i bad a poor rise
in s GUF, experienced a relatively higher increase m s GDP
during the reforms period. Avcording Lo the forecast series (based
un pre-relonms duta) the AGRGCF und the AGRGDP could have
grown only al the rate of Ldd per cenl and 142 per cem
respeotively. However, according o the fibed senies (based on
refurms period data) these rates have been 2.59 per cent and 2.68
per cont respectively. The effect of the reforms in the agriculrural
sector investment is mindmal, Agrcultural GOF shows relatively
amall ¥2Y effects with occasional negatives also (particularly
i the early 1990s), indicating that reforms had very litle impact
ot the agricultural GCEF — ar least until 1994, Thus the reforms
have made only marginal impact an the investment in the ag-
ricultural sector, The ¥ 2 effects for AGRGCF are much smaller
than for the AGRGDP,

The ¥2Y effects of the services GUF are substantially positive
foreas” et e safoemig neriogd ndicating tharthe reforims

had significant effect on the sector. However, the same is not
the picture in the case of the services GOP, An important question
that arises here is that. despite high Y2Y effects in the services
GCF, why the relatively much smaller Y2Y effcels in the cor-
responding SERGDE? This is quite contrary to the performance
of the agricublural scoror (where the story is reversed! The impact
of the refomis an the service sector GLIP seems 10 be relatively
unimpressive comparcd to agricu| e and industry, given the rise
in the respective GCFs. The SLT of the SERGDP is quite bigh
for its foreeast (6.02 per cent) as well as for the fitted series (7.61
per centh. This means reforms or no reforms, the service sector
GDP could bave continued to grow at high rates anyway,
While the total investonent has been experiencing increasing
impaet levels over Lime, the trend is the same with the gross

Table 3: Estimated ¥2¥'s and Forecast for Tatal GDP

Year GDP  Forecas! Fitied Y2y Year COMPFORSE10

1851 1404566

1955 167867

18961 206103

1065 Z36306

Wy 2Rt

1972 209269

1973 288316

18974 311884

1975 316514

18976 343824

1877 348223

1978 374235

1979 394&28

1980 374291

1981 4401128

1982 428073

1983 438079

1934 471742

1985 402077

1986 513900

1987 536257

1988  56BTTE

1988  &15088

1920  EE&33T

1951 GO2B71 G460 ESdd1T 467 189M 62871

1952 TO18EZ BTSN FOEIOT 4.24 1892 TOTAEI

1983 737792 704803 1291 362 1004 TaTran

1934  TE1345 730095 TFE2a4 533 1934 TB1345

1995  B3&031 755367 BIB4ST  11.00 1996 B30

1926  @O95E3 7BDGBD 90a7es 1577 1996 BAS125

1987  G70083 405572 957281 20.0n 1097 qa5Lg22

1988 1016309 831264 1020105 22.72 1998 gpg38

1950 1002472 ASESS?  I0BE363 26483 190 104 BE92

2000 1148371 851842 1148345 2998 2000 1108273

2001 1i9BGRAS 907141 1200284 3231 2001 1173761

2002 1265420 932434 1263670 3552 2002 1243813

003 1320313 95F728 1320444 374 2008 1318128

CAGR

{0103y =52 211 5.5 2004 1347504

LT 5.79 312 573 2005 1482340
2006 1872717
2007 1669085
2008 1771873
2000 1281475
201Q 1998358

CAGR

(9503 585 582

CAGR

{02109 £.14

Noles: Forecest: Dynamic forecast borpostreionns pariod from pre-redonms model.
COMPFORSE1D: Dynamic foracast lor e pariod 1998-2010 from
comprahansiva madal.

Fltbed: Prendicted walles irom posl-ralorms moedal. SLT: Estimealsd sem.d-
leg Wrend growih rate,

CAGR(91-03)/85-03)/(03-10): Annual compound growth rale during
the post reforms parod 1951-20031 B95-2008,/2003- 10

¥ay =[[Fittad value— farecast)f foracast] « 100; Deta: Re crore at 1 953-
94 prices.
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domestic savings. The rise in the GDS growth rate due to reforms
is 3.20 percentage poinls (froem 2.08 per cent ro 5.88 per cent).
This nise implies that the average savings ratio (GDS/GDP) rose
marginally during the reforms period (1.032/1.0267 = 1004,
unplying a fess than 1 per cent tise in the savings rato). Simud-
tancously nising is the private nal consumplion cxpenditure
(PFCE), which also has cxperienced higher growth during the
post-relomms penied as indicated by the higher SLT s a3 well as
the nising ¥ 2Y effects over tme. The growth e of PFCE has
increased by 2.29 percentage points {from 2.71 per cent to 5,00
per cent] during the reformes period. Obyiously. inpercapita terms
also this indicates a substantial rise. Howesver this rise does not
seem o be at the expense of savings and investment.

Ome may ask: wherz does the rise in the PFCE come from? 1s
iconly from ueban areas? Isthere any evidence that the purchasing
powet of the relatively poorer sections of the population, pari-
cularly in moral areas, has been poing up after the reformas? Ts the
“feel good” teeling only for a few? Such questions may however
be answerable only when disagperegated data are examined.

The story in lhe case of the price deflators (PDFL) seems to
be same for all the three sectors. All of them (agdculiuee, industry
and services) have rising Y2Y cffects dunng the reforms penod,
Reforms have also led to a faster rise, compare their ST s
between the forecasts and the fitted values in Table 4. The rise
in the price deflator is the highest for the agricalture at 2,15 per
cent {from 5.25 percent to 7.4 per cent), followed by the services”
1.98 per cent (from 4.86 per cent to 6.84 per cent) and then the
industry’s 1.37 per cent {from 5.23 per cent to 6.60 per cent),
This has led 10 higher agricullural terms ol tade (AGRTOT) -
which is the ratio of the agricolture GOP price deflator o the

Table A: Estimaied Intervention Years

Pre-reforma lnbervantans

Daia: 1961- 1980

Poi-ratarmes Intarvarions
Dale: 1981-2002/03

Variakrias. Pulsa  Level  Tramd
Pl L (TR
(roag pameslly product (GOF) 1478 1951, 81
‘ndueirial GOF (INDGDP) 1660 1578 1951, B2
Agriciliva] GDP (AGREDP) 1080 1962, 84
Sarvice Secier GOF [SERGDP) 148
Investmentigross capdal
Tarmalion (GCF) 1951, 79
Graes domestic sevings (G0S] £a51_ 73
FPrivate 1inal conaumglian
Expendiuwres [PFZE) 1951, 12
Apriculluml GOF (AGRGCE) 15977, T8, 1878 B7 1951
1380, 96
Induziriel GCF [INDGEF) 1083, 8d 1832 hE
1985, BB
Servleces secior [SERGEF) 1954, 73
Trace balenca (TH) 1967, 77 1%, BE 1951
1540, BS
1946, 48
Agricutural price detlacy 1876, 77
[AGRPOFL] 1980, 48
Indusirial prica oefatar
JIMOPOFLE 1975 1580
Sefvicas BaCLor grice 1975 1977, B
deflatar |SEAPDFL) 1975 1582, 83

Pulss
]

1991
hkit=]
1991 98
1996
109596
1895

10k
2007

1946

Laval

iLI

Trend
[TA

1681, B4
1091, 34
1501, 58
1598 5

199
1491

1991,95
1991

Tahle B: Yaar1o-Yaar EHects In ndividual Variables

‘Year 10 Year Eifects in tha
FPosi-raform Vaeluse (YEY)

Variahlas

All parieds +vo and genarally
iiging owar tima

Mewvad Irom —ve 10 +we
All pariods +ve But llucbuating

GDP, AGAGDP, INDGDP, GRS,
PFCE, AGAPDFL, SEAPDFL

Mostly +vé and geneérally fging ower time GCF, INDP
SERGDP, AGRGCF
INGGOF, SEAGCF, AGATOT

OFL

Table 4: Per Cent Year to Year Effects (Y2Y) Due to Reforms

5l CAGR/SLT
No “Warable 1991 1992 1893 1084 1006 1086 1987 1988 1889 2000 9001 2002 3003 Forecast Filled Data
1 GDF 467 424 362 B3z 1100 1577 2001 237z P6E3 2999 3231 3652 I7B4 311 BS) 557
212 ET) 579
7 AGAGDP 442 682 1263 1374 1568 1688 2183 1840 2337 2001 2165 DP40R 2202 143 376 20E
142 268 2&7
3 INDGDP 872 695 520 946 1336 1606 2038 5337 D655  2A06 3147  33B4 3607 263 GER S48
356 583 580
4 SEAGDP -386 -474 58 890 786 -420 098 478 409 BT TF4 974 1342 €85 T.ID TS5
602 TH1 THI
5 GCF 1258 -1.68 620 1325 1962 3545 30H1 3579 4044 4478 4EB7 B2 T2 NA 283 5Bl 559
296 B7Z  AED
6 AGAGCF 602 48 332 180 D3 112 3E 38 320 6543 7A5 883 WA 1B E11 233
. 1.84 259 2.59
7 INDGCE 887 531 1339 1258 S04 Pead 476 5171 52O1 4230 4334 2640 NA 165 303 adl
1.52 4.4 4.36
B SERGCF 78§ 1305 854 1172 4359 3378 2185 2350 1237 35S 4335 J608 NA  1HE 474 438
203 430 480
5 GDS 909 446 B50 1148 1043 32EF 3F15E 3212 23R4 4460 4154 5102 MA 2B 57B 584
268 5AB BOS
10 FFCE MA 259 270 &1 581 064 1340 14E1 1866 174 2137 26ES MA 272 489 401
71 500 4B
11 AGRPDFL BO5 1065 19.25 17.82 2227 3556 2995 440 97817 4000 3956 2615 3637 548 7H 779
505 740 748
12 INDPDFL -3 411 665 1214 1484 1679 1212 1903 1954 1982 1853 1923 1870 543 710 639
533 BE0 BS59
13 SERPOFL 225 1081 1202 1530 1847 2181 2567 2528 3026 J75 3144 3182 331 E02  FE3 7
486 BB BBS
14 AGRTOT 725 251 708 313 425 45  Si§  B11 88 1047 1004  BB4  TES D30 03 0T
Doy OB 073

MNotas: Grops Domestic Prodect at Conslant Prices [GDP), Industrlal GDF a1 Constan Prices (INDGDP), Agricuwtural GRP al Sonstanl Prices [AGRGEDP),
Sarvlce Sector GOP al Constant Prices {SERGDOP), Investmant at Conatant Prices (GCF), Gross Domeetic Savings at Conetam Prices (GDS}, Privete

Final Consumptlon Expenditre at Canslant Prices (PFCE).

Agricultural GCF at constant prices (AGRGCF), Induatial GCF at conetant pricae(INDGCF), Services eector GCF at congtant prices (SERGLF).
Aqgricudtural price gatlator (AGAPDFL), Industrial price deflator (WOPDFL), Servicas sector proe gellator (SERFDFL), Agricuitaral Terms of Trada

(AGRTOT].

CAGR : Annual compuna grawdh rale during e post-refarma parlod 1991-200&0:3, SLT: Estimated seml-log trend growth rate (1831-2002/03).
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non-agocultural GO price deflator, Agriculiaral producers seem
to have benefited through relative prices rather than o terms of
the agricultucal investment, The Y2Y ceffects lor all the post-
relonos years bave lumed out positive though there is no con-
sislent pallem in them. They ranged from 2,510 in the vear 1992
w as high as 10.47 in 2000, The pre-reforms forecasts indicate
that the AGRTOT would have grown at a lower rate over fime
had the reforms not becn implemented { 31T for the forecast series
151,29 per cent and that of the fitwed series is 0.64 per cent while
the acluyl daty showed a nise of 073 per centh.

estimated residuals have been subjecled (o the intervention analysis
{using FREEFORE package). The identified intervention points
if any have been mcorporated into the earlier ARTMA model and
the series re-estimated. The re-estimaced modals have now been
subjecred 1o the model-adequacy wesls. Several criteria for as-
sessing a model’s adeguacy may be lollowed: (a) R-bar squure,
(b} B3-W statislics, {eb Reswboal mule-comelalions {Ljung-Box
{-sratistica), (d) Akaike [nformation Criterion (AICY and
(el Schwarte Information Criterion (S,

Table C
Comprehensive Models using Full Data changﬂ_m:f}ﬂE:?::E;EEEET“_TTT
. . . . . . GOP GCF
Finally, the intervention specifications may now be incorpo- _
rated and using the entive data { 1951-03). a comprehensive model I“';?;uhuml fg; 3;;
foreach of the variahles estimated. Several difficulties anse while |1-iu girial 205 a0
assessing the estimated final models with regard to theic reliability  Services 1.58 b
For forccasting purposc.
First, we starl with identifying a reasonably good ARIMA Tebie D: Estimaled CAGRs ~ 2002-03 to 2010
model for cach series. This is mostly based on residual auto- {ir per cen)
cormrelations and sample ACF {awto-correlation function) and  GDP 510 Agriculiurel GDP 1,74
sample PACF {partia]l ACF). But this still docs not aceount for  |ndustiat GOP 837 Servces GOP g.i3
i : i - : 7 Investment (GCFY 711 Agncullere GCF 3.50
the intcrvention peints if any doring the data period. However, |4 aiial GeF 745 Sarvicas GOF ime
such intervention points, which could not be accounted for in - G domestic savings 7.24  Private fina! consumption expendiiure 616
: r f Aogricultural PDFL 545 Indusirial POFL =0=1u}
fha AI{IMA model niuIst hn? show TR the FﬁrnllnaTad rf:mduals;. Gl s L 517 Agricutural TOT i
Iheretore towards identifving the inlervention points. the
Table 5: Comprehensive Models for the Perlod 1951-2002/03
Stk Variable
1 GOP CONST  GDPFGI-1) GDPFCI-2) MAT) A bar sqr  O-W
coddfolent 27189070 1, TaN R ] -089332 058 1E8
t-alatislcs =234 1382 -5.32 -25.18
2  AGRGDR TRIET; PIBN A1) AR R_car sy DO-W
coafficient 54830550 210490800 04205 04685 oo apa
L-statistics 2.2 =334 .26 avs
3 CHIMNDGDP) TRE1AE DiLan) Dil.az; AR AR F_par_sqr O-W
coefhelent 6 TTEG -B07E.5130 -10864.2900 famy -0.3552 m.re 2
t-atatistica e 547 -1 3.41 -Bag
4 DISEAGDF TR TRIET,  TREAE DTA9E) ARI1) BALT MALZ) Rotar sy DWW
coa'Foiant 1774434 -25E32FR IBROGYZ  14B4r000 20,2588 03410 BEER 082 2.08
t-slatistics a7 -1.84 1.76 d.r? 177 .84 .43
3 GLRGDP CONST TRE1 AR(T) BA[1] F_bar_sar  O-W
ceelfcignt  QUIBSE23 000377 -0.3989e7 0951313 (.52 1.74
t-ztatistica 2572 1052 -2 A 21.30748
§  DIAGRGSA PITTY P(7E) A1) DI Lig5) F.bar sor  O-W
ceedl iant 2942 =811 R 22215 T3I6.375 .84 2.26
tshatiglics 4.0 6.7 -4.0% 4.78 284
7 INDGCF TRiSI¥Z  P[Ez) piga) Plag) I P02 AR(1) Ma(1) R bar sy COW
coefficiant  B&.T2142 1v6E1.02  -20038.42 2477R.28 -27240.98 AT10E .16 03287 0.4347 0.aa 206
E-statlslles an.6a 9682 -1.58 14,30 4,44 -3.83 2.36 £r.23
B SERGCF TRi51 TRITH Piad) Plas) Pia) Liz0) ARITY F_bar sgr  CW
coeffiant 1178367 105553  -9967.588 1705043 1279362 174479 057G n.ag 1.73
t-statistics R T 287 -5.00 7.4a 584 §.55 13.06
9 GRIGOP CONST TRS1 L74 &A1) AR Ma] R_her_sgr Dm0
coefficeert  0.095185  0.002B33  0.035822 1.36E314 -0 BEBEA4 -0.999948 0.4z 1.80
t-statishce 4371 16.7% 541 11.85 -5.B7 -#159.40
10 DIFFCE] CONST Li74) PI20) PIiB3] TRia4) T e Fil}  A_barsgr  T-W
coel'ician = b 137202 -ET06G.02 AE127 D2 3506 203 1883417 936003 -22ERT.64 0.4s 246
1-81ahst o 592 435 -3 09 503 8.07 112 -3.55 -1
11 D{AGRPOFLZ) 7 CIP9.2) . P77 FBD A_bar_sqr  D-W
cpeffiphan) -0.0521 G.0d3T 0.0458 0.0435 0.57 212
1-slabshics -1.22 £ 62 a3 268
12 D{NDOPDFLZ) WAL A ber sqr  D-W
coglhoent  -0.4348 .22 207
t-statiztics -4.02
13 D{SERPOFL2) DiF(7s.2)  DIF88.2) F_bar_sqr  D-W
soelticn 0.0094 0.022% 0.5 203
bstalislos £.7e 6.78
14 AGRTOT Wot estimaled diregty. Sae text or dedgils
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R-barsquare may be used for goodness of fitin the cases whers
dependent variabie is at levels (i e, undifferenced form), However,
in the cases of differcoced data R-bar square caonot be relied on,
The T3-W statistics have been used to check for auto-correlation

Table G: Historical Simulations for 1995-200203 and Forecasts

wherever applicable. For example, D-W should not be wusted
in the prescnee of lagged dependent varable, The Ljung-Box
)-statistics have been used for checking the residual aulo-
vorrelations op o 30 lags. There could be many models that could

Gop AGHGOF INDHGOF SERGDPF GEFGOR] GRE - AGHGCE NEGRE .
‘aar Actual  Forecast  Aolual Forecast  Ackeal Forecast  Aclual Forecas!  Actual Forecast  Actual Forecast Actual Forecast  Actuai Foracasi
1991 692871 692801 223114 22314 1BESOT 188801 2EM158 216G 02874 02824 1956530 1956850 1E47E 1E41E 81283 BI12ER
1952 T01a83 TOI863 219860 219860 1BTSED 187560 294643  2O4E43 02444 02444 171533 171553 14865 14865 91724 a1vee
1993 73779  TEYVEE  Z328BE  E3ESEG 194994 194934 3104011 30411 0.2B4 22541 187472 1874VE 641 1614 9208 D26BE
1984 7A13A5  TEIEM5 21867 1067 205162 208162 3216 34216 0.253D  0.253% 198412 198417 15240 15R4B 50735 DOF3S
15485 3280 BE38031 254090 254000 226051 228051 357830 ARVAL0  0.2910 02910 24333F 243882 1ETES 1EYES 117734 117734
199G 894563 BRGIRZS 251892 256597 2Hr359  R4hD45 395312 302048 03015 03027 271015 2673837 1TEER 17521 17256E 1EEE3E
1067 aTONEE O3EE22  2TEQS1 262481 270218 250776 423774 426640 02767 02666 268435 248370 1BA26 18258 145520 128177
180 10183499 OED3E1  =2EP3E3  2EATO1 281784  2T55098 ASEEPE 463678 O2B44 02043 285058 281303 18294 18994 148666 131638
1909 1082472 1046R92  =2REOD94 272295 202345 2EBOSS S04032  SO2M7F QETO4 02805 2492R03 203700 W40 19731 1age 136501
2000 1148371 1108273 2B6@E3 277233 306445 306238 S55043 543085 O0.894A 02854 228R47 JME2BF 192089 20467 1427R4 141907
2001 119fEAs 1173761 2ESE77  2B2532 306614 524268 SEEVHD  S9AE1T7  C.28A0 02868 245200 IIEE0E 19578 21203 124288 120326
2002 1265429 1243619 302054 2ATETH 33vH0% 342713 GebEGG  B317E Q2811 0 2BBE 3RGTRD JeCOBE 21140 21340 1ITSDE 116230
2003 1320313 1318123 202910 202929 357743 361662 GYOZe0  EE2E Ha 02818 MA  MWSRE MNA 22676 MA 159334
004 MA 1397594 HNA& 298153 MA  3E1335 mNA  FABA2T KA 02042 MHA 411182 MA 2312 MA 18540
<005 foh 1482340 WA 303413 HA 401322 Wa TH4848 Ma 02066 fod 428600 MA - 24145 Na 171583
2005 MA 1572717 NA 303677 MA 423093 WA 356865 Ma  C2888 MA  4TO1ET MA 24885 MNa  1TTTS
onar S 1T e MNA 313980 MA 245133 ma o 324114 WA 23013 A 5020E0 MA  ZEEEE Mo 184288
2008 M, 1771873 MA& 319352 MA 487928 W& o401 Ma  .3037 MAd S3E114 A ZERED Wa 1808
2004 Na 1881475 MNA 324556 MA 491511 N 1074452 WA 03061 MNa  BETEET MA 27004 MA 197447
2010 M, 1993352 MNA 329873 MA 515904 W& 1156364 MA  2.3085 M E1E39E Md ZTASY Mo 2057
CAGH (95- 5.85 5.B2 1.77 1.79 581 G.05 AL a.42 3.54 5738 a.55 5480 .34 4.00
2002/03)
GAGH
[POORAE-10) §.10 1.74 587 213 71 3,50 715
SERGCF {GOS/GOP) GOS PECE AGRPOFL INGFOFL SERFPDFL AGRTOT
TEilr Acluab  Forgcasl Actual Forecas!  Actuel Forecest  Aclual Foracesl Aciuel Forecast Actual Foracast Actual Forecast Aclual Forecisi
1001 658372 BEE3T2  0.2571  0.2571 ATB13T  1r83T SRRE BRGG41 OMed Q7160 OvdEE QT4ER OT468  O.V4GE 09378 0.057E
10832 56170 BE170 0.2443 G.edd3 171488 1TI4ER 524980 536930 (.6455 D0.B435 O0B285 0.B2BE C.8418 OJ.B41E6 1.010F 1.0107
1553 9419 59419 0edl1? 3.2417 17E3S1 17ESS1 S550BZE 550328 O.BBEZ 04482 09223 08228 0182 C9182 049742 049742
1804 TE149 TH149 Q2478 0.2478 193821 185621 5T4772 574772 1.0000 1.0 1.0000  1.0000 1.0000  1.0000 10000 1.0000
1945 J5HRD 95350 0.2739 0.2733 220535 F29535 &00480 601481 10971 10871 1.09%5  1.0895 1.0890 1.0880 1.00FT  1.0037
1996 84300 92831 2.2774 02721 249945 240812 S3BHIE 6MTHO 1.0033 11943 11953 11888 11849 14vag 10118 10102
1847 B rRE q1924 2582  Q2B5T 247530 248527 EBBOGES 682373 1.0134 1.E9Nd 12825 1.2732 12738 1.2670 1.0246 101548
1993 B3EM g3a02 0,2538 02581 257321 256313 TFOTEES  7OOO4T 14366  1.3BBE  1.3433  1.0675F 13420 133 1.0701 1.0320
19949 Br45 8E71E 0.2355 DA55% 256031 267244 752440  FAME| 18467 14857 14488 1.456% 14817 14481 10662 1.0280
2000 108331 105011 0.2546 02554 29239 2E3062 793709 TEEITO 16097 1 BERR 14872 15482 15211 15341 1.DBET  1.0=E9
2001 110977  1069BE Q2566 D.2580 307620 903494 B18636 810057 16345 1 GAO0 15506 16356 1.B8B4 18211 10391 1.03EE
032 108334 108981 0262 02646 322495 329123 A6GS11 BE13ET 17047 1TTT1 1.5808 17249 16512 171E1 10483 10353
pliw i) hla 111015 A, 02708 MaA 355358 WA D202 1.7820 1.B743 16662 14143 1.T03E 148011 1.0422 10360
prguat W& 113058 Mo, 02753 MaA - 30BN WA BT4512 MA 18714 A 19008 M 18402 N 1.0406
2015 N&a 115120 MNa 0.2E04 kA 15T MA 1DIE328 MA - 20636 MA 7 530 A 15702 WA 10427
2006 Na 1171457 M 0 eEad MA 445642 MA 1101648 MA 21687 M 2O0B23 M 2O6R2 A 1 Q448
2007 NA  11BPREG A 0.2E54 RS ATESST NA 1170474 Mo 22629 N& 21717 MNa 29572 NA  1.0467
2008 M 121367 A T.2671 W4 EOET MA 1242805 Mo 23600 WA 22611 WA 22462 kA 1.0434
2000 MA 125488 il 02689 WA  B43E13 MA 131B642 MA 24571 M4 23504 W& 23352 MA 10501
2010 NA 120617 Nao g2 NA  SE1EZ2 MA 13978983 R Na 24398 N 2.4243 MA 100516
CAGRIA5-
200203) 1.65 1.93 G.44 528 536 5.26 &.10 6.82 5.33 €46 5.73 548 047 0482
CAGR
(20003-10) 1.85 7.24 G116 545 B.ED 517 013

Nota: ¥1 Tha GAGR for INDGGF has been computad betaaen ihe yerrs 1981 12 2001 insieed ol 1985 10 2002,

The CAGRIZOM2M3-100 has bean computad Tor all seres belwaen the lesl evaranle actwal date (2002 or 2003 and the forecasted valua for 2010,

Table E: Comparisan of Actual ang Forecast CAGRs
(i par cenr}

INOFDFL SERFDFL AGATOT

CAGH GOF AZAGOF ND.GDP SEAGDP GGF AGAGCF INDLGCF SERGCF GDS PFCE AGAPDFL

106110 1960 356 E62 5.6 qps &8 048 1121 485 643 3RE 054 1.00
WET10 1670 AEE 15D 535 a7é 4T RO BT 141 633 2R3 @7 473
W98 263 030 342 440 AN B3 64 384 B35 270 808 532
1WE110 980 562 2.35 7.02 EHT 625 065 B.Sa 541 A 430 807 B34
1801 1a 2000 566 488 042 702
18981 to 2002 5.63 2749 f.43 T.33 5.59 2.3 341 4. 28 584 485 423 T
2on3-2016

Forecasts &5.10 1.74 R.27 B13 7.1 3.50 TA5 1.66 724 BAE 5.45 560

2.41 -lE2
4 p5 378
778 -0.26
a.47 -2
4.2z 1,20
748 0,43
217 013

2333



pass these tests, Then, the mode] with the iminimom AIC andfor
SIC could in principle be chosen as the [nal modsl. Tn gereral,
ATC (SICY is sa3d o be a better indicator in the case of sonall
(large) sumples. Thus, the ATC was wuseful lor Whe carlier post-
reforms models (113 observations only). In the case of com-
prechensive models with more than 5 observations the SIC s
miwe appropriate, Still one canoot be sure that the macdels that
were selecred as above wounld be good cnough for forecasting
purposes. Bwas indeed found that many models pussing the ahove
tests turned ont t be poor for forecusiens, So, w choose one final
model from a variery ot them with reasonably close values to
the observed minimum AICASIC, dypamic forecasls using cuch
mude]l have heen computed from 1996 1o 2002-03 (dynamic
simulation over historicail period). The forecasts for these years
have been compared wich the acival data boit by the compound
annual average growth rate (CAG R ) (between 1495 und 2002-03)
and vear-to-year values, The madel which pave the CAGR value
closesr o the CAGR from the aclual data und which also gave
vearwise forecast values close enough o the actusl data has heen
chusen as the linal comprehensive model. The estimared final
models ure presented in Table 5.

Ag mentioned carlier. the comprehensive final model for total
GDP wmed oul 1o be an ARMA(Z 1) model, which passed all
the tests of wlequacy including the residual awto correlatinns,
The sectera] GDPs, ic, AGRGDT, INDGDF and SERGT turned
out basically mixtures of difference and trend {deterministic}
stationary procosscs. the deterministic variables being either
pulse, or level ar trend interventions. The effect of relorms in
terms of interventions in the comprehensive models can be noted
though the effect on any variable may no be shown up in the
vear 1991 qrself. It conlel be some yvears belore the offeel could
significantly he noticed. Forseveral variables, interventions during
the early 19905 came out significant. All such interventions
tumed out o be positive cxcept for INDGIP - which had a
negative level shift in 1992 and showed up as 4 slump in Y2Y
elfecs in 1992 and 1993 (Tabic 4], Data shows that both AGROGTT
amd INDGDP {and several athers alsot actually felb down in the
vear 1992,

The estimation of comprehensive models for total GDS and
GCF wore done in terms of their ratio to the GO (Takle 3). The
torccust values of these ratios over the hiseorical perind {1996-
2002} zre quite close ro the actual figures {Table &),

Harlier, the actua) daca on INDGCFE for the vears 19594 o 2002
were presented and the abnormal rise and [all during the years
1996 1o 20082 were pointed out, Also. the levels of the INDGCT
were of the sume order in e vears 1995 and 2002 |INDGCE
dara: 1995117734, 20002: 117508 — alt in crores], Data actually
showers o negative CAGR berween 19935 and 20027 Though the
comprehensive model’s Forecasts also show a negative CAGE
over the same peried. however, il was not proger 1o conpare
the actual Jataand the forecasts by merely louking al suck unusuul
CAGREs between the 1995 und 2002, For this reason, the CAGR
hetween [991 and 2000 (instead of F995 to 20025 was used for
comparison in the case of INDGCF. However, more important
i7 o check whether the eatimated model could retrace the vear-
to-year path actuallty taken by the data. Table & shows that the
model could reasonably do so. The comprehensive model ac-
counted for the unusual risc and fall by uppropriate pulse variables
inthe vears 1996, 20010 ancd 2002, The same feature also prevailed
in the case of services’ OCF (8EGCF) also. thouph somewhat
dl a lesser extent - SERGCTE rose in 1995 wnd then declined and

rosgagain (SERGCE data; 1994:75149, 1995:95364), | 997:84785,
2000 110977; all inerores). The comprehensive model accounied
Lo this feature by huge pulse varables in 1995 and 1996 and
a level shift variable in 2000,

While in peneral itis quite diffieult to sccount for such downtums
and vplurns inimacro-ceonomic series {where ARCHand GARCEH
rodels wenerafly rensin inupplicab e} ourcomprehensive maodels
incorporating sppropriate inlervention variables seem to he
satisfactory, Theretore, these models have now heen used for
further simulation wp 10 2010, The simulation results are pre-
sented in Table 6. The CAG RS betweri the yeurs 2002-03 (actual
data value] to 2000 (forecast value] have been worked out, which
turm out as in Table 13

Juxtapusing these forecasts along with the CAGEs of the actual
data ol the provious periods, the piclure in Table E emerses,

Basically this is the inner strength of 1he cconomy right now.
If planners want the economy 1o grow al a re higher than 6.1
per cent, say B per cent or so, lhen some more relorms miy have
o ke browght in, The spoculiure scetor shows signs of not heing
abile 10 prow in the next § years cver at the rate at which it did
irg (e |ast 20 years or so. This scetor reguires immediate attention
— both in terms of raising imvestment and productivity. Fyen
incustey is not lkely o yrow anywhere near & per cent despite
high invesinent levels - thus resulting in high capacity under-
utitisalion, Demand management is more important here. Coming
v services, the relorms process has bardly touched this secror
so Lar, IUis disappointling that the services” GCF ts forecast to
grow omly a1 1.86 por cent hetween 2002 and 2010, which is
ulmuost the sume rate (185 per cent) that was recorded between
1995 und 2002 (Table 6). However, the expected relurns o
investments made in this sector are likely to Be quile impressive.
Though the services scotor will Tontinue to grow aeyway, ir
towever may not be able o grow soomuch that it can compensate
for the underpeclormance of the other two sectors.

“I'he forecasts indicate that the suvings ratio is likely to go ap
to 28,34 per cent in 2007 and 10 29,12 per cent in 2010 (Table 6).
The carrespending lorecasts [or the olal invesumcnt ratio arc
303 per cent {2007 and J0.83 per cent {2010). This implics
thacthe toeal savings waould prow at 7.24 per cent. and investment
will grosy al 7,11 per cenl belween 2002 and 2010, Besides, the
difference berween the forgeast savings and invesement ratios of
20,12 percenl and 30,85 per centin 2010 indigates tha importance
of the nel capilal inflow. These figures may be contrasted with
the forceast of &1 per cent growth in the tatal GDPY, B more
groweth than 6. | percentrate is to be achieved, the current pallerns
of savings and investment may not be adeguate, BT

Cmmil; nesnaravanu@holmail com

|We huve bensfited from discussions with Abdul Azcez and M P Vithal
and Sanjuy Math. Errors (sure w reman) ure of cowrse onrs, |
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