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ABSTRACT

In this paper 2 fiscal cnnspécanon program for India has bocn presenend based an a palicy simulation
mxxdel that enables w W examine the mucroeconumic implicativas of JMernative Gscal strategies, green
COMTRIN ASAMPTRNS abaue arher macrn palicy chalres And FEICVANT CXAEENOUS FaCmes. The madel is then
used (o estmote the oulcomes resulting from 2 passible strategy of fiscal consclidaton in the bhase case.
The exerisr shows Thar it is pessible ra have fiscal consolidanion while a8 the sone Lime oventainig high
LUP growth of around 8% ar so. The strategy @ 1o gracually dring down rhe revenas debeir o 260 hy
2084=15. whide dlowing 4 combined Gecd deficit for cenlre plus states of sboul 6% of COP. This provides
the space for suhstaafial gnuernmens capal expendinee, which ranslanes 0 a significant public
iwestment proggrane. This in turn leads (o high ovesall investment directly and indirectly. via the cowdmg
In checr on prvare inwarment, which dnves me high GDP grawrh, The exerdise has also rested rhe
robustness of this strategy under Lwo alternative scenanos of higher and lower sdvanced countsy growth
coonpared m the base <ase,

Fiveal peliny
Inda

1. Introduction

The Thirteenth Finance Comnussion {henceloh Thie Commisseon }
was mandated to rocommend 3 fiscal consolidation pragram for
onplementation by cmbal and slate governments. This sk was
made particularly challenging by the global financial crisis that
kaliowed the collapse of Lehman Brothers on 11th September 2008.
India did m sufer o deep recession ke most developed countries.
However, the rocession in developad countries resulted in a decline
m demand ke Indian exports 16 those coumnuies. This ellect was
componnded by consderable volatility in fnancial markets, tiggensd
by the sapid wiltldiawal ol portfolio investments by foreign
institutional inwvestors (Flls) and 3 sharp squeeze of Figuidity,
resuiling in severe demand deliGency in several seqors of the real
cronomy. The combined offect of the external crisis transmitted
tuough these two main channels resudted 1n 3 significant dip in
India’s grawth from aroux! 9% in the recent pat w anly 6.7% in
FY2008-2009.

A strang fiscal stimaius became necessary in tw second halfl of FY
2008-2009 and agam in FYZ20U9-2010 to help revive growth, The
positive impart of this stimulus became evident espadally during the
st two guasters of FY 2009-2010. At the same ime the stimusus
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entailed 3 further detenoration of the fiscal condition. which was
challenging even before the glolad aisis got underway. Ome of e
key tasks before the Commussion was to propose a program of
revenue and pubBc expenditune for the federad and slate govern
ments that takes the economy back 10 3 sustanable fiscal path along
wath high growth. The NIPFP policy simulativa model {bencelortl:
NIPEP model) was uscd o assist the Commessian in addressing chis
question. This papger 1epors on that exercise.

Altermative appmaches to macraeconomic policy simulation are
discussed in Secuion 2, which also provides the rationale for
choasing o traclitional Tinbergen Golkdberger-Klein type stroctural
mode!l [henceforth Tinbergen type model} as the appropriate
macreconomic paliky simulation leal. The mode] itsell s presented
in Secdon 3. In its present applicanion the moedel enables us o
examine the macroeconomic implications of alternative hscal
SITatcgics, PIVCR coftain assumptions about other macrn paliky
choices and srelevant exogenous factors. such as the stare of the
global ecanomy and warkl il prices. The model is then used to
estimate the outcomes resultng from a possible strategy of fiscal
consplidation in the base case disenssesd in Section 4. The possilie
consequences of this strategy under altered global conditions, bath
pasitive and negative, are also examined by perturbing the
CXOECNOIS assumpnions relating to fture graowth performance of
dvanded countries. Secuon 5 concludes. Appendix A states the data
souzces. Appeixklix B presents the estimasted eguations. Appendix C
describes some ratos and definitions that have bren used far the
empirial estimation of the model.
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2. Approaches to macrocconomic policy simulation

The idea that 3 Keynesian {or any other) macoeconcanc model
withempincally cstimared functions and behavioural parameters, and
some degress of freedom, could be used t derive the reguired values
of a vector of pelicy (instrument) variables that would generate the
desired values of a veclor of Langet variables (outcomes | was first spelt
out In Tinbergen’s theory of econamic policy (Tinbergen, (967 )
Howeever, empirical application of this approach had already started in
the 195405 with the Sructuralist macrosconometric madels of Klein
and Coddberger (1955) that followed the neoclassical synthesis of
Keynesian sconamics in Hick's IS-LM [ramework (Hicks. 1937). Aftera
clear rum of almast twa decades Tinbergen theory and its empirical
application in Klein-Coldberger type swuctural macrocconomic
madels [henceforth Tinbergen models) came under attack in the
19708 fue several reasons. Xeynesian policies had failed to tackle the
phenamenon of ‘stagfiation’, rising unemplayment and rising inflation
at e same tme. This fuelied a srowing hostility towards dingisme, o
gavernment activism, during the Reagen-Thatcher years of market
fundamentalism. While Fricdman and the monetarists (Friedman anl
Schwarle, 1971 Jed the intellectual artack against Xeynesianism. the
amack against Timbergen type policy mudelling was led by the
wneiging paradmm of ‘ranonal expectations”. and in particular the
L0CaS crigmue,

To undezstand the Lucas crtique. (€ is useful to vicw macrocconemic
policy making as o Stackelberg game in which te government 15 the
Sxackleberg keader setring policy while alf private agents, firms and
househokls are followess respondmg 10 Covernment policy. [n a scranal
paper that came to symbolize what Mishkin {1995) has called the
‘rational expeciation revolution’, Robert Lucas (1976) argued that the
hehaviour of prvate firms and housshokls is not policy independent. I
belaviowrs change in response w0 policy changes then stuctural
parameters of the palicy madel, bassd on past behaviour of individual
private entities, will become 1wvalid. As such structura) relsrionships
estimates] on the busis of past Debavicur may 0 onger be valid.
gunlding, on his crtigue Xydand and Prescott (1977) demansiratex in
ancther seminad paper that opumal policies would necessarily be time
inconSstent becanse an aptimal policy based on cusrent behaviow mey
not be opumal post changes in behaviour of privare agents in response
to that palicy.”

These key papers and 3 host of others that together constitute the
rational expectations revolution leve Jundamentally changed the
landscape of macrooconamics and the way policymakers appraach
macieeconomic policies. There is greater focus now on long torm
issues, the importance of time cansistency and the credibility of
announced policies. Nevertheless, policymakers have continued to
primarily draw oo traditional Tinbergen medels s policy tools despite
the emergence of an alternative genne of real business rycle (RRC)
mindels that grew cat of the Lucas ¢ringue {Gali. 2008]. In these
models bisiness cycles are driven by Lucas’s “deep’ variabies such as
techinelogy and conswiner preferences that are policy independent,
Mishkin suggests that policy makers 2ie not comiortable with these
RBC models because they de nat reflect the behaviour of real
sconomies. Hle mentions that the RBC cheorists tond ta mject
disconfirming evidence, attributing it to faulty data rather than any
fault in their theories (Prescott. 1986).

‘There are also ather reasons for the continuing recourse (o
traditionad Tinbergen models despire the Lucas critique, Frst, nat all

" An Jlterastive clzss of wrnciuralnd mndels seplace time senes estlimated
jranrciens wilh s aneters CAlered by soving 3 compatable peneryl eqinshnam
model foc come Base year | Do and Rosy, NS, Tagdor, 20040 Foe o sevent application
I lidkha wee Newolepad (19991 These models are Jlso subject 10 the wyme Lcas
craague. Non Fxuctury models uepally wsed e uncondifiomal fonads, such o 1he
vecite autoeegnssion metheds due 1o Saes | 19807, are notsubject to the Locas aitigse.
het on the ocher hard they see 1o ot wery useful for comparing the atcomes of

Htematrer polny divsanm.

policy choices are chosxces between alternasive policy rules, and some
chaices may mensly represent alternative values ol policy variables
within a given policy rule. and these need noe affect behaviour. For
this class of policy choices, Tinbergen models are no more subject to
the Lucas critique than the models based an the ‘desp’ micne-
foundation variables that he recommended. Second, the information
requirements of micra-foundation based RBC muxlels, such as
Bayesian Dysamic Stochastic General Equilibrium (DSGE] models.
arc so large that they ame nat easily applicable in real woeld
economses. especially developing economues. Thus, while DSGE
madelling is an impartant ekl of comtemporary research on
macrocconomic policy simulation, it is not an availabie option for
comparing between alternative policy choices at present”

‘The information question paints to more fundamental swees abaul
the behavicural foundavons of real business cycle theoey. In this
paradigm palicy chaices are posed 2s options for welfare maxinization
i a context where macro relations aggregare the behaviour of
mdivicuzl agents maximizing thedr respective ulility funclions. How-
ever, the assumed opumizing behaviour of individual agents that
privvides the micro-foundation of RBC theory, & mdeed muoch ol
standard cconomic theory, is 3 matter of beliel rather than scentific
evidence. There is a growing body of disconfinmmueng evadence i the beld
of behavioural cconomics that eoonomic agents do net in Lt manifest
optinnizing beheviour. Behavioural economics 1s founded on the carly
msight of Herbert Simon (1557) that ecanomic modlels woukl be miuch
bener approximatons of reality if they assumed that individual agents
engage in what be termed “satisficing” bebaviour. The central condlusson
of repeated cmpirical verification in behawvioural connamics is that given
the limdts of cognitive capacity. economic agents look for satisfacrony
optians rather than best options. Typically, in malking choices, agents
restrict the informaaon they are prepared 10 process o a fimired
mformation set. and choase the best aplion based on that fimited
mfonmation set. i.e.. bounded rauenality (Xahneman. 2003 ). This applics
nnt paly to decision making under conclitions ol centainly but also
decisson making under conditions of risk (Kahneman and Tuersky,
1979).

The maro-foundations of the normative policy making process
aimphcit in RBC models are also subject to 3 similar critique. Building
an the insights of institutional economics (North, 1990; Williamsoen,
1985) and public choice theory [Buchanan and Tullack, 1962, Dixit
has argued that the assumption of an omnipotent, omaiscent. wellare
maximizing benevalenr dictarer is mapproprate far policy analysis
{Dixat, 1996). In Dixil's view policy making 5 essentially a mult-stage
palitical process constraimned by varieties of asymamelric information,
adverse selecon and moral hazard. In some ¢ases 3 particular policy
game may be modelled with one principal snd many ageats, In other
games. the policy maker is a single agent dealing simultancously with
muhiple principals Dixit has Gied o capture Uns ich vasely ol policy
contexts within the general appraach of transaction cast pofitics.
However. this Drosd approxch s yet Lo be developed thio 2 general
model of the palicy process that can serve as an approprite mxro
foundation for RBC theory.”

These open questions regarding the micre-loundations of RBC
theary, combined with its wery demanding data reqquirements for
empirical apphication, probably account for the contnuing populanty
of Tinhergen type madels. The principle of parsimony wauld sugges

? Early expernimgars with DSCE modelling in india have generied some peomsing
maghis Sev o nslatne the evidesnt oo Tinancial aorcieration” and walarility (At
et 2l 2010). NFFP ako b a0 cageing reseacch peogram on DSCE modeling for Indi.
Towr an trvitial canipand freen this prgpanmne sov the paper By Bt of 2l (2000) wisch
ComPares domestc miica targetmy under tioourg and maaaged exchange rve

mes

' It & quite lkely tha the large vanety of polcy comosts envisaged in Dext’s
Ipproach may mol te ceducdle (o 4 wungle proeral model ol the polcy preoms. e
sane carly aemges 1o model the poincal ecoaomy of MICTOSCOROMI: POy see
Perssoe and Tabellim {1991)
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that Tinbergen madels, with their much Jess demanding information
requirements, arc better wols for macrocconomic policy simulation in
the present state of aur knowdedge. In Inclia, although hulding of
Tinbergen type structural models started from carfy 19605, large
oconomy-wide models emerged only in the late 1580s. Several such
madels wers built to address different policy questions.” Over time
these modeds became increasingly complex, highly disaggregated and
intractable. Recent rescarch in this genre has tended to build
relatively sumple core models with xdditional satellite models tn
deal with specific policy questions 3s required.”

3. The maded
3.1, Key foarures

The NIPFP model presented here belangs to this Tinbergen
tradition. It has been developed s 4 Leal thal policymakers can use
Lo assess the Tikely consequenaes of alternative policy cholces. Policy
decisons are primarily based on intuilion, the palitical decision
makers’ judgement aboul the likely conscquences of her action
However. it helps the cautious policymaker 3 great deal il she can cross
cleck ler judgement with madel simulated test mins of her palicy,
provided of course that the mode! tsell is & reasonable approximation
of reality.

To effectively serve as a user fiendly policy tool for this puapase
the model has w have three key characteristics. First, it has to be
applicabie, it should be possible 1o run the model based on data thatis
actually avatlable and it should not have data reguirements that are
impossibis 1o meet. Sevand, the madel has to be flexibie, amenable to
Adjustments In Jts structure to address the specilic policy questions
palicy makers may ask from time to time, and provide answiers im the
form that is required. Finally, U model has to be transparent, smple
ennugh for the nan-specizlist palicymaker to ar least broadly
understand the structure and mechanics of the model, or the chain
of cause «ffect relationships that lead from her policy choice t0 a
particular ouscome under given conditions as specified in the model.

Tl NIPFP motel] has een developed 1o meet these characteristics,
It is 3 simultancous equatons system model developed tor policy
sinufetion. Hence, the main resulls presente] below are nat
unconditions] forecasts but conditional indicators of what would be
the autcome for, say, grawth or inflation if a particular s¢1 of policies
woere adoptad and under an assumcd. but hopefully reahistx, set of
exopentus conditions. In other words Uske exercise is Lthe nature of ',
then' statements which estimate the Hkely outcomes if certain policy
and exrernal conditions preval. i 5 also a fairdy simple model.
consisting of anly 22 equations. There are 13 behaviaural relation-
ships and 9 ideatites. The model has been kept deliberately simple 1o
make the cause ¢fect relatianships transparent amd net a hlack box as
often happens wm very large models. This enables us 10 easily see how
partcular policy ar exogenous variahbles are affecting the outcome
varadles. The model 15 also quite fiexible and casily adaprable o
answer different Lypes of policy questions. Thus, the mstrement and
target varahles can be interchanged o fit the question being asked,
Sub-components of the model can easily be expanded if the policy
question requires stch detail on ane or another aspect of the model. It
i$ therelore i the very nature of this modei that it will always be
“work in progress’. There is no “final’ versian of this madel and it will
be adapted from Lme 10 ume 10 address the specific policy question
heing asieedd. In the present application the madel has been applied 10
track the macrocconomic outcomes of 3 fiscal consolidanon path,

* v Xmhrameothy (2008) e an excellent sivey of Infas macaodoanmetni
smodels

* 1or 2 vent el macmemnamelne madel applind fo high fquescy dda ue
Shiauumunthy and Kumawal | 20005

Finally, it should be mentionsd that the model is theoretically
eclectic rather than purist. picking up clements from diflerent
thoorenical approaches as required by the empirical realities af the
Indian economy. To illustrate, the inflation function In Eq. (2) has
clements of demand-supply based prxce lommetion, where markets
are cleared through price adjustment, as well as cost ples mark-up
pricing where markets are cleared chrough quantity adjustments, and

© also an administered price component because we bebieve that all

throe price formation rules apply in different segments of the Indian
econay (Mundie andd Mukhopadhyay, 19413). That being said, it
should be mentioned thar the model is essentially Keynesian in nature
since outpul levels ae denwend determined rather than supply
constrainex {Bhaduri, 1990, Given the persistence of high levels of
involuntary unemployment, either open or disguissd, we belicwe that
this is the appropriate specification for India, Capaoty constraints
cnter the picture only i the lorm of ulilization levels infuencing the
kevel of private investment demand in Eq. (3),

3.2, Macroeconomic Block®

The agaregate {nominal) demand in the economy i pecad r (Y, )
s given hy
VEGHR+E+G + B 1
where €, is aggregate private consumption expenditure, IF is
aggrepate provale investment demand, ¥ is aggregate government
investment, G, is aggregare gaveTnment consumprion expendioure, &)
15 the aggregare balance of wade in poods and services, and L, is net
infllow of invisibles [remittances etc.). Therelore, 8 § [, is the net
current account balance. P

It is assummex] that there is a ‘fix price’ segment of the cconomy
where prices are determinod as 3 mark-up over €ost and anotler
segment where prices are xiministere] by the governmens, In both
these segments the marker is cleared through quantzy adjustments.
There is a third sepnent of Lhe economy, eg., food grain sscior above
the threshold prce, where the mareet is deared through price
AdjusStMEeNts 1N response 1o excess demand O supply. Excess densend
in turn is dependent on ramill, which is a major determinant of
annual variations in food grain supply. Hence the rate of change in
the aggregate price level [imflation) is assumesd o depend on
liquadity. measured by the rare of change of moncy supply. cost
push factors such as e rate of clange in sdmmstered prices and
production casts, and rainfall. Thus, infianan in peried t{7,) is given
by

B, = ¢{M.,.5§’.A,.V,] (2)

where M, is the growth rate of namow maney, pf is the rate of
change in the jevel of administered prices, A, is the rate of change in
factor costs {wage, rent and interest vosts), and V, is the index of
rainfall in period £ In the estimared cquation system all the mflanan
determinants are significant with expected signs (Appendix B).
There is an avcelerator Lype private imvestment function, where
privare mvestment 5 assumed to depend on the cost of capital as well
as the crowding in #fTect of public investment, and the expactesd rate

of capacity utilization. Hence, the rate of private investment (] is
v ey
given by:

g R
£ =e(n F) 3

* In the follomng system of equalions the notatos comvenuon dopied is 10 demole
all exopenies variabics will 4 har [¥] o golicy variabies witl a hat (2] sl giowth
rotee wrh 3 doe vl



2660 S tMusdle ot o | Ponmomie Modefing 28 (20§1] 2657 2665

where 17 15 the average ost of buerowing from the domestic oradic
markat (ie. average nominal inferost rate of scheduled commerdial
banks and some of the major erm fending institutions Nke ICICI, DRI
€1¢.). IF 5 goverament invesunent in period t, 27 is the expacoed real
oulput in yeart and 7 is the real full capaciny ouspus in period L The latter
(77) 35 hasnd on the capital stock existing at the beginning of the yeart.

Z§=:'KR', 1 (4)

where kis the capital-output ratia and K, isthe real capital stock atthe
heginning af peried ¢

K:I‘K::"ri""n‘i (5}

Followmg an adaplive expectations approach [Fnders, 2008},
expected real output in period t (27 is given by:

Lz +4AZ (&)

where 7. , isartual GOP of the previous period and A& Z; is the predicted
first difference of GDP i pertod L This is derived From Tg. (7).

aZ = f{az, ;.87 ,) i

where AZ,  is the first difference of real output in Ure previows period
and A7Z. _ , s the secord veder dilference of neal oepist in the previous
perinl A7, ,=0& A%Z, <0, The rhas. determinants ase all signilicant
vath cxpected Signs in the estimated eguations (Appencix B).

2.3 Governmenr Black
Nominal agpregace government cusvent expenditure (G s given by
G ,rL'C, 5 W) 18]

where We is Use revenue expendiluse of government in peried ©. 3
pudicy variable.
The Jevel of government revenue (1ax and nan-tax) in period ris
given by (T.):
‘!riﬁ"“é&\’r: 9
| € )

where revenoe buayancy {4 is 2 policy determined wariable. It is
assumad that fovernment <an set this through adjustments in lax
rates and the admanstrative tax effort.

All gavernment capital expenditure docs not flow into investmient
and ali puble invesunent dees noe come from the government budger
alome, since 3t is supplemeneed by mvestment of internal surpluses of
. public sector undertakings. However, the two are clasely coerelared,
Henee, puhilic investment is assumed to be a function of government
capital expenditure:

£ = n(5%) (10}

where 57 is 1 capital expenditure of government in penod . a policy
vanable. The r.hs vanabies in bebavioural Egs. (8] and (10) are all
significant with expected signs in the estimated system of cquations
(Appendix B)

The hscal delicit in period L {T) is given by

F, =W, + 55T, —-N$ = B + a0% 1)
where (¥ is the aggregate market borrowing of the government in

period LV 5 non-debl capital receipts of the government [disin-
vestment etc.) and A0¥ is the change in fiscal rescrves.

34, Exrernal Block

The trade balance 1n terms of domestic currency in perind ¢ (B is
mven by

3{ =X, —M, (12}

where X 15 the value of exports finchuding services) and M, is cthe
value of imports {including scrvices) i period L

Export demand was initially assumed o depend on the comper-
itiveness of Indian products, measured by average taritls as & proxy,
the exchange rate, and the income ol advanced countries, which
account foe the bulk of Incdian exparts. Howewver, in the empirical
estimation the rxchange rare rurned out to be insagnificant. Hence, we
have

X = I{UI‘ ?:‘J 13

where 0, is the policy determined average tariff rate and V: isthe GIN*
of advanced countries, an exogenous vanable.

The value of imports 15 assumed tw depend an the exchange rase,
the price of imported oil and oil related products. and domestic
incame, Hence,

M, = fle., BLY,) (14)

where ¢, is the nominal exchange rate (Rs/USS), ¥ is the impart price
of ol and petrodenm products of indian basker in terms of domestic
currency, an exogenous variable, and Y, Is nominal COP in perio L.
The rhus. vanables are smnilicant with experted signs infhe estimated
eqquations (Appendix B),

The nominal exchange rate i assumed 1o be 2 fmction of the net
inflove of Soreign capital.

Thus:

e = fiJ (1%

where j, is net forcign capital inflow. It has also been verified that
other variables such as the trade balance and interest rate do not have
asignificant effecr on the exchange rate at present The determinant is
significant with expected sqgn in Lhe estimated equation.

Nel capital inflow J, is assumed to be 2 functon of the level of
incame in the United States (Y; ), the major erigin of foreign capital
flows 0 India, and China (¥;), the main competing destinarion for
these flows, and Indian GDP (¥.) 35 a proxy for domestic demand.

Je=f(%. nyzl (16}
it has been verified thal capital mflaw 1 nar causally dependent on
eilher the domestic external interest rate differential or the exchange
rate.
The pet inflove of invisibles (L) 15 assumed o be 3 function of
aggregate satput of advanced (OECD) countries {¥7) and the Middie
East (Y, . these bemy Lhe bwo major sources of remittances.

b= f(77 4+ V) )
The r.hs arguments in Eqs, (16) and {17} are all ssgnilicant and
have the expected signs.
The balance of payments identity in pesod ¢ [8)) 15 gtven by
BER + L t) + 08,20 (18)

where AR, 1s the change in foreign exchange reserves.
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3.5. Monetary Block

Narrow moncy (M) has boen chosen as the estimate of money
supply instead of beoad money because the money muknplier was found
1o he mare stable for the former, Given the valie of the money multiplier,
the change in naow money supply in penod © (M, ) 1s gven by

M Y{Hz} (19)

where #; 1s the change in high-powered money supply in period ¢
The growth of high powered money (f;) is In turn dssumed o be &
function of toeal government barrowing (F) and change in foreign
exchange reserves (AR,), Le.

T <A aF) (20}
¢-1

where H, , is the volume of high-powsred money in the previous
penod. Total government barrowing is given by

¥s=0% + D%, (21}

where D%, is gwvernment borrowing from RBI and D%, 15 sovernment
borrowing from the market,

Finally, the average nominal rate of nterest s assuaned 1o be 2 luncton
of the rare of inflatan. the palicy rate and the volume of governmenl
Barowirg frem Uie market, the potential crowding out elemens.” Hence,

AR ) N 5 22)

where 1, is the repo rate (bank rate before 2004-05) of RB1 in perind 1.
The rhs variables are sSgnificant with expected signs in esumated
£qs. (19), (20}, and [22).

3.6 Varahies of interest

The key palicy variables in solving this model indude revenue and
capital expenditure. tax buoyancy. the rate of change m administered
pricess, the palicy interest rates, goverunent bosrowing from the market
and { formerly) from REL The important cxagrnous variables inchide the
grovesth of autpuat in OFCD countries as & group a5 well a8 in the USA,
China, and the Maddle East; workd oil prices: and the rainfall index. A
seenaris i designed by setling U value of both the policy vanables a5
well as the exogenous vanabies, The autcnme variables of interest in
each scenario inciude Use growth rate, the inflanon rare and the puhlic
debt-GDI ratio aswell as some ather key macraeconomic ratios, Le, the
imvestiment rate; the wade defiat and current account deficit relative to
GOP: the tax-GDP ratin, the revenue deficit-GDP ratio and te fscal
deficit-CDP rau0: and Anally the exchange rate and mterest rate,

3.7. Empirical Validarion

The model has boon estimatexd using annual data for the period
1991 92 10 2008 09, taking care of tme sencs propertics, The sandand
diagnosnc tests have alse boen appiicd. The model Tas been solved o
the sample period 2000 01 w 2008-09 and validared for this perod.
The root mean square percentage errors for all the key variables are
showm in Table 1. The Lests shaw that the model 1s robust and performs
well aganst actual outcomes for the sample period. Fig. [ shows the
plots of estimated sutcome vanables againse their acmual values in the
sample pericd. 1t is noted that the estimated model caprurcs many
thousls not 2ll of the fturning paints in actial suloames.

© See. however, Palley (2002) and others of the ‘endogenous money’ schosl who
wienlais that money supply typscally sdpests o sabinfy moeuy doeand al the goug
race of Jmeeres! Le. no crowding cel,

Tabie 1

Hidor ical valdatan of the model
Descnpoon RMSPE  Descnipewco RMSPL
Pnvote Consumpnon 139 Net Capnal Intlow 625
¥ i C ol 158 tvralibe (Remillamcoes) ARY
Cove. Cumrent Expenditere 052 Rupee/US dollar exchange race 216
Pravale lnvwesiment 293 Primw bendmg rate T
Padalic Jorsestiness 367 Naurow Nooey Supply (M1] 249
Covt. Gopitl penditure 570 GOP Deflator 20
Tolal Gorl. Sevena: 1.54 Seflaticn (W) BAN
Fscal Deticie 135 Nominal cutput [f3cuor cost) LIS
Tolal Gereny nnment Delu s Numina culpol [mwrket prae) 135
Exports Including Senvices 115 Real oucput (lacee coet) 28
Impocis lm!mlilg Sevkes LhS sl omipul (e bt price) un!

Mo HMN'E = Kool Mran Speane Wesoostape broe (mudiel groeaiod),

4. A Proposed Fiscal Consolidation Program

The model developed above has been applied 10 assess the
macToeconomic consexquences of a fiscal consolidation program tha
climinates the combined revenue defiar of the faderal and smare
governments by the year 2014 15, This is the base case and the basx
straregy. Two more scenarios are then examined to test the
robustness of outcomes in the base case. An opUMISTIC case where
the rates of grawth of the advanaed commtries are assumesd to he 503
higher than those forecast by the IME. and a pessimistic <ase o
‘double-dip’ recession where the rates of growth of USA and othe:
advanced counteies are assumed to fall to (1% and U% in 2010-11
and 2011-12 respectively, amd then gradually recover 1o e IMI
forecast rate of 2G% by the terminal year 201815, All athe:
specihications are the same in these two cases as in the base case.

7
4.1. The Buse Case

The owcomes resultng from a basic fiscal strategy of gradually
climinating the revenue deficit by 2014 15 have been first estamnated
for the base case. which is defined by the following assumptians:

1. In the rcal sector the output-capital ratio is assumed to nemair
constant atits current bevel of 0375 and £actor Costs arc assumed o
1s¢ at the rate of 4% per year, Administene] prices ane assurmed
rise aL the rate of 5% per year through the reference penod.

2. Inthe monctary fickl, the palicy{repa) mte has been hekd corstant a1 63

3. In the extemal sector the base case assumes that the advancee

coumntries, Inclia’s major trading partners and Znpeclant sources o

remattances, will grow at the rakes forocass by the IMF. 11SA, China anc

the Middie Fast, respactivedy the main sowce of foreign capial, i

mam competing destination af foreign capital, ancd ane of the mais

saurces ol remiltances, e also assuned W arow arthe rate forocast by

+he IME. The impart weighted averags s are assummed L remain g

the same level as o present, Le.. T The weighted average price of the

indian hasket of petroleum, ail and lubricant products have e

assuined 10 reman at the same leved for the referenae perod as the

average poce recorded for the period 200607 ©o 2005-00.

4 The largest set of assumphions relate to the fiscal black. On te
revenwe side, after smoothening the recent SpUrt In corporame ane
income tax buoyancy. it is assusmes] that here will e o major policy
ar performance changes affecting revenue collection. implying tha
revenue buoyancy remains unchanged ab its mediun: tesm level o
1.225.% On the expenditure side. nominal public invesiment i
assumerd ta increase at 10X per yeas. [ s also assemed that there wal
Le o ott-budget items for the reference period ancd that there will T
na change in fiscal reserves durme this penied.

* This sssumpoen wall deacly fuve (o b nevived following the adogtinn of & v
direst Lanis cocke and the istrodiction of Coods and Services Tax {CST]. The impoact @
these majec cxpected reformes of the Lax slem e e buiandy Cosld By
apreficant et cannod b eslanagal o present.
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. 1. nstorcd Vabdacion of the Alodel (2000-01 to 2006-100)

Ihe impart on key macroeconnmic oulcomes of o gradual
feduction in the combined revenue deficit of the centre plus stares
to zern by 200415 in this base case is shown i Talde 2

In this scenano. the curreat sccoune @gelbci rises 10 about 3,25 of
CDP hy 2014-15 and inflation remains moderate ai just over 4%,
SXCPPT E0r o spike £o 7.6% in the inigial year. This is essensially the hase
clfec” of 2 very low inflanion ale in 2009-10. The revenus GV ratio
s estmated at around 21.8% The combined fiscal deficit of the centre
and states as 3 ratin of GDP dedines to about 65 by 2014 15 35 the

revenue defict shrinks to z2ero (by assumption). implying povern

ment capiral expenditure of arund 8% of GOP i the torminal year,
The corresponding public debt - GDP ragia is estimatod at aboat 67.5%,
which is quite reasomable compared 1o international kenchmarks.”
Exed on these estimares. the 13th Finance Commission Se1a Larget of

¥ Thete s no thaoretically mbust nube absoest the kewel af sutisalir public deba For
4 compelling analysis nf the Gnilahons of e Dermar rube and niber Jueeets o derrve
3 peneal e for Suslaisabie debe sor Kaxshy (2005
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Table 2
Bave cave tmcoomes AN =11 1o 2114=15 (2]
You cop whl linveen Curront AX liscal DeBat-GOP  Revenue Dehcit COP RewenueGDP  Pubdic Dele-Gixe
Growih mianea Rate Desmar COP Rado Rag Ralay Hat x> e
Mo-13 LN %6 37 r 103 S 211 750
=12 20 43 514 2.r su 4 213 50
MML-13 S2 42 340 214 TR 0 215 736
NMii-14 LA 40 wa 13 &l L5 205 ms
2014 15 34 a0 3 i4 Sy an 218 GRE

reducing the publx debt w CDP ratio Lo 68 by 2014 15, This was
subsequently incorparated in the fiscal consolidation programme
introduced by the Central Government in the 2010 11 budget

The most interesting implication of these results 1s that a stratezy
of compressing the revenue deficit down 10 zero creates the space for
sovernment capilal expenditure of around 63 of GOP. leading to a
high public investment race. The crowding-in effect translates this to
high private investment and an impressive total Investment rate of
avrer 365 of GOP by 2012-15. It 15 this high investment rate that
largely acoounts for the estimaetedd high growth rate of over 85%
thrangh mast of the reference period. An important concern is that
e cusrent accoant bakance is likely (o worsen in futune since India
may continue to Zrow at 3 faster race than 1ts major trading parmers.

+.2. Altermanmve scenarios

The rabustness of these outcomas are tested under two lternative
scenarios wath oplinustic aixl pessimiic asumptions regarding the
external growth environment (Tables 3 and 4). These alternative
ASSUMPLIONS are iMmportant because growth of the xdvanced countries
drives the growth of Indian exports. with knock-on effects on overall
growlls The optimistic scenario assumes 50% higher growth com-
pared to the hase case in the advanced countrics.

The maimn change in outcomes in this case, compared to the base
case, is that the growth rate is higher, reaching 105 in rwa years of the
reference peried. Inflation remains modest at around 4% except in
2000 11 as in the hase case. On the fiscal sile the revenuc-GDP ratio
improves marmnally, while the fiscal deficit declines to Jess than 6% by
214 15. The public debt-CDP ratio declines to 67%. On the external
front. the current account deficit remains below 3% of GDP.

[n U pessimistic svenarx ‘double-dip” recsssion © assumed with
grawth rates of the advanced counmies, including USA falling to [~ )1%
10 2010- 11, tollowed by O% i 201 1-12 and then grodually approaching

the IMF farecast groweh rare by 2014-15. In this case growlh is skightly
lower compared o the base case, but still impressive at owver 7.5%,
Inflatian remains medest after the initgal spike i 2010-11 as in the base
case. The revenue-CDP ratio reanains aroand 21.5% and the Rseal deficit
deciines ta kess than 6% by the end of 2014-15. The public delx-CDP
rato also declines, but remains higher than in the base case, The current
account deficit reaches almoss 4% of GDI* and this 5 the mam fscun
A0CoUNTING 10r Ure Jowes 1ate of growth compared 1o the hase case,

5. Condlusion

Ins this paper 2 fiscal consolidation program has been prescared
hasxl on a pelicy smulation model. The oxercise shows tat it is
possible to have such consolidation while at the same lime maintaining
high growth rates af around 8% or more, The strategy is w0 gradually
bring down the revenue deficlt 1o zero by 2014-15, while allowing o
combined fiscal deficil for centre plus states of about 6% of GDP This
provides the space for substantial government capital expenditure.
which translates to 2 signilicant public investment progfam. This leads
in tun 1o hizh overall investment directly and indirectly. via the et
‘erowding in' effect on prvate investment. High GDP growth follows
throngh various stages of the Keynes-Kahn mudtiplier. On the fiscal side.
the fiscal delicit ratio declines despite rising public expenditure bacause
of the combined effect aof the strong income multiplier far governmens
capital expenditure {Das. 2007) and an esumared revenue buoyancy
significantly greater than ooe.

The exercise has also tested the robustness of this strategy under
diternative semanios of higher and Jower xlvarced country growthe
Thoagh this leads ro some vaniation in the rates of growth. fiscal deficit
public debl-CDP ratio, etc the basic gqualitative results of te fiscal
consoidation strategy are sistained, It is also nated that the currens
Account defiaT varies detween ZE 1o 450l GDP in the alternative seenarivs.

Table 3
High siheanoed cnmery granvih cstoomes 200017 (0 201415 (%), 3
Yeu ohrP wr linvesimment {arenl A Faral Deficni-tor Revenue Uefiot-0a8° Krvenue-t, 00 Pubie Deb-L00
Crowth oo Rate Detcx COP Rauo Racwo Raco Ratie Ratio
210 1N &1 75 37 27 10z 59 211 750
A-1r ab 4.1 1 81 p2y ETH a1 211 46
2012 13 100 2 339 0 5 0 216 237
=14 02 41 %9 L2 A2 15 219 85
200415 92 L0 351 25 55 00 221 6712
Table 4
Larow atlvamond conniry grorath ook omress 2010=173 t XN4=15 (3],
Yeu cop WP lwesaemt  CaretAX 0 FsalDefiGLCOP Revenue DlGLGOP RevenueGDP Public Dela-GD@
Crowvih =faloe Rate Dot -LIN Rabin Ratw Rl o i
Mo n 7L I 533 PA- ] s sy FAR nAa
M-z 15 4.1 338 2B 29 44 212 763
2012 13 75 41 s 32 O] i 2.2 ™A
A0} =14 X2 40 .3 35 6.1 1.5 214 731
2014 15 7 4.0 353 39 38 un 215 n
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Climination of the revenue deficit by 2014-15 will entail
determined action both on the revenue side as well as in government
expenditure. On the revenue side, maintaining high tax buayancy
folkwwing the vnvisaged reform in direct and indirecr taxes will be key,
Pending such reforms. substansial mobulization of non-tax sevenues
and non-debt capatal receipls will be impestant in the shart nm. On
the expenditure side the Government necds to focus on measures 1o
contam reverrue experiblure growth and creste the space far mobuost
vapital expenditure. The risk is thar if these steps on the revenue or
expenditure side turn oul Lo be politically or sdministratively
infeasitile, then the proposed fiscal consabdation program could fail
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Appendix A Data Sources

ADEBY 1s the accumudated combined aggrepate hability of the
centre and state governnents. Data rom Handbeook of Seatistics on the
[raddteen Fevmormy, RBE

ADNGDP 15 the index rumber of CDP of all advanved countriss taken
together (1970 100). Data from the Workd Eromomie Qurkaak, 2000, IME,

AINF 35 the W based inflaton for commodities wath prices that
are lurgely administensl. Data fram Office of the Fromonsic Advisar,
Ministry of Commerce & industry, GOL

CAPINFLOW is the net fareign capital inllow ta India. Data fram the
Hondbook of Statisties on Indien Economy, RBL

CAPSTOCK 15 the act capital stock at 1999-2000 prices availabie at
the begimming ol any periocd. Data from the Notional Accounts Staristics,
S0, GOL.

CAPSTOCK is the net capital stock in the buginning of the period.
Data from the Novional Account Statistics [NAS), (S, Gol

CHINAGDP 15 the mdex number ol CDP ol Chine (1970= 100}
Data from the World Eeonomic Outiook, 2008, IMF,

CPR and CPU are respedtively private final comsumplion expenditure
and government final consumption expenditire. Data from Mananal
Accotmrs Seasncs, C50. GOL

DUTY is the import weighted tarifl rate. Data from websSie of the
Planning Commission af India,

ECAP 15 the cumrent price combined capital expendilure of the
central arxl the state governments together, Daa from Indian Public
Hnarice Stanstcs, Ministry of Finance. COL

CCURR 1 the comnbined revenue expenciture of the central and
state governments, Dara from Indian Pubfic Finance Stanstics. Ministoy
of Finance, COL ?

R is the exchange rate (Indian rupes per US$). Data from the
FHandbeok of Szaristics on Mndiar Economy. REL

FDisthe combined fiscal deficit ol the central and state governments,
Data from Indion Public Finance Stanistics. Ministry of Finance, GOl

S Doomasne Modelng 28 (207]) 20657 2668

FOREX is the foreign exchange reserves. Dala [rom Handbook o
Statistics ve Indian Feonomy, RBL

GCP = the growth rate of wages. rents and interest cost in
organized secror manulacturing mdustsies in India. Data from Annual
Surveey of Industries {AS1), GOl as reparted in the Hondhaok of Stonisric:
on Indian Fronomy, RBI.

CGDPCAPRATIO & the 3 year maving average of the ratio of GDP ar
factor cast CoNSTant price 10 net capital stock at constant prices. Data
for boeh variables from Nalioral Aceounts Sraristics, CSO, GO,

GM3 and GMGO are the annual growth rates of browd i high
powered money supply respectively. Data fmm the Hendbaok of
Reitics on Indicn Foonomy, RAIL

GIPWEL 15 the WL based intiation ol &l commudities. Data from
Office of the Ecunomic Advisar, Ministry of Commerce & Industry. GOI.

INVISIBRLE 35 net mvisible carnings, kess eamings in services, in
rupees crore. Data from the Hondbook of Sraristics on fndian Sconomy.
RAL

IV and IPU are respectively gross private domestic capital
formation, and gross domestic capital formation by the public sector.
Data from Nerional Accoutss Statistics, CS0. GOL

MB = the agaregate market Ixnrawing of the Gavernment, Data
from Handbook of Statistics on cfie Indign Economy, RBL.

MEGDP 15 the mdex number of CDP of Micldle Exst conmtries taken
togeeher {1970 100), Data from the World Economic Outiook 2009, IMF.

MTO s the imparts inchiding services. Data from Hendbaok of
Statistics on Indian Feonomy, RBI,

NIXR Is the non debl capilal receipls of the governmen:
comprising dis-investment ofc. Data from Indian Public Finance
Sraristics, Ministry of Finance, GOL

OIL is the index number of international prive of ail and petralcum
procixts af the indian hasker in torms of rupecs erore (1972-
73 =100). Data lrom the Headbook of Stntisticy on Inchar Economy,
RRL

PLR Is the average nomenal (sinnple] prame lending rate cakulated
as Lhw average RE] prescribed lending rate of all schedubed commercial
banks including SBI and prime lending rates of verm lending
institutions like 1IDBL IRCL KGCI, UBLIRE] an that of SFCs. Hondbaok
of Statistics on Indion Economy, RBI,

RAIN Is the rainlall index for India is laken from NASA website,

RD is the combined revenur deficr of the contral and state
rovernments. Data from indéar Public Fnurce Statistics, Ministry of
Finance, GOL

REPD is the RBI determined bank rate taken up to 2003 04 ancl
1epo rate thereafter. Data from Handbook of Statssies on Indion
Feonomy, RELL

TAX 1= combined revenue recelpts of the central and state
sovernments. Data from fndian Public Finance Statistics. Minastry. of
Fnance, GOL

TD is the rade deficit. Data from Hondboaok of Stansncs on Indian
Foomomy, REL

USGDP s the index aumber of COP of USA. Data from the Wonld
Economic Dutlook, 2009, IMF.

XTU 15 the expors including services. Data from Hendbook of
Stacistics on Indiur Ccoromy, RBL

YMP, ZYMP, YF and ZYF arc respectively GDP at current markel
prices, COP at constant (1959 2000) prices. GDP ar factor cost in
rurrent prices, and GOI? 3¢ factor cost in constant [ 1995-2000) prices.
Data from Nettona! Accounts Stataties, €S0, GO

DUMCRISIS takes 1 for 20§38-09 1o caprure the impact of global
financial crisis and U for rest of the penod.

Dumamy variables have been intrixluced in many of the cquations
largely to take care of the structural shifts and also the cuthers in U
rstimarcd cquations.

AR (Auto Regression ) and MA (Moving Average) rerms have been
used to control the presence of autocorreletion in the estimated
equatons.
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Appendix B. The Estimated Equations

DeLailed results of the estimated individual functions used for running the simultaneous equation system model are described below Jonyg
with the analysis.
Macroeconomic Bluck:
#) Private nominal consumption (CF'R) has been hypothesized Lo be positively dependent on disposable income {YMPD) i.e. aggregate income
less taxes and on LS awn past valies (CPR( - 1)),

Samplesize = 1811991 —92 10 2008  0%)

CPR = 47581.09 « 0.49-YMPD <= 035+CPR(—1} + 5133618 » DUMCPR
(7.09) (18493, 1852; (9.54)

AdiR* = 0.99 DWSar - 26

The explaimed variation 15 almost 100% and the Durbin-Watson statistic is 2.6 Both the cocfficients are positive and significant with a positive
signibcant intercepl.

2} Nominal consumption expendituse of the cential and state gavernments taken together (CPU) has been hypothesized o be pastively
dependent on the combined revenue expenditure of government (ECURR) and on its own past values (CPI{— 1)),

Sampesize = 18{1981 =82 (v 2008 -09)

CPU - 622456 + 021 »ECURR + 063+ CPU(—1) + 1043690 « DUMCFL
11.69) 16AT) (783 5.38)

AR =0.93 DW St = 1.72.

The explaimed variation Is almost 100% and the Durbin Walson statistic is 1,72, Both the coefficients are positive aizd significant with a
positive significant mteroept.

3) The firss difference of GOP at facror cost at constant price (DZYF) has been hypothesized o be negatively dependent on its one year lagzed
second oedes dilTerence DIDZYF( — 1)) and on its own past values (DZYF[ - 1}).

Samplesize = 18(1992 93 1o 2009—10)
DZYF - M51437 | D884 DZYF! ~1)— 029~ DIDZYF(—1)) + 70856.45 « DUMDZYF

(.73 (10.09) {=1.753) (393) p
AdjR* = D.89 DWStar = 2.77.

The explained variation s 395 and the Durbin-Watsen staistic is 2.77. The coefficent of oae year lagged second onder difference 1s negatve
and insignilicant while Lhe coefficient of one year Iag of the dependent vamabie 1s positve and signiticant witls & positive signilicant inlervept.

4) Investment by the government and public sector enterprises (IPU) has been hypathesized to ke positively dependent an combined capital
expenditure of government (ECAP) and on its own past values (IPU{ - 1)),

Sample size = 15(1991-95 ro 2008 —03)
PU - 732292 + GB3.ECAP + 0S2-PU(—1}) + 17221.93 « DUMIPY
(2.49) 1.81) (11.31) (507

Adj R =089 DWStal = 2.41.

The explained vanation is almost 1005 and the Durbin-Warson statstic is 2.43. Both the coellidents are positive and significant with a
POSITIVE SiEmcant intercepl

5) The privale imvestment to GDP ratio (IPV/YF) has boen hypochesized to be negatively dependent upon the average prinye lending rate and
positively dependent on the ratio of expected real oulput to full capacity real output (RATIO) and the government investment rate (1°U,YF).

Samplesize = 18(1991 -92 ro 2008 —09) -

PV YF OGS 001 PLE ¢ D3 «RATIO + 0.53« ([PU/ YF) + 0.07 « DUMIPV + 0.01 + DUMCRISIS
(—18.97 (—21.223 130.02) (4.21) (2425 13.66;

AdJR: = 059 DW Star = 2.87.

The explamned variation is almost 1005 and the Durbin-Warsen stansnc 15 2.87. All the coefficeents are significant with & negative significant
ntereept. We have added a ans duniny here lollowing the ‘linancial crisis’ of developed WorkL

6] The whalesale price index based inflation (GPAWPL) has been hypathesizad to be positively dependent on the Increase in administered
commodity prices {AINF), the growth sate in narvow money supply (CM1] and the increase in cost of production (GCP) and negatvely
deperdent an the rainfzil index (RAIN) in India

Surmpiesize = 16{1993 =94 v 2008 -09)

GPWEL = 579 3 D2V AINF ¢ D09 GV 4 002+ GCP & 001+ RAUN + 226 «DUMPWPI + 275 « DUMCRISIS + 0.63 « AR(2)
(467 (11 43) 2.99) (1.88} (5.34) (14.28) (740 {14.37)

AdiR =038 DWStat = 3.29.

The explained vananon is almost 98% and the Durbin-Wartson stanstic Is 3.29, which 15 higher than the acceptabie limit All the coslficients are
signilicant. We have added one auta regressive term (AR2) in ander to Lake cane of time secies praperty. We have also added a crisis dummy
here following the *financial cnisis’ of developed World.
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7} The inflasian in GDP deflator (GPGDP) has been hypothesized to be positvely dependent on the inflation based on WP (CPWFL).

Sampie size = 201990 -81 (o 2000 10)

CPCDP = 0.14 | 08B ~GPWE | 3.824 DUMPGDP
_{0.35) (1717} (10.18)

MR = 034 DWW St = 303

* The explaimed variation is almast 94% and the Dusbin-\Watson statistic is 3.03, which s hugher than e acceptable level. The cocfficient is
significant with 3 positive iatercept.
8] The first difference of capital stock atthe beginning of any period (CAPSTOCK) has been hyposhesized o Le positively dependent on the total
imvestment of last period (Le. private investment plus government investent [PV —1)+IPU(—1}).

Sample sine = 17(1992 93 to 2008 - 04)
ICAPSTOCK) ~ 8035129 + 043+ (PV(—1) + IPU{ -1} =+ 137422 67« DUMCAPS
[987) (3424 [5.61)

A RS - 098 DW Star = 144,

The explained variation 15 99% anxd (e Durbin-Walson SL30sTC 5 1.44. The coefficient is signilicant with a positive significant inLercept.
9 The coastant grice GOP a1 Lector cost (ZYF) has been hypathesized 1o be positively dependent on GDP at constant market prce (ZYMP)L.

Sumplesize = 19(1891 =92 ro 2008 —10)

ZYF = - 2797054 + 0.79Z¥YMP = 0.16 « ZYMP{ -1}
(—4.77) 117 .43} 13.15)

AdiRF = 0.99 DWW Stut = 1 86,

The explamed variation is almast 1008 and the Durbup-Watsen stalistic € 1896, The coellicsent is significant with a negative sinaficant intercept.

Government Block:
10} The comhined revenue roceipt of Central and State governments (TAX) has been hypothesized to be positively dependent on the GDP at
nenminal market prive (YMP).

Sample size = 1801991 92 1o 2008 - 09
LOGITAX) = 680 | 1.33 4 LOG(YMP) + 006« DUMTAX = 0.9« AR(L)

(=271} 18.74) 494} (17.08) I
ARE = 099 DW St 2.16.

The explained variation is almost 100% and the Durbin-Watson statistic is 2.16. The roeflicent is significant with 3 negative significant
intercept. We have added one aulo regrossive Leon (AR} in arder Lo take care of LME SCO0S propety.

11} The combined revenue expenditure ol povernment (ECURR} has been Typothesized to be pesitvely depemdent on the naminal GDP as factor
cost (GMO) and on its awn past vahues.

Surnple size - 181981 -92 re 2008 —09)

[CURR 4141.94 + OB FCURR -1y | 01D« YF + 12162123 « DUMFCURR = 175815.3G » DUMCRISIS
{—1.31) 113 42) 37 (6.0G) {21.551

AdfR® = D39 DWStar = 215

I'he explained vanasiaon is almost 100% and s Durbin-Watson stazistic is 2.15. The cocfficients are positive and significant with a negalive
intercept. We have added 2 crisis dummy here following the financal crisis’ of developed World to capture the fiscal stimulus including the
Gth ey commission impact.

123 The market bogrowing of the government {MB} has been hypotliesized to be positively dependent on the fiscal defivil of lastyear (FD(—1).

sample size = 161993 —94 10 2008 -9) s

MDD = —22609357 = 075« FIx -§) + 59631 33 DUMCRISIS | 5715969 « DUMMB
| -453) 123.84) (9.08) (9.73)

AdiR® - 0.98 DWW Sta = 2.29

The explained variason is 983 and the Durhin-\Watson sratistic is 2.29. The cosflicient is significant with a pegative signibicant intercepl. We
have added 3 crisis dummy here ako duwe to fscal stimulus following Lhe ‘financial crisis’ of developed Warlkd.

Exrernal Black:
13} The valwe of imparts in rupec terms (IMPORT) hasheen lypothesizedd to be positively dependent on GIP a1 factor cost (YF) and the average
international price of oil and petroleum products 10 the Indian basker (OIL) and negatively dependent upan the average mipes dollar
exchange rare (FRE

Saimple size — 1701992 93 o 2008 - 09)

APORT = — 10372 + 024-YF i 79.76~0IL B117«ER + 42936« DUMMIO 27395 » DUMCRISIS
 {=0.73) 145.01) 125.85) [—1369) (20 65} {~4.62)

AdjRE = 093 Dw stat = 2.19.

The explaned variation 15 almost 100% and the Durbin-Watson slatistic 5 2.19, ATl the coefficients are significant with a negative interaepl.
We have added 2 crisis dummy here following the ‘financial crisis” of developed Waorld.
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14) The first difference of exports In rupee WIMSs (D[EXPORT}) lsxs been hypothesized Lo be pasitively dependent on the st difference of GDP ol
advanced countries (ADVGDP) and negatively dependent upon e import weightod average tarifl race (DITY).

Samplesize = 171992 -93 10 2008 —-093 -

DVEXPORT) = 1740587 = 8111.6 DIADYCD) - TITO3 - DUTY + 53598 « DUMXTO— 108671 « DUMCRISIS = 053 - AR(1)
120.29) 110.46; | 2047) {11 .5G) 44% 136.26)

AdjR* = 099 W Star = 252

The explamed variation i aimost 99% and the Durbin-Watson statistic is 2.52. All the corflicents are significant will: a positive significant
interoepe. We have added ane auto regressive torm (ARL) in order [0 take care of time series property. We have also added a crsis dununy
lere following the Tinancial crisis’ of developed Warkl.

15) The rupee-daliar exchange rate {ER) has beon hypathesized Lo be nogatively dependent on the net capital inflow (CAPINFLOW).

Sample size = 14(1985—96 o 2008 e

£k 45.91  3.Gle—U5 » CAPINFLOW + G4SDUMER + AR(1) +=  AR(2)
(27.16) (—13.95) i3.47) {1055} (—5.00;

AdiR: = D98 [V Stac = 1.50.

The explained variation is almost 100% and the [urbin-Watson statistic is 1.5. The coefficiens is negative significant with a positive
agnificans intercept. We have added two aute regressive terms (AR1 & ARZ) in order 10 take care of time series propesly.

161 The ret capital inflme (CAPINFLOW] has been assumed 10 be a funcuon of CDP of China [CHINAGDP) that of United States {USGDP) and
indian domestic ceal GDP {ZYMP) at market price.

Sample size = 151931 92 10 2008 - 03)

CAPINFLOW = —144320— 2064« CHINAGDP + 1189« USCDY" + G008 ~ZYMP + 18117451 » DUMCAP— 5804524 « DUMC RISIS
(=330 {158 (2 5 1181} 1381 1539

AR = 093 W Stat = 131

The cxplained varialion 5 almost 995 ancd the Durhin-Watson stalistic ic 1.81. The coeflicients are significant with 3 negalive significant
intercept, We have added = cnsis dummy here following the “financial wists’ of developed Warkd.

17) The net invisible flaw of current account af Dalance of payment (ENVISIBLE) has been hypothesized 10 be a tunction of juint GOP of e
advanced coumtoses [ADVCDE) and the Middle East [MEGDP].

Samplesize = 170199293 10 2008- 09 P
INVISIBLE = 48600 + 105.06 « (MECDP + AGVCDIM | 16919.13 « DUMINY + 13575 62 » DUMCRISIS = D80AR(L)

[ 585 REA LY (5.06) (2.79) (2,80,
AdjR® = ©99 pwSiar — 2.02

The explained vanason 15 Almost 9% and the Durbin-Warsan sLatisne is 2.02. The coelficents are significant with a negative significant
intercops. We have added 3 crisis dummy here following the "financal crisss’ of developed Workh We have also sdded pne Suto regressive
term [AR1] in order 10 falke Lare of ime SCOCS praperty.

Monetasy Block:
18) The average prime lending rate (FLR} has been hypothesized 10 be positively dependent on the WPI inflation rete (GIAWPL), the REI
determined repo rate (REPO) and the markel borrowing of the gavernment (ME).

Sumple size = 14198596 (0 2008 09;

PIR =599 « 0.11-GPWPI + 077« REMO | £78¢ DGwMB | 075+ DUMPLR
137.38) (815) (55.75) (2.69) (17.04;

AdjRs D89 pwstar = 190

The explained vaniabion 1s almust 1% and the Durban-\Watsan slanisncds 1.90. The cowllicienrs are significant with a positive sigmificant iNeercepL

19) The narrow mwney (GM1] has heen hypothesized o ke positively dependent on the high-powered feserve money [GMO).

Samplesize = 18(1891 92 1o 2008 Q9)
OM1 = —3634631 + 1.37« MO ¢ 42635 34 « DUMM 1 — 8127364 « ADUMCRISTS
1 10.03) (136.95) 110 76) (~8.13)

AdjRE - 099 DwW Star = 2.50

The explained variation is almwst 9% and the Durbm-Walson StRtstic is 250, The coefficient is pusitive and sionificant with 3 negative
significant ntercept. We have added a orisis dummy here alse following the financial crisis of developed World.

20) The sock al rescrve Moncy (MD) bas been hypatbesized Lo be pasitively dependent an foreign exchange resemves (FOREX) and market
barrowing by the governiment (MB).

Sample size = 181991 - 92 to 2008 08

MO - 103854 76— 043~ FOREX | 0.98 » MB <+ ©2(88.70 « DUMGHMO | 11594477 « DUMCRISIS
(17 62) (27.05) 18.49) 15.89) (7 44)

MR =029 Dwstor - 1.58

The explained variaticn is almest 100% anvd the Durbin Watson statistk is 198.1 he coefficients ase significant with a positive significant
intercepl. We have added & crisis dummy bere alsa following the ‘fnancal crsis' of developed World.
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Appendix C. Definitions

Rawos 1o GDP (Y,):
. _ DB,
DB, T N1
where, D8, is the accumulated debu
RDG, = E (D2}
Y

wherne, RO is the revenue dedicit.

- F
HIG -~ ¢ {D3)
vaaree, FID, & the fiscal deficit.
d
o6, = B D4)
Y
where, B- is the balance of trade in goods and services.
% .
RG, Y, (D5}
where, T, is Ue combined revenue of Ceatre & Stales.
ic. - (D6)
r YI .
where. I; 15 the iInvestment.
Growth Rates:

v, Y,
£h] o < - {
- ‘““"(y,_, l) D7)
7 2} W13
=t - 100 % -1 (DB}

1 (27—' }

H, & :
e 100 (g 1) 9)

P o™ }

F. = 100 -1 D
P 3 \Pr. ' R
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