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The Demand for Money in India: 
Stability Revisited 

Ilimansliu Joslii and Mridul Saggar* 

It is by now wcll known that an estimation of log linear Goldfcld typc spcci- 
fication for explaining the dcliiantl for nioncy is inappropriate in ~Iic light of tllc 
new concept of 'cointcgration' propi~gatctl by Englc and Grangcr (1087). Cotlsc- 
cl~cntly, cvidcncc of st:ihility assigned to ~hcsc  motlcls ncctls to be rc-cx:iniinc<l. 
This pi~pcr purports to cxplain tlic dcmand for money in lntiia using rt~nvcn~ion:il 
explanatory variables :is well as a nicasurc o f  wciilth for the pcriotl 1960-61 to 
1992-93 by using mul~ivariatc cointcgration analysis suggcstcd by Johanscn (IOXX). 
Enipiriciil cvidcncc on stability rcportctl in this stutly arc h;isctl upon thcorctic;~lly 
robust paranlctcrs of unconstrained and parsinionious short run rtiotlcls cstirr~i~tctl in 
onc step. To opcration;ilisc stability tests we usc k;tlnl:~n liltcr bascd st;~ntl:~rclisctl 
~xuliction errors dcrivd froln crror-correction nitdcls i~ntl tr;insforni tiiclii ;~illrrolbri- 
atcly to gcncratc cubic sum of squarc (CUSUMSQ) test plots. Enipirical results 01)- 
taincd in this stutly exhibit no in-sample cvidcncc of inst;rbility in error corrw~ing 
short nm narrow and broad Inoncy tlcmantl functions for thc pcriod tlnrlcr consitl- 
eration. Estiniatcd short run modcls for real MI and M3 arc fin;illy atljutlpcd 
against their ability LO produce acccptablc out of sample forcc~sts. Thc ~wrl'ornii~ncc 
appcars to be reasonably gootl. 

Thc link bctwccn ihc dcmand for moncy bal;inccs and aggregarc in- 
come is onc of tlic ccntriil lhcmcs in Ihc ihcory aid practicc of mcnclary 
economics. Narufiilly, il is cmbcddcd as a rccurring issue in llic lilcnlurc 
on moncy. Ttic subject, howcvcr, has rcccivcd inadcquitlc i~lrc~liion in re- 
ccnl limcs in thc Indian contcxt. This is sorncwhal surprising as onc 
would cxpccl thc on-going financial innovations and rcgulalory changcs to 
rc-olxn lhc qucstior~ of slabilily of thc moncy dcmand func1ion.l Sccontlly, 
lhcrc is a rccognilion that moncy dcmand mcxicls of yestcrycars, mainly 
bascd on thc Goldfcld (1973) equation or  one of its variants, suffcrs 
f'rom the application of thc least squares icchnique to non-stationary vari- 
ablcs ignoring their tirnc-scrics propcrlics but h i s  has hardly bccn ad- 
cquatcly addrcsscd. Thc lcasl square tcchniquc lcads to 'spurious infcr- 

* Thc authors arc Assistant Advisors in thc Dcpartmcnt of Econon~ic Analysis and 
Policy. They arc grateful to Prorcssor Ashok Parikh for thc disct~ssions they h~id 011 

various aspects rclating to  application of the Johanscn & Jusclius (1900) proccrltuc 
and to Dr.A.Vasudcvan, Prof. Kunal Scn and Shri Msdhu Mohanty for making a 
n~mbcr of helpful suggestions on an carlicr draft o f  this pzrlxr. Thc usu;il tlisclsimcr 
applics. 
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ences' bccausc the usuaI t-and F-statistics do not havc exact limiting dis- 
tributions (PhilIips,1986). There is, therefore, a nccd to re-estimate the 
moncy demand rclation in India by cmploying a co-integration framework. 
The efforts made so far in thc direction have bcen limited, with only 
three studies available, viz, those of Mdosa (1992), Nag and Upadhyay 
(1993) and Parikh (1994). But these fail to relate money balances to 
aggregate incomc leaving a number of questions unanswered from the 
policy-maker's viewpoint. 

Our purpose in this paper is to examine if there exists an undcr- 
lying equilibrium relationship between real moncy balances and a given 
set of variables that explain it, including the aggrcgate real income. We 
cxplore this question by studying the long-run monetary relationship and 
its short-run dynamic adjustments through application of co-integration, 
error-correction procedures. For this, the recent test procedun: of Johansen 
and Juselius (1990) is preferred to Engle-Granger (1 987) and Stock- 
Watson (1988) methodologies as not only its representation makes all 
variables endogenous leaving results insensitive to choice of dependent 
variable, the test statistics have exact limiting distributions as well.= 
Also, the chosen procedure allows for hypothesis testing through restric- 
tions on coefficients in the cointegrating vector as well as on the corre- 
sponding weights. 

Our work extends on the three previous efforts for the Indian case in 
three important ways. First, on the specification side, we incorporate ag- 
gregate real income instead of trying to proxy real activity through the 
Index of Industrial Production (IIP). In India, thc share of industry in 
GDP averaged merely 20 per cent over the last three decades. Households 
engaged in farm and services activities exert a considerable influence over 
money balances and therefore, industrial production alone cannot be con- 
strued to drive the money demand. Besides, from the practioner's view- 
point, the use of IIP restraints policy-maker from obtaining important in- 
formation content in  the form of income-elasticity which provides the 
basis for monetary targeting. No doubt, the higher frequency of the data 
on IIP which is monthly cornparcd to annual GDP series enables re- 
searchers to have a larger number of observations but the concern for 
correct specification should ovenidc this consideration. 

Apart from thc activity variable, our spccification also diffcrs in that 
it finds that thc opportunity cost variable docs not enter the cointcgrating 
vector. Wc considcrcd the rate of inflation as an opportunity cost variable 
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as the option available to most of economic agcnts is not bclwcen holding 
of moncy or placing it in thc call markct but between moncy and lhc 
cost of holding it. Most of thc intcrest ratcs, including thc call moncy 
ratc, wcre rcgulatcd in one way or anothcr in thc past several ycars. 
Thcrcforc, inflation ratc bccomcs morc meaningful as an opportunity cost. 
Howcver, inflation ratc, likc intcrest ratcs, do not satisfy unit root prop- 
e n i ~ s . ~  Following Corkcr (1090) wc also includc, for the first timc for 
India, a measure of the stock of financial wcalth in the modcl to capture 
portfolio decisions cffcctcd by agcnts among financial assets and thc na- 
tional product. Sccondly, wc employ stalistical proccdurcs which would 
increase thc credibility of thc results evcn with a small sample as nor- 
mality in distribution is cslablishcd. Thirdly, wc cxaminc paramctcr stabil- 
i ty  through rccursivc estimation based on CUSUMSQ statislics. Examining 
thc stability of moncy dcmand relationship is important as shifts in func- 
tional rclationship, has vital implications for rnonctary managcmcnt. 

The paper is organized as follows. Scction I discusscs the literature 
on money demand function against the backdrop of issues relating to 
monetary policy and financial libcralisation. Section 11 gives a description 
of the cxpcrimcntal des ip  and the empirical results of the specified long 
run and short run forms. Scction 111 rcports on the dynamic tracking and 
the out-of-sample forecasts gcncratcd by our rnodcl, together with the 
conclusions following our cxcrcisc. Also, a summary discussion on test 
procedures related to cointcgration and crror correction modeling is pro- 
vided in the technical appendix in the end. 

SECTION I 

The significance of a stable money demand function for monetary 
poLicy with aggregate activity as endogenous variable, lies in the fact that 
i t  facilitates the scttjng out of parameters which arc useful for the central 
bank to control monetary aggregates to stabilise the cconomy. The test of 
a stable moncy demand function which has applied policy utility, to a 
grcat extent lies in its predictive power reflcctcd in  its out of sample 
forecasting performance. Under the IS-LM framework, the stable money 
demand translates into a stable positioning of the LM curve and if IS 
curve also turns out to be stable, i t  implies money supply can have a 
prcdictablc influence on the lcvcl of activity. In practice, we live in a 
stochastic world in which random shocks disturb IS-LM relationship and 
following Poolc's (1970) seminal analysis wc know that the efficacy of 
targeting moncy supply rcsts mainly on the stability of money dcmand 
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hnction. Fricdman (1968) strongly argucd that thc rnoncy supply cannot 
influcncc rcal output in thc long-run and givcn this neutrality proposition, 
stablc rnoncy dcrnand functions providc credibility to thc quantity theory 
with a prcdiclablc influcncc on thc gcncral price levcl. 

Ccntral banks, all ovcr thc world, havc long rccogniscd thc cxistcncc 
of srabIc rnoncy dcrnand funclions as a kcy to cffcctivcncss of monetary 
policy. Rangarajan (1989) a r p c d  that, "if onc wcrc to dcny thc cxist- 
cnce of a rcasonably stablc dcmand function for rnoncy, thcrc will bc 
vcry littlc scopc for monetary policy to play rolc in inflation managc- 
ment" Volckcr (1978) acknowlcdgcd that cvidcncc of a stablc moncy 
dernhd funclion amidst rising inflation forccd thc Fcd to focus morc on 
control of monetary aggrcgalcs in ordcr to chcck pricc Icvcl. 

Evidcncc on dcmand for rnoncy by and largc, supports thc hypothesis 
of a stablc relationship bctwccn rnoncy, output and priccs in rcspcct of a 
large nurnbcr of countrics. In thc Unitcd Stalcs, thc stability was consid- 
ercd an establishcd fact following Goldfcld's (1973) cxamination of quar- 
terly post-war data. Thc rnoncy dcrnand function was found to bc more 
stable based on a narrow dclinition of rnoncy and whcn currcnt income 
rather than wealth, and intcrcst ratcs on short-tcrm instrurncnts (likc thc 
treasury bill or commcrcial papcr ratcs), alongwith thc laggcd depcndcnt 
variable wcrc incorporated as explanatory variablcs. However, out of 
sample forecasts from Goldfcld's cqualion began over-prcdicting real 
money balances sincc 1974 and this Icd to a vcritablc explosion of rc- 
search across the globc to find out whcthcr innovations, liberalisation and 
institutional changes in financial markets havc causcd shiSt(s) in thc 
money demand relationships. Arango and Nadiri ( 1  98 1) and  
Boughton(l981) found that with thc exception of Canada, narrow rnoncy 
dcrnand remained stable in lhc case of Francc, Germany, Japan and 
United Kingdom. The evidcncc on instability has bccn limited to a fcw 
periods - cpisodcs - for a fcw countrics. Howcvcr, Grangcr and  
Newbold (1974) asscrtcd that non-stationarity in thc log-lcvcl or log-diffcr- 
ence formulation of economic variablcs produce spurious rcgrcssion results, 
throwing most of the findings on moncy dcmand into scrious doubt and 
prompting rescarchcrs to rcvisit thc moncy demand function. Hcndry 
(1980,1985) dcmonstratcd that paramctcr instability in thc case of US and 
UK money dcmand functions could bc cxplaincd by incomct specification 
leading to spurious rcsults. Rcccntly, thc co-integration and crror corrcc- 
tion modcl (ECM) framcwork has bccorne a standard tml to dc~crrninc 
money dcmand stability. Hafcr and Janscn (1991) and Millcr (1991) ad- 
drcsscd thc demand for rnoncy in US through such a framcwork and 
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found that unlikc the carlicr litcraturc, broad money aggregate was more 
stablc than the narrow money - a result which first gained credibility 
following the results of Hallman, Porter and Small (1989). 

Thc cmpirical cvidcnce on thc dcmand for money in India also sup- 
ports the hypolhcsis of a stablc long-run relationship. While reviewing the 
carlicr works, Vasudcvan (1977) obscrved that the literature suggests that 
moncy dcmand in India rcsponds motx to income than interest rates and 
that broader definitions of moncy yields a more stable demand function. 
Singh et.al (1982), howcvcr, prcl'crrcd a relationship with n a m w  money 
stock though lhcy too found a prcdictablc function of a limited number 
of explanatory variablcs using an approximation for activity at quarterly 
interval. Numcrous othcr studics followcd, confirming stable money de- 
mand whilc throwing a mix of cvidcncc on thc rclative stability from 
diffcrcnt spccilications and diflcrent moncy stock measures. Quite a few 
of thcm hmc continued to cmploy singlc-equation OLS model or a tradi- 
tional simultaneous cqualion syslcm in which moncy demand continues to 
bc cstimatcd through lcast squarcs. As late as in 1990, studies continued 
to rcly on traditional cconomctnc techniques that do not provide for unit 
rcmt tcsting. 

  ow ever, thc moncy dcmand relationship is far from settled in the 
Indian case. Thc financial structure has undcrgonc a considerable change 
ovcr thc ycars. Thc nationalisation of 14 commercial banks in 1969 has 
madc thc scv'cntics diffcrcnt from the cxpericnce of the sixties. More 
importantly, the dcmand sidc could have been influenced more directly in 
the cightics with thc devclopmcnts in the capital markets having a pro- 
found bearing on thc money markets. Portfolio substitutions appear to be 
pronounccd in thc cightics. One may citc the example of growing invest- 
mcnts of houscholds in sharcs and debentures. These instruments ac- 
counted for rncrcly 3.7 per cent of the gross household saving in finan- 
cial asscts in 1980-81 but increased to 22.2 per cent by 1991-92.4 To- 
day, a host of' mutual funds operate in capital market and provide port- 
folio manugcmcnt services to houscholds as well as  corporates. Also, 
availablc on tap arc small saving instruments used by the government to 
finrulcc fiscal deficits. A fledgling market for government debt, a buoyant 
markct for primary issues in stock markct, a number of new instruments 
in both thcsc markets, thc introduction of instruments such as Certificates 
of Dcpsils and Commercial Papcrs have brought about new elements in 
which moncy dcmand would havc to be studied afresh with an eye on 
pc~siblc shifts in the function. Now that the framework for empirical test- 
ing has undergone a radical shift, it is essential to use the cointegration- 
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ECM framcwork- a discussion on which is prcscnted in thc Technical 
Appcndix lo this paper. 

SECTION I1 

This study purports to dcvclop and cslirnate not only a long run 
cquilibrium moncy dcmand relationship for Lhc pcriod 1960-61 to 1992-93 
but also a shortcr tcrm crror corrcclion modcl for India.s Real money 
dcmand as usuiil is cxpcctcd to dcpcnd upon a sct of proximate variables 
such pas rcal incomc or GDP, a rcprcscntativc rate of intercst (or oppor- 
tuniiy cost), rcal wcnlth (proxicd by outstanding financial assets held 
mainly by thc houschold scctor) and real exchange ratc (to study the ef- 
fects of cxchtlngc riltc adjustmcnts carricd out cilher undcr policy judg- 
mcnts or by thc maiket itsclf). In kccping wilh thcsc set of variablcs we 
have choscn the following time scrics for cstimaling thc money demand 
function: (i) rcal broad moncy (M3 dcflatcd with WPI on avcrage basis) 
and rcal narrow moncy (MI dcflatcd with WPI on average basis) (ii) 
wholcsalc pricc indcx (WPI),basc 198 1 -82=100 (iii) 36 country trade 
wcighted rcal cffcctivc cxchangc rate (REER) indcx published by the RBI 
(v) real GDP at Pictor cost (GDPR) at 1980-81 prices as an activity 
variable and (vi) rcal financial wcallh (FINSVG) proxied by a sum total 
of outstanding markct capitalisation in thc capital market and small sav- 
ings deflalcd with WPI. Wc cxcludc provident and life insurance funds, 
as amounts collcctcd undcr this hcad an: mainly involuntary and contrac- 
tual, and are not amcnablc to portfolio shifts. As stated earlicr in Section 
I, in this study we considcr thc n t e  of inflation (INFL) based upon WPI 
in prcfcrcncc to thc rite of intcrcst as a mcasurc of opportunity costs6 
It is cxpcctcd that thc dcmand for both rcal M1 and M3 should respond 
negatively to INFL. Our choice of the rdte of inflation as a measure of 
opportunity cost is obvious in vicw of the existence of regulation on the 
rate of intcrcst on deposits during thc entire sample period chosen for this 
study. The aim of this papcr is to identify pairs of variables that could 
bc cointcgratcd in the slandard function of moncy demand in order to 
idcntify and construct an empirical long tcrm equilibrium relationship 
among lhcsc variables. Discovery of cointcgrating vector(s) implies a con- 
comitant cxistcncc of an crror corrcclion process which could be  
opcrationaliscd to dcciphcr short run variations in moncy balances in rc- 
sponsc to changcs in explanatory variables. Finally, it is  also uscful to 
set up a kalman filtcr bascd test to cxaminc the stability of thc csti- 
ma~cd function(s). It may bc notcd that kalman filtcr bascd rccursivc rc- 
siduals arc transformed to dcvclop staiislics for the CUSUM and 
CUSUM-Squarc tcsts duc lo Brown et a1 (1975). 
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Thc first slcp according lo thc discussion in Section I is empirical 
testing of unit roo1 for various dala scrics. Among the various tcsts 
available, wc havc cmploycd thc Phillips-Pcrron (PP) lcst with a constant 
and timc lrcnd. Thc rcsults arc prcscntcd in Tablc I. An examination of 
lcst stalistics in Tablc I shows Lhai all data scrics arc intcgratcd of order 
one, cxccpt for lhc ralc of inflation which is justifiably droppcd in Ihc 
rest of thc analysis. 

Table I : Pliillips Perron (PP) t-test for Unit Root 

PP-statislic Inlegration 

REER 

rcal M3 

real M1 

rcal GDP 

FINSVG 

INFL(in11ation) 

Notes 

a) PP t-tests are based upon having a time trend, an intercept and 
one lag of the differenced series in the model except for lNFL 
wlzcre no trend was employed. The Phillips and Perron (1988) Z, 
statistic-a modification of tlze ADF test statistic was chosen be- 
cause it carries out nun-parametric adjustments for any possible 
serial carrefation or heteroscedasticity in tlze residual. 

b) ZNFL is infation rute based upon the WPI. 

c )  An asterisk indicates that the series are non-stationary. The criti- 
cal 1 percent value for PP-statistic for the null is -4.38 when a 
trend is employed atld -3.75 when there is no trend. For a series 
to be stationary the value of PP t-statistic should be less than the 
critical vulue. 

Mcxicls explaining dcmand for rcal narrow and broad money balances 
wcrc scl up by sclcciing approptiatc explanatory variables (which include 
GDPR, REER, and FINSVG). Tracc and Maximum eigenvalue tests, a' 
la Johanscn and Jusclius (1990), imply that both real narrow and broad 
moncy aggrcgatcs arc coinlcgralcd with real GDP, real effective exchange 
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r;llc (REER) and real financial wcallh. Tracc and maximum cigcnvaluc 
(Max-E) st:~listics Tor ~ h c  ~hcsc modcls arc givcn in Tablcs I1 and 111 
against Ihc 95 pcr ccril crilical valucs givcn for thc Johanscn and ~usciius 
(1990) p r ~ c c d u r c . ~  It may bc mcnlioncd lhat whilc thc tracc statislic 
(which is a likclillood ratio) lcsls Ihc hypolhcsis of thc cxistcncc of a fl 
ordcr ri~nk of lhc long run impact matrix, thc maximum eigcnvalue sla- 
lislic lcsls thc cxislcncc of an ( r - l ) ~  ordcr rank against an P ordcr rank 
of thc long run irnpacl matrix. Thc distributions of thcsc statistics arc 
non-slandi~rd and arc tiibulalcd in Johanscn and Jusclius (1990). 

Table I1 : Trace and Max-Eigenvalue Statistic for Real M1 

Rank Tmcc Tracc (0.95) Max-E Max-E (0.95) 

Note: 95 percent critical values from Table A1 i n  Johansen and 
Juselilss (1990) with an unconstrained constant. 

Table 111 : Trace and Max-Eigenvalue Statistic for Real M3 

Rank Tracc Tracc (0.95) Max-E Max-E (0.95) 

Note: Explanation sarne as in  Tuble Il. 

Tram and maximum cigcnvaluc tcsts for the chosen specifications for 
rcal MI  and M3 dcmand runclions show [hat the hypothesis of zero 
coinlcgraling vcclor is rcjcctcd. In cach casc and according to each of thc 
two dirfcrcnt tcsls cmploycd, Lhc cxistcncc of cointcgrating vector($) is 
validafcd and this char;~cfcn'scs suiionary long term cquilibriurn relation- 
ship among money, oulpul, cffcclivc cxchangc ratc, and financial wcalth. 
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Howcvcr, whilc thc trace tcst implics thc cxistcncc of two cointcgrating 
vcctors in casc of rcal M3, both h c  maximum cigcnvalue and lracc tests 
infer only onc in casc of rcal MI. 

Opcrationaliscd modcls arc found statistically adequate on thc basis 
of' rcsidual diagnostics in M l  and M 3  cquations in the Jarquc-Bcra 
(1980) (J-B) scnsc. Whilc thc J-B tcst s~atistics (distributed as chi-squarc 
with dcgrccs of frccdom 2) tum out to bc 3.9 and 3.5 in M1 and M3 
spccifications, tllcsc rcsidu;ils also show vcry littlc skcwncss and serial 
indcpcndcncc vidc Englc's ARCH tcst. In vicw of thcsc propcrtics, cffi- 
cicncy, consistency and unbiascdncss of cstimatcs of cointcgrating vcctors 
an: guaranteed. Deviations from normality arc, howcvcr, oftcn dclcctcd in  
empirical studics (Johanscn and Jusclius,l990 and Parikh, 1994) and 
arisc as a rcsull oS thc smallness of samplc sizc or production of somc 
largc residuals. Thc rcal cf'kclivc cxchangc ratc and financial wcalth 
equations in our casc howcvcr, show prornincnt non-normal charactcristics 
which could bc duc to reasons alluded to carlic?. As a caveat it must be 
mcntioncd that thc robustness of thc M L  cointcgration proccdurc for 
dcviations from normalily has not bccn invcstigatcd so far (Johanscn and 
Jusclius, 1990). 

Thc following cointcgrating vcctors or cquilibrium rclationships w c n  
obtaincd Ibr thc MI and M3 modcls. 

Real M1 = (0.005 (GDP), 1.303 (REER), -0.073 (FINSVG)] 
and, 

Real M3 = 10.031 (GDP), 6.226 (REER), -1.183 (FINSVG)] 

Estimalcd cquilibriurn rclationships show that all signs arc in accor- 
dance with thcorctical prcccpts'. In the M1 relationship, the coefficient on 
the income variablc is positivc. A positivc sign on the real exchange rate 
variablc implics that a dcprcciation of the domcstic currency lcads to a 
dccrcasc in narrow cash balanccs. In tcrms of the postulates of Branson 
and Builcr (1983) tllis could mcnn that by raising the gcncral price level, 
thc exchange ratc dcprcciation rcduccs rcal wcalth and thc demand for 
rcal balancc, Thc cffcct morc than offscts thc absorption reducing effect 
of cxchangc raic dcprcciation through a risc in wcalth on account of thc 
nct dcbtor position in tcnns or ownership claims on thc rest of the world. 
Finally, agcnts rcducc cash balanccs in thc fitcc of increasing financial 
wcalth. It is undcrslandablc that in an cconomy charactcriscd with limils 
on thc dcgrcc of frccdom of financial markcts, the growth in financial 
innovations would Icad 10 dominating substitution cffccts bctwccn money 
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balanccs and financial asscts in kccping with the risk-reward perceptions 
of Lhc agcnls. In lhc M3 rclalionship, rcsulls imply a positive incomc 
cocfficicnl. As in ihc casc of rcal M I ,  thc coefficient of REER in the 
M3 function turns o u t  positivc which implics that a deprecialion of do- 
mcslic currcncy Icads LO an dccrcasc in broad cash balances in thc long 
run. This cvitlcncc is, howcvcr, contrary to the results obtained by 
Balimaini-Oskoocc(199 1) for thc U.K and Bahamani-Oskooce and 
Po~dl~ydi11ia11(1990) for t l~c U.S and Canada. Ii[owcvcr, though indicative 
of lhc clllcacy of' monctaly policy in an opcn economy macro-economic 
Sritmcwork, thc rcsull of ~ h c  positivc cocSficicnt wc obtain on the REER 
cocflicicnl, nccds to bc inlcrprclcd with caution. 

In an cxlcnsion of this analysis wc undcrtakc hypothesis tests of 
wcak cxogcncity wilh rcspcct to each of thc variablcs included in the 
modcls. Table IV and V bclow contain likelihood ratio statistics for tcst- 
ing wcak cxogcncity for cxplanatory variablcs includcd in our chosen sys- 
tcms. 

Table IV : Testing \Venk Exogeneity in M1 System 

H ypothcsis zcn) loading on LR(2)-stat 

alPa (1) = 0 GDP 6.98 (0.01) 

alFd (2) = 0 REER 1.48 (0.22) 

alfa (3) = 0 FINSVG 3.97 (0.05) 

Note : Figures it2 parentheses in the fourtl~ column show p-values or 
sigrzifi'cance levels. 

Table V : Testing Weak Exogeneity in M3 System 

Hypothesis zcro loading on LR (2)-stat 

alPa (1) = 0 GDP 7.98 (0.00) 

alki (2) = 0 REER 0.47 (0.49) 

alfa (33 = 0 FINS VG 5.61 (0.02) 

Note : Figures in purentlzeses in the fourth column show p-values or 
significunce Ieve1.s. 
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Rcsults in Tablcs IV and V imply that the hypothesis of weak 
cxogcncity is uphcld for REER in casc of both real M1 and M 3  hnc- 
tions whilc it is rcjcctcd for GDP and FINSVG. The significant adjust- 
mcnt cocfficicnt associated with thc FINSVG cquation implies that the 
spccd of ildjuslmcnt towards its equilibrium state is indeed significant. 

Gcncral short run dynamic crror corrcction models for real MI and 
M3 arc construcicd oncc thc phcnomcnon of cointegration among a set of 
variablcs is obscrvcd. Symbolically, a simple short run model could be 
cxprcsscd as follows. 

dlog Y = F(dlog XI,-,, dlog X2 ,-,, dlog Y,,, EC ,-,, constant) + u, 

whcrc, 'dlog' implics first diffcrcncc in natural logs and Y and Xi denote 
dcpcndcnt and explanatory variablcs, rcspcctivcly. The error correction 
tcrm dcnotcd as EC,., inco~pratcd in thc short tern equation is the equi- 
librium crror. A sibmilicant prcscncc of this component in error correction 
cquation implics that thc systcm is out of a long term equilibrium and 
that it has thc ability to movc towards the equilibrium state. Alternatively, 
thc crror corrcction modcl could also be spccificd unconstrained in  which 
case wc cmploy laggcd valucs of all or somc level form variables intro- 
duccd in thc long run cquation. 

Unconstrained cmpilical crror corrcction models corresponding to 
cointcgraling sysLcms idcnlificd for rcal MI and M3 are computed using 
thc OLS through onc-sicp cstimalion and are presented in  Tables VI and 
VII, rcspcctivcly. 11 should bc mcntioncd that thcse models we= obtained 
through an cxtcndcd scarch undcr gcncrrtl to specific modeling strategy 
populariscd by Hcndry and arc found to pmvidc good out of sample fore- 
casts in thc short run. This approach towards 'hunting' models after a 
cointcgriling ~clalionship is discovcrcd has g&ncd widespread acceptability 
and is now comrnonly cmploycd in applicd economics (McDonald and 
Taylor, 1994). 

From thc uriconslraincd c m r  comction models presented in Tables VI 
and VII, it could bc obscrvcd that these an: quite simple in content. In 
bolh modcls laggcd lcvcl form variablcs arc significant and with expected 
sig-is. In casc of rcal M1 thc signs on d-GDP and d-REER are positive 
cvcn though not largcly significant. In case of real M3 equation, in the 
short run, real GDP has a significant and positive impact. The sign ob- 
scwcd on FiNSVG is consistent cvcn though not clcarly significant. As  
mcntioncd crlrlicr ihc choice of thcse models was predicated upon the 
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dcsirc to li;~vc modcls which perform consistcnlly well in out of samplc 
Sorccasls. Also, lllc rclativc insignificance of some of the important short 
run vnriablcs could occur as a rcsult of scrial correlation in thc residuals. 
111 lliis rug;~rd, an applicalion of say, Phillips and Hansen (1990) proce- 
dure would corrccl cl'licicncy but in any casc is unlikely to significantly 
i~llcr 111c numc~ical cstim;~tcs of thc cocflicicnts arrived_without such a 
corrcclion. 

Table IV : Utlcotistraitled Error Correction Model for Real MI 

Variablc Cocfficicnt t-statistic 

cons tan1 -101.529 -2.74 

d GDPR 0.001 1.16 

d REER 0.298 1.25 

MI-1 -0.42 1 -2.98 

GDP-I 0.001 3.50 

REER- I 0.339 2.00 

DW slat = 1.32 Rbarsq = 0.61 

Table VII : Unconstrained Error Correction Model for Real M3 

Variablc Coefficient t-statistic 

constant 

d GDPR 

d FINSVG 

M3- 1 

GDPR- 1 

d M3-1 

p*=O Rbarsq = 0.75 

Note: p* was found ro be significantly not d~ferent from zero on the 
basis of test of autocorrelation with Durbin's alternative formula 

for cases where in presence of a lagged dependent variable, T. 
Var (a) is grcuter than unity, making h-statistics inapplicable. 
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Thcsc sllo~t run modcls posscss desirable goodncss of fit statistics and 
havc bccn subscqucnlly subjcctcd to stability and forccasting subroutines. 

SECTION I11 

In this papcr a robust dcmand for rnoncy function was cstirnatcd by 
cmploying Johanscn and Jusclius (1990) multivariate cointcgration procc- 
durc. Long tcrm coinlcgr~ling rclalionships for rcal M1 and M3 functions 
wcrc idcnlificd and finally unconslraincd crror corrccting forms wcrc csti- 
matcd. Empirical cvidcncc in this study shows that rcal GDP, tradc 
wcightcd rcal cffcclivc cxchangc ratc and rcal financial wcalth as a scl 
arc cointcgra~cd with rcal M I  as well as with rcal M3. LR tcsls for 
wcilk cxogcnicly show that rcal cffcctivc cxchangc ratc is wcakly cxog- 
cnous in thc systcm. But this, as has bccn mcntioncd, is bccausc thc real 
cf'fcctivc cxchangc ratc has bccn largcly managcd ovcr almost thc pre- 
dominant part of thc sarnplc pcriod undcr considcration. Also, capital 
mobility has bccn low during thc same pcriod. 

An inlcrcsling fcalurc contained in Ihc study is the cffcct of financial 
wcnlth upon thc dcmand i'or narrow and broad rcal rnoncy balances 
which arc found to bc ncgativcly rclatcd to the former in thc long run. 
This is a clcar rcllcction of portfolio substitution effccts in the models 
posited hcrc. Sho& run cffccls of rcal GDP are positivc for both narrow 
and broad balanccs implying that thcsc arc important in explaining the 
short run dcmund. On thc olhcr hand, thc short term path of broad bal- 
anccs is ncgativcly al'fcctcd inter-alia by rcal financial wealth implying 
portfolio shil'ts as rcal valuc of financial stocks increases mainly on ac- 
count of rising sharc p~iccs. 

An investigation of the stability of spccilicd error correction or short 
run modcls of dcmmd for both real MI and M3 for the period 1969-70 
to 1992-93 conlinn that tlicrc cxists no significant in-sample instabil- 
ity. This cvidcncc on stability is upheld at a significance levcl of 1 per 
ccnt sincc thc CUSUM Squnrc graph stays within 1 per cent 'bounds 
during ~ h c  pcriod undcr considcntion, cxccpl for a brief episode of 1982- 
84 and that too in citsc of M3 alonc, whcrc CUSUMSQ i n  any casc 
slay wihin ihc 5 pcr cent bounds. Finally, but no1 the least, the useful- 
ncss of this cxclrrisc inust bc judgcd against the in-sample dynamic track- 
ing and out 01' sumplc forccasls produccd by short run modcls. While 
tracking is based upon succcssive estimation and rcapplication of dcpcn- 
dcni vari;~blc in lhc modcls ovcr timc, thc out of sample forecasting is 
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thc most stringent tcst of a model's stability and uscSulncss. In Table VIII 
bclow wc rcport tricking beginning 1987-88 to 1992-93. 

Table VIII : Dynalnic Tracking 

Year 'MI model M 3  model 
Aclual Forecast Actual Forecast 

Note: Num11cr.s in the Tuhle imply growth rates in real M I  and M 3  
qu~zntitics in corresponding years. 

An examination of dynamic forccasts prcscntcd in Table VIII suggest 
that cxccpt for thc ycar 1989-90 whcn thcsc wcre undcrcstimatcd, the 
Sorcc~sts Sor othcr ycars arc good with thc differcncc bctwccn the actuaIs 
and Sorccastcd values gcncrally turning out to be lcss than 1 percentage 
point in casc of MI modcl. In case of M3 modcl also, the turning points 
arc adcquatcly capturcd in, thc simulation. 

Apart from thc dynamic tracking of monctary growth rates reported 
hcn: wc also attcmptcd a two pcriod ahead ex-ante forccast for the years 
1991-92 and 1992-93. In conducting this excrcisc, the samplc was trun- 
catcd a1 1990-91 and the cntirc estimation pmccdure was rcplicated. Out 
of samplc forccasts wcrc then produced for the next two years. The forc- 
cast for thc growth of rcal M I  for the years 1991-92 and 1992-93 
tumcd out to be 5.37 and 4.72 pcr ccnt as compared with thc actual 
figures of 4.84 and 4.80 pcrccnt during the same ycars, respcctivcly. In 
casc of rcal M3, for the ycars 1991-92 and 1992-93, growh rates were 
cstimatcd at 2.65 and 6.23 pcr ccnt as compared with the actuals at 
3.07 and 7.51 pcr ccnt, rcspcctivcly. Parsimonious models sct up in this 
study appear to pcrfonn wcll in  capturing out of sample turning points, 
lcnding crcdcncc lo Ulc underlying long run and short run rcprcscntations. 
While', thc rnelllod of cnipiricul cstimation followcd in this paper yicld cn- 
couraging rcsulls, more intcnsivc ~ s c a r c h  clfon will bc llcccssrtry to scc 
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if cvcn morc accuratc forecasts can bc gcncratcd for the purposcs of 
bcttcr policy suppsl. This might ncccssitatc inclusion of ncw and missing 
infonnrrtion i1110 ~nodcls ;is well as i \ l ~  attcmpt to control crrors of obscr- 
valion and noisc which olicn disturb aggrcgatc data to somc cxtcnt. 

Notes 

1)  A useful survey of cnlpirical cvidcncc on thc inlpact of financial innovations and 
rcgdatory ch:lngcs on 1111: stability of money dcmand function in case of U.S. 
and so~ne otllcr OECD countries is presented in Judd and Scadding (1982). The 
inlpact of innovations and regulatory cliangc has, however, not received similar 
consitlccition in cnlpirical work on moncy demand in India. 

2) Furtllcrmorc, Monte Carlo cvidcncc of Gonzalo (1989) suggests that Johansen's 
nlaximu~ii likc1ihtx)tl ~cchnicluc for empirical testing of a cointcgration rclationship 
pcrfonns bcttcr lhan singlc: equation mcthods and alternative multivariate mcth- 
otls. 

3) ?Tic incorporation of inflation ratc as an opportunity cost mcasure when intcrcst 
ratcs are rcgulatcd has also been undcrscorcd in Johanscn and Juselius (1990). 
However, both term ticposits and inflation rate fail to enter the cointcgrating 
s p x c  in tllc Indian ciisc. 

4) Ti~csc arc inclusive of units of UTI and of other mutual funds. 

5) Tlic choice of thc pcriod has bccn dictatcd by the availability of reliable time- 
scrics for variables cmployd in die study. The time-period taken is smaller than 
in casc of nimy similar studies for the dcvelopcd countries, but is in linc with 
the availability of data and past tradition for empirical work for India. The 
c~npirical work is bscd  on annual data frcqucncy. In somewhat similar approach 
Lothian and Taylor (1992) dcnionstrale that the total length of the sample peri- 
od, rather than the frcqucncy of obscrva~ion, should be considcrcd important 
when exanlining the long-run propcrtics of tinic scrics and that higher frequency 
observations arc unlikely to affect the rcsulls significantly. Gonzalo's work with 
the Johmscn and Jusclius methodology reinforces this view. 

6) Wholcsalc Price Indcx (WPI) is widely used in the Indian case to measure the 
inflation ratc in die: economy as it has a large covcrage of commodities and its 
computation is based on a well set reporting system. However, as thc WPI is 
affcctcd by changes in adlninistcrcd prices, the choice of Consumer Price Index 
(CPI) or a GDI' dcflator niay not be discounted altogcthcr, even though we pre- 
fcrrcd working with the WIJ1. It is also possible, that expected inflation rate 
than thc inflation ralc itself, scrvcs as a bcttcr measure of opportunity cost for 
holding money. Furthermore, it  is also possiblc that with a move towards a 
niarkcl determined intcrcst ratc structure, in times to come some benchmark 
ir~tcrcst rate - short or long, or the entirc term-structure of intcrest ratcs could 
be scrving as an opportunity cost for holding moncy balances. These could be 
useft11 lincs of invcsligaiion in future research in th i s  area. 
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7) The criiical valucs wcrc first prcscntcd. in lohanscn's (1988) papcr for VAR 
without an intcrccl~t tcnll. Johanscn and Jusclius (1990) rcportcd critical values 
for VAK systc~lls with a constant for systcms upto 5 variables. Thcsc crilical 
valucs havc hccn cxtcndcd by Ostcrwald-Lcnum (1990) for system upto 11 vari- 
ahlcs. 

8) This is liardly surprising as exchange rate arc known to be lcpokurtik in distri- 
bution with a high frequency data displaying strong ARCH effccts. 

9 )  The nonnalizcd rc:rl money cointcgrating vector implies a short-run incomc clas- 
ticity of 1.215 for narrow moncy and 2.274 for broad moncy. Whilc thc broad 
nioncy inconlc elasticity is higher than has generally been found in casc of , 

convcntionul nioncy dcnl;lnd runctions, our narrow moncy income clastici~y is 
closcr to that fount1 in such carlicr studies. 

Armgo,  S and M.I. Nadiri, (1981), "1)cmand b r  Moncy in Opcn Economics", Journal 
of hfotzelury Ecot~omic.s, Vol. 7, No. 1, pp 69-83. 

Badlnlani-Oskocxc, M. (1991). "Thc Dcmand for Money in an Opcn Economy", Applicd 
Ecotzot?lics, Vo1.22, pp. 9 17-25. 

Rahmani-Oskr~occ, M and M. l~ourhcydarian(lW), "Effwts of Exchangc Ratc Sensitiv- 
ily o f  Dcniand for hloncy in an Opcn Economy: The Unitd Kingdom", Applied Eco- 
nomics, 22. 

Boughton, J.M. (l981), "Rcccnt Instability of the Dcmand for Moncy: An International 
I~crspcctivc", Soullicrn Ec'cotlw)ric Journal, Vol 43, No.3, pp 579-97. 

Rrmson, W.H. ant1 W.H. Bui~cr (1983). "Monctary and Fiscal Policy wilh Flexible Ex- 
change Rates", irt J.S Rh;ltld;lri and K.H I'utnam cd, Economic Interdependence and 
Flcxiblc Ex(xchat1gc Rufcs, MIT I'rcss. 

Brown, R.L J ,  Durbin. ;mtI h'l.Evms. (1975), "Tcclmiqucs for Testing ~ h c  Conslancy of 
Kcgrcssion Kclu~ionsl~ip ovcr Tinic", Journal (4' Royul Sfafisfical Sociely, N o  2. 

Corker, K. (1990). "Wcalth, Financial Libcralisation and the Dcrnand for Moncy in 
J : ~ p m " ,  /,\,IF Slir/J Pu/~cr.s, 37.4 18-32. 

Englc, K.F and C.W.J. Granger, (1987). "Cointcgration and E m r  Correction : Rcprc- 
sentalion, Estin~alion a~rltl Tcstilig", Economfricu, 55. 

Frisdnlan, M. (1968). "Thc Role or Monctary I'olicy",American Economic Review, 
vo1.58, ppl-17. 

Goldfcld, S.hZ. (1973), "Tl~c: Dcmand for Money Kcvisitcd", Brookings Papers 04 
Lcortomic: /\c:tivify, N0.3. 111) 577-638. 

Grimget, C.\V.J it11d I).Ncwlx)ltI, (1074), "Spurious Regression in Econometrics", lourrtal 
of E~cotu~t~~crrics, 2. 



96 RESERVE BANK OF INDIA OCCASIONAL PAPERS 

Hallnlan, J.J., K.D. I'or~cr :ind U.H.S~nall (1989), "M2 pcr unit of Potential GNP as 
an Ancllor for the I'ricc Lcvcl", Board of Governors of fhe Federal Reserve System 
.SlujJ Sludy, No.157, April. 

Hafcr, K.W. and D.W. Janscn (1991), "The Dcniand for Moncy in thc United Statcs: 
Evidence froni Cointcgr:l~io~l Tests", Journal of Money, Credi~ and Bunking, Vol 23, 
No.2, pp 1.55-68. 

Gonzalo, J. (1989), "Co~i~l);uison of Five Altcmative Mcchods of Estimating Long-Run, 
Equilibriuln Kclationsliips", Discussion .Paper 89-55. University of California at San 
Dicgo. 

Hcndry, D.F. (li)YO), "l2rctliclivc Failure and Eu~nomctric Modelling in Macro-Econom- 
ics: The Tr:insactions Dollland for Moncy", in P. Otnerod (ed), Economic Modeling pp 
217-42. London: tlcinc~n;uln Educational books. 

Hcndry, D.F. (19S5), "klo~iclllry Economic Myth and Econometric Reality", Ogord Re- 
view of Econot?ric Policy, 1 .  

Jarquc, C.M. and A.K. Rcra (1980), "Efficicnt Tcsts for Normality, Homoskedasticity 
and serial indcpcndcncc o f  licgrcssion Kcsiduals", Ec'conr~mic Let1er.7, Vo1.6, pp 225-29. 

Jolianscn (1988). "St;itisticcll Analysis of Cointcgrating Vectors", Journal of Economic 
Dynamics and Control", Vol 12, - pp 23 1-54. 

Johansen, S ant1 K.Juselius (1990), "Maximum Likelihood Estimation and lnfcrcncc o n  
Cointcgration - with i~pplications to tlic Dcmand for Moncy", Oxford Bulletin of Eco- 
twtnics urzd S~u~i.s~ic.s. 52, pp 169-2 10. 

Judd J.P. ant1 J.L. Scadcli~ig (1982), "Thc Search for a Stablc Moncy Demand Func- 
tion: A Survey of tlic 1'c)st-1973 Literature", Journal of Economic Literature. Vol XX, 
pp 993- 1023. 

Lothian, J.K. wlntl 1L1.1'. T;iylor (1992), "Thc Rcllavior of the Real Exchangc Ratc: Thc 
Kcccnt Exch;~ngc Kate Flont fronl the I'crspcctivc of h e  Past Two Centuries", manu- 
script. Inlcmatiol1:11 Monetary Fund, Washington. 

Miller, S.M., ~~~~~~~~~~p I>yn:miics: An Applicalion of CointcgraGm and Em-Corrcc- 
tion Modeling", Jourtzcrl ~ J J  hlorzcy, Credi~ and Banking, Vol 23, No.2, pp  139-154. 

Moosa, 1.A. (1992). "nit Dcii~;i~id for Moncy in India: A Ctfi tcga~ion Approach, The 
Itdian E~o?K~t?lic Jourttrrl, Val 40, No.1, pp 10 1 -1 5. 

Nag, A.K. and C;. Up:~tll~y;ry (1993), "Eslin~cltion of Moncy Dcmand Function: A 
Cointcgralion Aj)j)r~)ach", N C S I * ~ L . C  Buldi of Indiu 0cca.sional Papers, Vol 14, No.], pp 
47-66. 

Ost~~w;ild.Lcnun~.hl. ( I  !)YO), Krculc.ulurcd and E x ~ c t d ~ * t l  7able.r of lhe Asymploric Dis- 
triburbr~ /,/ .Sortie I t t i~~~rf t r r r~  Alu.xi/rrwn Likelihood C'oinlrgra~ion ?i!sls, Mitnco Institute 
of Fxonorliics: U~iivcrsiiy o f  C o j ) c t ~ I ~ ~ g c ~ ~ ) .  



THE DEMAND FOR MONEY IN INDIA 97 

IJarikh. A (19')1), An Apl~roach to M o n c t q  Targeting in India, Reserve Rank of India, 
DRG Sludy N ~ J  9 

I'hillips, I'.C.R. (1986), "Untlcrs~anding Spurious Kcgrcssion in Econornelrics". Jourml 
oj Economcfric.~, Vo1.33, pp.3 11 -40. 

lJhillips, IJ.C.R a ~ l d  I'crron, P. (1988). "Testing for Unit Root for Unit Root in Time 
Scrics Kcgrcssion", DiornclrikuJ5,335-346. 

l?iylaktis, K ;~ntl M.1'. Taylor. (1993) "Money Demand, The Cagan Model and h e  In- 
flil~ion Tax: Sonlc Latin Anicriclui Evidence", 'l'he Review of Economics and Stafisfics,. 

I'odolski, T.M (19X6), "Finilncial Innovation and ~ h c  Money SuppIy, "Basil Blackwell 
Lld.,  Oxford. 

IJoolc. W (1970), "0piini:1I Choicc of Monctluy IJolicy Instrurncnts in a Simple Stochas- 
tic Macro Moticl", Qurlrfcrly Journal oJ Economics, V o l  84, No.2, pp 197-216. 

Kmgarajon, C ( I  9s')). "1 sst~cs in Monc~uy Mw agcrncnt", The Indian Economic JowmI.  
Vol 36, No.3, pp1-13. 

Singh, A., S.L. Shcl~y nnd T.K. Vcnklitachalam (1982). "Monetary Policy in India: Is-- 
sucs and Evitl~ncc." Sicpplerrrc~~ lo Reserve Bank of India Occusional Papers, Vol 3. 
No.1. 

Stock, J.H. :111d M.W. W;ILSOII (1988). "Testing fix Common Trends", Journal of the 
Amcrican Stali.slic:trl Associcrliotl. Dcccnibcr pp 1097-1107. 

Va~\ idcvi \n ,  A (1977). " D ~ ~ ~ l i u r d  ria Money in lndia - A S w c y  of Literawe". Reserve 
Bc~rtk (4- India Occ:u.siot~cll Pupcrs, Vol 2.. 

Volckcr, 1J.A. (1978). "Tllc Kolc of Monetary Targets in an Age of Lnflation". Journal 
oj' Moncfury Ecoriortlics, Vo) 4, No.2, pp 320-39. 



RESERVE BANK OF INDIA OCCASIONAL PAPERS 

Technical Appclidix 

From a tllcorctical standpoint, thc thcory of cointcgration implies thc 
cxistcncc of a ccnlrc of gravity type lincar attractor around which obscr- 
vadons of solnc dala scrics may bc found to clustcr along time. In olhcr 
words, whilc an individual cconomic variable, vicwed as a timc scrics, 
could wander cxtcnsivcly, yet some scrics may bc cxpcctcd to movc so 
that they do not drifi too Rr  apart. Thc concept of an attractor is no- 
tionally cquivalcnt to a static long run cconornic cquilibriurn of variables 
Lhat arc 'coin.tcgri~tcd* in Gringcr scnsc. If, thcrcforc, a systcm of vari- 
ablcs is cointcgritcd, their drifting in relation to thc attractor is not pcr- 
mancnt and tllcrc is a tcndcncy to cornc back to it. For instancc, if 
moncy supply and pliccs arc cointcgr~tcd thcn thcy will move togcthcr 
along thc said atlmctor. A short run shock, howcvcr, could disturb cithcr 
of thcsc variablcs ol'f thc attractor and institute an equilibrium crror. 
Howcvcr, this dislurbancc will not bc pcrmancnt because sooncr or latcr 
corrcclions will need to bc u ~ r i c d  out by forces proposed by cconomic 
thcory. 

In ordcr to concrctisc thcsc idcas, Grangcr (1981) and Grangcr and 
Wciss (1983) p~u~poscd en-or-correcting rnodcls which allow long run com- 
poncnLs of v;u-iablcs to obcy cquilibrium constraints whilc short run com- 
poncnts havc a flcxiblc dynamic specification. Grangcr also showcd for 
the first timc 11i:it a full cn'or corrcction rcprcscntation would cxist if the 
variablcs in tllc system wclc 'cointcgrnblc'. Givcn the cointcgrability con- 
dition, consistcnt steady statc paramctcrs can bc obtained by cstirnating 
thc static 'coi~ltcgration' rcgrcssion. Englc and Grangcr (1987) suggest a 
two-stcp mcthod wllicll allows a robust infcrcnce on cointcgration. For- 
mally, if cacll clcmcnt of  a vcctor of timc scrics first achicvcs 
stationarity by dil'fcrcncing, but a lincar combination a' xl is alrcady sta- 
tionary, thc time scrics xl arc said to bc cointegratcd with cointcgrating 
vcctor a. Thcrc may bc several such cointcgrating vcctors so that a be- 
comes a matrix. Inlcrprcting a 'xl  = 0 as a long run cquilibrium, 
cointcgration i~nplics that deviations from cquilibrium arc stationary, with 
finite varirtncc, even lliough tllc scrics tl~cmsclvcs arc nonstationary and 
havc infiniic v;tri:ulccs (Englc and Grangcr,l987). 

In cmpiricttl applications and in kccping with thc above cxposition, 
cointcgratio~l 2nd crror corrcction modcling involvcs thc following srcps. 
Thc first involvcs dctcr~nilling thc ordcr of inicgrition of each of the 
variablcs under considcritio~l by cmployirig onc of thc bartcry of unit root 
tests. In this paper wc employ lllc wiilcly acccptcd Phillips-Pcmn (1988) 
I-test. Thc second slcp involvcs idc~~~ilica~ion/cxis~cncc of a1 least onc 
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uniquc coinlcgralion vcclor in a multivariale cointcgrating rclahonshlp as 
suggcslcd by Johanscn and Jusclius (1990). Finally, an c m r  correction 
rnodcl is set up. An crrtor-corrcclion modcl displays long and short run 
clfccls of cxplan:llo~-y val-iablcs on tllc dcpcndent variable and throws a 
good deal of itiformalion on  thc dynamics of the system. This paper 
follows ~1andi1t.d Jolii~nscn and Jusclius (1990) procedure for cslimating 
~nullivariatc coinlcgrnlion relationship. Absolving from cumbersome nota- 
tional algebra, lliis nic11iod could bc dcscribcd as follows: ?he procedure 
cnlails cslimalillg pa~unclcrs of a tradilional first difference VAR (vcctor 
autorcgrcssion with simil;~sly integrated variables) inclusive of a long run 
i l i ~ ~ i ~ ~ t  malrix tl~at 'conlains information about long-run relationships be- 
tween lhc v;lriablcs in the data vcclor (Johanscn and Jusclius, 1990). If 
tlic dimension ol' tlic ilnpact rniitrix is less than its rank then it could be 
cxprcsscd as i\ multil)lc ol' two conformably dimcnsioncd matrices, say, 
'a' and 'IS'. 111 his ciisc lllc vcclors in matrix 'B' arc cointcgrating vcc- 
tors which in lincar associalion with dala vcctors rcsults in a stationary 
proccss. Thc alli~ malrix on ~llc olhcr hand exemplifies coefficients of ad- 
justmcnt Lllal rcllccl ~l lc  spccd of adjustment towards the equilibrium. In 
this framework il is dcsi~iblc lo obtain at lcast one cointcgrating vector 
[so that r (rank) =1 1 thal cst;iblishcs thc modcl. If for examplc, r = 2 
then onc could in prit~ciplc assume that thc systcm is stablc in more than 
onc dimcpsioii. Tcsls ol' Iiypothcsis for the rank of the impact matrix is 
conduclcd using tllc likcliliood ratio (Trace-tcsl) and maximum-eigenvalue 
lcst (Lambda-max lcsl). 

Howcvcr, bcSorc onc bcgins Lcsting Tor the rank of the long run ma- 
trix, rcsidual tliagnostics in the systcm ought to satisfy the assumptions of 
nonnality and serial indcpcndcncc. This is rcquired because the distribu- 
tion propcrlics of rcsi sialistics undcr Johmsen's procedure have not been 
invcsligatcd unclcr dcparlurcs from normr\lity. 

In a furlhcr cxlcnsion of analysis the possibility of weak exogeneity 
ol' a single 01. a group ol' variables with respect to the long run coeffi- 
cients a and U i s  also usually tested within the above framework. A 
likelihood r ~ t i o  (LR) test of wcllk exogeneity tests for the inclusion/exclu- 
sion of a vari;iblc in thc cointcgrating space. Specifically, in tests of hy- 
polhcsis of weak cxogcnci~y, zcro restrictions or loadings are placed on 
I h c  elcmcnts of ihc alFd matrix and LR tests canied out for purposes of 
infcrcncc. IS lllc hypolI\csis of zcro rcsuiction is accepted then the variable 
is considcrcd lo bc wc:rkly cxogcnous and Lhc dimension of the system 
s~;tnds appropriately rcduccd condilioncd on that variable without affecting 
~ h c  cstirnalcs of U vcctor, The Johanscn and Jusclius (1990) procedure 
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also allows hypothcsis tcsts in casc whcn the fl vector is assumcd a- 
priori. This hclps in rcconlirming or rcjccting prevalcnt notions about 
paramclric cstimirtcs such as clasticitics obtained through othcr methods. 

Johanscn and Jusclius (1990) proccdurc entails estimating a traditional 
first diffcrcnccd vcclor autorcgrcssion (VAR) which could be rcprcscntcd 
as follows 

6 XI = rr X,, + T Z,, + E ..*...............I I ]  

whcrc X arc rr syslcm of fixcd vcctor of variables includcd in the 
VAR and thc E arc i.i;d Gaussian errors. Z,, is thc stacked vcctor of 6 
X,., ,......, nX,-,. n and T arc cocfficicnts appcndcd to X,., and Z,,, rc- 
spcclivcly. Tlic syslcrn dcfincd in cqualion ( I )  is an error correction 
rnodcl and is a transform of thc VAR in lcvcls if the serics are non- 
stationary, say I (I) ,  and thc rank of matrix x(=aB') is less than the di- 
mension of tlic systcm. As already statcd, thc rcduccd rank of Ihc long 
run matrix x is also thc numbcr of coinlcgrating rclationships among the 
scrics and I3 is  tllc cointcgrating vcctor. Thc solution for 13 is found by 
solving lhc likclihood maximising condition obtained from thc likelihood 
(conccntmtcd on U) corrcspnding to cquation (1). This entails solving the 
cigcnvalucs (0) and vcciors for thc systcm 

1 0 S,, - S,,S,, -'So, 1 = 0 ....... 121 
A A A A 

whcrc Sij = (l/T) XRilR;, (for i,j=l,O) with R, and R,, as residuals 
from rcgrcssions of 6 X  and X,., on Z,,. The likclihood ratio tcst of the 
null hypothcsis of not morc than r (lhc rank of n) cointcgrating rclalion- 
ships againsl thc allcmativc of stationarity of all scrics is the trace tcst. 
On the othcr hand if thc null i s  positcd against the alternative of at 
most r-l slalionary rclationsllips thcn the statistic suggested is the rnaxi- 
mum cigcnvaluc. Thcsc tcsts arc bascd upon the significance of eigenval- 
ucs and dislributions arc non-slmdard and critical percentiles tabulated in 
Johanscn and Jusclius (1990) and extended for larger systems i n  
Ostcrwald-Lcnum (1990). Tcsts of lincar rcstrictions on a and 13 are con- 
duclcd by crnploying the usual LR tcsts aftcr restricting the free param- 
etcrs and going back to tlic solution of restricted equation (2) and the 
eigcnvaluc mutinc. The LR tcsts a E  distributed as chi-squan: with degms  
of freedom dcpcnding upon the numbcr of restrictions. 
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State Government Lotteries 
S. Chatterjee' 

Thc objcctivc of h e  stucly is to prcscnt a simple economic framework for thc 
evaluation o f  some or the aspccts of the Statc Government lottery system in India. 
Thc (morc) impor~ant issucs of nlorality and operational complexities that are im- 
plicit in the lottcry system arc abstracted from, or at best, merely touched upon. 
The study concludes that S t a t  lottcrics in India arc a relatively high-cost instru- 
mcnt of rcsourcc n~obilisation. Howevcr thc primary conccm is whether the prohi- 
bition of lot~crics (a h e  withdrawal of Lhe Statc from lottery activity would be ef- 
fcctive in curbing pcoplc's tcndcncy to gamble and in leading to a proliferation of 
o ~ i ~ c r  illcgnl/crimin;rl forms of activities. 

Introduction 

Stalc Govcrnmcnl lollcrics, whcn first introduced were to serve 
socio-cconomic objccdvcs. Over lime, qucstions have been raised about 
thc vcry r;ilionalc for Slalc-sponsorship of lottcrics in view of the social 
stigma altaclicd lo thc clcmcnl of gambling2, associated with lotteries. 
Thc continued ~xsotl lo lo~~crics by most State, Governments gives, prima 
fizcie, an impression of an ovcrt disrcgard for social ethics. This, bow- 
cvcr, may nccd to bc cvaluatcd in an objective manner with reference to 
solnc of the bt-o;~tlcr issucs such as thc irregularities in the lottery trans- 
actions, h c  binding budgct constriinls of the State Governments, the im- 
plicit trdnsfcls in tllc pattcnl of i'ncomcs or even expenditures, as well as 
thc polcnlial (socisl) cosls of Govcrnmcnt 'abstinence'. The purpose of 
this papcr is to cxaminc solnc of lhcsc issues essentially to gain some 
insights into 111c operation of ~ h c  Statc Government lotteries in India 

* Tllc autlior is Assist:~nt Adviser in the Department of Economic Analysis m d  Policy. 
Thc ovcrall guidancc of Dr. A. Vasudevan and the valuable suggestions of Sarvashri 
K.K. Pattnaik, M.S. blohanty and S.M. Pillai are gratefully acknowledged. The views 
cxprcsscd arc thosc o f  the audior and not necessarily of the institution to which h e  
bclongs. 

2 Some prefer to makc a distinction between gambling and lotteries, based on their 
perception of tllc dcgree of human skill required for winning. But most dictionaries 
do not diffcrcntiatc bctwecn tllcsc two terms. To gamble would mean to play any 
game of chmcc wliilc a lolkry is defined as an arrangement for the disaibution of 
prizes by chancc cx lot (Chanlbcrs Dictionary). 
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THE STATE LOTTERY SYSTEM 

Lotlcrics wcrc said 10 ll;lvc bccn cmploycd in  Romc from the 
Middlcs Ages wl1c11 1l:tlian mclcllants uscd them to "scll" thcir mcrchan- 
disc (Johnsoti, 1970). Lotteries from tlicrc, sprcad on to othcr Europcan 
couulrics i~icluciing France, Gcunany, Spain and England. Thc first En- 
glish lollcry scelns lo havc k e n  approvcd in 1569 for a spccific purposc, 
namcly, l i ~ r  tupairing harbours. Akcr a short but rapid expansion during 
lllc Iatc ciglllccn~l~/carly nil~ctccnlh century, lottcrics fcll into disrcputc 
mainly bcc;~usc ol' "irrcgularitics" in thcir operation and by thc middlc of 
tllc ninctccnth century they ' ~ ~ c l c  prohibited in England, Frmcc and Swc- 
den. 

A more or lcss similar llislorical phcnomcnon cxistcd in thc case of 
North American colonics M ' I I C I ~  Iottcrics WCK introduced in thc carly scv- 
cnlccnlh century allti lhcir procccds uscd for dcvclopmcntal purposcs (for 
financing roads, ci~nals, i~~ciuslrics, citics, educational institutions and 
cl~urchcs). Aftcr Indcpcndcncc in 1776, much of thc lottcry activity 
ccntrcd around Pl~ilmlclpllia. Ilowcvcr, around thc middlc of thc ninctcenlh 
ccntury, lottcrics wcrc bcsct by irrcgularitics in thcir operations which led 
to lhcir prollibilion by mosi Stales. 

Recent Developments Abroad 

In rcccnt ycars, Statc sponsored lot~crics sccmcd to  havc become 
popular in sonlc Sratcs in t l~c USA. In 1963, Ncw Hampshire had one. 
By 1989, 32 Slates wcrc opcr~~ting different kinds of lottcrics which had 
"quickcr pay ofl's, biggcr prizcs and grcalcr intrinsic play value" 
(Clotfcltcr 'and Cook, 1990). Conventional lottcrics (in which playcrs 
bought tickcts and waitcd f o r  days or wccks to see if thcir ticket was 
drawn) wcrc xpl;~ccd by "i~isl;tnt" gamcs (which givcs players a chance 
to discovcr im~ncdiatcly if tllcy had won a priz.~), "daily nurnbcrs" game, 
(which lcts plagcrs ch(x>sc thcir own numbcrs, thus providing an oppor- 
tunily to bccomc activcly involvcd in the gambling proccss) and the 
"lolto" (in which pl;tycr-s sclccicd 6 out of 44 numbcrs in the hope of 
winning prizcs/jackpots). Prizc moncy accounted for 45 pcr cent lo 60 
pcr ccnt of lol~cry rcvcnucs luid avcragcd 50 per ccnt; operating cxpcnscs, 
including commissions paid to retail salcs agcnts varied bctwccn 6 per 
cent and 30 pcr ccnt of tllc rcvcnucs and was placcd at 10 per ccnt on 
an average wllilc rlct rcvclluc k, Uic Statc constituted 23 pcr cent to 44 
pcr ccnt of gross rcvcnucs iti~d avcragcd 40 pcr ccnt. 
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Counllics likc Ireland, illc crstwhilc West Gcmany, Brazil, Japan and 
Australia inlrotluccd lottcrics during thc carly Ihirtics/mid-fortics of this 
ccntury. On illc aggregate, approximately one-half of thc gross rcvcnucs 
wcrc usually paid out in  plizcs, but thc payout ratio varicd bctwccn 30 
pcr ccnl (Italy) atid morc Iliati 70 per ccnt (Brazil). Profits rangcd from 
15 per cclil (Argcntin;~) lo 50 pcr ccnt (Swcdcn) with an avcragc of 
aboul 30 per ccl~t. In m;uiy counlrics, procccds arc carmarkcd for cxpcn- 
dilurcs on cllasily, Ilcallli, cducalion and wclfarc. In a majority of coun- 
tries, however, pn)lits arc clianncllcd inlo gcncral rcvcnuc funds. In rcla- 
lion lo Ccntral govcnimcnt rcvcnuc, lottcry prolils accounicd for less than 
1 pcr ccnt of' rcvcnucs cxccpl in Spain (23 pcr ccnt) and Swcdcn (1.4 
pcr ccnt). 

Thcrc wcrc no govcnlnlcnt opcratcd lottcrics in Canada prior to 1970, 
cxccpt for Llic one illln)duccd by lhc provincial/lcxal lcvcl govcmmcnt of 
Montrcal in 1968, wliicli was declared illcgal by lhc courts by thc end 
of that yc;ts. During 1 %'0-70, lollcrics wcrc introduccd by Qucbcc, 
Ontario, tllc Wcslcrn provi~lccs, tllc Allantic Provinccs and thc fcdcral 
govcnimcnt. 'I'llc Olympic lollcry was introduccd in 1974 to dcfray cx- 
pcliscs of tllc 1976 Olympics. Among llic provincial lottcrics, 'Lolo Quc- 
bcc' ofl'crs l i )ur  lo~~crics c\ ' i~ l i  dirfcrcnl tickcl priccs ($ 0.5 to $ 5),  pr ix  
structures (111aximum prize ranging from $ 5,000 to $ 1.5 million) and 
Srcqucncy of tlsnws (wcckly, iiio~ill~ly, bi-monlhly). Ncarly all of thc prof- 
its from the lo~tcry go  lo tllc consolid;itcd rcvcnuc fund. Thc Ontario and 
Wcstcm C;~~iada lottcrics also havc gcncrally thc samc structure. 

The Indian I<sl)crience 

In India, Io~~csics wcrc i~iitiatcd by a few Statc Govcmmcnts during 
thc latc 'sistios. 'l'llc maill ol)jcctivc oS lotlcrics was to rnobilisc rcsourccs 
for thc Stalc C;ovc~~lmcnts ap;u-t Sir)m serving othcr socio-cconornic goals 
including provision of  cml)loymcnt for salc of loltcry tickcts and rcplacc- 
rncnt ol' o ~ l ~ c r  l i ~ l n ~ s  ol' gambling by Statc-sponsored mcchanisms. Subsc- 
qucntly, howc\lcr; somc Sl;~tc Govcrnmcnts likc Gujarat and Madhya 
Pladcsh, discoli~i~iucd Iot1c1-~CS, 

Thc lottcry systcrii i n  India is gcncrally organiscd in two ways. 
First, lhcrc arc C;o\rcmmcnt-run lottcrics in which the Govcmrncnt undcr- 
lakes all t'clc\~;tul opcralio~ls such as printing and selling the tickcts and 
conducting tllc clr;~w. The Stalcs which havc this system include 
Ku~n;ltuka, h/lal~;~rr~sIilr:l aiut Uu;lr Pmdcsh. Thc olhcr mcthod is Govem- 
mcnt-spoiisorcci. I l l i s  has two strcams: (a) Thc Govcmrncnt prints the 
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lickcls, dccidcs upon llic prizing pallcrn and thcn sclls thc tickcts to 
wholcsalc iigcllrs at discounts. Normally, the major prizcs arc dccided by 
~ h c  Govcrnmcn[ wliilc thc millor oncs are lcft to the discrclion of thc 
agcnls. SLiil~s adopting this mclllod includc Arunachal Pradcsh and Delhi. 
(b) Thc agcnls dccidc ~ h c  prizing patlcm and rcmit a royalty lo thc Gov- 
crnmcnl dcpc~~ding upon 11icir profils. Mosl of the caslcm Statcs have 
adoptcd this mclliod. Thc Ccntral Govcmmcnt and a numbcr of State 
Govcmmctlts Iiavc issucd scparitc guidclincs for thc propcr functioning of 
lhc Stalc lollcry syslcm, tlic salicnl fcaturcs of which arc givcn in  the 
A~incxurc. Thluc key clcmcnrs of thcsc guidclincs, may howcvcr, nccd to 
be mcntionctl Ilcrc: (i) Tlic ceiling on thc first prizc is fixcd bctwccn 
Rs.1 lakh i i t l~ l  Rs.25 lakh, dcpcnding on the type of draw; thc maximum 
prjcc of a lickct is correspondingly placcd at Rc.1 and Rs.3. (ii) The 
1ol:il valuc of prizcs Sor cacli driiw sllould be at lcast 50 pcr ccnt of the 
gross valuc 01' l l~c tickcts for salc; and (iii) Ihc nct profit accruing from 
lhc loltcry may hc at Iciis~ 15 per ccnl of thc gross value of the tickcis 
prinlcd for salc. 

THE ECONOR,IICS OF STATE LOTTERIES: AN OVERVIEW 

Tlic main thcorctical considerritions in rcspcct of State lotteries revolve 
around thc li~llowing rhrcc (inter-rclalcd) issues : 

(A) Thc ralion;llc for Srarc sponsorship of lottcrics; 

(B) Implicit Tiixiiiion in Sliitc Lollcrics, incidcncc of the tax and net 
wclfiirc gains and 

(C) Cost burdcn of Slalc Loltcrics. 

The Rationale for Sfate Lolteries 

AL thc outsct, prcsumc Ihat organized gambling (including lottcrics) 
would bc run on  thc bait cconomic p~cmisc that the pricc of Lhc 'prod- 
uct' would be grcalcr than thc cxpcctcd moncy value of the gamble. 
Givcn sucli iI 'Iiopclcss' invcstmcnt for thc consumer, i t  would appear 
iwdon:il lo I'ind pcoplc wlio arc oihcrwisc risk-averse (i.c. apan from 
compulsive ga~nblcrs), still p~ufcmng lo gamblc. Thc explanation lo such 
a situation h;w bccn usually given in tcrms of onc or morc of thc follow- 
ing factors: ( i )  thc plcasurclrccrcalion that may bc associated with the 
mcrc ac[ or g;~tnbli~ig (S~cxkcr, 1967); (ii) the high premium auachcd to 
a cl~ancc Ibr improving o~ic's sli~ndard of living (Fricdman and Savagc, 



STATE GOVERNMENT LOTTERIES 105 

I )  ( i )  Ilic 'ilvail;~bilily' or llic casc with which it is possibtc to 
visualisc Llic prospccl of winning (Tvcrsky and Kahncman, 1974) cspc- 
cially whcn atlvcrlising could cxploil [his Pictor; and (iv) the tcndewy of 
an 'illusion of control' among gnmblcrs which makcs them fccl that 
choosing winning numbcrs is  parlly a matlcr of skill cvcn in purcly 
cliamcc gi1mcS (Langcr, 1978). Each of tlic abovc factors has the potential 
to riisc t l~c cspcclcd valuc ol' Lhc gamble to makc it worthwhilc for Ihc 
'consumcr' to play. It is  llic acknowlcdgcmcnt of this basic aspcct that 
may prcvclil llic dcmilnd f o r  gambling from being tcrmcd irrational, fmm 
an cconomic poinl ol' vicw. 

As ag:dns~ abovc, ~hctw i1l.c sonic cqually convincing 'cconomic' arbw- 
mcnts a s  lo why gamblitlg may 1i;ivc lo bc ahhorrcd. Thcse arc: gambling 
crodcs thc moral foulld;~lions oS lhc pcoplc, cncouragcs attiludcs that arc 
no1 cot~ducivc lo 1111-ill and Ilard work, gcncralcs largc (social) costs extcr- 
nal to tlic giumblcr and hits 1llc dangcr of lcading to ovcrindulgcncc. It 
could be argued, llicrcforc, that tlic Slatc should, at lcast rcfrain from 
sponsoring such nclivilics, i l '  ti01 colnplcicly prohibit thcm. It may bc 
howcvcr, mcu~ioncd [hat Ilic chargc ol' ovcrindulgcncc against lottcrics is 
no1 always supporlcd by tlcfinitivc cvidcncc. Morcovcr, il has bccn 
rccogniscd lliat lhc tcndcncy for ovcrindulgcncc dcpcnds upon specific fac- 
tors - thc Srcqucncy of oppollunily to gamblc, the odds against winning, 
the cxtcnt l o  which ~ h c  ganiblcr thinks thut hc is cxcrcising his skill in 
clioosing tlic winning nunitxts, tlic clcmcnl of cnlcltainmcnt or connection 
with somc sporling cvcnl, clc. - which may not charactcrisc all syslcms 
ol' lotlcrics (Kinscy, 1963). 'T'licrcSo~c, to ~ h c  cxtcnt Statc lotteries an: dc- 
.void of ~hcsc l'calurxs, they may bc absolvcd from thc chargc of abetting 
ovcnndulgcncc. 

Thc cilsc l i ~ r  Statc sponsored gambling (loltcrics) is usually 'put for- 
ward on tllc basis of tlic li)llowing two argumcnts: (i) thc substitution 
cffccts ol' sucli iI mccha~iism ;~tid (ii) thc bcnclits that arc inhcrcnt in this 
spslcm. Ttlcsc nccd to ix cx;unincd in dcpth. 

On tllc ;~ssumption or a lligli likelihood of malpncticcs in privately 
orginizcd ganrbling and 111c allcgcd ncxus bctwccn somc of thcsc forms 
and various cr-iminal activilics, il is oTtcn conlcndcd that Statc sponsored 
Iotrcl-ics arc atblc to ol'fcct' a 's;rfcr' avcnuc to ggamblcrs. Thc assumption 
of subslitu1;ibiliiy bclwccn lollcry p~uducls thcmsclvcs and bctwccn lottcr- 
ics anci otllcr ganics, t l i : ~ ~  is i~nplicit in this linc of argument, was cxam- 
it~cd by Clo~lkllcr i111d Cook (1000). Thcy, howcvcr, found that in the 
U.S., thc i~itn)duclion of' ;I 1110112 popular Stnlc loltcry (thc Lolto), in Fact, 
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simulla~lcously, incrcascd tlic s:~lcs of olhcr Stalc lottcrics implying thc 
injcctio~i of '~icw' moncy. Wllilc ;sccpting that thcrc waq no rcliablc cvi- 
dcncc Tor cxlcnding this collclusion to illcgal gamcs, thcy, nevcrthclcss, 
obscrvcd illat St;ltc lottcrics h;~d greatly broadcncd participation in com- 
mcsciJ gtunhling both Icgnl as well as illcgal. Stockcr (1972) has, in 
lircl, pointed oul that it is alwnys possiblc Tor illcgal lotlcrics to countcr 
tllc Statc spo~lsorcd ones by offcling slightly bcttcr odds or more frcqucnt 
drnwings. tlc also iivcrs that thc claim that thc nationalisalion of thc lot- 
tcl-y syslcm is ncccssary in osticr to kccp it honcst and assure that the 
consumer gctn wh;rt hc w;a~ts, prcsupposcs that competition in the industry 
is so wcatk as to li~il to ol'1i.r any consumcr protcction. 

Once i t  is acccptcd thiri g;imlbling, cvcnthough is rcgardcd a5 a social 
evil, cannot be curbcd nppscdi;ibly, then ~ h c  Statc may bc justified 
spoiisol.ing il m i  nising ;I ~-c,wnuc thcrcfrom, much on Ihc s m c  grnunds 
;IS tllosc atlva~lccd for Icvyir~ t;~xcs 011 alcohol and tobacco ,products. Thc 
resources t l l ~ ~ s  mopped ilrp 1'ru)m ~ h c  public could bc rcdircctcd towards 
dcvcloptncn~;~l cnds (likc ~l lc  provision o f  social andl cconomic scrviccs) 
(Johnson, 1970). In cll'ccl, rhc Slate, by offcring ,a Jottcry, providcs 3 scr- 
vicc wlticll x~~iatcs  ~llc 'g;rnlbli~~g urges' of thc consumers. It is gcncrally 
~ccogniscd ll1:11 ullcicr lhc crilical ;~ssutnptions (a) that individuals arc well 
i~llbnncd alld (b) th;rl thew arc no cxtcrnalitics in consumption, thc Icgal- 
izilion and p~.ovision oS Io~tcsies by thc Statc, cvcn with a price grcatcr 
illall lhc ;rvcrrmgc a(lminis~rrr~ivc cost, crcatcs a potential consumcr surplus 
(aid hcncc all incrcasc i n  cconomic wclhrc) whcn compared to the situ- 
alion ill whicll lorlcrics arc ~>n)llibitcd (Clotfcltcr and Cook, 1987). How- 
cvcr, lliis by itsclf also docs noi ncccssarily guarantee that lotlcrics pro- 
vided by tllc Stale arc un;rulbiguously optimal as (a largc) part of the 
wclli~n: gains rcsultiug ilicscfm-om could bc usurpcd by way of thc implicit 
tax in tlicsc Iottclics. 

I~nplicit T;~s:rlion ant1 Ncl \Irulfa'are Gains 

By apl~rol~r'iating a pas1 of lllc salc procccds from lottcry tickcts, the 
St;t~c iniplicirly levies an cscisc-likc tax o n  thc purchasc of thcsc tickc&. 
It is ofla1 cl:~imcd thai sirtcc lotlcrics arc a non-csscntial purchase this 
appropri;rlio~l should no1 be lscalcd as a tax. This argumcnl may not, 
Ilowcvcr, Iloltl, given ~ h c  ;~~l;rlogy lo nlcohol and tobacco products. Morc- 
ovcr, the lollcry I;IX is fixctl and is iildcpcndcnt of ihc charactcn'slics of 
lllc consunlet-, jusl as lilt c:msc will1 any othcr cxcisc tax. Furthcrmnrc, 
since lllc 'p~~otluc~s '  unclcr 111c lollcry syslcrn would bc sold at a price 
cotlsider;~blg lligllcr 111;111 tllc atlcr:rgc cosl, ~ h c  net rcvcnuc fn~m I(~tcrics 
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may be labcllcd as ilnplicil tax. As a conscqucnce, the avcragc cost 
curve in rcsl~ccl of Stalc lot1ctics, iriclusivc of thc tax (or lhc Slalc9s 
pn~lils), sl~ifls upwards and itltcrsccls tlic dcmand curvc at a lower lcvcl 
ol' 'qu;lnlily' (:ind a cotrcspolldit~g highcr pricc) and thcrcby rcduccs con- 
sulncr sutl>lus wliicli origin;llcd lium ~ h c  mcrc prov4sion of Lhc lollcry. 

Tl~c ratc of such an itnplicil lax also has rcvcnuc and wclfan: impli- 
cations. Total procccds Srotn lollcries (R) can bc dccornposcd inlo (i) 
Prizc moocy (P) (ii) Opcrilii~ig Expenses including advertising costs and 
comtnissiot~s (C) and (iii) Ncl rcccipts to thc Statc (N). The cquivalcnt 
cxcisc lax ralc on loltcry purchases is hat which would yicM m identical 
atnounl ol' rcvclluc (N) lo llic Sl;~tc if lollcrics wcn: opcralcd privatcly on 
il break-cvcn basis (i. c. without prolits) at thc samc ovcrall cost (C + 
P) a id  thc lit\ was Icvicd o ~ i  cach purchusc. The implicit tax ratc is thus 
givcn by 1Ilc riilio IN/(C + I>) ] .  A changc in thc lax ratc (via a change 
in thc price of Lhc lollcry lickcl) would affcct thc Slalc's rcvcnucs, dc- 
pcnding o n  111c clasticily ol' tlcmand. A highcr pricc could, however, viti- 
alc thc misallocation of rcsourccs lr;~ditionally associated wilh :my iorrn of 
indirect lax;~lion. On lltc oll~cr hatid, il could wcll bc juslificd as a 
sumptuary tas l o  discout;lgc oonsutnplion of thc lotlery product. From thc 
point of vie\\! of optilnal lai;~tion, it may bc nolcd thal, "thc optimal 
cxcisc tax rate on a cornmotlily depends on its pricc clasticily, whcihcr it 
produccs cxrctn;Jit ics and tllc dislribulion of consumption ovcr income. 
Ignoring cxlct-u:tlitics and tlistribulion, thc crficient assignment of cxcise 
t;lx ralcs rc<lu iscs minirnisalio~l of dcadwcight loss by taxing thosc items 
with clastic ticm;und less hcavily ihan thosc with inelastic dcmand. If the 
pricc clastici~y of dcm;lnd ol' loltcrics i s  grcatcr than unity, thcn lottery 
laxalion gcnut.atcs grc;ilcr dc;~cl~vcight loss than taxation of ilcms with 
inclaslic dcm:ltldn (Clotfcllcr and Cook, 1990). On thcse grounds, Lhcrc- 
forc, a casc could bc made out Tor rcducing thc implicit tax ratc (price) 
on Sl;itc loltct.ics, dcpcrlding, ol' coursc, on thc elasticity of dcrnand. 

T~k ing  into accoutll distt-ibulional considcralions, cornplicalcs thc issue. 
Assumc tliat the incitlcncc of lhc illlplicit tax is rcgressivc i.c. "tax rcv- 
cnuc collcctccl I;~lls as a pclwcntagc of incornc as incornc rises. In the 
casc of ~ ; t x  tuvctiuc dcrivcti 1'roni loucrics, sincc rcvenues arc a constant 
propo~lion of tl'lc pricc o f  tllc lickel, thc Lax can be said to bc regressive 
il' cxpcndilurvs on lollcry rise less rapidly than incomc" (Brinncr and 
Clotlcltcr, 1975). 7hcn a higlicr ralc, by itsclf, would have adverse wel- 
h rc  im pli caliotis. M o ~ o v e r ,  i l' loticry proceeds are earmarked for cxpcn- 
dilu~cs whicli 1;lrgcly tx~lclit micldlc or high income groups, then the com- 
biticd packagc or tax iuld cx j~ t ld i~urcs~  may bc rcgrcssive (tend to widen 
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iacomc dill'crcnlials). On tllc otlicr I~and, if lottcry procecds flow into a 
gcnct:~l rcvalirc funtl will1 all cxpcnditurcs incrcascd proportionately, thcn 
tlic cornbincd cSfcct m;iy bc p~r)grcssivc (Johnson, 1976). One could pose 
an altcmalivc hcrc; for cxamplc, if lollcry rcvcnue is carrnarkcd for a 
soci;tl prr)jccl mcnnt for poor, ~ h c  wclfarc impact could be different. The 
dc;id wciglit loss of implicit lollcry tax in this case could be countcrbal- 
;unccd agai~lsl [hc wclF~rc gain from the project and that might imply an 
inip~vvc~ncrll in ovcl-,dl social wcllilrc. Howcvcr, Lhis conclusion 5s a mat- 
tcr of cmpi~.lc;il vcrilicalion and would dcpcnd on the type of social wel- 
E u c  funcliori cl~oscn Tor lhc purposc and Lhc valuc of incguality aversion 
,par;~mclcr. 

Emn 1lic .rcwrxm mgjlc, !the 'wry :first stcp in :assessing State loltcries 
:wuM Ibc c ~ n  dkirol:~niinc v.ih&t;icr :lltll ~tmxiipts (N) am ;@tive. According to 
M z ~ w n  ((ll976f), ;hotwIw, ilhc iqpcriitiqg expc- (Gdniiristrativc costs) (C) 
of Uafi.Oiljics (c';I,R !he ~~~t t l .~ i l15i! l  (cia. witrdhar :arc high or  low) on the 
&is af !She u;\(ii;y iin xdtiidbl !hmliics arc xii~wcd. If lotteries are viewed 
c~~~tiirdy 3% :;I imdttal~\dl io'r im@~b$l&irg rl-rsvcnucs .for the State, thcn the rel- 
.cv;int mc;isnrc ik $iwm @y llBic r;itio [CJNJ. This ratio can bc compared 
to 'tliosc irl rcslxL'1 , o ~ T  .oitiur ri~ist~utnc~ils &of ~ s o u r c c  mobilisation, including 
rhxcs. (Qn ikhc tolllr;r ita~nd, 3S ilotlcrics arc opcratcd to provide invcstment- 
rccleatian;il .SL\IW~CC .lo 'indiViiiuitls, thcn onc mcasurc of the burdcn of 
a~(lmiriisir-,~livc coslt; qs rlhc in~iio IC/(R-N)] or [C/(C+P)]. The ratio derived 
in thc ,case ol' 'lotlcrics :mqy lhcn bc comparcd to those in respect of 
olhcr ~ o v c ~ ~ i ~ l l a l l  invcslmcnt (bonds/sccuritics) or recreational scwiccs. 

In sum, thcrc tlocs no1 sccln lo bc any singlc yardstick by which 
Slatc lotlcrics can bc vicwctf as 'dcsirablc' o r  othcrwisc. The specific 
policies in ~cslxcl of S w c  l o ~ c ~ i c s  would dcpcnd - upon the way in which 
lo~tcrics arc vicwctf iuid lllc o1)jcctivc tllcsc arc mcant to serve. This is 
piirlicularly so in rcspcct of lllc rnrc of. the implicit lottery tax which 
may nccd lo bc Lixcd aftcr laking inlo account a variety of factors such 
ils thc po1cnli;il loss or comumcr surplus, thc elasticity of dcmand, the 
incidcncc of rllc lax, and tllc usc of Lhc tax procecds. 

ASSESSIPIENT O F  STATE GOVERNMENT LOTTERIES IN 
INDIA 

Tllc functioning of S t a k  Govcmmcnt lotteries in India may be 
cvaluatcd in lcnns of thc following: (1) State lottcrics as a source of 
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public rcvcnucs; (2) Opcraling costs of State lotteries; (3) The implicit 
lottcry tax ralc; (4) Incidcncc of thc implicit tax and (5) Implications of 
Statc withdrawal from loltcry activity. 

State Lo tteries as source of public revenues 

Ttlc dal:~ on thc lcccipts and cxpcnditures3 in respect of state lotteries 
arc reported in Statc budgct docurncnls. These are presented in Statement 
1. Rcccipls arc takcn to corrcspond to the sale proceeds from lottery 
tickcts, whilc cxpcnditurcs rclatc to allocations for prizes, commission and 
bonus to agcnts and olhcr opct-ating cxpcnses. It has been, however, 
obsclvcd t11~1t for most Slalcs, cstablishmcnt expenditures (wages and sala- 
rics) usually comprisc not more lhan 2 to 3 per cent of total revenue 
cxpcndilurcs, inclusive of allocations for prizc money, commission, etc. 
Thcsc have, tllcrcforc, bccn ignorcd for purposes of our analysis. It is 
ncccssary to mention that data in some State Government budget docu- 
mcnts (for solnc ycars) arc ncilhcr complete (sometimes receipts are re- 
po~zcd bul cxpcnditurcs arc not and vice-versa) nor transparent. This la- 
cuna is particularly sccn in thc casc of some of the north-eastern States. 
For this reason, ~ h c  analysis of thc major aspccts of lotteries, had to be 
rcslrictcd to only those Stntcs whcrc thc data are usually reported in a 
rclativcly systematic way. Tllc dala considered here relate to the years 
1989-90 (Accounls) to 1093-94 (Budgct Estimates). 

Total rcccipts from loltcrics comprise varying proportions of the 
St alc's ow 11 non-tnx rcvcnucs (i .e. accruals from non-tax revenue resources 
available lo the Statc Gov~mmcn~s )  in different State Governments. In  
rcccnl ycars, in ~ h c  c:~sc of Assam, Goa, Maharashtra, Tamil Nadu and 
Wcst Bcngal, ~hcsc  havc usually accounted for between 1 and 3 per 
ccnt of their own non-tax rcccipts, while in  the case of Haryqa, Kerala, 
Rajaslhan, Sikkim and Uttar Prrtdcsh, the proportion is much higher and 
varics, on an avcragc, bctwccn 14 pcr ccnt (Rajasthan) and 30 per cent 
(Uuar Pradcsll). For K;~rnataka and Punjab, the ratio generally hovers 
bctwccn 4 ; ~ n d  6 pcr ccnt. On the other hand, revenue expenditures in 
rcspcct o f  lotlcrics, usually form not more than 3 per cent of the non- 
dcvclopmcntal rcvcnuc cxpcndilurcs of the States; the exceptions to this 

- 

3 Ur~Jer thc rcvised amounting framcwork effected since 1985-86, revenue receipts hPm 
lottorics arc  rcporlcd undcr thc budget head 0075 (103). Revenue expenditures, on 
tllc o~llcr hantl, arc loakcd under scparate heads viz., 2075 (103) which gives the 
allocaGons for ~ h c  salc nf loucry tickets, cornmissid for agents and distribution of 
prizcs and 2070 [800] which bouks the csuiblishment expenditure. mainly wages and 
salorics of ~11c staff in rcspcct of State lotteries. 



RESERVE BANK OF INDIA OCCASIONAL PAPERS 

bcing Haryana (morc.than 13 pcr ccnt), Rajasthan (around 6 per cent) 
and Utt;lr Pradcsh (8 pcr ccnt). 

Ncl rcccipt (i.e. rcccipts minus cxpcnditures) from lottencs, while nor- 
mally positivc for most Stntcs, havc bccn subjcct to drastic year-to-ycar 
fluctuations (Statcmcnt 2). For instance, in the case of Assam, net receipt 
which was placcd at Rs.85.8 lakhs in 1989-90, dipped to (-) Rs.8.7 
lakhs in 1091-92 and was csiimalcd to accclcrate to Rs.478.6 lakhs in 
1993-94. A somcwhat similar situation was found in the case of West 
Bcngal, wllcrc nct rcccipt t u~~ lcd  positivc (Rs. 92.5 lakhs) in 1992-93 af- 
tcr a spcll o f  thrcc consccutivc ycars of dcficit. The only States where 
nct rcccipts h;ivc bccn rclativcly morc stable, ovcr the five year period 
undcr rcvicw, arc Kcrala, Ma1l;lrashtra and Rajasthan. 

Thc allocation from total rcccipts towards expenditure, mainly on 
account of (i) Prizcs (I)) (ii) Operating cxpcnscs, including commission 
and bonus to agcnts (C) i111d tlic balancc or nct receipts (N) to the 
Slate, in rcspcct of six States li)r t l~c thrcc ycar period 1991-92 to 1993- 
94, arc scl out in Stalcmcnt 3. It may be obscrved that the share of 
each component varics signiliciu~tly across States and time. Furlhcrmore, 
cxccpl ill Llic casc of R;~jasll~an and Maharashtra, the outgo on account 
of prizes Ilas bccn gcncsnlly lowcr than the minimum of 50 pcr cent 
stipulated in thc Ccntrill Govcmmcnt guidclincs. As a percentage of total 
rcccipts from lottcrics, nct rcccipts show an increase in  the case of 
Karnataka, Kcrala, Rajastha~l and Tamil Nadu, while in  the casc of 
Mahan~shtra and Punj;~b, no dcfinitc trcnd is noticed. Except in the casc 
of Karnal;~k;~ and Tanlil Niidu for some years, net receipt has been 
p1;iccd higher than thc minimum stipulation of 15 per cent. On the avcr- 
agc, thk share of nct rcccipts .in total rcceipts varies bctwecn 12.4 per 
ccnt (Timil Nadu) and 43.5 pcr ccnt (Punjab). The average ratio for 
six Slatcs rcponcd on Tlblc 3 works out to 23.9 per cent. This could be 
compared. will1 the positions obtaincd in other countries. For example, 
data for 1989 in rcspcct of 32 States in thc U.S. show that net receipts 
from lo~crics mnstitutcd 24 pcrccnt to 46 per cent of total rceeipts, giv- 
ing an avcragc ratio of 40 pcr ccnt for the sample States (Clotfeller and 
Cook, 1990). 

Operating Costs of State Lol teries 

Opcmting costs (inclutling cotnmissia and bonus to agent$ as a pro- 
portion of tol:~l rccciptc wiltioscd a stcady decline in the caqe of Punjab, 
Rajasthan nncl Tamil N;ldu. Nolwilhstanding thc decline in casc of few 
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Statcs, opcraling costs for Statcs such as Kamataka, Kerala and Tamil 
Nadu, wcrc highcr than thc stipulated 35 per cent. Across the sample 
Statcs, the ratio of operating cost 10 total revenue varied, on an average, 
bclwccn 8.7 pcr cent (Rajasthan) and 44.6 per cent (Tamil Nadu) with 
thc mcan ratio placed around 26.1 pcr ccnt. The comparable mean ratio 
in Lhc casc of the U S . ,  was 10 pcr cent. At thc level of individual 
Slatcs, lhc ratio comparcs cvcnly poorly; barring one State, the ratio for 
all othcrs in U.S. was bclow thc average for six Indian States (26.1 per 
cent). 

If thc State lottcrics wcrc lo bc vicwcd as a resource of revenue 
rnobilisalion, the cost cffcctivcncss of such a measure should be evaluated 
agai'nst lhc oll~cr commonly uscd instrurncnts. The comparative picture of 
cost ratios [C/N] for Stalc loltcrics, Salcs Tax, State Excise dutics, and 
Statc's own (totd1)tax rcccipts is givcn in Statement 4. The ratios speak 
for thclnsclvcs quite clcarly and lcad to the unambiguous conclusion that . 

Stalc loltcrics in India arc an cxpcnsivc form of resource mobilisation 
compared to olhcr Stale taxcs. Thc averages for the six Statcs over the 
thrcc ycar pcriod show [hat opcradng costs formed 1.3 per cent of the 
total collcctions in the case of Salcs Tax, 4 per cent in the case of 
Stalc Excisc duties, 3.9 pcr ccnt in rcspcct of total own tax revenues as 
.against 26.1 pcr cent for loucrics. However, in none of the States (except 
Kamataka in 1991-92), thc cosl-ntio exceeded the maximum of 233.3 per 
ccnt as dcrived from tlic Cenlral Government guidelines. 

:Implicit Tax Rate for Lotteries 

Thc rates of tax implicit in thc price of lotteries, as given by the 
ritio' [N/(C + P)], in rcspcct of lhc six Indian Statcs an: givcn i n  State- 
mcnt 5. It mily bc obsclvcd lhnl cxccpt in thc case of Punjab, the rates 
havc shown an increasc in thc othcr five States. On an average, the rate 
varied bctwccn 14.9 pcr ccnt (Karnataka) and 94.1 per ccnt (Punjab). 
Thcsc rilcs arc generally highcr than those of Sales Tax which usually 
varics bctwcc~i 2 and 15 pcr ccnt (Statc Excisc dutics arc in many cases 
levicd on spccific basis). Furthccmorc, the lottcry tax rates generally ex- 
cccd thc miniinurn of 17.6 pcr ccnl stipulated in the Central Government 
guidclincs. Tlic rates of iinplicit lollcry tax in India are, however, found 
to be, in gcncral, lowcr than lhosc in the U.S. (when: it varied between 
20.9 per ccnl and 85.2 pcrccnt) which directly results from the lower 
prolit (nct rcccipts) ratios in respcct of Indian (State) lotteries. 
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Incidence of the Implicit Lottery Tax 

Onc of ttlc ways by which thc incidence of thc lottery tax may be 
gauged is by cstimating thc incomc elasticity of thc demand for lottery 
tickcts at various incomc strata. A more popular methodology was devel- 
oped by Suits (1977 a) in terms of an Index of Progressivity, a measure 
similar to that of the Gini Cocfficicnt. The Suits Index (S) can be de- 
rived by plotting thc cumulativc pcrccntage of tax burden against the 
cumul;llive pcrccntagc 01 total incomc and thcn obtaining the ratios of the 
~ l c v a n t  arcas undcr thc graph.'S' varics bctwccn -1 for a fully regressive 
tax (i.c. whcrc the entire tax burden is borne by the lowest income 
fractilc) and + l  for a fully progrcssivc tax; S equals zero for a propor- 
tional tax. 

A numbcr of studics havc attempted to mcasurc thc incidence of the 
lottery tax in thc U.S. and Canada and thcsc have generally concluded 
that if is rcgrcssivc. Vaill;~ncourt and Grignon (1988) calculated thc Suits 
index for four provincial Canadian lottcries in 1982 and found that it 
vnricd bctwccn -0.18 and -0.13; for Canada as a whole S was placed at 
-0.18. Thcy also found that among the threc commodity taxcs, tobacco 
taxcs wcrc thc most rcgrcssivc (S = -0.23), followed by lotteries (S = 
-0.18) and thcn taxcs on alcohol (S = -0.09). Spiro (1974) concluded that 
the Pennsylvania lottcry tax burdcn was on the average, regressive but 
thcrc was an clemcnt of progrcssivity upto an initial income range. Suits 
(1977 b) found in thc case of thc U.S. that the lottcry tax was more 
regrcssivc than the salcs tax. Clolfeltcr (1979) demonstrated that a daily 
"numbers" game was niorc rcgrcssive (S = -0.41) than the conventional 
wcckly Statc lottery (S = -0.24). 

In the casc of lndiil, it is hard to find a study or rclated information 
on thc disrriburion of lo[rcry cxpcnditurcs across incomc claws. For want 
of this infonnation, i t  h;ls not been possiblc to quantify the incidcnce of 
the loltcry tax. To thc extcnt that cxpcnditure in lotteries is an activity 
prefcrrcd mostly by thc people in Lhc low to middle income slabs in In- 
dia, it would intuitively ilppcarthat this tax is likely to be regressive. 
The tax regrcssivity would havc to bc corrcctcd somewhat duc to income 
taxation of lollery prize winncrs. Thc slight correction is nccded because 
prize winners arc very fcw while lot[cry [ickct purchasers arc far too 
many and to somc cxicnt by thc fact that net lottcry procecds arc not 
earmarked but arc piln of the Consolidated Fund. 
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I~nplicatiolis of State Withdrawal 

Statc loltcrics at prcscnt sccm to provide a comparatively 'safer' av- 
enuc to gamblcrs than private lotlcrics. Many of the perceived ills of the 
lottcry systcm rclatc cxclusivcly to thc operation of privately -run Iottcr- 
ics rathcr than to Statc lottcrics. Thcsc malpractices include the printing 
of fiikclduplicale lickcts, embczzlcmcnt of prize money, harassmcnt to 
prizc winncrs, a grcatcr tcndcncy of laundcring of black income and a 
dircct link to criminal activities. 11 may not be easy for the States to 
cnforcc lolal prohibition of loktcrics. One could also argue ihai such a 
mcasurc by ilsclf, may provc to bc counter-productive by lcading to a 
widcsplcad mushrooming of illcgal gambling (lottcry) outlets with all thcir 
a~tcndant problems. 

CONCLUDING ORSERVATIONS 

Thc decision to pcrsist with or tcrminatc thc cxisting systcm of State 
GovcmmcnL loltcrics may nccd to lakc into consideration somc of thc is- 
sues which hnvc bccn discusscd abovc. Thc issue whcthcr thc prohibition 
of lottcrics or thc wilhdrawnl of thc State from lottcry activity, would be 
cffcctivc in curbing pcoplc's tcndcncy to gamblc and in lcading to a 
prolil'cration of olhcr illcgal/cri~ninal lorms of activities is an important 
OIIC, for which thcrc arc n6 ciisy answcrs. To thc cxtcnt Stale-sponsorcd 
lottc~ics arc not pcrccivcd to bc social cvil, thcy could be allowcd to be 
conlinucd. But it i s  ncccssary to cnsurc thal thcrc arc no irrcgularitics 
in Ihc sysrcm of Stalc Govcrnmcnl lottcricsand that thcre is transparency 
in  thcir functioning so that t hc  consumer fccls a scnse of safety. 

Nct procccds from Statc lottcrics in rcccnt years have bccn generally 
rising, Illus implying [hat purcly from a financial angle, thc Slatc lotter- 
ics could bc considcrcd as rcvcnuc enhancing activity. Thc Central Gov- 
crnmcnt as wcll as thc Statcs also cam some revenue by subjecting the 
prizc moncy to incomc tax. If thc Statc lottcry systcm is  withdrawn, 
somc Slatcs which extract a sizcablc portion of Lhcir own non-tax rev- 
cnucs from .this sourcc (likc Haryana, Kerala, Rajasthan, Sikkim and 
Utlnr ~ h d c s l i )  may havc to scck altcmative avcnucs of raising resources. 
A wi1hdraw;tl without fcasiblc allcmativcs may also have consequences in 
tenns of lost cmploymcnl. 

Dcspitc variations across Statcs, when compared to U.S. State lotter- 
ics, I n d i , ~  (S~atc Govcmmcnt) lo~tc~ics, on an avcragc, am lcss rcmunera- 
tivc to ~ h c  sponsorcrs (24 pcr ccnt of total receipts as against 40 per 



114 RESERVE BANK OF INDIA OCCASIONAL PAPERS 

cc~lt Sor tlic U.S.) and imply higli operating costs (26 pcr ccnt compared 
to 10 per ccrll for the U.S.). This implics that thc implicit lottery tax 
rtilc in Intlia is lowcr than that in Ihc U.S. (37 pcr ccnt, on an avcragc, 
as ;tgitinsl 58 pcr ccnt in tllc U.S.). While, thc implicit lottcry tax ratcs 
i n  :lr~(li;i arc ~nucll highcr than tllc Salcs Tax ratcs, in terms of cost 
cl;l:wtivu~~~css, lottcrics may be a less prcfcrrcd way to mobilisc rcvcnue 
111;tn Litx ;instruments. Givcn that tlic targct group for Indian lottcrics by 
ant1 ck~rzc 'belong LO thc lower-incomc scale, a clear tradc-off is evidcnt 
~ C I L \ J C C I I  i~~ct.c;~sing profil ralios, on thc onc hand and making the implicit 
L;IX 1.;11c more progrcssivc on ill~c other. Thcrcforc a quantitative excrcise 
is rcqui~.cd lo asccrlain an :opiinlal' tax ratc which would satisfy some 
no~.rnalivc conslr;tinls on incidc~icc consistent with certain revenue require- 
mcnt. 'rliis al):lrl, an important aspect df .State lottcrics rclatcs to improv- 
ing tl~cir cost cl'fcctivcncss lo the Budgct. This would nccd -reduction of 
opcritting cxpcnscs from thcir cxisling Icvcls. 

In tliis co~ltcxl, a fcw mcasurcs for improving lottcry salcs and rev- 
cnucs si~ggcsrcti by Johnson (1976) may also bc of some use in des.iMi 
:I spccilic policy-framc for S1;ttc lollcrics: (i) Increasing thc f rqucmy of 
draws LO ~clain public inlcrcsi and lo cncouragc rcchannclling of winnings; 
(ii) ol'l'cring a Iargcr numlbcr ol' lottcrics with diffcrcnt prize structures; 
(iii) I-ctlucing Lhc pricc df didkcts and making them more convenient to 
buy; and (iv) dcvising a iprizc structure with a fcw very largc prizes in 
ortlcr lo caplurc llic im;~ginalion or purch~scrs along with a largc nurnbcr 
of small prizcs lo cnsurc ~llat most individuals would "know" someone 
who has won. Vc 'additional I.cvcnuc thus mobiliscd could bc carmarked 
for spccilic dcvclopmcnlal programmes for the lower-income classcs (in- 
slcad oS forming part or a gcnoral fund) which could partly redrcss thc 
rcgrcssivi ly of lllc lotlcry tas. 



STATE GOVERNMENT LOTTERIES 

ANNEXURE 

LEGISLATIVE PROVISIONS IN RESPECT 
OF STATE LOTTERIES 

Lo11cl-i cs orgi~~iizcd by tllc Central and Stalc govcmmcnts arc covcred 
by Ilcm 40 of thc Union Lisl in thc Scvcnth Schcdulc to thc Constitu- 
tion. Sl;ttc Govcmmcnis, in tunl, Ilavc bccn confcmd thc powcr to permit 
p~ivalc organizations or indiviciuals to organize lottcrics by Itcm 34 or thc 
Slate Lisl of 111c samc Schctlulc. With a vicw to impaaing somc unifor- 
mily iuid curbing lllc scopc of' mnlpracliccs in Lhc running of State lottcr- 
ics, l l~c Ccntrill Govcmmcnt issucd broad guidclincs in June 1984, in rc- 
spccl of lhcir opcl-ations. Somc of thcsc guidclincs arc reproduced bclow: 

1 .  Thcrc may bc no Ibttcrics with draws at intervals of lcss than a 
wcck; 

2. In ~ h c  casc of wcckly loucrics, thc maximum pricc for onc tickct 
sllould hc Re. 1 whilc tile first prizc may not cxcccd Rs.1 lakh; 
tllcrc may be :I scparaic prim Tor cach scrics; 

3. Any draw other than a wcckly draw should bc tnxated as a bumper 
draw, tlic martiniurn pricc o f  a tickct for which may not cxcced 
Rs.3 wl~ilc thc cciling o n  lhc first prizc may bc fixed at Rs. 25 
Inkhs; tllc first prizc In;lp 'bc-made common to all scries. Thc 
maximum numbcr o f  draws in a ycar may be 12; 

4. Tllc total valuc of prizes I'or cach draws should be at lcast 50 per 
cc11t of thc gross valuc of thc tickets printed for sale; 

5. Tlic riel profit accl-uing Sro11-1 thc lottery may bc at lcast 15 pcr 
ccnl of rhc gross valuc ol' tilt tickcts printed for salc; 

6. Tllc printing of tickcis should bc got done by the Government. 

Individual St:l[c Govcmrncrlls have formulated specific rules covering 
various t~spccts (modus opcrandi for sale, commission to agents, ctc.) of 
loltcrics organized by them. Tlic main featurcs of the Maharashtra and 
Uuar Pradcsh Sti~lc Lotlcry Rulcs arc dcscribed bclow. 

In ihc cnsc of thc Malinraslitra government, it has been specified 
lhul: 

(i) TIlc Iottcry tickcls will nonnally bc made available through autho- 
rized agcnls who will bc specifically appointed for this purpose, 
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Tllc Govcnimcnt may, howcvcr, offer tickets directly to the public 
Ibr salc; 

(ii) It shall incurnbcrlt upon cvcry agcnt. to make the prescribed mini- 
tnurn purchasc of loltcry tickets for each draw in  one lot or in  
pscscribcd numbcr of instalmcnts. Tickets sold to agents shall, 
iundcr no circumslanccs, bc Ukcn back by the Government; 

(iii) Thc agcnt nppoinlcd undcr the State Lottery Scheme shall be eli- 
giblc for a commission of 15 per cent of the face value of the 
tickcts purcllascd by him; 

.(iv) Tllc lollcry ;igcnis ~ ~ h o  happcn to purchase, from the issuing of- 
'ficcs, thc lollcry tickcts which win any of the specified prizes, will 
bc granrcd bonus. 

(v) Tickcts rcm;~inir~g urlsold with Lhc Government in a draw shall not 
bc cligibk for prizcs of ntnounts cxcccding Rs. 5,000 each (the 
d r i~w Gl'l bc rcpcatcd for such prizes till the number of a sold 
' i idkt  riy; drawn). 'In thc casc of tickcts winning prizes of Rs. 5,000 
((i!I'any) and bclow, tickcls rcrnaining unsold with the Government 
shsll also bc cligiblc 'for such pfkcs; 

,(vi) Riizcs not claimcd w.ittiin :a spccificd ,iirne period as wcll as price 
;imounts in rcspcct co'f claims rcjccted by the concerncd officials 
s11;ill lapse and amounls shall automatically bc forfeited to Govern- 
mcnt. 

In Ulc cusc of Uttar Pratlcsh, tllc following rulcs dcscrvc mcntion: 

(i) Agcnts will Ix allowcd co~nlnission at ratcs fixed and notificd from 
lirnc to timc by IIIC Govcnlmcnt. 

(ii) (a) Out of cvcry cash prize of more than Rs.l,OOO/- payable to a 
winncr in rcspccl of any tickct, an amount cquivalcnt to 11 pcr 
ccnt of thc prize money; and (b) out of evcry cash p r i x  of Rs.10 
lakhs and above in rcspcci of any ticket an amount equivalent lo 
25 pcr cent of t l~c priirx: moncy, rcspcctivcly, shall bc deducted and 
spcnt on commission, bonus, publicity, adminislrative cxpnditun: or 
:my othcr account a dccidcd by thc Govcrnmcnt fm time to time. 

(iii) TIcket books sli;lll bc sold lo agents only in thc form of complcte 
hooks. Tickct books once sold shall not bc rctumablc. 

(iv) 'f'ickcts may not  bc sold to anyone below 16 years, 
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S'I'ATEMENT 2 : NET ItECEIP'fS FROM STATE GOVERNMENT 
LOTTERIES 

(Rs. Lakhs) 

1 9 - 9 0  19(90-91 1991-92 1992-93 1993-94 
(R.E.) (B.E.) 

1 .  ASSAM 

2. tlAKYANA 

3. KARNATAKA 

4. KERALA 

5. R.It\llAKASHTKA 

6 .  I'UNJAB 

7. RAJASTHAN 

8. TAkllL NADU 

9. UlTAK PKADESH 

1 0 .  WEST BENGAL 

20.2 

1973.7 

286.6 

1054.5 

1 196.7 

N.A. 

2600.8 

337.7 

1664.3 

- 103.5 

N.A. : Not Available. 
1t.E. : Kcvised Estimatcs, 
R.E. : Budget Estimates. 
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STATEMENT 5 : IMPLICIT TAX RATE IN STATE LOTTERIES 

(Per cent) 

Slarcs 1991 -92 1992-93 1993-94 Average 
(R.E.1 (B .E.) 

KARNATAKA 9.8 11.4 23.5 14.9 

KERALA 19.5 32.6 34.8 29.0 

MAHARASHTRA 37.8 26.7 27.2 30.6 

PUNJAB 87.4 168.1 26.9 94.1 

RAJASTHAN 38.9 39.4 46.6 41.6 

TAMIL NADU -3.2 25.3 25.3 15.8 

R.E.: Revised Estimatcs. 
B.E.: Budget Estimatcs. 
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NOTE 

Production Functions in the Manufacturing 
Industries in India : 1974-90 

l';~rlok Singh & D, Ajit* 

This papcr exarnincs tllc sotlrccs of growth in various industrics in the manu- 
Luring sector in  India using conventional production functions (Cobb-Douglas 
.I)), C.E.S. and T~anslog)  as wcD as a ncw production ftunciion rcccnlly inlto- 

tluccil by Bairam. Thc stildy lintls that CD and Rairam produc~ion functions pcr- 
for-111 hcttcr than other pn)tluc~ion functions and ~ h c  results of the stutiy confirms 
tllc validity of decreasing rcttmis to  scalcs for most of thc industrics in thc manu- 
f;~cturing sector. 

Tllc upsurge in intlustl-ial gsowlh in thc cightics has brought about a 
rcncwcd intcrcst in the sources ol' induslrial growth in I~idi;~. Most of lhc 
production function studics' in India, with thc cxccption of Ahluwalia 
(1985, 1991), were dcvolcd to llic analysis of thc pcrforrnancc o f  manu- 
fitcluring or induslrid scclor at lllc aggrcgatc lcvcl and thc analysis al lhc 
disagg~.cgativc lcvcl has rcmaincd rclativcly uncxplorcd. In his  papcr, wc 
altcnll~l lo empirically cxaminc thc sourccs of gmwth in various industrics 
in thc manufacturing scclor in India using both thc sct of conventional 
pt-otluction functions (Cobb-Douglas, C.E.S and Translog) as wcll as a 
actv ~>roduction function rcccntly inlroduccd by Bairam (1 989). Thc 
sludy spans ovcr a s;umplc space of 17 ycars from 1973-74 to 1989-90 
for ~ l h  ich comparablc i ntiuslry-wise data arc available from thc Annual 
Sunvcy of Industries (ASI) For lhc factory scclor. The induslrial classili- 
catioll in AS1 was ch;l~igctl to  National Industrial Classification (NIC) in 
1973-73 arid hcncc the tl;tla prior to Lhat pcriod arc 1101 strictly compa- 
rablc ~ \ f i (h  thc data in tllc 1i11tcr ycars. Hcncc thc pcriod or our study 
(1974-90) is diclalcd by \tic iiv;til:lbili\y of comparablc data. All thc data 
uscd in t l~c empirical a~ialysis air: in rcal terms. Thc list of i l~c variables 
usctl atld lhcir corrcsporidi~ig tlcllalors arc given in Anncxurc I. 

* TIIC :ikithors arc prescn~ly otl s~utly 1c:lvc Irom lllc Dcpartmcnt of h ) n o m i c  Analysis 
8 I'olicy, at Sydncy Univcrsiiy and Upivcrsity of N ~ w  South Wales, Australia, re- 
spccti\:cly. Thcy licld tI1c 11,osition of Assist:rnt Aciviscr at thc timc of  thcir going 
:~Ilr.o:~cl on study lcavc. 
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For thc purpose of analysis, the study is dividcd into four sections. 
Scction I givcs a bricf overview of the structure of industrics in- the 
orga~iscd manufacturing scctor along with the trends in capital and labour 
use ,;lnd othcr broad protiiictivity ntios for Lhc pcriod 1974-90. Section I1 
oulli~~cs tlic theoretical ft;lmcwork fdr various production functions used in 
1111: ~ [ u d y  and Section 111 prcscnls the empirical estimates of such produc- 
tion functions. Section IV summ;irises the conclusions emanating from the 
study. 

Changes in the Struclure of Manufacturing Industries and  Factor 
Use 

Table 1 presents an ovcrvicw of the changes in the structure of vari- 
ous i~~tluslrics in the mar~ulitcluring scctor during 1974-90. At the begin- 
ning of scvcnties i.e., 1973-74, agro-bascd industries such as food prod- 
ucls, tol~acco products, \\loo1 products and jute textiles absorbcd nearly 
onc-lilili of the fixed capital sttxk and onc-half of the workforcc in the 
org;uniscd manufacturing scclor. Tllcsc industrics accounted for ncarly two- 
lililis of manufacturing oulput (net value added). Engineering group (basic 
mctiils, alloy products, clcctrical machinery and transport equipment) con- 
slituicd slightly more than two-rifths of the fixed capital stock and about 
one-third of employmcnt in thc manufacturing scctor in 1973-74. Thcir 
corresponding contribulion in manufacturing output was around 40 pcr 
ccnt. But by the cnd of ciglldcs, their share in output, fixcd capital and 
employmcnt also witncsscd a ~nargjnal dcclinc (by 2 pcrccntagc points). 
The sllarc of chemicals gwup (rubber, pclrolcum and chcmical products), 
howcvcr, has shown an increasing trcnd in output, fixcd capital and cm- 
plogmcnl, with most of lllc iricrcascs in cmploymcnt being confincd to 
pctrolcum secto?. Their share in manufacturing output ncarly doublcd 
during 1974-90 (from 7 pcr cent in 1973-74 to 13 per ccnt in 1989-90). 
In most of thc industrics in tllc chcmicals group, the shm of fixcd capi- 
tal 11:ts shown an increasing trcnd. Thcsc trends an: m m b o n t c d  by the 
trcnds in factor usc (Table 2). 

Capital intensity in  t l ~ c  manufacturing sector has incrcascd quite 
sh;~rply in the eighties; frorn an avcngc of 0.23 in the scvcntics (1974- 
80) to 0.39 in the ciglllics (1981-90) (Table 2). Most of thc industrics in 
LIIC nli~llufilcturinp ScEI(Ir wilncsscd capital &deeming in the eighdcs, with 
quilt drastic increases in atpiial intensity in some of chc trditional apnb 
bascd industrics likc wool and synthetic tcxtiles (fmm 0.19 in rhc 1370s 
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to 0.40 in thc 1980s); papcr industry (Irom 0.26 in the 1970s to 0.51 in 
Ihc 19SOs). Thc incrcasc in capital intensity in some of the capital goods 
induslrics can be attributed itzter alia to the stratcgy of increasing invcst- 
mulit in ccrtain corc scclors with a vicw to generating forward and back- 
w;1rc1 linkagcs for othcr iliduslrics. Among the industrics in the engineering 
group, transport cquipmcnl industry rccordcd a sharp incrcasc in capital 
ilitcllsity in the cightics (Tsotn 0.26 in the 1970s to 0.40 in the 1980s). 
Rcllccting his, capital pn)tluclivity showcd dcclincs. And labour pmductiv- 
ily has shown substanlinl improvcmcnts in thc cightics in most of the 
intlusll-ics, cxccpt somc o f  tlic traditional industrics likc tobacco products 
ant1 julc products indi~stsics. Most of thc industrics in the chcmical 
group (including rubbcr [>roducts) and cnginccring group have rccordcd 
substalitial improvcmcnls in 1;tbour productivity in thc cightics. Labour 
psociuc~ivity in thc manul'ucluring sector as a wholc increased from 0.17 
in ~ l ic  scvcntics to 0.24 in tlic cightics. Against the backdrop of these 
trclicls in faclor usc and productivity ratios, wc would now consider the 
cslimati on of the various pn)duction functions in thc subscqucnt sections. 

SECTION I1 

PI-otluction Function Specification : An Overview 

(A) Cor~ventional Protlt rct ioli ~ u n c t i o k  . 

Sincc thc theoretical Sramcwork for thc conventional production func- 
tions is wcll documcn1ctf in tllc litcraturc, wc would present only a brief 
dcscl-ip~ion of such psc,ciuctir>n functions. At the outsct it may bc mcn- 
tionctl tllal K would dclio~c capilal and L labour. Among the sct of con- 
vcriliollal production fil~lclious, llic Cobb-Douglas (CD) production function 
is tlic nlosl widely uscd ;111d elnpirically tcstcd mainly bccause of its at- 
lraclivc llicorctical psopcrtics ;uld casy empirical calibration. Besides, the 
CD ~~rorluclion func\ion is used to computc thc Solow residuals or the 
To1;1l Factor Produc~ivi~y ('1'FP) which fut-lhcr scrvcs as a shock vector in 
lllc l ~ I C I * ~ I I U R  on Rcal I( ilsi r lcss Cyclc (RBC) rnodcls. The usual log-lincar 
spccilic;i~ion of CD pn)rIuction function is givcn by : 

M'IICI-c iI is ~Ilc ~1'1ici~lliy I);t~~;tIilctcr, a and P indicate thc rcturns to a 
Tuctos or lhc pariiitl cl;~sticitics of output with rcgard to capital and 
labour, scspcctivcly. T3y iitlposi~~g the unitary itstriction (a +P = I), the 
CD ~~rotluctioil futic~iot~ c;111 Ix i ~ ~ n s b r m c d  in10 : 
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As is wcll known thc C-D production function, dcspitc its many at- 
lraciivc propcrtics, restricts ~ h c  clasticily of substitution bctwccn capital 
'and labour to unity which may or may not bc empirically valid. In ordcr 
lo cslimnlc lhc clasticity of subslilution and hcncc lo tcst Lhc validity of 
this assumption, wc usc thc sidc rclation cqualion, dcvclopcd by Arrow 
a nl (1961), of thc following form: 

In (YIL) = y, + vz In (w) (3) 

whcrc W, is thc closticity of substitution paramctcr and w thc wagc vari- 
able. 

Thc Kmcnta's approximation of thc Constnnl Elasticity of Substitution 
(CES) production function (u omittcd) is given by: 

In Y = $, + @, In K + $, In L + $, (In KIL)' (4) 

For $4 = 0, thc CES produclion function rcduces to CD production 
function. 

A production function which imposcs fcwcr rcarictions is thc translog 
production function [Christcnscn, Jorgcnscn and Lau (1971, 1973), Bcmdt 
and Christcnscn (1972)l and it can bc spccificd by: 

In cquation (S), yz and y3 arc thc same as thc paramctcrs of thc C-D 
production function. Thc quadratic and intcraciive tcms providc informa- 
tion on thc curvature of thc production function or thc substitution possi- 
bilitics. Whcn y4 = y, = -y$2, cquation (7) bccomcs Kmcnta's approxi- 
mation lo thc C.E.S. pmduction function and whcn y, = y, = y, = 0, it 
rcduccs to thc C-D production function. 7hc nestcd and non-ncstcd natun: 
of ~ h c  C.D, C.E.S. and Translog production functions wcrc carlicr dis- 
cussed, in dctail, by Monga and Tarlok Singh (1992). 
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(R) New Production Function 

All the aforcmcntioncd production funclions are specified on an a 
priori assumption about their functional form and hence arc susceptible to 
the specification bias. Recently, Bairam (1989) has introduced a more 
gcncnliscd approach to the estimation of production function in which the 
data dctcrminc the appropriate functional fon" 'of  h e  production function. 
The Bairam production function is specified as : 

whcre - = c h c + = and n, > 0, f12 > 0 

The Bairarn production function given by equation (6) rcduccs to lin- 
ear form whcn h = 1 and log-linear form whcn A = 0. The mean elas- 
ticities of output with regard to capital (K) and labour (L) can bc com- 
putcd as : 

A l  h A h  1 

VY+. = P, (d 1 6 and 1, = P, ( E  1 f i  

Thc elasticity of technical substitution (0) between capital and labour 
is givcn by o = (Ill-h). In equation (6), o 2 0 when h 5 1 and a I 
0 whcn h > 1. So long a s  h 5 1 ,  the Bairam production function (6) 
satisfies thc propcrtics of the Nco-Classical production function and hence 
approximates to the CES production function. 

In our present study, equation (6) was estimated for the different 
A2 

valucs of h and the value which minirniscs o(h) would maximise thc log- 
likelihood function and the equation with such value of h was' selected. 
Thc concenrrated log-likelihood function (L*) for thc given A is specified, 
exccpt for a constant, a s  : 

A2 N 

L*(h,p,Y,K,L) = -(N/2) In o(h) + (112) In(1-p2) + (h-1) C In Yi (7) 
I i 

A2 

whcre o is the constant variance of the error distribution and N is the 
samplc size. Thc log-likelihood ratio (LR) tcst was canied out to decide 
as to which functional form (linear or log-linear) is more appropriate. The 
LR tcst statistics is giv'cn by: 
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It may bc mcntioncd that in thc spccification of abovc mchtioncd 
form, it is implicitly assumcd that thc error distribution is hornoskcdastic 
across thc obscrvations of the dcpcndcnt variablc as transformcd by thc 
lruc h valuc and such an assumption is bascd on convcnicncc rather than 
on any apparcnt justification. Howcvcr, such a discussion is bcyond the 
scopc of this papcr. 

SECTION 111 

Empirical Estimates of Production Functions 

At thc ouisct, it may bc mcntioncd that thc OLS cstimatcs obtaincd 
for all thc aforcmcntioncd production functions wcrc corrcctcd for the 
problcm of auto-correlation [AR(I)] using the Cochranc-Orcutt (C-0) it- 
crativc proccdurc. 

In thc Cobb-Douglas production function, thc rcgrcssion co-efficicnts 
of capital carricd thc corrcct positivc signs for all thc industrics in thc 
manufacturing scctor and wcrc also statistically significant cxccpt for thc 
sub-groups likc cotton tcxtilcs, jutc products, wood products, rubbcr prod- 
uc~s, chemical, basic mctals, mctal products and transport equipment in- 
dustrics (Tablc 3). Thc rcgrcssion cocfficicnts of labour wcrc found to 
carry uncxpcctcd ncgativc signs in industrics such as bcvcragcs, tobacco 
and tobacco products, wood products, papcr products, chemicals group, 
basic mctal and alloy industrics and othcr manufacturing indusirics. How- 
cvcr, thcsc can bc ignorcd, as such cocfficicnts arc cithcr statistically in- 
significant or are significant at only low (10 pcr ccnt) lcvcls of signifi- 
cance. It is, howcvcr, important to notc that in most of thc traditional 
agro-bascd industrics likc cotton tcxtilcs, jutc products and othcr tcxtilcs, 
thc co-efficicnt of labour was promincnt and was statistically significant. 
For thc manufacturing scctor as a wholc, thc partial clasticities of output 
with rcspcct to capital was found to bc 0.68, whilc that with regard to 
labour was virtually zero (0.04). 

We also cstimalcd thc unity constrained (a + P = 1) Cobb-Douglas 
production function (Tablc 4). 7hc sharc of capital for thc manufacturing 
scctor as a wholc at 0.64 was very closc to thc figurc cstimatcd in thc 
unconslraincd Cobb-Douglas production function (0.68). To test the valid- 
ity of unity rcstriclion (i.c., a + B =I) ,  wc conducicd a F-tcst and found 
~ h c  F-valuc (1 1.4'1) lo be statistically signincan1 at 1 per ccnt Icvcl. 
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Thus, wc rejcctcd thc null-hypothesis of constant rctums to scalc for thc 
manufacluring scctor and similar rcsults wcrc found for all industries at 
thc disaggrcgative lcvel exccpt for food producls and wood products. In 
the case of food products and wood products industries, thc null of con- 
stant rctums to scalc was acccptcd. (Anncxurc 11) 

Thc assumption of unitary elasticity of substitution in CD production 
function was tested by estimating the sidc rclation cquation of Arrow et 
a1 and thc results so obtaincd rcjectcd thc null-hypothesis of unittary clas- 
ticity of substitution3 (Tablc 5). For thc manufacturing scctor as a wholc, 
thc clasticity of substitution bctwccn capital and labour was found to bc 
dimensionally mcagrc at -0.07 and statistically insignificant. Thcsc rcsulls 
arc somcwhat inconsistent with those obtained at thc disaggrcgativc Icvcl. 
At thc disaggrcgativc lcvcl, most of thc agro-bascd industrics likc cotton 
textiles, wool products, rubbcr products ctc., showcd markcdly low clas- 
ticitics of substitution bctwccn capital and labour. On thc othcr hand, 
industrics such as food products and thc cnginccring group (items 12 to 
17) showcd fairly high elasticities of substitution ranging bclwccn 0.60 to 
0.90. The industrics which yicldcd estimatcs of clasticity of substitution 
bctwccn capital and labour closer to unitary includc wood producls. 

The rcsults obtained from thc CES and Translog production functions 
wcre gcncrally rnarkcd by thc problcrn of multicollinearity and wcrc found 
to bc wcak on thc scores of diffcrcnt tcst statistics. For most of the in- 
dustries, thc estimatcd parameters of CES production function wcrc not 
statistically significant cxccpt for thc industries such as metal products 
(Anncxun: 111). Similarly thc estimatcs obtaincd from thc Translog produc- 
tion function (Anncxure IV) wcrc also wcak; givcn thc limitcd dcgrccs of 
frccdom, thcy could bc considered bcttcr than those obtaincd from the 
CES production function. One of the reasons for thc poor pcrforrnance of 
CES and Translog production functions can bc thc appcarance of cross 
product and quadratic terms in a small samplc s i x .  Howcvcr, wc havc 
rcportcd thc rcsults for both CES and Translog production functions 
mainly for thc purpose of rcfcrcncc and rough comparison with thc csti- 
mates of other production functions [Anncxurcs 111 and IV]. Moreover, 
wc havc used thcsc rcsul~s to tcst for the ncstcd and non-ncstcd naturc 
of the CD production function. Howcvcr, such test would only be a 
rough guide as thc latter two production functions (CES and Translog) 
arc not statistically sound, As mentioned carlicr in cquation (4), if one 
restricts thc valuc of  0, to bc equal to zcro, he CES production func- 
tion collapses to Cobb-Douglas production function. Thc F-test showed 
that this rcslriction is valid far thc manufacturin$ sector as a wholc as 
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wcll as for most of thc individual industries in the manufacturing scctor 
(Anncxurc 11). 

7hc Cobb-Douglas production function is also ncstcd in translog pro- 
duction function and to tcst thc validity of thc restriction that y, + y, + 
y, = 0 in equation (3, wc again pcrformcd the F-tcst which rejected the 
null-hypolhcsis of such restriction for thc manufacturing scctor as a wholc 
(Anncxure 11). Howevcr, for most of thc individual industries (clcvcn) the 
F-tcst showcd that the rcstrictions arc valid, whilc for some other indus- 
tries (scvcn), the rcstrictions wcrc found to bc invalid. 

711c Bairam pmduction function which is claimcd as an altcmrttivc to 
thc CES production function, rcquircs the estimation of a set of several 
equations for different values of h for each industry group. For each 
industry. wc cstimatd 20 equations for thc different values of h[-0.1, - 
0.2 ,............., 0, 0.1, 0.2 ,................ 1.01 and wc sclcctcd the equation with 
thc value of h that maximiscd thc log-likelihood function. Thc sclcctcd 
equations and lhc corresponding valucs of h which maximiscd thc log-likc- 
lihood function arc givcn in Tablc 6. Such sclcctcd equations wcre thcn 
subjcctcd to thc LR tcst so as to tcst for thc restriction of h = 0 and 
= 1 .  The LR tcst statistics cornputcd for the tcst of such rcstrictions arc 
also given' in Tablc 6. Thc LR tcst indicalcd that thc log-linear modcl is 
acccptcd, whilc thc linear modcl is rcjcctcd for all thc industrics in the 
manufacturing scctor at thc aggrcgativc as wcll as clisaggrcgativc lcvcls. 
Thus, the Bairam production function confirms thc conventionally acccptcd 
log-lincar form of thc production function. Thc rcsults obtaincd from thc 
Bairam production function wcrc found to bc tcnablc on thc scorcs of 
diffcrcnt tcst statistics and wcrc also rcmarkably bcttcr than thosc ob- 
tained from the CES production function. In view of this, for the rnanu- 
facturing scctor in India, we would prcfcr thc usc of Bairarn production 
function to that of CES production function. Thc elasticity of technical 
substitution (o) bctwecn capital and labour was found to bc icss than 
unity in the case of all thc manufacturing induslrics at thc aggrcgalivc as 
well as disaggrc~ative lcvcls (Tablc 6). The clasticitics of output with 
respect' to capital and labour dcrivcd from thc Bairam production function 
were found to bc quitc closc to those oblaincd from thc CD production 
function for most of thc industrics (Table 7). 

The returns to scale computed from the Baimm production funciion 
arc givcn in Tablc 8. It can bc sccn from Tablc 8 lliar half of thc in- 
dustrial groups (ninc) rcgislercd increasing rcfurns to scalc (IRS), while 
the remaining half rccordcd decreasing returns to scnlc (DRS). Umatlly. 
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all the three production functions consistcnlly indicated thc same direction 
in rcspcct of the rcturns to scalc. Thus, all thc thrcc production functions 
consistently invalidate thc assumption of constant rctums to scalc (CRS) 
for most of thc industries in thc manufacturing scctor in India. Tablc 8 
prcscnts the comparative picture of lhc rcturns to scalc cstimatcd from 
Cobb-Douglas, C.E.S and Bairarn production functions for various indus- 
tries in Lhc manufacturing sector during 1974-90. At the aggrcgativc Icvcl, 

. both the CD (a + P = 0.72) and CES (0.91) production functions con- 
sistently showcd thc existence of dccrcasing rctums to scalc in thc manu- 
facturing scctor in India during 1974-90. Similarly, thc Bairam prt~duction 
function also showcd the cxistcncc of dccrcasing rcturns lo scalc (0.76). 
For most of thc industries, thc rcsults obtained from C.D and Bairam 
production functions wcrc broadly in thc samc direction, cxccpt for thc 
industrics such as cotton textiles and rubbcr producls. Most of thc agro- 
bascd industrics (industrics 1 to 5 and 7) witncsscd dccrcasing rctums to 
scalc. A notablc cxccption was thc pcrformancc of synlhctic tcxlilc indus- 
try which rccordcd increasing rcturns to scalc. Among thc engineering 
industry group, cxccpt transport cquipmcnt, most of thc induslrics showed 
incrcasing rctums to scalc. Thcsc rcsults arc in tunc with thc F-lcst rc- 
sults which invalidated the unity restrictions on thc CD production func- 
tion and hcncc contradictcd thc assumption of constant rctums to scalc 
(CRS) for most of industrics in the manufacturing scctor (Anncxurc 11). 

SECTION IV 

Conclusions 

Thc foregoing analysis brings into focus thc changing structure of 
industrics in the manufacturing scctor; agro-bascd industrics like food 
products, tobacco products, wool products, julc tcxtilcs havc lost thcir 
sharcs not only in manufacturing output but also in fixcd capital and 
employment during 1974-90. Similar trcnds wcrc cvidcnt in cnginecring 
industrics. Howcvcr, the shares of chcmical industrics in manufacturing 
ou tpu t, fixcd capital and cmploymcnt havc shown improvcmcnts. The 
study also indicates that hcrc has becn an incrcasc in the usc of capital 
rclative to that of labour in most of thc industrics in the manufacturing 
scctor in India during 1974-90. Capital productivity rccordcd mar@nal 
improvcmcnts in ~ h c  scventics followcd by thc gradual dcclincs in the 
eighties. The labour productivity has shown stcady irnprovcmcnts during 
1974-90, with thc signs of sipilicant improvcmcnts in thc cightics. 
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Among thc production funclions cstimatcd, thc CD and Bairam pro- 
duction functions pcrformcd bctlcr than b c  CES and Translog production 
runclions. Thc poor pcrformancc of thc laltcr two production functions 
(CES and Translog) can bc atlribulcd lo thc obvious problcm of 
mullicollincarily, acccntuatcd by lhc appcarancc of quadratic and cross 
producl Icrms. Morcovcr, in [his sludy thc limitcd dcgrccs o f  Prccdom, 
also impingcd upon ~ h c  cflicicnt cstimalion or ~ h c  lranslog production 
runclion. Thc rclurns to scalc and claslicitics of outpul with rcspcct to. 
capilal and labour dcrivcd from Bairam prtxluclion function wcrc, more or 
Icss, similar to those dcrivcd from thc C.D production function. Thc 
sludy invalidalcs lhc proposition of constant rclurns l o  scalc and conlirms 
thc v;tlidily of dccrcasing rclurns lo scalc for mosl of thc induslrics in 
thc manufaoturing scclor in India4. Thus in thc contcxt of productivity 
sludics of manufacturing scclor in India, usc of lhc CD production func- 
lion or Bairam production function could bc considcrcd as appropriate 
for anitlylical purposcs. 
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Notes 

1. Some of the studics which have analyscd the prformancc of industries at the ag- 
gregate and d i saggr~g~~~c t l  level using a production function framework by Sastri 
(19661, Diwan (1 968), Bancrji (1975), Gupta ( 1  973), Narasimham and Falcrary 
(1974). Mchta (1966). Goldar (1983, 1986, 1992), Ahluwalia (1985, 1991) and Jha, 
Murty, Paul and Rao (1993). 

2. Thc sharc of chemical products (item 11 in Table I)  in manufactitring cmploymcnt 
has shown a decline from 6.25 in 1973-74 to 3.37 by 1989-90. 

3. Somc of thc carlicr studies by Bancrji (1974) and Gujarati (1966) found the cvi- 
dcncc of unitary elasticity of subsitution bctwccn capital and labour in India. But 
these studics rclatcd to fifties and early sistics tmly and sincc then tllcrc arc dras- 
tic changes in thc trends in ihc data. 

4. Thcsc results arc at variancc with thc results of increasing returns to scale ob- 
taincd in our carlirr study conducted at the aggrcgativc lcvcl for thc industrial scc- 
tor for a larger sample spacc of 31 ycars (1960-90). 
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Annexure I 

(I) Data Base: The data used in the study wcrd taken from Annual 
Survey of Industries (ASI) (Various issues). The AS1 is conducted every 
ycar since 1959 and is the principal source for detailed information in 
industrial characteristics like value added, value of output, employment, 
capital stock, wages, etc. The AS1 data do not cover mining, defence 
factories, oil storage depots and technical training establishments and their 
coverage of clcctn'city and gas is also inadequate. Hence the data can be 
considcrcd comprehensive only for thc manufacturing scctor. 

7hc ASI data covers ali the units which employ more than 10 work- 
crs with the aid of powcr and those which employ between 10 to 49 
workcrs without the aid of power. The AS1 data consist of two series: 
(a) Ccnsus Scctor and (b) Factory Sector. Census Scctor consists of only 
those units which cmploy, on average, fifty or more workers with the aid 
of power and 100 persons or more without the aid of power. On the 
othcr hand, thc 'Factory Scctor' is mon: comprehensive in that it  includes 
units which employ more than 10 workers as stated above. The present 
study is based on the data rclating to the factory sector. The data relat- 
ing to deflators uscd wcre takcn from the Index Number of Wholesale 
prices publishcd by Ministry of Industry, Government of India. 

(TI) Definitions of the Variables and Their Notations 

Notation Definition of the Variable 

Y Net Value Added (real) - Nominal net value addcd (in Rs. 
Lakhs) deflated by wholesale pricc indcx of manufactured 
products (Base: 198 1-82=100; weight = 57.04) 

K Fixed capital stock (real) - Nominal fixed capital stock (in 
Rs. Lakhs) deflated by wholesale price index of machine and 
machine tools (Base: 1981-82=100; wcight = 6.27) 

L Employees includes supervisory staff. 

w Emoluments (real) - Nominal emoluments (in Rs. Lakhs) 
deflated by consumer pricc index for industrial workers (Base: 
1982 = 100, weight = 100). 
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BOOK REVIEWS 

The Changing Environment of International Financial 
Markets: Issues and Analysis, Edited by Dilip K. Ghosh and 
E d g a r  Ortiz, St. Martin's Press, New York, 1994, pp. XIV + 350, 
Price : Not s tated 

Thc rapid globalisation of financial markcts and lhcir cvcr changing 
slructurc has thrown up an cnormous outpouring in thc litcraturc, thc 
aspects studied ranging from thc myriad influcnccs upon markcts, thc 
spccd and sophistication in markci proccss brought on by thc synergy 
with informalion technology to thc csotcric world of dcrivativcs and thcir 
prudcntial rcbwlation. In a collcction of 21 cssays which wcrc an outcome 
or a confcrcncc on 'Intcmational Tradc and Financc in a Rapidly Chang- 
ing Environmcnt' undcr thc auspices or thc Intcrnntional Tradc and Fi- 
nmcc Association in Larcdo, Tcxas in April 1992, Ihc b o o k  undcr rcvicw 
highlights somc of thc rcccnt concepts and issues that havc gaincd' 
considcrablc ground in thc linancial markct jnrgon. 

Following a rcvicw of ihc articlcs includcd in thc volumc, Part I1 
dcals with thc cconomics of cxchangc ratc markcls and prcscnts insights 
into thc dilcmma bctwccn long-run cxchangc ratc cquilibrium .and markct 
cfl'icicncy and that o f  unrcslraincd markct fluctuations vis-a-vis 
govcrnmcnl intcrvcntion. Thc articlc 'Forcign Exchangc Markcr Efficiency: 
A look at London', by John P. Lajaunic, Bruce L. Mcrnanis and 
Atsuyuki Naka, attcmpts to tcst for thc Efficient Markct Hypothesis 
(EMH) on thc prcmisc that thcrc should not cxist any long-run cquilib- 
rium rclationship bctwccn nominal cxchangc ratcs of various currcncics. 
Thc cxistcncc of such a relationship is a dircct violation of thc EMH and 
supports thc cxistcncc of cflicicnt spcculativc markcts. Tnc empirical cx- 
amination is focusscd on four currcncics (Pound sterling, Japancsc Yen, 
Dcutschc Mark and ihc Canadian Dollar for thc period Octobcr 1986 lo 
April 1, 1991) in thc London forcign cxchangc markct. Bascd on tests of 
cointcgrating rcgrcssion, thc authors concludc that the London market 
shows no sign of a cointcgrating relationship bctwccn thc diffcrcnt spot 
exchangc rate scries. Hcncc markct proccsscs arc consistent with the 
EMH hypothesis. This implies that the spot markcts for thc individual 
forcign currencies wcrc cfficicnt as error correction model could not bc 
cmploycd to forecast futun: price movcmcnts. 
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Thc iirliclc 'Frccdom of Frcc Floating Exchangc ralc : Ernpiric:~l 
An;~lysis of Currcncy Flucluation Patterns', by M. Anaam Hismi cxam- 
incs fluctualions in 6 lcading currcncics bctwccn thc pcriod January 1987 
lo July 1089 imd dctcrmincs whcthcr fluctuations arc a result of markct 
contlitions or govcrnmcnt intcrvcntion. It concludes that thcrc is strong 
cvidcncc (with fcw cxccptions) that thc sclcctcd six currcncy markcls arc 
not' irllluonccd by govcmmcnt intcrvcnlion and markct forccs playcd a 
dominant rolc during thc samplc pcriod. Thc author obscrvcs that pcr- 
haps lhc forcign cxchangc markcts havc bccomc loo complicated to bc 
cotitrollcd by onc or two ccntral banks. Thcrc is enough cvidcncc, how- 
cvcr, Ilia1 Ihrcign cxchangc markcts arc inllucnccd by the type of Iloar- 
ing ratc systcm (indcpcndcnl float or co-opcrativc arrangcmcnt). 

Rtrt I l l  of thc btx~k consis~s of lhrcc chaptors on intcmalional inlcrcsl 
r;ws and underscores thcir ccnlral importance in inlcrnalioniil financial 
rni~rkcts. The, arliclc, 'Stalistical Analyscs of Eurocurrency and Trcasury 
Intcrcst Ralcs frorn 1975 to 1991 ', by Charlcs Maxwcll and Larry Guin 
sccks to cx;tminc thc sta~islic;~ chi~rdctcristics likc thc mcan, lhc standard 
dcvi ation, kurtosis and skcwncss ol' Euro currcncy and Treasury sccurity 
intcrcsl ratcs to mcasurc thc relationship bctwccn thc two tyjxs of sccu- 
rilics. Wlc findings of the chaptcr suppon thc gcncri~lly acccplcd linancial 
proposilion regarding intcrcst ralc movcmcnts. No major cliangcs in thc 
movcrncnls about thc mcan wcrc fourld whilc examining sub pcriods of 
Lhc lola1 s:unplc. Corrclalions bctwccn thc two typcs of  markcts wcrc vcry 
high, indicative of thc moncy flows bctwccn thc two markcts. 

'Cross Country Comparison of Consumcr Discount Rates', by Willirim 
V. Wcbcr, Jannctl K. Highfill and Mathcw J. Morcy, suggcsls a 
microfoundation o f  thc macro approach for estimating thc consumcr dis- 
count ralc from basic macroeconomic data and applies ~ h c  mcthod by 
(fcriving somc inlcrnational cornp;~risons of discount ratcs. This mclhod is 
bascd on an aggrcga~cd vcrsion of a simple Pcrmancnt Incomc Hypolhcsis 
(PIH) equation which shows that thc discount ratc dcpcnds on thc mar- 
ginal propcnsily to consume (MPC) and thc diffcrcncc bctwccn Ihc rcal 
intcrcst ratc and thc economy's rcal growth ratc. Thc rcsull~, as shown 
by numerical cxamplcs calculalcd from OECD dara, indicrrtc that coun- 
tries with high MPCs and thc countries in which thc rcal intcrcsl rate 
gcncrally cxcccds thc real growlh ralc tend to havc thc highcst consumcr 
discount ralcs. 'Thc Intcrcst Rarc Parity, Covcrcd Intcrcst Arbitrage and 
Spcculalion Undcr Markct Impcrfcction', an aniclc by Dilip K. Ghosh. 
dcrivcs Ihc cxprcssion of interest ratc parity first in a pcrfcct marka, and 
then gives ~wclve additional expressions of inlcrcst mlc parity under dif- 
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fcrcnt scenarios of rnoncy markct and forcign cxchangc rnilrkct irnpcrfcc- 
lions. Thc conditions for ahitrage pprofils and spcculativc oppjnunitics an: 
clucidatcd. 

Part 1V of Lhc kx)k consisting of thrcc Chapters deals with hall;lncc 
of paymcnls and inlcmational rcscrvcs. In an articlc by Anisul M. Islam, 
Mmsa Khan and Muhammad M. Islam, 'An Empirical Tcsr of lhc Dc- 
mand for Inlcmalional Rcscrvcs', thc authors cslimatc lhc demand I'unc- 
lion for intcrnalional rcscrvcs for lhrcc Ccnir;~l Atncrican countries, 
viz.,Cosra Rica, E l  Salvador and Panclmu using an cconomctric 
(bchitvioural) mcxlcl and thc Box- Jcnkins (ARIMA) modcl. Four major 
explanatory variables wcrc chosen which dctcrminc the dcminti Lilr inicr- 
national rcscrvcs. First, thc scale variablc rcprcscnling thc lcvcl of trans- 
action is pwxicd by the lcvcl of impons. Second, a vilriablc rcprcscnlit~g 
lhc propensity to impon or lhc dcgrcc of openness ol thc cconomy i s  
proxicd by thc ratio of import to GDP. Third, ;I short-tcnn U S  rnoncy 
miirkcl ratc is uscd as a proxy for a mcasurc of thc opportunily cost o f  
holding rcscrvcs. Finally, a vririablc measuring lhc disturbimcc or vrtriabil- 
ily of Bop was constructed using Hcllcr and Khan lwo-stcp pmccdurc 
involving lhc Box-Jcnkins ARIM A model. Thc rcsulls indici~tc that thc 
rcscrvc demand functions arc quilc stablc for Costa Rica and El Salvacior 
but somewhat unstablc for Panama. It is  worlh noling, that contrary lo  

somc bclicfs, thc new intcrnalional monclary system, based on flcxiblc 
intcrcst ralcs, had no impact on thc rcscrvcs dcmiind or' ~ h c  lhrcc Ccntral 
Amcrican nalions. 

Eric Youngkoo Lcc and Michacl Szcnbcrg in thcir article, 'An 
Intcrtcmporal Inlcrprctslion of thc US Cuncnl Account Deficit', dwell on 
thc thcmc that in a world of capital mobility, shills in  national saving 
propcnsilics rclativc to invcslmcnl opportunities lead to corrcsponding 
shifts in thc cxlcmal currcnt accounl. Fundamcnlally, currcnt account dcfi- 
cits and corrcsponding capital inllows rcflcct macro imbalances. The pcr- 
sistcnt US currcnt account dcficits havc rncrcly rr=llcdcd thc cxccss of thc 
nation's cxpcnditurcs or absorption ovcr its outpul or, cquivalcnlly, short- 
fall o f  national saving from invcstmcnt, for lhc rising govcrnmcnt budgct 
dcficit W;LS not matched by an incrcasc in privalc saving. As a rcsult, thc 
inflow of c;tpital from abroad allowcd continuing growth in thc US capi- 
tal stock. In thc abscncc of forcign capital inflows, a drop in national 
saving would havc to bc accompanied by a drop in invcstrncnt. Using a 
simplilicd intcrtcmporal mcKlcl of cumnt account, in so Fir as Lhc govcm- 
mcnt budgct dclicit rcprcscnts lhc dclibcrittc choicc of policy-makcrs and, 
as a rcsult, thc low domcstic savings ralc is takcn as giircn, thc alicma- 
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tivcs lhc US Pdccs arc cilhcr highcr lcvcls of invcslmcnl and a currcnt 
account dclicil or low lcvcls of invcstrncnt and balanccd tradc. Thc au- 
thors concludc that thc currcnt account dcficit should no1 bc vicwcd as a 
problcm of inadcquatc domcstic savings to exploit productive invcstmcnt 
opportunities. Only pan of' thc incrcascd output and incomc gcncralcd by 
thc additional invcstmcnt spcnding accrucs to forci~w investors in thc form 
of inlcrcsl and dividcnd paymcnts. Thc nct inflow of capilal from abroad 
will allow a fastcr growth in thc U S  capital stock and a higher future 
standard of living than would othcrwisc bc. 

Prin V of thc book cxamincs forcign dcbl and country risk analysis, 
and scls forth somc ncw lcssons from thc dcbt crisis. In chaptcr 10, 
'Forcign Exchangc dynamics, dcbt and thc Pcso Problem', Dilip K. 
Ghosh prcscnts thc piciurc of Mcxico suffering under a gargantuan for- 
cign dcbt, inlractablc ratcs of inflalion and pcrsislcnlly plummeting value 
of lhc pcso thal has lriggcrcd a rcal and f'undamcntal discquilibriurn in 
which thc policy makcrs and pcoplc havc appcarcd totally hclplcss. 
Ghosh points out that sincc thc rclation bctwccn lhc sovcrcign bomwcrs 
and sovcrcigp lcndcrs is likc thal of Lhc partncrs in a lhrcc-lcggcd racc in 
which both can run, limp or MI togcthcr, but cannot part company, it is 
necessary and cxpcdicnt for both Mcxico and its lcndcrs to agrcc upon a 
ncw schcdulc for lo;m amortisation to thcir mutual bcncfit, if not for lhcir 
immcdiatc rclicf. Thc author prcscribcs that for dcbt managcmcnt, Mcxi- 
can authorities should sirivc for an indcxing of dcbt amortization lo its 
nct forcign cxchangc earnings, and this necds thc coopcraiion of both 
crcditors and thc dcbtors. This howcvcr is not a practical suggcslion, 
looking at thc expcricncc of negotiations bctwccn Mcxico and its creditors 
during thc 'cightics. Christopher A. Erickson and Elliott Willman, in 'In- 
tcmational Lending and Sovcrcign Dcbl in Lhc Pwscncc of Agency Costs: 
7'hc casc of Mcxico', offcr an analysis of  forcign dcbt by introducing 
agcncy cost in thcir modcl. It is shown that as long as cnlrcprcncufi arc 
incomplclcly collatcralizcd, thc optimum govcrnmcnt policy is to borrow 
lhc maximum possiblc amount from intcmalional Icndcrs and transfcr Ihc 
pmcccds to thc pnvatc scctor. It is funhcr dcmonslr~tcd thar any rcduc- 
tion in thc govcmmcnt borrowing capacity rcsulls in a dcclinc in  domcs- 
tic cconomic activities, and that thc dcclinc continucs [ill lhc 
govcmmcnt rchabilitatcs its maximal borrowing capaciry. Withirl Lhc ambit 
of this analysis, thc author cxamincs thc Mexican economy. 

In lhc aniclc 'A Ncw Lmk a1 Country Risk An;dysis: Arr At~iilylic;~l 
Appmach lo Judgcmcnlal Risk Scoring', Rami&rishn:u~ S. Kourxliayr p r o  
poscs an application of lhc analytic hierarchy pnlccss rncth(xlology to 
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structure lhc judgcmcntal scoring of country risk and cvaluation of coun- 
try risk profilc ovcnimc. Hc suggcsts a framework of analysis that cn- 
ablcs incopration of qualitative asscssmcnt of cconomic/financial pcrfor- 
mancc and cxpcrt judgmcnt on othcr qualitative factors. Thc preliminary 
modcl focuscs on sclcclcd cconomic/limancial variablcs for thc cvaluation 
of risk profiles. Conceptual attributes considered rclcvant in firm cxpccta- 
tions about country risk cxposurc arc dcfincd in three hicrarchy lcvcls. 
Thc rclcvancc of thc model is conlimcd with a sarnplc of sclcclcd dcvcl- 
opcd and dcveloping countries. 

7hc ncxt paper (Chaptcr 13), "Political Risk in Latin Amcrican Stock 
Markets: A Rational Expectation Approach", by Bcnoit Carmichacl, Jcan 
Claudc Cossct and Klaus P. Fisher invcstigatcs in a rational cxpcctation 
fr:imcwork thc impact of political risk on common stock rctums and test 
the resulting model on a sarnplc of Latin Amcrican Stock Exchangcs. 
Bascd on thc prcrnisc that thc monctary and fiscal policics of Govcm- 
mcnts arc among thc most important clcmcnts in thc political cnvironmcnt 
of firms, the aulhors allcmpt to establish the relationship bctwccn govcm- 
mcnt policy variablcs and thc performance of sccuritics priccs in four 
Latin Amcrican Countries: Argentina, Brazil, Columbia and Vcnczucla. 
Thc rcsults imply that investors dcvclopcd cxpcctations about the future 
stntc of thc world in tcrms of thc Govcmmcnts' fiscal and rnonctary 
policy, and pricc stocks accordingly. In other words this implics, consis- 
tent with an cflicicnt markct hypothesis, that priccs of stocks fully incor- 
poriitc cxpcctiations about policy changes introduced by the Govcmmcnt. 

P;~rt VI of thc .book takcs an analytical look at capital markcts and 
makcs imponant cxtcnsions or modern invcstmcnts, portfolio thcory as 
wcll as agcncy thcory to tiltkc into account incrcascd intcmational compc- 
tilion and globalisation of financial markct. In thcir article, 'A  Rcal Rc- 
turn Tcsl or International Markct Efficiency', Shahriar Khaksari and, Neil 
Scilz aim at dclcrmining whcthcr the mcan-variance fronticr availablc to 
an intcmationally diversified invcstor is cffcctcd by thc choicc of thc 
country in which ultimatc consumption is to occur. Limitations of prcvi- 
ous studics arc ovcrcomc by including dividends as well as price changcs 

' 

in computing cquity rctums, by inqluding long and short tcrrn dcbt sccu- 
ritics as wcll as cquity, and by adjusting rctums for inflation so that 
boih real and nominal rcturn cflicicnt fmnticrs could bc cxamincd. This is 
an advanccmcnt over the traditional approachcs in the area. Empirical 
cvidcncc show that location of thc mcan variancc cfficicnt fronticr is cf- 
fcctcd by the country in which ultimatc consumption takcs placc. Thc 
articlc thcrcforc provides cvidcncc that intcmational capital markcts arc 
no1 fully intcgtrttcd. 
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In Lhc article, 'Risk Managcrncnt and Corporate Govcmancc in Impcr- 
fcct Capital Markcts', thc authors Klaus P. Fishcr, Edgar Oniz and A.P. 
Palasvirta, prcscnt a financial lhcory of corporatc govcrnancc and 
organisalions, and risk managcmcnt by owncr-managcrs from LDCS in 

abscncc of wcll dcvclopcd arm's lcnglh financial markcls. Thc authors 
givc an altcmalivc paradigm to takc into account lhc casc of cntrcprc- 
ncurs taking Lhcir decisions in Chc abscncc of arm's lcngth capital markct. 
Bmcd on this conceptual franicwork and prcvious cmpirical studics, thc 
authors concludc [hat in thc abscncc of dcvclopcd financial markcts whcrc 
risk can bc bundled and Lhc pricc of thc corporation is fair, owncr-man- 
agcrs havc no inccntivcs to relinquish control and diversify risk through 
financial markcts. Thc implications of this conclusion arc wcll cxcmplilicd 
by thc South Korcan casc in thc articlc, 'Structuratl Changcs in thc Ko- 
rcan Financial Markcts' by Joanna Poxnanska whcrc shc analyscs rcforms 
implcmcntation in thc banking systcm and thc sccurilics rnarkcts, and 
idcnlilics lhc natun: of Korcan financial intcmationnlisa~on. Thcsc analyscs 
Icnd hcr to asscrt that to sustain furthcr growth, Korca will havc to 
adopt various typcs of libcralisation policics. Thc csscncc of lhc nccdcd 
rcforms lics in thc activation of markct competition through divcstmcnt of 
statc asscts and dcrcgulation of financial rnarkcts. By f'rccing intcrcst ratcs 
in thc financial rnarkcts thc govcrnmcnt hopcs that thc ratc of intcrcst 
will rcflccl availability of funds. To promotc corpordtc growth, thc gov- 
cmmcnt has opcncd thc local stock markct to forcign investors. Korcan 
govcrnmcnt inlcrvcntion aims at strcngthcning thc rnarkcl to cnablc it  to 
bccomc thc regulating forcc of thc cconomy. Howcvcr, thc govcmmcnt 
intcnds to pursuc rcforms slowly in a gradual fashion, but markct Ibrccs 
may ovcrlakc thc proccss. Thc main targct of thc rcform, tllc chaebol, 
tflc Korcan family firm and thc comrncrcial banks arc finding it difficult 
to adjust to proposcd changcs. In conclusion, thc author argucs that fur- 
thcr financial and rcal rcforms in Korca aim lo cnsurc continucd cco- 
nomic growth. This arliclc is of much rclcvancc in thc contcxt of thc on- 
going structural rcform in India. 

Thc final part of thc book brings out tax issucs and modcls of tax 
structurc undcr closcd and opcn cconomics, and cxamincs various faccLs 
of this typc of pricc distortion. In thcir articlc, 'Optimum Distortions in 
Closcd and Opcn Economics: Somc Aspects of thc Thcory of Sccond 
Bcst', Dilip K. Ghosh and Shyamasri Ghosh prcscnt optimum structurc of 
distortions in diflcrcnl postulaled sct-ups, and discuss lllc issucs on p s -  
siblc tax structurc. Thc authors also attcmpt to ascenain whcn uniform 
rathcr than diffcrcntiatcd and when diffcrcntiatcd rathcr than uniform tax 
structure would bc optimal for thc taxing country. In this contcxt, ttlc 
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authors providc conditions for succcssful tradc libcralisation and thus crc- 
ation oT trading blocs and customs unions. In thc last chaptcr of thc 
book, '0 ffshorc Banking Ccn trc: Prospccts and Issucs' , Em manucl N. 
Roussakis, Krishnan Dandipani and Arun J. Prakash focus on thc main 
issucs surrounding this intcmalional banking practice. With incrcascd intc- 
gration o r  thc global community duc to advanccmcnls in tclccornmunica- 
Lions and technology , it is cxpcctcd hat intcmational banking activity will 
gravilatc lo thc financial ccntrcs whcrcin thc banking opcntors and bank- 
ing practices arc highly rcgulatcd and supcrviscd. A high lcvcl of 
compctitivcncss and intcmationalisation of banking will rcyuirc \hat thc 
OB,Cs bc cfficicnt and profitable and this in tum will strcngthcn thc 
banking system worldwide. 

Whilc this book prcscnts a widc spcctrum of analytical as wcll as 
empirical cxaminalion of scvcral dcvclopmcnts in h c  changing cnvironmcnt 
of inlcrnational financial markcts, it would havc bccn uscful if sornc of 
thc chaptcrs had lakcn notc of thc prcscnt mood in financial markcts in 
tcrms of dcvclopmcn1 in dcrivativcs, pcrvasivcncss of thc portfolio invcst- 
mcnt and capitill movcmcnls from onc financial markct to thc othcr. 

On lhc wholc, ~ h c  papcrs included in thc collection ccrlainly bring 
into opcn sornc important cmcrging issucs in intcmational financial mar- 
kers. The book would bc rcad with grcat profit by specialist rcadcrs as 
wcll w policy rnakcrs sincc it provides ncccssary thcorctical underpin- 
nings to thc various policy options that rcadcrs would cncountcr. 

Rajiv Ranjan* 

* Shri Rajiv Ranjan is Research Oficer in the Department of Economic Analysis & Policy. 
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Stabilisation, Debt and Reform - Policy Analysis for De- 
veloping Countries, by Rudiger Dornbusch, MIT (1993), 
Prentice Hall, Englewood Cliffs, NJ 07632, pp. viii + 407, Price 
$51.95 

In thc carly 1980s, cxtcrnal imbalance in thc form o f  largc, 
unscrviccablc cxlcmal dcbt positions and intcmal imbalanccs culminating 
in high inflation, in somc cascs hyperinflation, affcctcd many dcvcloping 
countrics. With financial assistance from thc IMF, stabilization and rc- 
forms wcrc sought to bc irnplcmcntcd, to addrcss thc cxtcrnal imbalanccs 
problcni. Thc IMF's approach is bascd on thc nco-classical tradition of 
pricc-clcaring markcts as oplimal mechanisms of rcsourcc allocalion and 
on principles of 'sound moncy' as thc foundation of cconomic policy. 
Rudigcr Dombusch, thc author of thc book under rcvicw, comes closcst 
to this approach. 

Thc book is a compilation of a number of articlcs, written in the 
ycars 1988-92, addrcssing thc issucs arising in Latin Arncrican and tran- 
sition cconornics. Six of thc articlcs arc country studies. Latin Amcrica is 
pcrccivcd to bc a 'tcst bcd' for thc problcms of thc next fiftccn ycars in 
Easlcm Europc. In fact, thc author claims that thcrc is a prcccdcnt for 
cvcry cpisodc of stabilization, dcbt and rcform - both across history and 
across countrics - notwilhstanding the uniquc fcaturcs of cach cxpcricncc. 
Accordingly, divcrsc historical cpisodcs likc thc break-up of the 
Austro-Hungarian cmpin: (1919-24), thc Europcan Paymcnts Union (1950- 
58) and othcrs havc bccn introduced in various chapters. 

Thc book is divided inlo fivc parts - "lnflalion and stabilization", 
"Opcning up and modcrnization", "Rcform problcrns aftcr communism", 
"Dcvcloping country dcbt problcms" and "Country policy studics" - all 
with a macro-cconomic pcrspccdvc as thc ccntral focus. Much of the 
matcrial in thc book - 14 out of the 18 chrlptcrs - has bccn previously 
published in various books and journals. This lcads to a ccrtain amount 
of avoidable ovcrlap and rcpctition. Somc or the chaplcrs. cspccially 3. 
6.1 1.12.15 and 17. could havc bccn omitted or scvcrely pruncd in lcngh 
without much loss of contcnt as thcy mcrcly providc variations on the 
lhcmcs discusscd in carlicr, con? chaptcn in cach pan. Also. U~crc could 
have hen an improved ordering of the chapbrs. 
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Chaptcr 1 discusses "Lcssons rrom expcricnccs with high inflation" - 
both causcs and curcs - for Latin Arncrican countrics in a bid to gauge 
thc possibility and impact of hypcrinflation in thc transition economies 
suffering from large and increasing budgct dcficits. According t o  
Dombusch, "Budget dcficits arc thc ultirnatc sourcc of inflation,", which, 
worscncd by thc crosion of rcal value of taxation (Lhc Olivera-Tmzi ef- 
fect), t i~c shortening of contracts, dollarization and cxchangc collapse, lead 
to hypcnnflation. From thc cxpcricnce of 20 Latin Arncrican countrics, 
Dornbusch draws, inter alia, thc conclusions that inflationary cxpcrienccs 
arc similar across countrics and that dcmocralic countrics rcquirc spc- 
cia1 proccdurcs to implcrncnt hard mcasum ncccssary for stabili~ation. In- 
flation control mcasurcs and managcd cxchangc rutcs can slow down the 
build-up of inflation but only lcmporarily. Dornbusch considcrs that a 
sk~bilizalion cTforl should consist of five clcmcnts - a low, non-~cro infla- 
tion ratc, fiscal slabilization, crawling pcg for cxchangc ratc, indexation 
and an incomcs policy - all with cxtrcmcly clcar-cut prescriptions of tim- 
ing and magnitude. 

Chaptcr 2 - "Policics to movc from stabilization to growth - de- 
scribes thc adjustmcnt proccss as consisting o r  thrcc sragcs, of which rc- 
covcry of growth is a culmination, thc first two k ing  succ&srul recovery 
of macro-cconomic stability and libcralization and deregulation of the 
cconorny. Howcvcr, the ways and mcans of achicving growth, i n  this, 
chaptcr, arc lcss clcar-cut than those for stabilization. For example, it i s  
said that, compctitivc pricing and adcquatc rcsourcc-mobilization - both 
domcstic and extcmal - can hclp rcvivc growth. Again, domestic savings 
arc rcpor~cd to bc intcrcst-inelastic. Thc irnplicalions of this finding for an 
economy's inccntivc structurc for rcsourcc mobilization nccd to be dis- 
cussed in grcatcr dctail. Also, the s t a g  of stabilization and the modc in. 
which cxtcrnal support can bc most cffcctivc in hclping thc rctum of 
flight capital and forcign dircct invcstmcnt to aid growth nccds to be 
brought out in a morc cxplicit fushion. 

A cost-bcncfit an:tlysis of stabilization in an uncertain world in Chap  
tcr 4, pinpoints thc intuitively plausible charactcristics which make stabi- 
lization more likcly lo succccd including inter afia highcr reserves, highcr 
rcsponsivcncss of lradc and lowcr systcmic volatility. Howcvcr, this i s  a 
static modcl. Extcnsion or thc m d c l  to a two-pcriod .problem shows that 
policy-makcrs will havc a strong inccntivc to do wcll on thc first turn 
sincc cvcry succcssivc futurc altcmpt will involve highcr adjustment efforts 
with ;1 lowcr problibilily of succcss duc to lowcring of rcscrvcs and crcd- 
ibility. 
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In chapter 5 in Pan 11, Dombusch examines '&The case for trade lib- 
cralization in developing countrics" where the benefits were broadly per- 
ceived as improved resource allocation in line with social marginal costs 
and benefits, greater domestic competition, availability of favourable 
growth extemalitics, likc the transfer of know-how, and a restructured 
growth-oriented industry. Selective protection for infant industries, in  
Dornbusch's opinion, is better than general protectionism, and export-led 
growth is favoured. However, the chapter admits that systematic 
altcmpls at quantification have .not succecdcd in singling out trade policy 
as a, ,yajor . . factor in growth. 

In Part 111, chapter 9 discusscs the parallels between the break-up of 
Austro-Hungarian cmpirc in 1919-24 and the experience of the Common- 
wealth of Indcpcndcnt States (CIS) now. Instability in CIS, i n  the 
author's view, stems from unstablc politics, budget deficits, nationalism, 
lack of economic institutions and the withering interest of the Wcst as it 
had in Ci..cchoslovakia, Austria and Hungary in the 1920s. The usual 
lcssons for stabilization as cnumcrated in Chapter 1 are repeated here. 
Additional suggestions, however, have been made: they include adoption of 
a Wcstem currency (DM or dollar) as their money and conduct of trade 
through ~ u r o ~ c a n  Payments Union (EPU). The EPU had worked through 
thc BIS bctwecn 1950-58, providing short-term credit lines and multilat- 
eral scttlcmcnt to Westcrn European countrics (ch.8). The author appre- 
hcnds that the imminent brcakdown of trade in Eastern Europe due to 
lack of confidence in the system and weak roublc, massive trade restric- 
tions, abscnce of price system, lack of trade crcdit and captive markets 
and cmcrgence of bilateral barter may lead to a sharp fall in economic 
activity and public order. Thc author thinks that along with price liberal- 
ization, a body on the lines of the EPU, capitalized and guaranteed 
by the West, may provide a solution to the problcms of conducting 
trade. in the transition economics. The lattcr should undcrtakc rapid radical 
change, by privatizing, decentralizing and depoliticizing decision-making, to 
form a social market economy with limited help from western 
countries. The CIS is also advised to service external debt selectively, 
an ~nusual  suggestion considering that selectivity is never accepted by 
creditors. 

In Pan IV, then: i s  an interesting discussion of the possible ways of 
rcstrucluring LDC debts. Chapter 10 examines Ihe data and causes of the 
debt problems (viz., poor macro policies of dcbton, world recession and 
initial overlending and subsequent clcdit denial by commercial banks), the 
problem of debt scrviee for dcbtor countries (viz., fall in rcal investment. 
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shortage of foreign exchange and budget deficits) and thc implications of 
the debt crisis for US trade together with somc solutions. All the points 
are illustrated by .case studies of Mexico, Bmil, Chile and Argentina. An 
improvcmcnt in the world macro-economy, rcvcrsal of capital flight, vari- 
ous facilities for dcbt relicf, viz., swaps, buybacks, intcrcst reduction and 
intcrest recycling are expcctcd to rcduce the magnitudc of the problcm. 
Dombusch concludes that sincc the resumption of growth and full dcbt 
scrvice is incompatible, international financial institutions must assume an 
increasing role .in handling the major portion of dcbt scrvicc. Surprisingly, 
the qucstion: "Why bail out banks and Latin Arncrica rathcr than provide 
poverty relief in Africa?" pops up, but rcmains unanswered, cvcn though 
this is a very critical issue of importance for thc international cconorny. 

The fifth pafl comprises six country policy studies - thrce of thcm 
co-authored - of which two arc on Brazil, two arc on Mexico, one is on 
Argcntina and onc is on Chile and Pcru togcihcr. 7hc chaptcrs a& coun- 
try-spccific amalgamations of Parts I, I1 and IV. 

In Chapter 13, Dombusch finds that despite diffcrcnccs of political 
goals, thcrc were rcm arkablc simi larities bctwccn thc populist economic 
prograrnmcs of Chilc during Allcnde's Unidad Popular (1970-73) and of 
Peru under Garcia (1985-1991), with respect to the expansionary 'growth 
with redistribution' policics and conscquent economic instability. 

In Chapters 14 and 15, thc Brazilian dcbt history sincc the late 19th 
Century is  cxplorcd, and faults in thc muddling-through stratcgy initiated 
in 1982 examined and attempts arc made to rcconcilc growth with debt 
scrvicc. 

Chapters 16 and 17 describe thc macroeconomic history of Mexico 
with rcgard to per capita income, rcccnt hyperinflation (since mid-1970s), 
inequitable income distribution and a checkered dcbt history since 191 0 
which has worscncd since 1982. Mexico's stabilization ups and downs are 
rccountcd in detail, including debt restructuring through swaps, buybacks, 
etc. and ends with an emphasis on indispensability of growth for pema- 
ncncy of stability. 

Chapter 18 investigates the interaction between domestic 
macroeconomic instability and external constraints in Argentina focussing 
on thc dccadc 1976-1986. Overvaluation of the exchange rate during the 
military rule from 1976 to 1981 led to the debt crisis in early 1980s and 
then to exchange depreciation and endemic inflation beyond 1500 per cent 
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in 1985 which could not bc stcmmcd by thc convcntiond IMF programs. 
A strict rcform policy known as the Austral Plan was institutcd to stop 
hypcrinflation and was immcdialcly succcss~ul. Howcvcr, political and in- 
stitutional instability in Argentina, rcscmbling that of thc Wcimar Rcpublic 
and Ccr~tral Europc in thc 1920s or the Fifth Rcpublic in Francc, has 
introduced significant vulnerability into thc stabilization process. 

Thc book contains a thorough and consistent treatrncnt of the intcma- 
tional dcbt problem, which startcd in thc 1980s, and stabilization policy 
issues, amply supportcd by graphs and tablcs collcctcd from divcrse 
sourccs. Howcvcr, somc discussion of thc political cconomy of thc scc- 
nario could havc bccn providcd for thc bcnclit of thc rcadcrs. In addition, 
a thumbnail skctch of Lhc rcccnt dimensions of thc problcm, at thc vcry 
outsct of thc book, would havc bccn hclpful (sincc somc articlcs cnd as 
carly as 1986). Dornbusch, with his conccm for practical problcms, docs 
rccognizc somc of lhc limilations of thc applicabilily of neoclassical as- 
sumptions to thc dcvcloping counlrics; howcvcr, cxplicit recognition of the 
aspccts cmphasiscd by thc structural dcvclopmcnl thcory, viz., specifying 
the institutional framework in which policics arc implcmcntcd, scctoral 
(not only macroeconomic) imbalances, crowding-in cffcct of dcficits in 
low-inflation LDCs ctc. would have given a scnsc of bdancc to thc book. 
More crucially, policics to fostcr growth and human rcsourccs (which 
dctcrminc growth) havc not bccn spclt out. Thc book admits that growth 
and rcmoval of povcrty is ncccssary for pcrmancncy o r  stability and rc- 
forms. Simultaneously, it should bc rcalizcd that appropriate policics for 
gmwth and dcvclopmcnt of human rcsourccs arc ncccssary so that 'comct 
prices' and 'compctitivc markcts' can pcrform thcir prcscribcd rolc as 
engincs of growth. 

Mohua Roy* 

* Ms. Mohua Roy is A.rsirrahl Adviser iA the Deparrment of Ecotwmir Analysis & 
Policy. 
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Prospects of FDI in Post-Liberalisation Era, Ed. by S.P. 
Gupta and R.L. Chawla, ICRIER and IF0 Institute for Eco- 
nomic Research, New Delhi, 1995, pp. 111, Price Rs. 150 

Undcr thc framework of structural rcfotms launched in India in 1991, 
cxtcrnal scctor policics havc toppcd thc agenda. Undcr these, forcign in- 
vcstmcnt policics have rcccivcd sharp altcntion from policy makcrs. Till 
the end of 1980s' forcign invcstmcnt flows rcmaincd at.ncgligiblc lcvcls 
and by and largc, currcnt account dcficits wcrc financcd through dcbt 
creating capital flows. Thc risc in dcbt scrvicc ratios as well as a numbcr 
of olhcr indicators of cxtcrnal sustainability havc Icd to a broad rccogni- 
tion of thc positive rolc of FDI in thc dcvclopmcnt of dcvcloping coun- 
tries including India. Against this contcxt, forcigy invcstmcnt policics in 
India havc bccn libcraliscd considerably. Thc response of thc investors in 
tcrms of thc valuc of approvals grantcd for invcsting in lndia has so far 
bccn encouraging. 

While a nurnbcr of mcasurcs havc bccn initiatcd to attract forcign 
invcstmcnt, thcrc is a nccd to rcvicw thc cntirc gamut of policy mea- 
sures, kccping in vicw the invcstors* pcrccptions. Towards this end, the 
book undcr rcvicw which is bascd on major country surveys, viz. USA, 
Gcrmany and Japan scrvcs a very useful purposc. Thc book is an out- 
come of thc papcrs and procccdings of a scminar on 'Economic policy 
Reform and Forcign Dircct Invcstmcnt' hcld in Ncw Dclhi in Dcccmbcr 
1993. It has 5 papcrs in  all. 

In the paper, "Asscssmcnt of thc Indian Economic Reform 
Prograrnmc", A. Halbach and H. Hclmschrott providc an ovcrall asscss- 
mcnt of Indo-German co-operalion in  the arcas of trade and investment. 
While Gcrmany is the sccond most important trading partner for India, 
India's share in  Germany's forcign trade remains low. With regard to 
collaborations, most of them did not have financial participation. The 
total volume of German capital participation in the existing agreements 
amounted to only DM 143 million. It is mentioned that the major reason 
for the historically low Gcrman invcstrncnt is the Indian economic policy 
cnvironmcnt before 1991 and thc ovcraU structural change in Gcnnan FDI 
whcrcin high priority has been assigncd to Eastcrn Germany and 
Eastern Europc since thc bcgining of 1990. 
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'Ihe paper presents the ~ s u l t  of the business survey conducted in In- 
dia and Gemany in 1993. It shows that bureaucracy in India is a major 
barrier for FDI. However, more than one half of the German firms which 
are planning to invest in India expressed the view that the decision to 
invest in India was due to the present reforms programme. With regard 
to expon oriented FDI, Southeast Asia was found to be more attractive. 
It was also mvealed in the survey that the main interest of the companies 
lay in providing supplies to the domestic market. Nearly 90 per cent of 
the firms felt that there are barriers in India which relate to domestic 
policy and administrative constraints, economic and labour policy con- 
straints and inftastructural constraints. The German firms suggested a 
controlled exit policy. 

In thc papcr, "Inter-relationship betwecn Trade and Forcign Direct 
Invcstrncnt", Kcbschull argues that FDI docs not automatically lead to an 
incicasc in exports in the first round, only by gaining international com- 
petitiveness, a country can establish a positive link between export in- 
crease and FDI. The paper takes note of the lackluster nature of the FDI 
flows despite the efforts of the Indian Government as well as corporate 
sector in comparison with other developing countries. According to the 
author, the major motivation for German investors is provided by India's 
large domestic market and not so much by cheap labour. The paper 
highlights the need to effect changes in the production structure to reach 
the targeted growth rate in exports, taking into account several barriers 
which could come in the way. The author felt that DFI could make a 
crucial contribution in this regard. In his view, while the countries with 
large and growing markets, availability of skilled and low cost labour, 
 liable infrastructure and ancillary industries and a stable and predictable 
business environment would be in a better position to attract FDI inflows, 
investors are primarily interested in having the availability of a large 
domestic market. While India offers such a market, investors could look 
beyond it to develop India as a production base for meeting demand from 
other countries which would contribute in enhancing their earnings. 

The paper, "Prospects of the Indo-Japan Investment Potential", by 
R.L. Chawla, deals with Japanese investment in India, its volume, sectoral 
and geographical distribution over the past four decades. The sectoral 
distribution shows that Japanese investmcnt in ASEAN countries is domi- 
nated by mining, followed by commerce services, finance and services, 
agriculture, forestry, consfruction, nal  estate and tmspon. Another inter- 
esting feature is the involvement of large number of small and medium 
enterprises. India's shanr in the total Japanese invcstmerlt has been negli- 
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gible. The paper examines the various aspects of Japanese investment in 
two sectors: automobiles and electrical/electronics. The paper points out 
that there is enormous scope for much greater Japanese involvement in 
India and goes on to examine the reasons for low Japanese presence in 
India. The paper noted that NIES and ASEAN have been receiving 
disproportionately large s h m  of Japanese investment, which rcflects more 
intense economic relationship between Japan and these countries. This has 
been rendered possible because of historical and cultural factors, geo- 
graphical proximity and similarity in the economic systems, high wage 
costs in Japan and sharp Yen appreciation. However, by early 1990s. the 
growth of Japanese investment in these countries slowed down due to 
various factors and a number of Japanese companies in the last two 
years have increased their stake in India. The Japanese investors have 
expressed the view that they are not fully satisfied with the policy pro- 
nouncements and have pointed out a number of deficiencies. The area of 
change as seen by the Japanese relate to the existing gaps between 
Government's policy pronouncement and statutory enactment, inadequate 
information about policies and procedures, lack of special tax incentives 
for FDI, high rate of import and excise duties, lack of infrastructure, 
abscnce of exit policy and labour problems. The paper, thus, lends cru- 
cial clues to the low response from Japancse investors. While further 
changes in the policies with regard to privatisation, exit and labour poli- 
cies could be helpful, the Japanese investors demands seem to be. high 
especially since corporate employment in Japan has always been consid- 
ercd as a very long-term association with business units. Japanese inves- 
tors also perceive export earnings as an indicator of India's ability for 
mceting repatriation of profit, dividend and royalties, but this is not very 
relevant as there had not been a single instance when India failed to 
honour the committed payment or remittance of dividend for want of for- 
eign exchange. 

The paper by Mahd. Saquib deals with pmspects of US investment in 
India based on the primary survey of firms conducted in India and the 
USA. An attempt i s  made in the paper to analyse the problems and 
prospects of FDI flows into India, with special reference to US invest- 
ments. The paper shows that the average rate of return on total US FDI 
abroad was 8 per cent in 1991, while it was as high as 16.4 per cent in 
India. The trade balance of the US MNCs in India with the US is nega- 
tive for India. This was attributed to the relatively recent US FDI in 
India, but this may not be the only plausible explanation for the phenorn- 
enon. 'The past experience of many of the well established US MNCs in 
India have also shown that their trade balance has been negative in many 
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of the ycan. me R&D cxpcnditun: of US majority owncd companics in 
India is also highcr than that of majority owncd US companics abroad. 
This is statcd to bc duc to availability of incxpcnsive scicnlists and 
enginccn and the nccd to adopt thc technology to suit the local condi- 
tions. Thcrc is also a mcntion in thc paper that US FDI is morc labour 
inlcnsivc in India than in many othcr countries. The rcsults of thc qucs- 
tionnairc survcy show that whilc US companics havc gcncrally rccogniscd 
thc positivc dcvclopmcnts in India, Ihcy havc also pointcd out ccrtain dif- 
ficultics which mainly rclatc to high corporatc tax, poor infrastructure 
etc. Thc survcy rcsults havc rcvcalcd that lhc important 
dclcrminants of FDI wcrc low wagcs, largc sizc of domestic rnarkct, 
chcap skillcd labour, local tcchnology support and cxport to third country, 
whilc Highcr tax ratcs arc considcrcd as a dctcrrcnt. Thc survcy of US 
mullinationals rcvcalcd rhat thc most important dctcrminant of US invcst- 
mcnt in India is the sizc of thc domcstic markct followcd by thc avail- 
ability of skillcd labour. Anolhcr important dclcrminant i s  thc cost of 
production. Furthcr, currcncy convcrlibility and rcpatriation laws havc also 
bccn mcntioncd as important faclors. Thc US invcston havc suggcstcd 
ccrtain complcmcntary stcps such as reforming thc pricc systcm and 
chanbGng thc public pcrccption about investing in India. An analysis of 
thc pcrfomancc of 43 US manufacturing companics has rcvcalcd thaL Lhc 
samc was bcttcr than thc pcrformancc of thc Indian corporatc sector. 
The papcr concludcs that prospccls of US invcstmcnt in India arc quite 
bright. 

In thc concluding papcr, "Summary Record o f  discussion", R.L. 
Chawla rcvicws India's forcign invcstmcnt policy and foreign invcsrors' 
pcrccptions. Thc Indian rcsponsc in rcspcct of thc bottlcnccks cxprcsscd 
by thc invcslors has bccn summcd up. Whilc discussing ccrtain 
strategic considerations for atiracting FDI flows, Ihc papcr highlights the 
imponancc of markcting strategy. Forcign invcstors will try to catcr lo 
domcstic markcts in the initial ycars. But thcrc is a nccd to takc mca- 
surcs to cnsurc that thcy will havc cxporl compctidvcncss. 

Thc book scrvcs a valuable purposc zs it, in addition to Indian per- 
ceptions, brings fonh the vicwpain~s of foreipl invcston and s u g g s ~ q  the 
arca9 whcn: funhcr policy change! arc rcquircd. While Ihc US urnpanics 
appear to bc gcncrally satisfied with [he rcforms, Jrrpnncsc and Gcman  
invcstors havc advocated furthcr libcnlisation. It is naluml for the itivcst* 
ing companics to seek bcttcr climate for achieving ~hci r  objcclivcs. lhc 
qucsrion is to what cxtcnt wc can go to change the gcncni cconornic 
frarncwork to accommodate ncw FDI flows, Thc ratcs of rctum ate 
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highcr in India than the avcragc returns in many othcr countries. Given 
thc situalion, the argumcnt that highcr tax rates in India inhibit the flows 
may not hold much watcr-. Appropriatc publicity measurcs rcgarding for- 
cign invcstmcnt policics and reforms as indicated in the papers arc irnpor- 
tant and critical but hcrc then: is vcry little that has so  far bccn undcr- 
takcn. 

The publication of thc book is tirncly and thc authors dcserve compli- 
mcnts for the frcshncss of approach thcy have brought to bcar on the 
subjcct. Survcys oftcn givc pcrccptions bcncr than individual irnprcssions 
and could scrvc as good inputs to policy makers. 
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