
RESEF.. L BA. .. I OF INDIA -- 

I 
I 

I 
VOL. 16 NO. 1 MARCH 1995 I 

M.S. Mohanty 
Budget Deficits and Private Saving in India: 

Evidence on Ricardian Equivalence 
1 

B.K. Bhoi 
Modelling Buffer Stock Money: 

An Indian Experience 
27 

Sangeeta Prasad 
Is Economic Growth Export Led? 

5 1 

Book Reviews 
67 

SPL COLL RBI 

GRI 0086 
RBI LIBRARY 

jagannath.m
Rectangle



EDITORIAL COMMITTEE 

Members R.B. barman 
G.S. rtltati * 

M.S. hlohanty 

Editor A. Vasudevan 

Associate Editor : - D e e ~ ~ k  Mvhanty 

The Reserve Bank of India Occasional Papers contains contributions by 
the Staff of Reserve Bank of India. Articles, notes and reviews published 
in this journal do not necessarily reflect the views of the Editorial 
Committee or of the Reserve Bank of India, Responsibility for the views 
expressed and for the accuracy of statemeots contained in the contribu- 
tions rests with the author(s). 

There .is .w nI$istian . t ~  he .malfzrialpuhlkhed herein being reprod~~ced, 
provided an acknowledgement of the source is made. 

Subscription rates l i ~ r  1095 are : 

Inland : (i) Ks. 140 (for four issucs t,f tjlc 199s volume inclusive o f  
postrtgc). 

(ii) Ks.  35 (for a single issuc of 1 1 1 ~  1995 v o l u ~ n c  inclusive of 
postage). 

Foreign (i) S 1 0 0  (Tor f o i ~ r  issues O V  tl1c 1')')s v o l k l l ~ ~ c  illclusivc of  
rcgislcrcd air mail ch:rrgcs). 

(ii) S 25 (for a single issuc of* ~ t l c  1995 volurllc il>c]usivc of 
registered air mail cl~;rrgcs). 

Thcrc i s  no spccinl ratc Sor ariy catcgory o f  s u b s c ~ i b ~ ~ s .  SLlhscriplions and orders, 
accomprinicd by chcrl~~cs/tlnrl'ts drawn oti Rotiib:ry in klvour Kcscrvc Ra11k of Itldia, 
shotrld bc scnt to  : 

Thc Director. 

D K K P  (Sales Scclion). 
Dclxirt~ncnl of  Economic Atl;llysis and I'olicy, 

Kcscrvc Rank ol'lndiu, 

Anlar Ruiltlitlg (Ground Floor), 

Post Box No. 1036, 
Born bay-40() 00 I (Ir~cJia). 

All o l l~e r  corrcsp,ndcncc may hc: addrcssctl lo Ilic Editor, Kcscrvc Hdrlk of Ir,tli3 
(hcauiclnal I ' i t p r~ .  Dcpnr~n~c~i~ofEc(r~iori i ic Analysis,& Ip(,licy, Kchcrvc [li1tlk of Ir\tli;r, 
13rjst Box No.  1036, Bortibi~y-400 023. 



RESERVE BANK OF lND!A 

OCCASIONAL 
PAPERS 
VOL. 16 NO.l fkE%Cti 1995 

ARTICLES 
. . 

Budget Deficits and Private Saving in India: 
Evidence on Ricardian Equivalence 

Page 

M.S. Mohanty 1 

Modelling Buffer Stock Money: 
An Indian Experience 

B.K. Bhoi 

NOTE 

Is Economic Growth Export Led? 

Sangeeta Prasad 

BOOK REVIEWS 

GATT Accord and India 

Sujan Hajra 

Analytical Approaches to Stabilization and 
Adjus trnent Programs 

Anindita Sengupta 7 1 



Puh1irhhL.r hy A. Vu.sucfcvun/c,r ~ h c  Reserve Durtk [.flndi[j cmdprintrtf by him a( Kcjrnc~lrtk Orion 
Prc.5.s. 17-lH, Pro.slwc( Chon~bcrs Anrurxc, Dr. 0 N.  Kocjd, Forr, fi~)mhciy - 4110 OOI .  



Reserve Bank of India Occu.~iorurl Papers 
Vol. 16, No. 1. March I995 

Budget Deficits and Private Saving in India: 
Evidence on Ricardian Equivalence 

M.S. Moban ty* 

Thc papcr examines thc imhications o f  rising public deficit for saving activ- 
ity i n  India undcr the framework of Ricardian Equivalence Theory. Wliilc the tests 
bascd on ovcrall fiscal dcficit rcvcal somc cvitlcncc of Ricardian bchnviour, it is 
infcrrcrl h a t  such ;in outcome may rcflcct thc 'dircct crowding out' iinp;lct of gov- 
crnmcnt cxpcnditurc on privatc consumption. A more dircct test bascd on public 
saving cstablishcs significant non-Ricardian consumption bchaviour of the privatc 
scctor in India. Thc tcsts bascd on 'dircct crowding out' liypotlicsis rcvcal that 
Govcmnicnt consumption and transfcr paymcnts llave an cxponsionory outconlc on 
the consumption level in the economy. while public jnvcstiiicnt and intcrcst pay- 
mcnts gcncrally d;irnpcn privatc consuniption and conuibutc to  nntional saving. 

Int reduction 

Among many unsctllcd issucs in public cconomics, lhc rclation bc- 
rwccn budgct dcficit and saving activity is pcrhups tl~c most controvcrsial. 
Tllcrc arc compcting thcorics which aucmpt to cslablish cilhcr direct or 
indircct rclation bclwccn thc two, but what is  unique in this branch of 
lilcritturc is thal undcr somc Lhcorclical Sramcwork budget dclicit is sccn 
to havc no irnpiicl on national saving. Much of this thcorcticiil Sramc- 
work owcs ils origin lo Ricardian Equivalcncc Thcory (RET), wllich has 
rcmaincd a focal point or thcorclical and empirical rcscarch i n  public 
economics cvcr since Barro (1974) rcSormuliitcd the tllcory in its mtxicrn 
version [for rcvicws on RET scc, fix cxiimplc, Bcmhcim (1987), Buitcr 
and Tobin (1 979), Lcidcr~~lan  and Blcjcr (1 988) and Sciitcr (1992)). 
Wlliit has made [his br;unch of micro-economics controvcrsial is thc fact 
Lhal undcr RET fiscal dcficit can not aSScct cconomic activities, f o r  g o d  
or Sor bad. TIlc impact oL' budgcl dclicit on privalc saving, thcrcforc, has 
kc11 a subjcct or rccurtcnl intcrtst iuId cspccially so in developing coun- 
tries whcrc fiscal policy 11;)s tllc ovcmding impot-1;rtlcc !'or tlomcstic capi- 
la1 I'om~alion anti growth. 

* Shri M .S. Moh;~nty is Director, l)cl):~rt~iicnt of  Econonlic An;~Iysis ant! I'olicy, Kc- 
rcrvc Rank o f  India. Thc uu~hor  is tl~:inkTi~I t o  Sliri Dccpitk L1oh;lnty for his vaiii- 
ithlc help in making available sonic usciul d;~ ta ,  tic is dso ~hankful to Stnt. Nisllita 
Kajc f o r  rcscvrcl~ hell> ant1 Sl~ri S.S. Jogalr: for cxc~cllcnt uorrl ~?roccssing ;~sl;is~;tncc. 
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Essentially, at a morc gcncral lcvcl, there arc thrce major routcs 
through which fiscal dcficit could have implications for privatc saving. 
First, fiscal dcficib through the Kcyncsian framework incrcase aggrcgate 
absorption in thc economy and thcrcfore, rcducc the saving potcntial in 
thc cconomy. Undcr thc ncoclassical Lifc Cycle Thcory, fiscal dcficits in- 
crcasc privatc consumption but not to thc cxtcnt anticipated by the 
Keynesian school, as agents discount future tax liability in their dispos- 
able income. Howcvcr, as agcnts are assumcd to posscss finite life 
horizons, tax discounting remains incomplete and fiscal dcficit s~imuiates 
pnvatc consumption. A complctcly diffcrcnt result would cmcrgc undcr the 
Ricardian paradigm, whcrc the discounting of futurc tax liability in ordcr 
to repay and scrvice thc dcbt incurred today is assumcd to be complctc. 
Undcr this scenario, dcficit will rcducc privatc consumption, rupcc for 
rupcc, without any diminutivc impact on national savings. Hcncc, as is 
thc casc with RET, if privatc scctor is suficicntly forward looking and 
intcmaliscs govcmmcnt fiscal policy in its intcrtcmporal budgct consuaint, 
thcn swapping dcbt for currcnt taxation is simply to substilulc an cqual 
amount of privatc saving in placc 01 public dcficit. As such, dcficit and 
taxcs have cquivalcnt implications for cconomic activity. A sccond routc 
of impact of budget dcficit on privatc saving stcms from dircct comple- 
mcntary and substitution possibilities involvcd bctwccn public and privatc 
expcnditurcs. This routc of impact, or what is known as "dircct crowd- 
ing-out", is gcncrally found to bc siglificant in dcvcloping countrics. Pri- 
vatc scctor's consumption and invcstmcnt may cxhibit complcmcntary rc- 
lation with public consumption and invcstmcnt. In this casc, with rising 
public scctor dclicit, private financial balance will also dclcriorate and the 
final impact of dcficit could bc rcduccd national saving and incrcascd 
rcliancc on forcign saving. Thc oppositc would bc truc if privatc expcn- 
diturcs arc substilutcs for public cxpcnditurc. A third routc of impact can 
arisc, iT dcficit is duc to thc growing fiscal inccntivcs mcant for promot- 
ing saving activiiics in thc cconomy. In this casc dclicit could bc posi- 
tivcly associated with privatc savings. 

This papcr is sct against thc growing conccm for rising public dcfi- 
cit in India and its possiblc advcrsc implications for saving activily. For 
this conccrn to bc vaiid, thc Ricardian proposition must bc invalidated in 
thc Indian contcxt. At a purcly thcorctical icvcl and by hindsighl, in thc 
Indian con1cxt;it would not bc vcry difficult to cslablish non-Ricardian 
relation between budgct deficit and private saving, as most of the assump- 
tions of RET viz., infinirc lifc horizon, pcrfcct capital markct, lump sum 
taxcs and abscncc of uncertainty fail to hold in pncticc. Nonclhclcss, the 
empirical litcraturc in 111~ dcvcloping counlry contcxt is Pdr fsm a psi-  
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tion of consensus on this issue [Haque (1988) and Rossi (1988)l. On the 
contrary, a rcccnt work by Ghatak and Ghatak (1993) rcportcd substan- 
tial evidcnce in favour of RET in the Indian contcxt. The objective of 
this papcr is thcrcforc, to collcct empirical evidcncc on the impact of 
budget dcficit on private saving in India. Thc issuc is approached from 
thc consumption sidc : whcthcr budgct dcficit lcads to a contraction in 
privatc consumption in India, and if so, at what dcgrcc of impact? The 
rcst of the papcr is organiscd as follows. Section I1 scts out thc thcorcli- 
cal exposition of the RET in thc contcxt of thc dcvclopmcnts in Indian 
public finance. Scction I11 prcscnts empirical tcst of thc hypothcsis in 
India while Scction IV includcs thc concluding observations. 

SECTION I1 

An Exposition of Debt Neutrality. Theory and Indian Fiscal Scene 

Following Frankcl and Razin (1987) and Lcidcrrnan and Blejer 
(1988), thc Ricardian Equivalcncc Thcory can be statcd through a simple 
styliscd vcrsion of two pcriod budgct constraint of thc private and public 
scctors. Private sector's consolidatcd budgct constraint in thc prcsent value 
tcrm takes the following form : 

CO+aPIC1 = ( Y ~ - ~ ~ ) + ~ ~ ~ ( Y , - ~ ~ ) - ( ~ + ~ ~ ~ ~ ) ~ ~ ~ ,  .*.(I) . .,: 

whcrc C, Y, t and bP rcfcr to consumption, income, tax liability and 
borrowing of the privatc scctor, rcspcctivcly; rP is privatc scctor interest 
ratc, and subscripts 0, 1 and -1 rcfcr to the initial pcriod, second period 
and thc prcvious pcriod. The lcft hand sidc of Equation (1) shows the 
total consumption of thc privatc scctor in prcscnt value tcrm, which con- 
sists of consumption in the currcnt pcriod (Co) and thc discountcd value 
of sccond pcriod consumption(C,); whcre the discount factor, aP, = (11 
l+rpo). Thc thrcc tcrrns in the right hand sidc of cquation (1) show dis- 
posablc incomc in thc currcnt pcriod, discountcd valuc of disposable in- 
come in thc sccond pcriod, and rcpaymcnt of dcbt togcthcr with intcrcst 
contractcd in thc prcvious pcriod. Thc privatc scctor budgct constraint at 
(I)  impscs  thc solvcncy constraint that total consumption equals dispos- 
able income minus the discharge of dcbt obligations. Govcmmcnt's 
consolidatcd two-pcriod budgct constraint cm bc analogously exprcsscd as: 
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Whcrc the govcmmcnt discount factor, a g ,  = (111 + rgo); t, g and bg 
rcprcscnl taxcs, govcrnmcnt cxpcnditurc and borrowing, rcspcctivcly. Thc 
implication of thc govcmmcnt inlcncmporal budgct constrain1 as shown by 
cquation (2) is that thc prcscnt valuc of thc govcmmcnt's cxpcnditurc 
plus ils initial liabilities must equal thc prcscnt valuc of ils lax rcvcnuc. 
This solvcncy condition rulcs out thc possibility of thc govcmmcnt run- 
ning a dcficil in its budgct for an indcfiniic pcriod. This assumption is 
important for thc privatc scctor financial bchaviour bccausc it  providcs 
thc signal that all govcrnmcnl spcnding in prcscnt valuc lcim must bc 
paid for now or lalcr by cquivalcnt tax rcvcnuc in thc prcscnt valuc 
tcrms. Inlroduclion of monctary financing will cxtcnd Ihc budgct constraint 
by addition of another lcrm on 1hc lcrt hand sidc or cquation (2), rcprc- 
scnling thc prcscnt valuc of rcvcnuc from scigorngc. Similarly, thc budgct 
constraint of thc privatc scclor can bc augmcnlcd to account for Barro's 
(1974) inlcrgcncrational bcqucsls. In this casc thc budgct constraint or  thc 
privatc scclor will include a tcrm rcprcscnting thc amounl of bcqucsls 
dcsircd to bc giflcd lo Lhc fulurc gcncr;ilions in thc prcscnl valuc tcnn.' 

If wc assumc thal lhc govcmmcnl's future cxpcndilurc programme is 
fairly known to thc privatc scclor and [his cxpcctation rcmains unchanged 
thcn taxcs rcquircd lo financc govcmrncnt cxpcnditurc can bc fully anlid- 
patcd by thc forward looking priva~c scctor. In lhrlt cvcnt, lhc prcscnt 
valuc of tax liability in thc privatc budgct constrain1 will cqual lhc 
prcscnt valuc of total cxpcnditurc in thc govcrnmcnl budgct conslraint. 
Now subslituting cqualion (2) for taxcs in cqualion (1) wc gcl : 

Sincc by assumption bp, = -bp-, and r: = rgo ~ h c  dcbt tcrrns havc 
droppcd out from cqualion (3). Hcncc, cqualion (3) is thc intcrtcmpor:~l 
budgct conslraint of a pcrfcclly ralional agcnt who i s  ablc to fully 
intcrnalisc the govcrnmcnt budgct constrain1 inlo his own.  This 
rcprcscntalivc individual will thcn maximisc his lifc Limc utilily subjcct to 
thc bud@ constraint at cqualion (3). This spcci fic:ition undcrl incs thc 
Ricardian Equivalcncc Thcorcm lhat govcmmcnt dcbt has no impact on 
privatc wcallh and what mattcrs for lhc privatc scclor consumplion is llic 
prcscnt valuc of total govcrnmcnl cxpcndilu n: ri~tll~r LII;UI cur-rcnl (;~x;llion 
o r  thc dclicit. As long as thc prcscnt valuc of govcrnmcnt cxpcndilurc 

1 Tl~c rcstatcmcnl of cquivalance proposi~ion in ~crrris of intcrgcncr;itirtnrrl aiinsrcrs 
showcd that individuals with finitc livcs can bc rcg;rrdcrl as jx~sscssing infinite pl;ul- 
ning hori/ons [Scc R;irro (197.1) for tictail~.i 
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rcmains unchangcd, thc timing of taxcs docs not affcct privatc scclor cco- 
nomic bchaviour. Thc individual's wcalth position can undcrgo a changc 
only if thc two right hand tcnns of cquation (3) arc rcviscd. This implics 
that any changc in thc cxpcctiition about thc future path of govcmment 
cxpcnditurc and incomc can gcncritc a wcalth cffcct wilh implications for 
national consumption and saving. 

A crucial aspcct of cquation (3) is thc assumplion that thc private 
and govcmmcnt discount mtcs arc thc s;unc. If ag, > cxPl lhcn discount- 
ing o f  fulurc taxcs will bc incomplctc and dclicit will gcncralc a wcalth 
cffcct. This rcsult will follow i f  govcmmcnt's planning horizon is differ- 
cnt from that of lhc individual and thc capital niarkct i s  inipcrfcct, in 
wliich C;ISC, thc privatc scctor borrowing ralc will diffcr from that o f  thc 
govcmmcnl's. Thcrcforc, for thc Ricardian proposition to hold a'', = ag, 
and all othcr assumptions undcrlping RET must hold ~ r u c . ~  

The RET allti the Fiscal Situation in India 

The scriousncss of thc Indian fiscal siluution ovcr thc 1980s was 
rcllccicd o n  thc growing fiscal dcficit and its advcrsc implicalions for in- 
tcnial and cxtcrnal bal;lnccs. Not only did public scctor liscal dcficit risc 
from about an avcragc of 3 lo 5 pcr ccnt of GDP in 1960s and 1970s 
to around 9 pcr ccnt by 1989-90, thc struclurc of govcrnmcnl finances 
also undc~wcnt major chiingcs. 

As obscrvcd from Tablc 1, tlic cuncnt account of govcmmcnt r~drnin- 
istralion showcd dcficit of Rs.16.1 bln, for the lirst timc, in 1983-83 and 
sincc thcn dissavings havc incrcascd ycar aficr ycar lo touch Rs.175 bln 
or 3.8 pcr ccnt of GDP in 1989-90. Tlic Govcrnmcnt consumption cxpcn- 
diturc sllowcd a clcar rising trcnd, at 11.9 pcr ccnl of GDP in 1989-90, 
it incrcascd by 5.2 pcrccntagc points ovcr tlinl in 1960-61. A sipificant 
dcvclopmcnt in thc hudgct is thc rising trainsfcr paymcnls, which as a 
proportion of GDP rccordcd a liitlc more than livc Sold incrcasc bctwccn 
1960-61 and 1989-90; i.c. from 2 per ccnt of GDP l o  10.6 pcr ccnt in 
1990-91. With lliis aillir)und dclcrio~;~tion in govcmmcnt finatnccs, tllc pub- 
lic scctor stock o f  dcbt rosc through thc 1980s rcaching 65.3 pcr ccnt of 
CDP in 1990-91 its compr~rcd will1 49.0 pcr ccrit in 1980-81. 

2 Tlic important assunlptions arc inclividu;ils arc rn~ioniil ltntl can forscc fu~urc accu- 
ralcly, ill1 tiixcs arc lump sun^, thc capi~nl markct is pcrfcct, intlividu:~ls and govcm- 
rilcrlt fiavc sanic planning h o r i ~ o n ,  and f~~ttlrc: inconic ant1 t;lr 1i:ihilitics arc: known 
will1 pcrfcct ~~r l i i i l l ly .  
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'Tlic dwindling public saving and a decline in thc saving pcrformancc 
of thc privatc scctor in thc most pan of 1980s brought down thc ovcrall 
saving n t c  from thc pcak of 23.2 per cent in 1978-79 to a low of 18.2 
pcr ccnt in 1984-8s. Sincc thcn thcrc has bccn some impmvcmcnt in the 
saving ratia, although ycar to ycar fluctuations rcmaincd large, Against 
thc backdrop of this dcvclopmcnt scvcnl questions could bc rdiscd: Could 
it bc tlint govcrnmcnt dclicit advcrscly affcctcd privatc saving which has 
shown an unstablc tcndcncy in thc 1980s? What diffcrcntial impact the 
tax and dcbt financing of govcrnmcnt cxpcnditurc has on privatc scctor 
consumpdon? Is thcrc any evidcncc on thc complimcntarity or substitut- 
ability bctwccn govcrnmcnt and privatc consumption? Somc of thcsc 
questions arc addrcsscd in Uic following scction. , * .  

SECTION I11 

The Empirical Evidence 

Thc litcraturc an thc Ricardian Equivalcncc cmploys two altcmalivc 
appraachcs for tcsting lhc tax discounting hypothcsis; (i) dircct tcst that 
links govcmmcnt dcficit to priv;itc consumption and (ii) indircct tcst which 
involvcs cmpirical examination of each assu~nption undcrlying thc RET. 
U~idcr thc indirect mcthod, cmpirical rcjcction o f  any onc of thc assump- 
tions of thc RET is a sufiicicnt condition for rcjcction of thc thcory, 
wliilc undcr dircct approach a morc rigorous stand is takcn, thc purposc 
is to quantify Ihc macro-economic impact of govcrnmcnt dclicit by cxplor- 
ing vrtrious possiblc ways of interaction bctwccn fiscal policy and eco- 
nomic activity. Wc follow thc dircct approach to conduct thc empirical 
tcst of RET in thc Indian contcxt. Bcforc formulating the hypothcsis in 
its spccific functional form, the lirst stcp in this dircction would bc to 
draw thc functional relationship bctwccn consumption and incomc; this 
consumption function can Olcn be aupcntcd  with fiscal variables to trace 
the impact of dcficit on privatc consumption. 

Tablc 2 rcpons rcgrcssion rcsults of privatc consumption function in 
Lndia in various specifications to collcct cvidcncc on the pcrmancnt income 
hypothcsis, which is an esscntial feature of RET. Thc data for consump- 
tion and disposable incomc relatcd to the pcriod 1960-61 lo 1989-90. 
Consumption rcfcrs to privatc final consumption cxpcnditure at 1980-81 
priccs and private disposable incomc is given by Net National Product 
(NNP) nlinus taxcs and government propcrly incomc plus transfcrs. All 
data arc exprcsscd in pcr capita form. Thc consumption equations csti- 
matcd through thc partial adjustmcnt framework, onc pcriod lag incomc 
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and first diffcrcncc fonn rcvcal hat consumption is prim;lrily dclcrmincd 
by currcnt incomc. l l ic cocflicicnt of lag incomc took ncga~ivc sign in 
most cquarions aftcr correcting for first odc r  autocornlation. This rcsult 
rcrnauncd more or lcss unailtcrcd in casc of parlial adjuslnlc~lt framcwok, 
cxccpdng cqua~tion (6),  wllcn: thc parlial adjuslmcnt showcd somc signifi- 
cancc. 

In lirsl di ffcrcncc [om,  consumption cqualion shows tllc c11;tr;iclcris- 
lics of a random walk process. Hcrc also rhc cocSlicic~lt of Iilg incomc 
(in dirrcxncc fonn) ~unlcd out 10 bc insignilic;uitly ncga~ivc, a prediction 
that goes contnry lo ~ h c  tllcorctical cxpccli~tions. Thc conclusion which 
sccms to bc cmcrging Srr~rn thc abovc rcsult is that 111c pcnnancnl incomc 
hypothesis (PII-l) dtxs not  providc a ~;l;onablc cxplanalion for changcs in 
privatc consumption bch;tviour in India. P l l l  ;IS il poor cxplrrnalion Ihr 
lhc consumplion bchaviour in 1ndi;l was also indicnlcd by scvcrill oll~cr 
sludics in lhc pas1 [Lumas and Lun~;~s  (1970) ;uid Bhalla (1980)1. On 
account of this, wc proposc lo omi t lapgcd incomc ;u~d Iiiggcd consump- 
tion vari;rblcs in thc subscqucni cslimation oS thc consulnplion function 
augn~cnlcd with fiscal variables. 

Is (;overn~nent Deficit Neutral ? 

Thc consumplion function cstimatcd abovc ~~rov idcs  a convcnicnl 
ground to lest ~ h c  debt ncutralily proposilion. I S  consumers arc i~ssulncd 
lo bc sul'l'icicnlly Sorward looking and carc for lhcir L'uturc gcncr;ilions, 
then debt financing mcl-cly postpones thc ullimalc lax liability iniplied by 
govcmmcnt cxpcndilurc. Conscqucntly, pcnnancnt incomc of lhc privatc 
scclor would not changc and so would thcir consumption. ThcrcSorc, thc 
factor on which consumers arc going to basc llicir consumption decision 
is the amount oS govcmmcnt cxpcndilurc rrithcr ~ h r ~ n  how thc govcmmcnt 
plans to financc this cxpcndilurc. Assuming thal privatc sector has lull 
inSonnation on the futurc plans for govcnlmcnt cxpcrxiilurc, thc dcsirc for 
consumption smoothing and bcqucst over Ihc inlinitc liSc horizon i~nplics 
that privatc scclor would cui down ils consumption in [he currcnt pcriod 
by llic full amount of dclicit in ordcr to kccp its pcrmaticnt wcillth intact. 
Hcncc, the appropriate dispsablc incomc in [his casc is given by y-1-d, 
that is national incomc (y) minus taxes ncl o f  transl'crs (1) and dciicit 
(d). Following Kochin (1074) and Builcr and Tobin (1979) thc rcsponsc 
of thc privalc scclor to govcrnnicnl dcficit can bc modclcd by thc 
undcrmcntioncd cyuations : 
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Whcrc 'y' dcnotcs pcr capila rcal national incomc, 't '  dcnotcs pcr 
capila rcal taxcs including govcrnmcnt propcrly incornc nct of transfcr 
paymcnls, 'd' is pcr capita rcal govcmmcnt dcficit which includcs both 
currcnt and capital account balanccs and 'g' is pcr capita rcal govcrn- 
mcnl putc11;iscs of goods and scrviccs (consumption plus capital forma- 
lion). Thc sikms aSlixcd to cach of ihc cocfficicnts ovcr cquation 4 to 6 
arc of spcdal imporldncc to thc RET. If privatc scctor vicws that govcm- 
mcnt dclidt is cquivalcnt to taxcs Lhcn cocflicicnts '13,' and '13,' rcprcscnt- 
ing thc impact of nct taxcs and dcficit, rcspcctivcly, will takc ncgative 
signs and will havc valucs cqucll to B,, thc incornc cocflicicnt. In othcr 
words. lor RET to hbld B, = -(I, = -13,. This implics thal tllc cocfficicnt 
y, in cqualion (5) for govcmmcnt purchases, g will also bc ncgative and 
must cqurtl y,, sincc by implication of RET lhc impact of t cquals that 
of d and g. Extcnding this argumcnt it can bc shown thd thc cocfli- 
cicnt 0, in cqualion (6) will cqual to y, in cquation (5) sincc undcr full 
dcbl ncutralily thc rclcvanl disposable incomc is givcn by (y-g). 

Wc cstimatcd cqualion 4 to 6 for India by OLS using sample pcriod 
1960-61 to 1989-90. Thc cquations wcrc cstimatcd bolh for total con- 
sumption and non-durnblc consumption, in ordcr to bring out l f ic  fact that 
durrrblc and scmi-dunblc consumption arc mon: of a form of saving than 
consumption. Howcvcr, thc analysis of non-dumblc consumption was rc- 
slrictcd to the pcriod 1967-68 and 1989-90. Furthcr, Lhc new National 
Accounts scrics witti basc 1980-81 has cfScctcd sornc rcvision in thc clas- 
silicalion of consumption inlo durrlblc and non-durrtblcs and as a rcsult a 
part of thc consutncr durablcs is now clrtssificd as capital goods 
dcpcnding on thcir usc whcthcr by households or by busincss scctor. 
This data problcm is dcalt with by introducing a dummy for ycars begin- 
ning with 1980-81. A timc varirtblc is also includcd to caplun: lhc nrtturc 
of changc in thc finiincial and rcal scctors in lhc cconomy, which mighl 
have influcnccd thc consumption habits. Data for all variables wcrc 
drawn Srom Nalional Accounls Slalislics. 

Thc rcsulls of cqualions, alicr correcting for autcxorrclalion whcrcvcr 
rcquircd arc prcscnlcd on Tablc 3. From llic stantlpoinl of ovcrall slatis- 
tical pcrform;incc of lhc rcgrcssion, i t  may bc no~cd th;lt all equations 
dcmons~ratcd g o ( ~ j  st;ttislicaI Ill. ' T I C  ~t;l~ldilrd crror o r  cs i im;~l~s arc bc- 
lwccn 1 lo 2 pcr ccni oI' ilic rncam in all tllc citscs. DW st;t~istics for 311 
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the cqualions aftcr the ARI corrcclion rulcs oul firs1 ordcr scrial corrcla- 
tion among lhc crror tcrms. 

Analysis of ~ O t a l  Consuniption Function 

As should bc cxpcclcd, the coclficicnt of nct taxcs (1) in cquation 
(4a) for tolal consumption has ncgativc si~m, and is stalislically sibmificanl 
at the 10 pcr ccnt lcvcl. On thc olhcr hand, thc dcficit cocfficicnl i s  
ncarly zcro, although it turncd out to bc slatistically insignificant. Thc 
prcdiclion of RET that cocfficicnts on y, 1 and d arc Lhc siimc is clcarly 
rcjcctcd by thc cvidcncc prcscntcd by cquation (43). This finding is rcin- 
forccd by rcsulls of cquation (511). Tnough govcrnmcnl cxpcndilurc has a 
ncgativc cocSficicnt, it is s1;itislically insignilicant and its valuc, -0.203 is 
far rrom bcing cqual lo lhc incomc cocfficicnt which is 0.496. Thc rc- 
sulls of cquation (6a) howcvcr, sccm lo bc in favour of RET. Thc co- 
eflicicnt on (y-g) of 0.471 is signilicant al 1 pcr ccnt lcvcl and quilc 
ncar to that of pcr capita incomc in cqualion (Sa). 

Ovcrrill no dcfinilc conclusion sccms lo havc cmcrgcd from lhc total 
consumption function. This inconclusive piclurc could bc duc lo thc inclu- 
sion of durablc and scmi-durablc goods in consumption which might bc 
blurring thc truc impact of dclicil. To [his wc shall now turn. 

A~ialysis of Non-Durable Consumption 

Thc results of non-durable consumplion function gcncrally support Ihc 
tax discounting hypothcsis. Tax and dcficit cocfficicnts arc ncgativc and 
both arc statistically significant at thc acccplcd lcvcl. Thc dcficit cocS1i- 
cicnt is cstimatcd it1 -0.333, which implies a ncgativc impact of 
govcrnmcnt 's ovcrall deficit on privatc non-durnblc consumption (43). 
Thc cocrficicnt on t is also ncgalivc and closc l o  unity showing the spccd 
with which non-dumblc consumpiion adjusts to taxes. Howcvcr, sincc lhc 
cocl'l'icicnl on y, t and d arc not the samc, ;is should be tlic east 
according lo RET, thcrc is thus only pal-tial cvidcncc in Favour o T  thc 
cquivalcncc thcorcm. Thc cstirnatcs of cquatiol~ (Sb) and ((ib), howcvcr, 
go to strcngthcn lhc cvidcncc in  fiivour of RET or 'dirccl crowding out' 
hypothcsis. 

As may bc obscrvcd from cquation (Sb) tlic ctxflicicnt on per capita 
govcrnmcnt pu rch~~~cs  is ncgalivc (-0.467) and is almosi cqunl to incomc 
ctxfficicnt (0.421). Funhcr, thc cocl'licicnl on (y-g) is aiso ;\Iinns1 idcnti- 
cal lo ccxflicicnt on y in cquatio~l (513). This sccms l o  suggcst tllc poiti1 
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that thc privatc scctor disposable incomc is @vcn by (y-g) ratllcr than (y- 
1). It may bc 11otcd that thc ncgalivc impacts o f  d and g though 
Ricrtrdian in naturc might also rcllcct thc 'dircct crowding out' cIScct of 
govcrnmcnt cxpcnditurc on privatc consumption. It is also difficult to 
draw a firm conclusion regarding thc RET from thc tcst bascd on ovcrall 
dclicit bccausc of scvcral limitations associaicd with this tcst, which wc 
discuss bclow and modiSy thc tcst through :m altcmi~tivc modcl biiscd on . 

thc currcnt account dcficit of thc govcrnmcnt. 

Public Saving 2nd Private Saving : All Alternative Test of  the RET 

Tcsting of tax discounting hypothesis through govcrnmcnt's ovcr:ill 
dcficit, though, has bccn a standard practicc in a numbcr of studics, thc 
rcsults of this test mighl bc llawcd bccausc of scvcral rcrtsons [Bcmhcitn, 
(1987) and Corbo and Schmidt-Hcbbcl, (1991)I. First, thc govcrnmcnl 
currcn[ accounl dcficit should bc thc propcr dctcrnminant of privatc saving 
not thc ovcrall dclicit. This is bccrtusc public invcstnicnt adds to rcal 
capital stock and can gcncratc a 'nct wcalth' impact. In thc dcvcloping 
countrics context, public invcst~ncnt may rcstrltin or rcducc privnic con- 
surnptio~~ to thc cxtcnt that thc scopc of borrowing lor consumption is 
rcduccd by thc govcrnmcnt's prc-cinption of rcsourccs from banking scc- 
tor for public capital formation. This possibility of 'crowding out' may 
go unreasonably in favour o f  tlic RET. Sccormd, under inllation Ihc impact 
of intcrcsl paymcnts on priviitc consumplion could bc advcrsc. Only rcal 
in[crcst paymcnts add 10 privalc incomc wllilc thc pan rcpl-cscnting com- 
pcnsation Ibr inflation amortisation of dcbt is cxpcctcd to bc savcd 
(Tanzi, ct. nl., 1987). Tliis cll'cct is strongcr in casc dcvcloping countrics 
wllcrc atiministcrcd intcrcst ralcs arc not Srcqucntly linkcd to inflation. 

Third, cxpcct;ttions play an important rolc in consumption decision. 
Thc cxpcclcd changc in I'uturc incomc and thc anticipation about fuuturc 
changcs in tax and cxpcnditurc policics nlay subslanti;llly inllucncc thc 
intlividui~l's rcsponsc lo currcnt clcficil. C u r r i ~ ~ t  tax cut may signal a pcr- 
mancnt reduction in Suturc tax liability al:d may, lhcrclbrc, imply i\ much 
larger imptict on liSc limc wcalth Lhitn timat of a onc-timc tax cut 
(,FcltIsfcin, 1982). Fourth, wcalth is an iniporlaril vari;tblc Sor liSc cyclc 
and Ricardiitn corisun~ption Sullction fix oollccling cvidcncc or1 thc ncl 
wcallli iml?acl of govcrnmcnt boncls. Filill, idcrtiilici~lioti of varii~blcs is 
irnpon;lnl for obtaining consisfcnt and uribiilscd p;lrilmclcr cstiniarcs. In- 
cclnmc as an cxl)lan;trory variat)lc ill co~isunip[ioli Itinclion c;ln raisc llic 
prohlcm of' simul~;iriic~y bias in  lllc s~xciIic;t~ion, since iriconio txlor~gs lo 
ar~olllcr ccluatiorl syslclri wticrc colisurnj~lioll i s  :III il~ilcpcntlcn[ vsrint~lc. 
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Sixth, it is important to scparatc thc cffccts of dciicit and olhcr structural 
changcs on consumption. This is more, so in the casc of dcvcloping coun- 
tries whcrc struiturdl, financial and cxogcnous shocks significanlly inllu- 
cncc consumption and saving. 

Finally, ~ h c  mcasurcmcnt of dcficit may also r i s c  problcms in rcach- 
ing any tfclirli~e conclusion on thc RET. Rcsults obtaincd from cconomct- 
ric studics are gcncrally scnsilivc to Ihc corrections madc to thc publishcd 
dclicit ligurcs and adjustments donc in rcspcct of taxcs, intcrcst payrncnts, 
transl'cr Faymcnis and inflation (Boskin, 1987). It has bccn argucd by 
Kotli ko ff (1 984) that a comprchcnsivc dcfinition of 'cconoiilic dcficit' 
should account lor unfundcd social sccurily payrncnts, invcstmcnt subsidy 
and slruccural swilchcs from consumption to wagc taxcs. Each of thcse 
rcprcscnls a subllc way for thc govcrnrncnt to run dcficit. Sincc thcse 
fdclors involvc substantial intcrgcncrational trans fcrs thci r exclusion from 
thc conventional dcfinition o f  dcficit undcrstatcs thc impact of liscal policy 
on privalc cconomic bchaviour. 

An Extended Model 

In ordcr lo account for somc of thc abovc faclors in thc analysis and 
consolidalc cvidcncc on RET, lhc specifications outlincd in thc prcccding 
scction can bc modificd along thc lincs suggcslcd by Modigliani and 
Stcrling (1986) and M~xligliani and J;~ppclli (1 987). A ncw consumption 
function augmcntcd with govcrnmcnl currcnt account dcficit, dcbt and 
privatc wcalth can bc spccilicd as fbllow: 

-n -n 
C = C (Y, - T,) + C ;12i S, + agW f a,D 

." 
.....( 7) 

i=o i=o 

whcrc 'y' is nalional inco~nc (NNP), 'T' is taxcs (including govcm- 
m c n ~  propcrty incoinc) nct of tr-ansl'crs to privatc sector, 'W' is stock of 
privatc wc;ilth (inclusive of govcrnmcnl dcbt), 'D' is govcrnrncnt dcbt, 
and 'S' is govcrnrncnt currcnt account biilancc. Thc variables Y, T and S 
arc cxprcsscd in lhcir cxpcctalional fo~lns by including thc currcnt and 
past obscrvablc valucs up to -n ycars. Sincc currcnt account balancc (S) 
is Ihc diffcrcncc bctwccn currcnt cxpcnditurc (E) and laxcs (T), thc cclua- 
tion (7) can bc cxpnndcd as: 

-n -n -n 
C = C a,, Y, - C(a l i  + a,,) Ti + Ca,, Ei + a,W + a4D .., (8) 

i=o i=o i=o 
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Undcr the assumption of infinitc life horizon with full discounling of 
futurc taxcs, the impact of govcnuncnt cxpcnditurc on private consumption 
will be ncgativc and will equal to the cocfficicnt on income, that is : 

Conscqucntly thc cocfficicnts for T will drop out from (8). Morcovcr, 
since govcrnrnent bonds will not be pcrccivcd as nct wcalth by private 
scctor and thc future tax liability will bc fully capitaliscd into bond hold- 
ing Lhc coeficient a, for D will be ncgativc and will cqual a, for wcalth. 
Hence, with Ricardian cquivalcncc, cquation (7) will rcducc to : 

-n 
C = C a,, (Y - E) + a, (W - D) ... (9) 

i=o 

If consumers arc, instcad, myopic, do not have strong bcqucst mo- 
tivcs, do not carc for futurc taxcs and basc thcir consumption on currcnt 
income thcn equation (7) will rcducc to: 

-n 
C a,, (Y - T) + a,W ... (10) 
i=o 

since both for dcficit and a, for D will bc zcro. This specification 
underlines Lhc Kcyncsian consumption function. Bctwccn thc two cxlrcmcs 
of the RET and thc Kcyncsian specifications lics thc life cyclc modcl. 
This assumcs that individuals have a finite horizon so that lhc cocflicicnt 
on dcficit, that is a,i in (7) will fall bctwccn zcro and a,i and thc dcbt 
cocfficicnt will bc positivc but small cornparcd to zcro and ncgalivc val- 
ucs assumcd by thc Kcyncsian and thc RET modcls, rcspcctivcly. 

To this modcl wc introducc two morc changes, First, intcrcsl pay- 
ments arc cxcludcd from bolh nct taxcs (T) and govcrnmcnt currcnt ac- 
count dcficit (S). This is donc undcr Ihc assumption tlla~ ihc whole or a 
prcdominmt pan of rhc dorncstic intcrcst paymcnl is savcd by thc privatc 
scclor, whilc intcrcst payrncnls on forcign dcbt arc a ncl drain on 
economy's wcallh. Idcally, domcstic nolninal irttc'rcxt paymcnts sllould bc 
diviticd into two parts, real inlcrcsi paymcnts and ~ h c  p;rymcllt for com- 
pensation lowards thc crosion of' rcal valuc ol' ihc wcallh ol' ~ l i c  bond- 
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holdcrs duc to inflation. Only the formcr should form a part of the pri- 
vatc disposablc incomc for thc purpose of consumption. Howcvcr, in the 
Indian contcxt, it is difficult to fmd a rcprcscntalivc intcrcst rdtc on g ~ ~ -  
emmcnt borrowing, and secondly, duc to financial rcprcssion, nominal 
intcrcst rates an: not systcmatically linkcd to inflation. Indccd, thc erosion 
of rcal valuc of domcstic dcbts duc to inflation has bccn much highcr 
than thc actual nominal intcrcst payment on thcsc dcbL5. Consequently, the 
rcal intcrcst paymcnts have bccn continuously ncgative and adjusting thcse 
ncgativc figurcs to disposablc incomc and govcrnmcnt deficit would 
prcscnt an unrealistic picturc. 

Undcr thcsc circumstanccs, a large part of thc nominal intcrcst pay- 
mcnls can bc assumcd to bc savcd by thc privatc scctor. Two major rca- 
sons may be citcd in favour of this prcsumption. First, a major part of 
the govcmment intcrcst paymcnts in  India is paid to banks, financial in- 
stitutions and Rcscrvc Bank of India. Thc propcnsity to consume out of 
intcrcst incomc for thcsc dcbt holdcrs can bc considerably lcss than inin- 
viduals. Sincc thcsc organisations also pay intcrcst on thcir liabilities to 
houscholds who are not protcctcd from inflation crosion of thcir saving, it 
is  rcasonablc to cxpcct that a large part of the govcrnmcnt intcrcst 
paymcnts might bc ploughcd back into the economy in thc form of sav- 
ings. Sccond, thc dircct intcrcst paymcnts to individual dcbt holdcrs arc 
conccntratcd with fcw rich and middlc class houscholds whosc propcnsity 
to save is high. Assuming that thcsc houscholds do not suflcr from in- 
flation illusion, thcir savings will go up to compcnsatc for thc dcclinc in 
rcd valuc of the dcsircd saving. Furthcr, undcr thc provisiofcs of Incomc 
Tax Act intcrcst incomc up to a certain sum is cxcmptcd from tax if it 
is rcinvcstcd in approved saving instruments. This might also encourage 
saving out of govcmmcnt inlcrcst paymcnts. We, thcrcforc, add domcstic 
nominal intcrcst payrncnts scparatcly to thc consumption function to tcst 
its impact on consumption. 

Sccondly, we introduce a slructural variablc viz, thc proporlion of pcr 
capita non-agricultural incomc to pcr capita agricultural income (pg) in 
thc consumption function to tcst the impact of thc changing structure of 
thc cconomy on consumption and saving. Wc rctain dummy for thc non- 
durable consumption function to account for thc discrcpancics introduced 
by data rcvision in thc casc of durablc and scmi-duriblc consumption. 

Thc empirical vcrsion of thc cquation (7) can bc now wiittcn as : 

C = B,, + 13,y + B,s + 13,w + 13,d + 13, i + 'B,pg + B,D ...( 11) 
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Whcrc : 

C = pcr capita real privalc consumption; 

y = pcr capita rcal disposablc incomc rcprcscntcd by NNP mi~lus 
govcrnrncnt currcnt rcccipts plus transfers but excluding intcrcst 
paymcnt; 

s = pcr capita real currcnt account balancc of thc govcmrncnt ad- 
ministration (positive for surplus and ncgativc for dclicit) ex- 
cluding intcrcst payments; 

w = pcr capita rcal stock of privatc wcallh, and wcalth is rcprc- 
scntcd by privatc capital stock at 1980-81 priccs; 

d = pcr capita rcal outstanding dcbt of thc govcnlmcnl; 

i = pcr capita nominal intcrcst paymcnls to domcstic rcsidcnts; 

pg = ratio of per capita non-agricultuctl incomc to pcr capira agricul- 
tural incomc and 

D = Dummy, (for non-durable consumption) 1980 and onwards cqual 
1 and zero for ~ h c  ycars prior lo 2980-81. 

Wc cstimatcd cyuation ( I  1 )  by two stagc lcast squarc (2SLS) bolh 
for Lotal and non-durablc consumption. Thc prcfcrcncc for 2SLS is to 
bring consistency to thc pxamctcr csdmatcs, cspccially thc incomc cocfli- 
cicnt, whcrc thc problcms of simul~ancity bias could bc important. A six 
scl of if~;trumcnts wcrc uscd to forccast thc disposable incomc (y,) in Lhc 
first stagc and in subscqucnt slagc thc forcciist incomc was rcgrcsscd 
along with other variables to cstimatc thc paramctcrs. Thc instrumcnts 
uscd for privatc disposablc incomc arc : onc pcriod lag pcr capita real 
capital stock, pcr capila rcal nct taxcs, pcr capita rcal cxports and 
imp~r ts  and pcr capita rcal moncy slack boih current and onc pcriod lag. 
In ordcr to improve thc cflicicncy of cstirnatcs, wc corrcctcd for any 
pssiblc prcscncc of hclroskcdaticity i n  lhc crror lcrm, which may affcct 
thc constant variancc propcrty of thc OLS cstirnator. Wc havc applicd Ihc 
Whiic (1980) mcll~txl of obtaining a consistent cstimatc of the co-variancc 
matrix, allowing for thc hclroskcdaticily. Thc rcsults of cyualion ( I  1)arc 
givcn below. 
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Tot a1 Consumotion Function 

Estimation by 2SLS 
Satiiple period, 1960-61 to 1989-90 
(figurcs in brackcts arc t st;dstics) 

+ 0.167d - 1 . 3  + 77.52pg 
(2.6 1) (-3.94) (2.7 1 1) 

- 2 
R = 0.990, 
Mcan Consumption = 1423.30, 
SEE = 18.88 and 
DW = 2.20. 

Non-tlitrable Consumption Fi~nction 

Estimation by 2SLS 
Sample period, 1967-68 to 1989-90 
(ligurcs in brackets iirc t slatislics) 

+ 0.072 d - 1.206 i - 47.23 pg + 121,093 D 
(1.08) (-1.98) (-1.15) (5.77) 

- 2 
R = 0.990 
Mcan Consumption = 1206.45 
SEE = 17.63 
DW = 2.33 

Focussing on thc total consu~i~ption function it may bc notcd that thc 
ctxflicicnt of govcrnrncnt currcnl account balance is ncgalivc and sibwifi- 
cant at 1 pcr ccnl Icvcl. Thc ncgalivc sign itnplics that a cun-cnt account 
surplus in govcmmcnt budget Icads to a rcduaion in priv;~lc consumption 
wllilc a current account dclicil leads to its incr-casc jsincc surplus is dc- 
lirlcd (t) and dclicit (-)I. Thc cocfficicnt valuc of -1.264 on currcnt ac- 
counl balance irnplics that onc rupcc of govcnlmctlt dissaving incrcuscs 
privalc consumption by morc than a rupcc in thc currcnl ycitr. This rc- 
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sult is  vcry much against lhc RET. The implications of this rcsult also 
gocs far from thc Kcyncsian and Lifc Cyclc mtxlcls. A si&milicantly ncga- 
tivc cocflicicnt on govcmmcnt currcnt account balancc implics that not 
only docs govcrnmcnt dissaving incrcasc private consumption through thc 
routc or  disposable incomc but also lends to 'crowd in' additional con- 
sumplion, probably duc to thc complcmcntary rclation of govcmmcnt cur- 
rent account cxpcndi lure with privalc consumption. Thc wcallh coc fficicnt 
is also positivc and statistically significant at 1 pcr ccnt lcvcl which i s  
pcrfcctly in linc with thc nco-classical wcalih augmcntcd vcrsion of thc 
consu~nption runction. Contrary lo thc RET predictions, thc cocf[icicnt on 
govcrnmcnt dcbl is ncithcr ncgativc nor cqual to thc wcalth cocfficicnt. 
Govcmmcnt bonds sccm to have a net wcalth cffcct and thcir impact on 
consumption is significantly positivc at 0.167. This result conlirms thc 
prcdiciion of thc lifc cyclc thcory that dcbt cocfficicnt may bc positivc 
but small undcr thc finitc lifc horizon. 

Intcrcst payment has a largc ncgativc cocflicicnt, cxcccding onc, and 
this suggcsts thc ultra-ration;il bchaviour on thc part of privaic scctor in 
making up the rapid crosion of rcal valuc or their savings causcd by 
inllation. TIlc cocfficicnt of -1.631 on intcrcst paymcnt indicaics that pri- 
vale sector savcs morc than what it rcccivcs by way of no~ninul rclum 
on govcrnmcnt bond. This might bc truc whcn inllaiion ntc is high, rcal 
irilcrcsl ratc is ncgativc, and privatc scclor hastcns io adjusl its consump- 
tion to maintain thc rcal valuc of ils dcsircd wcalih. Thc impact i s  morc 
pcrf~;~ps duc to thc inclusion of durablc consumption in total consumpiion 
bccausc it is most likcly [hat dur;iblc asscis will fall to compcnsatc for 
thc crosion in thc rcal valuc of thc financial assets in thc saving porlfolio 
of thc privatc scctor. 

7'hc positivc impact of ratio of pcr capita non-agricultural inco~nc to 
per capita agricultural incomc on consumption gtxs contnry to the find- 
ings in othcr studics that tcrms of tradc movcmcnt in h o u r  or non-iigri- 
cullural scctor promotcd saving ralhcr than consumption [Krisl~namuny 
and Saibaba (1981)J. This could bc duc to thc Saa lhat nun-agricultural 
houscl~olds display highcr propensity to consuinc du~rblc  goods khan thc 
agricultural houscholds, which is a rc;~sonablc assu~nplion in  thc Indian 
conlcxt as most of thc non-agricullural incomcs accruc lo riclicr scclions 
of lllc pcoplc and thcsc houscholds arc also irlllucnccd by rising consurn- 
crisrn habits. 

As obscrvcd carlicr, tot;11 cor~surnp~ion fu~lction m;~y not provitfc ;in 
accurarc cxplirnalion of lhc corlsumcr bctlaviour hccitt~sc i t  itlclutlcs a 
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cornponcnt of saving in thc form of durablc goods. Thc rcsulls of non- 
durable consumption is, thcrcforc, of spccial importance to lhc RET. It 
can bc sccn from thc prcscntalion that thc basic findings from tolal con- 
sumption function shnd vindicated by Lllc rcsulLs of non-durrtblc consump- 
tion function. Thc cocfficicnt on currcnt account balancc is ncgativc and 
highcr in valuc than that of total consumption function, rcinrorcing thc 
cvidcncc against thc RET. As in thc casc of total consumption function, 
govcmmcnt debt cocfficicnt i s  posilivc though lcss than that oS toVal con- 
sumplion function. 

llic ncgativc imp;ict of inlcrcst paymcnts on non-duri~blc consumption 
is lcss than that or tolal consumption and proffcrs cvidcncc in filvour of 
thc thcsis thi~t inllation induccd crosion in rciil vi~luc of dcbl is compcn- 
satcd morc by fall in  durablc consumption. In t h c  non-durablc 
consumption function thc cocfficicnt of thc ralio of non-agricultural in- 
come to agricullural incomc is sibmilicantly ncgativc and this agrccs with 
thc findings of othcr sludics in this rcspccl. This also supports our carlicr 
conlcntion that rclativcly fifilcr growlh in non-agriculluri~l incomc incrcascs 
durablc consumption whilc its impact on non-duri~blc consu~nptiori is ad- 
vcrsc. 

Testing for 'Direct Crowding Out' 

In tlic contcxt of thc findings galhcrcd in Lhis piipcr so lilr and also 
to csplorc thc dcgrcc of rcsponsivcncss of tllc privatc consumption to 
various componcnls of public spending, wc prcscnt below a mugh tcst of 
thc 'dircct crowding out' hypothcsis in India. Thc Tollowing augmcntcd 
vcrsion of thc cqualion (1 1) cstimatcd through OLS is prcscntcd for this 
purposc (a variant of thc Ko~incndi's (1983) modcl for USA). 

PCON = 172.451 + 0.496 PNNP t 0.500 PGCON 
(0.78) (1 0.1 5 )  (1.45) 

- 0.273 PGINV + 2.357 PTP - 1.347 PDINT 
(- 1.47) (4.57) (-2.65) 
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SEE = 12.74 
Mcan Consumption = 1415.87 
DW = 1.52, RHO = 0.87 

(13.31) 

Whcrc PCON and PNNP stand for privatc consumplion and nct na- 
tionr~l product, rcspcctivcly, both in rcal pcr capita tcrrns. PGCON, 
PGINV, PTP, PDINT arc rcai pcr capila govcrnmcnt consumption, invcst- 
mcnt, currcnl trmsl'cr paymcnts (cxcluding intcrcsl) and pcr capita domcs- 
tic inlcrcsl paymcnls, rcspcctivcly. PW and PG rcprcscnt rcal pcr capita 
privalc wcallh and thc ri~tio of pcr capita non-agricullural incomc to ag- 
ricultur;~l incomc. 

In this modcl thc dclicil variablc is rcplaccd by thc miljor compo- 
ncnls of govcrnmcnt cxpcnditurc and thc tax kclor is kcpl out of the 
piclurc bccausc, following Ricardian tradition, i t  is assumcd that what 
maucrs for privatc consumption is thc amount of govcmmcnt cxpcndilurc. 
Conscqucntly, thc incomc variablc is rcprcscnlcd by thc nct national in- 
come unadjusted for nct taxcs. Wc havc droppcd thc govcrnmcnt dcbt 
vilriablc froin lhc cqu;~don to avoid thc multicollincarity problcm, sincc 
debt and cxpcndirurc variablcs arc signilicanlly rclalcd to cach othcr. In 
this modcl, if govcmmcnt consumption and invcst~ncnt cxpcnditurcs arc 
pcrfcct substitulcs Tor privatc consumplion, ~ h c  cocl'l'icicnls o f  PGCON 
and PGINV will bc -1 and 0, rcspcctivcly. Thc cocflicicnt of PTP will 
also tcnd to -1 if tralnsfcr payments arc rcplacing privalc spcnding on thc 
activities targctcd by thc govcmmcnt tnnsfcr policy. 

Thc ovcrall fi1 of thc rcgrcssion is Fairly good as may bc sccn from 
thc k2, DW and SEE of thc cquation. Thc ctxflicicnls on PGCON and 
PGINV ark significant only ovcr 10  pcr ccnt Icvcl; lhc wcr~llh cocffidcnt, 
though rctaincd its sign, has tumcd out insignificant in this specification. 
It may bc mcntioncd that all cocfficicnts in lhc cquation arc not signifi- 
cant at thc acccptablc lcvcl of signilicancc pcrtlaps duc to thc prcscncc of 
some dcgrcc of inter-correlation among thc varinhlcs, cspccially among thc 
govcmmcnt cxpcnditurc variablcs. This is an unauoitl;tblc problcm in this 
spccilication. 

Thc cocrficicnt on PGCON is posilivc, ~ h c  cslin~alcd itnpacl of gov- 
cmlncnt consumplion works oui lo about three-lilil~s (0.590). 711c rcsul~ is 
consis~cnl will] our findings or1 thc inlpacl of ~l lc  currctit account dclicit 
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in the cquation (11). This highlights thc fact of 'crowding in' impact of 
govcrnmcnt consumption on private consumption and providcs evidence 
against thc Ricardian and 'dircct crowding out' hypothesis which predict a 
ncgativc effect. 

This extra stimulating impact of thc govcmmcnt consumption on the 
absorption lcvcl in the cconorny may rcncct ccrtain special conditions of 
thc Indian economy. Onc possiblc explanation is that thc principal bcncfi- 
ciarics of govcrnmcnt consumption cxpcnditurc (mainly through wages and 
salarics and povcrty alleviation programmes) havc a highcr pmpcnsity to 
consurnc than thc avcragc lax paycrs who arc rich. This propcnsity dif- . 

fcrcnlial might gct rcflcclcd in thc cocflicicnt on govcmmcnt consumption. 
Thc complcmcntary mlc of govcmmcnt consumption cxpcnditurc may stcm 
from anothcr factor also. It is important to strcss that public cxpcnditurc 
on social scrviccs with a high component of consumption oricnlcd ouilays 
has bccn instrumcntul in making available to a largc scction of thc popu- 
lation thc basic social amcnitics such as education, hcalth, sanitation and 
social sccuri ty. Thcsc dcvclopmcntal outlays whilc improving thc life con- 
ditions of thc population in the country could & stimulating private con- 
sumption in othcr arcas. 

The cocfficicnt on invcstmcnt is ncgative and proves the earlicr con- 
tcntion that thc incrcascd rcsort by thc govcmmcnt to thc capital markct 
for financing its growing invcstmcnt cxpcnditurcs has a significant 'crowd- 
ing out' impact on thc privatc consumption. This observation supplcmcnts 
thc oftcn citcd argumcnt that thc massivc ordcr of funding of public 
invcstmcnt through captivc financial markcts has both positive and ncga- 
tivc implications for the cconorny. To thc cxtcnt that it crowds out pri- 
vatc consumption thc cffcct is Pavorablc for thc national saving and capi- 
tal formation. A numbcr of cmpiricul studics in thc Indian context [see 
for cxamplc Sundcrajan and Thakur (1980), Krishnumurty et a1 (1985)J 
havc also found that public invcstmcnt tcnds to disp1;lcc privatc invest- 
mcnt. Thcrcforc, thc net impact of public invcsl~ncnt on domcstic capital 
formation will dcpcnd on thc rclutivc importancc of both thc factors. 

Anothcr important cffcct of thc fiscal policy on aggregate dcmand 
stems from thc govcmmcnt cxpcnditurc on transfcr payments. Thc csti- 
matcd impact of transfcr payrncnls on privalc consumption cxcccds two 
and thc cocTficicnt is statistically significant at thc 1 pcr cent Icvcl. This 
rcflccts the highly cxpansionary implications of trmsfcr paymcnts such as 
subsidies, pensions, and othcr soci;tl sccuriiy cxpcnditurcs and undcrlincs 
thc importancc of ihcsc forms of cxpcndilurc in  thc st a b.1' t  sati ion 
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programme. The cocfficicnt on intcrcst paymcnts is ncgativc and confirms 
our earlier contention on this aspcct. 

To sum up, thc tcst of thc 'dircct crowding out' hypolhcsis in India 
prcscntcd abovc showcd that govcrnmcnt consumption and transfcr pay- 
mcnls have an expansionary outcomc on thc consumption lcvcl in thc 
economy, while public invcstrncnt and intcrcst paymcnts gcncrally dampcn 
privatc consumption and contribute to national savings. Thc nct cffcct of 
thc fiscal policy on the aggrcgatc consumption and saving lcvcls in the 
cconomy would, thcrcforc, dcpcnd on thc rclativc influcncc of the various 
components of govcmmcnt cxpcnditurc. Howcvcr, as far as the dcficit in 
thc currcnt account of the budgct is conccmcd, thc cffcct on privatc sav- 
ing is clearly advcrse and non-Ricardian in nalurc. 

SECTION IV 

Concluding Observations 

Thc critical fiscal situation in India has bccn a conccm for many 
rcasons : inflation, thrcat of govcrnmcnt insolvcncy, and advcrsc bnlancc 
of paymcnt conscqucnccs of tllc govcmmcnt liscal dcficit. It was thc en- 
dcavor of this sludy to show thal, from thc long run pcrspcctivc, struc- 
tural irnbalancc in the fiscal system can involve damaging implications 
through its advcrsc cffcct on national savings and capital formation. 
Whilc doing so, thc study undcrscorcd thc Pnct that apan from thc diffcr- 
cnt modcs of financing thc govcmmcnt spending, thc manncr in which thc 
govcmmcnt incurs its cxpcndilurc has also signilicant implications for thc 
privatc scclor consumption and macro economic situation in thc counlry. 

Thc controvcrsy surrounding ~ h c  ncutral impact oC tax and debt fi- 
nancing of govcmmcnt cxpcnditurc on national saving sccms lo  posscss 
littlc practical rclcvancc in thc contcxt of Lhc Indian cconomy. Thc cmpiri- 
cal cvidcncc prcscntcd in this study rcjcctcd thc cquivalcncc proposilion as 
a guidc to the undcrlying rclalion bctwccn thc govcmmcnt saving and thc 
privatc saving bchaviour in India. Individuals sccm to bc myopic in thcir 
consumption dccisions and tcnd to ignore thc ruturc tax burdcn irnplicd 
by thc govcrnrncnt dcficit. 

In dcvcloping countrics lhc short-sighlcd bcliaviour of thc privalc 
scclor in rclation to thc govcrnrncnt's fiscal slimcc can arisc from a num- 
bcr of irnpcrfcclions in thc cconomy which givc risc lo low pcrccplibility 
ahout the ullimalc lax burdcn. In thc Indiar-, crnlcxt tllc mon' visiblc as- 
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pccts of thcsc irnpcrfcctions arc : thc wcak corrcspondcncc bctwccn the 
tax paycrs, bond holdcrs and thc bcncficiarics of thc govcmmcnt cxpcndi- 
turc; impcrfcctions in thc capital markcts; uncertainty about thc futurc 
incomc and incidcncc of ruturc tax burdcn; and thc lack of a suflicicnt 
rational dccision- making bchaviour on thc part of thc individual cconomic 
units, which could bc stcmming from thc impcrfcctions in thc availability 
of information. 

Morc importantly, thc signaling rolc of the fiscal rcgme sccms to bc 
an important factor in shaping thc individual's asscssmcnt about thc con- 
scqucnccs of thc prevailing fiscal situation and his plans for thc future. 
If thc currcnt fiscal rcgimc providcs suflicicnt signals that govemmcnt 
dcbts would bc ultimately moncliscd thcn dclicils arc morc likcly to in- 
crcasc privatc scctor's consumption than would othcnvise be the case if 
thc signals arc in thc favour of a futurc tax incrcasc. 

Thc study also driws attention to thc fact that privatc consumption is 
scnsi tivc to the govcmmcnt's currcnt account dclicit through morc than 
thc usual channel of disposable income. Thc cxtrd stimulating influcncc of 
thc govcrnmcnt dissavings stcms from thc 'crowding in' impact of the 
govcrnmcnt consumption and tr~nsfcr payrncnts on private consumption. 
This hct undcrlincs thc rclativc cffcctivcncss of tax and cxpcnditure poli- 
tics in thc countcr-cyclical slabilisation stratcgy in India. A policy aimcd 
at rcducing thc aggrcgatc absorption lcvcl in thc cconomy through tax 
incrcasc is lcss cfrcctivc in its objcctivc than a policy that places cmpha- 
sis on thc spcnding cuts in thc currcnt account, thc lattcr is likcly to 
causc a morc rapid withdrawal of privatc consumption than the former. 

Thc privatc scctor's savings propensity out of intcrcst incomc is high 
in India, which implics that thc burdcn on fuiun: gcncrations arising from 
financing thc intcrcst chargcs on domcstic govcmmcnt dcbt may not bc 
scvcrc sincc most of thcsc payrncnts arc bcing ploughcd back into thc 
cconomy in thc form of productive capital Tomation-govcmmcnt's cxtcmal 
dcbt servicing would, howcvcr, be a burdcn in this scnsc. Thc rcal bur- 
den of thc govcrnmcnt dcbt and dclicit ariscs from thc rising cumnt ac- 
count gap in thc budgct which has rcachcd a significant proporlion of thc 
national incomc in thc rcccnt ycars. Not only do large govcrnmcnt 
dissavings directly absorb capital rcsourccs in unproductivc usc, but thcy 
havc also a dynamic implication by 'cn~wding oul' privaic saving, capital 
fortnation and growlh in thc long run, a Factor implying substantial bur- 
den for futurc gcncrations from the govcmmcnt's fiscal policy. This un- 
dcrlincs thc nccd for removing ~ h c  structural wcakncss in thc fiscal sys- 
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tern with the objective of improving govcrnrncnt saving pcrforrnance and 
thcrcby stimulating thc privatc scctor saving activity in thc economy. 
Towards this end the priority list should includc a pmgramme of substan- 
tial reduction in expcnditun: on govcrnmcnt consumption and trmsfcr pay- 
mcnts along with irnprovemcnt of dircct tax ratio and bcttcr cost rccovcry 
of expenditure. 
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Modelling Buffer Stock Money: 
An Indian Experience 

B.K. Bhoi* 

The buffer stock approach to the demand for money studies the behaviour of 
economic units in response to the unanticipated increase in money supply. There 
are a variety of buffer stock modcls, of  which shock absorber modcls are widely 
used by researchers to study evidence on buffer stock money. There is no system- 
atic study on buffer stock money in the Indian context and to that extent this ar- 
ticle fills up a void. The author examines the buffer stock evidence in India and 
its predictive ability, both historical and ex post, and questions the stability property 
of money demand function in the 1980s. The major findings of the study are as 
follows : a) There is a clear evidence of buffer stock money in India. About 40 
per cent of unanticipated increase in money supply is absorbed by economic agents 
in the short-run. b) The shock absorber model sccms to have outperformed the 
partial adjustment model and thcrcfore, the former could be used as an alternative 
paradigm in the study of moncy dcmand in India. c) Although, within-sample pre- 
dictive power of the shock absorbcr model is very good, the out-of-sample pedic- 
tive power is weak reflecting on the 'missing moncy' aspcct in the Indian context. 
d) The stability test performed by using dummies shows an upward shift in the 
intercept and a downward drift in the slope of the money demand function which 
are pointers to the general instability in the money demand function since early 
1980s. The preliminary evidence presented in the paper make a case for a close 
rclook at the stability aspect of moncy dcmand which will have implications for 
effective conduct of monctary targeting in India. 

Introduction 

The conscnsus about thc stability propcrty of the money dcrnand 
function broke down in thc mid-1970s. With the publication of Goldfcld's 
seminal articlc, "Thc Casc of Missing Money" (1976), the qucst for a 
stable dcmand for money was vigorously pursucd by economists across 
countrics. Fresh cvidcncc of instability wen: found by several authors with 
samplcs from fairly large nurnbcr of dcvclopcd and developing countries 
as wclll. The cmpirical invcstigations in this arca proceeded into scvcral 

* Shri B.K. Bhoi is Assistant Adviser in the Department of Economic Analysis and 
Policy. The author expresses his gratitude to Dr. A. Vasudevan. Dr. A. Ramanaihan. 
and Dr. T. K. Chakrnbarty for their va)uable commcnts on the earlier version of this 
papcr. The author alone is responsible for the errors, if any. The views exprcsscd in 
this paper are the pcrsonal vicws of the author. 
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dircctions. One of thc directions of such efforts was towards inves- 
tigating the plausible rcasons for rnoncy dcrnand instability. One rcason, 
which is belicvcd to have causcd instability in the rnoncy dcrnand func- 
tion is thc misspccification. In a scarch for appropriate specification, sup- 
ply shock or unanticipatcd changc in rnoncy supply was considcrcd by a 
numbcr of economists as a uscful explanation. Before accepting it, onc 
nccds to gct satisfactory answcrs to a numbcr of questions. How docs thc 
supply shock affect the rnoncy dcmand function? Whcthcr the pcople im- 
mcdiatcly change thcir spcnding habit or alternatively kccp the unantici- 
patcd incrcasc in nominal income as a kind of buffer? Whcthcr buffcr , 

stock approach to dcrnand for rnoncy has rcsolvcd thc issue of instability 
in money dcrnand function? Thcsc empirical issucs arc addrcsscd in thc 
literature undcr 'buffcr stock' approach to thc dcrnand for moncy. PC 
basic idca is whclher unanticipalcd changc in rnoncy supply can be ab- 
sorbed by economic agcnts in thc short-run. If so, it can be modcllcd in 
the rnoncy dcrnand function. Morc prcciscly, if it turns out to be positive 
and significant, it can be considcrcd as onc of the explanatory variables 
of the money dcmand function. Hcnce, omission of supply shock from thc 
moncy dcmand function may bc a misspccification leading to instability in 
thc function. The purpose of this study is to cxamine thc cvidcnce of 
buffcr stock moncy in India and to considcr whcthcr thc burfcr stock 
approach is an improvcmcnt ovcr the partial adjustrncnt modcl. Furthcr- 
morc, the study will examine thc out-of-sampIc prcdictivc power and sta- 
bility property of the rnoncy dcrnand function undcr buffcr stock ap- -- 
~roach.  

Thc paper is divided into five Scctions including the introduction. 
Scction I1 providcs a bricf rcvicw of the micro-thcorctic foundations and 
modcl specifications of buffcr stock approach. Scction 111 adopts appropri- 
ate mcthodology for thc investigation of thc buffcr stock cvidencc in India 
and cxarnincs thc rclative superiority of Ihc buffcr stock modcl ovcr the 
partial adjustmcn t modcl. Section IV rcplicatcs thc estimation procedure 
by brcaking thc sarnplc at appropriatc point of time and studics Ihc out- 
of-samplc predictive powcr of thc buffcr stock modcl. Concluding rcmarks 
arc prcscntcd in Scction V. 

SECTION I1 

Micro-Theoretic Foundations 

Thc intuitive idca bchind thc buffcr stock nolion could bc t ~ i c c d  back. 
to thc invcnlory thcorctic contributions o f  Bnurnol (1952) ;tiid   oh in 
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(1956). Evcn the prccautionary motive for holding moncy balanccs put 
forward by Kcyncs (1936) contains thc idca of buffcr stock. The tcrms 
'buffcr' and 'shock absorbcrs' are probably due to Fricdman and 
Schwarlz (1963)2. Fricdman's permanent incomc hypothesis also corrobo- 
rates the idea of buffcr stock. Transitory incomc affecting assct/liability 
portfolio of a consumer rathcr than consumption can wcll bc compared 
with unanticipated part of his income which scrves as a buffcr. The 
mcihodological improvcmcnt and thc extension of idea of thc buffcr stock 
includc discussions by Goodhart (1982, 1984), Judd and Scadding (1982), 
Laidlcr (1984, 1987), Bain and McGrcgor (1985), Cuthbcrtson (1985), 
Cuthbcrtson and Taylor (1987), Milboumc (1988). Thc major empirical 
works on thc buffcr stock conccpt includc, inter alia, Carr and Darby 
(1981), Khan and Knight (1982), MacKinnon and Milboume (1984), Carr, 
Darby and Thornton (1985), Kanniaincn and Tarkka (1986), Swamy and 
Tavlas (1989), Cuthbcrtson and Taylor (1987), Boughton and Tavlas 
(1991). 

Thc buffcr stock approach providcs an appealing framework to undcr- 
stand the bchaviour of individuals as wcll as firms in an uncertain cnvi- 
ronmcnt. Thc cost of marginal adjustment in priccs, wagcs, employment 
and output lcvcls ctc., may bc vcry substantial rclativc to thc intcrcst 
forcgone by holding cxccss moncy balanccs. Unanticipaicd incrcasc in 
rnoncy supply is, in fact, initially wilLingly held by cconomic agcnls, thus 
providing a buffcr of purchasing powcr, cvcn if it forccs thc holdcrs to 
temporarily go off thcir shori-run dcrnand curvcs. According to Goodhart 
(l984), thc decisions to changc plans cnt i l  cost viz., the rcsalc pricc of a 
durable assct i s  usually bclow its purchasc price. Thus, in his vicw 
"cconomic agcnts may rationally and optimally dccidc to respond to the 
continuing strcam of dcvclopmcnts, 'ncws and shocks', not by a thor- 
oughgoing continuous rcconsidcr~tion of thcir full cconomic dispositions, 
but by allowing such shocks to impinge initially upon ccrtain asscts/liabili- 
tics whosc charactcristics makc thcm suitablc to act as buffcr." Goodhart 
concludes "moncy bcing thc most liquid of all assets, pcrforms thc buffer 
function bcst". Undcr buKcr stock approach, thcrc is no single-valucd 
dcmand for moncy. Rather, thcrc is a bind around which rnoncy holdings 
may vary. As soon as holdings of rnoncy balanccs cxcccd thcir upper 
limits, lhcy arc slowly uscd to purchasc a broad spcctrum of asscts - 
financial as well as rcal (Jonson, 1976). Goodhart (1984) also obscrvcs 
that "with thc passagc of timc, an individual's rcscrvoir of moncy bal- 
anccs spills ovcr onto canals of spending on a widc spectrum of asscts 
and goods as rcal balancc cffccts arc sct into motion". Thus, thc mon- 
ctary transmission mechanism cmbcddcd in buffcr stock approach is akin 
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to that advocated by monctarists3. Although, micro foundation of this 
approach secms logicaliy sound, tllc validity of this approach is an cm- 
pirical qucstion. "'Thc case for thc buffcr stock approach ultirnatcly rcsts 
on as much upon its empirical contcnt as upon a priori rcasoning" 
(Lnidlcr, 1984). 

Bcforc wc go ovcr to thc survey of empirical literature, it will bc 
pmpcr to mention about at least two conceptual issucs rclating to buffcr 
stock tipproach. First, pcoplc would likc to hold not only currcncy but 
also dcposit moncy as wcll as ccrtain 'ncar moncy' as buffcr. Thus, 
"buffcr asscts arc likcly to consist of a widcr sct of asscts Ulan transac- 
tion balnnccs" (Cuthbertson and Taylor, 1987). For thc purposc of mod- 
clling buflcr stock rnoncy, holdings of any asscts outsidc rnoncy for the 
purposc of somc returns arc trcatcd as investment from thc anticipated 
part of onc's incornc allhough it is cxtrcmcly difficult to apportion onc's 
incomc into anticipatcd and unanlicipatcd parts. Wilh the progrcss of the 
tnnsaclion technology and information systcm, it is rclativcly lcss costly 
to cffect transfcrs as bclwccn 'rnoncy' and 'ncar rnoncy'. Hcnce, any rc- 
turn Tram such holdings mtly bc incidental but not planned as i t  ariscs 
out of unnnticipatcd incrcasc in nominal incomc. It is  important to notc 
that 'buffcr moncy' is willingly hcld, in thc short-run, at thc unchanged 
intcrcst ratcs. Howcvcr, thc scopc of rcdcfining rnoncy by including more 
and more 'ncnr moncy' from time to time is consistent with buffer stock 
approach as the adhcrcnts werc ncvcr opposcd to this. 

Secondly, thc idea of holding rnoncy as a buffer emanates from thc 
kcy distinction made bctwccn anticipatcd and unanticipatcd supply of 
money which arc also made undcr rational cxpcctation hypothcsis advo- 
cated by New Classical School. But, thc Ncw Classical cconornists 
strongly arguc for 'markct clearing', whilc buffcr stock approrich i s  oftcn 
tcrmcd as 'discquiLibriurn moncy'. Ncvcnhclcss, certain buffer stock mod- 
els are not necessarily inconsistent with rational expectation modcls. 

Model Specifications 

The partial adjustrncnt modcl was found inadcquate on scveral 
grounds and thcrcfore, the buffcr stock approach was dcvclopcd as an 
alternative paradigm to explain thc dynamics of rnoncy dcmand function. 
To bcgin with, thc typical partial adjustmcnt model specifics thc dcmand 
for real balance in thc following manner: 
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Whcrc 'ml' is thc logarithm of a mcrisurc of moncy supply, 'p,' is 
thc logarithm of pricc indcx, 'yl' is Uic logarilhm of n scalc variablc such 
as, rcal incomc or wcallh, 'r,' is tllc Iogarilhm of an opportunity cost 
variablc. (rn-p),, is wal rnoncy btllancc laggcd by one pcriod. ' lR,' is in- 
flation rittc (LC., InPilnPl.,), 'u,' is  tlic crror tcnn. 

Modcl (1) specified abovc has been found lo bc troublcsomc, among 
olhcrs, on thc following grounds : first, short-run claslicitics for incomc 
and inlcrcst ralc arc vcry low wliilc lhc cocflicict~l of laggcd dcpndcnt 
variablc is closc to unity implying higher loiig-run ii~lcrcs\ and iiicolnc 
clasticitics. As thc long-run intcrcst Cli~ticiIy is highcr than short-run clns- 
ticity, ovcr-siiooling of' intcrcst riltc must occur in l l ~ c  stlort-run 
[Milboumc (1988), Swamy and Tavlas (1989)I. t iowcvcr, ovclshcx)titig of 
inlcrcst rntc docs not scan lo tx a Scaturc in lhc tual-world moncy mar- 
kcts (Gotxihart, 1984). Secondly, dyriarnics underlying tlic inovc back to 
long-run cquilibrium arc complcx and unpredictable duc lo long iuitf vaii- 
ablc lags (Bough~on and Tavlas, 1900). Thistlly, oul-of-samplc prcdictivc 
failure or thc partial adjuslmcnt modcl could bc auributcd lo niisspcci- 
licalion, arising out o f  thc omission of supply shock as iln cxplaiin~osy 
variable. 

Tlic burrcr stock modcl is dcsigncd lo cl'fcclivcly dcal with cach of 
thcsc pn~blcms. Sincc thc rolc of rnoncy is cmpli:isiscd, itltcr ulia, as a 
shcxk absorbcr, it ciin Lcmporarily smcx)~hcn [he rcspnsc of llic cconomy. 
Thc innovations in thc rnoncy supply an: specifically mocicllcd by incorpo- 
rating supply shock iIS lhc dctcrminant of moncy dcmand. A positivc 
monclary innovalion lcads to an accumulation oC cash balanccs in thc 
short-run, as cconomic agcnls movc off tlicir short-tun dcmand cwrvcs. 
Thcrcforc, cash balanccs raihcr lhan inlcrcst ralc adjust in lllc short-run 
implying that ovcrshooting of intcrcst riitc may n o t  cxcur. Thc tnlnsrnis- 
sion mcchanisrn is complcx duc to long and vari;tblc lags. Thc lag struc- 
lurc is, howcvcr, modcllcd in thc buffcr slock approach assuming [hat 
tllcy are dctcrministic rail~cr than variablc. Inclusion of' supply shock i n  
thc rnoncy dcmand function hclps rcducc ihc spccilication bias in thc 
pdrarnctcr cslirnalion undcr partitkl acfjustmcnt mocicl. 

Thc  lilcraturc shows at lcast four broad approaches to modelling 
buffcr stock rnoncy. Thcy arc : (A) singlc cquation ciiscquilibrium modcls, 
(B) forward looking buf'fcr stock modcls, (C) complclc hiscquilibrium 
modcls, and (D) shock absorbcr models. 
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Single Equation Disuquilibriu~~l Models 

VIC convcntiond approach to thc dcmand for rnoncy makcs thc basic 
assumption that dcmmd for moncy is always cqual to its supply. In olhcr 
words, it is assumcd that supply s f  rnoncy is dcmand-dctcrmincd. Altcma- 
tivcly, rnoncy supply may bc assumcd to bc indcpcndcnt of dcmand as 
long as rnoncy miirkcts clcar wilhin a limc pcriod. In thc cvcnt, a qucs- 
ti011 ilriscs. as to whclhcr thc conventional functional form cstimatcs de- 
mand function or supply fundion of rnoncy. Thc impact of the cxogcnous 
supply of rnoncy is sludicd in lhc litcntun: by inverting thc convcnlional 
rnoncy dcmand function wilhin thc liamcwork o f  a singlc cquation 
discquilibrium niodcl. Prcciscly, cach of thc explanatory variables of the 
convcnrional rnoncy dcmand function, such as thc pricc 4cvcl, output and 
lhc intcrcst raic iirc altcmativcly considcrcd as dcpcndcnt variables. Thc 
cxponcnls of lllis approach assumc that lhc choscn dcpcndcnt variablc 
adjusts slowly to its long-run valuc. If thc supply of rnoncy is indcpcn- 
dcnl of its dcmand, agcnls arc lcmporarily li~rccd off thcir long-run dc- 
mand function bccausc of slow adjustment in prices, output and intcrcst 
ratc [Artis and Lcwis (1976). and Goodhart (1984)l. Artis and Lcwis 
(1976), by using quarterly dala for thc U.K. up to 1973, found that 
moncy dcmand funclions (bolh narrow and broad) arc morc stablc than 
thosc obtaincd by taking rnoncy as thc dcpcndcnt variablc. Thcy also 
Iound that tl~crc is no ovcrshooting in currcnt pcriod intcrcsl ratcs in rc- 
sponsc 10 -change in thc current pcricxl rnoncy supply. 

Thcrc arc a number of statistical problcms associaicd wiih singlc 
cqualion 'discquilibrium buffcr stock modcls. As is wcll known, thc short 
run (impact) clasticily with rcspcct to intcrcsl raic is b, in modcl (I), 
whilc its long-run counlcrpan is [b2/(l-b,)j. Empirically, b, 5 [b,/(l-b,)] 
with cquiility csiablishcd i f  and only if b,=O, which is rrircly found. If 
thc cqualion is invcrtcd wilh inlcrcst riitc as dcpcndcnt variablc, thcn the 
incquiility would bc 14 2 [(I-b,)/b2]. Thc lailcr incqualily is rcfcrrcd to 
as ovcrshtx)ting c~fcct. Howcvcr, Gcxxihart (1084) has obscrvcd whcn 
intcrcsr riilcs arc rcgrcsscd on movcmcnts in moncy sttxk, "thcrc is mrcly 
any tracc o f  such apparcnt ovcrshooting". This, in Iiicl validated 1hc as- 
sumplion that thc argumcnls in moncy dcmiintl function (intcrcst ratc 
in this casc) arc subjcct lo slow adjuslmcnr. As a natural corollary, ii is 
concluricd thai cxccss rnoncy supply migl~t havc bccn hcld as a biifrcr 
sttxk. 

Inverted cqu;i~ion miiy not ncccsswily producc an cxacr reciprocal 
oocl'licicrtt u~llcss lllc corrclitrion cocl'liciet~t bctwccn moncy and in~crcst 
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n lc  is unitary. Thcrcforc, it is slalislically incorrcct to invcrt cqualion (1) 
and dcducc that cxccss moncy supply i s  hcld as bul'fcr slock as inlcrcsl 
ralc ovcrshooting was no1 in cvidcncc. In a singlc cqualion fralmcwork, 
one cannot prccludc thc possibility of pi-icc adjusting morc rapidly to 
excess moncy supply in thc cvcnt of intcrcst ralc adjusling rclalivcly 
slowly. In ordcr to rcsolvc lhc inconsistency, Laidlcr (1982) argucd lhal 
ovcrshooting rcfcrs to modcls in which inlcrcsl ralc is lhc dcpcndcnt vari- 
able, whilc buffcr stock thcory rcfcrs to moncy dc~nand Sunclion which 
cannot bc invcrtcd. Cuthbcrtson and Taylor (1987) obscrvcd lhal "a ma- 
jor problcm wilh [his singlc cquation discquilibriurn tnoncy approach is 
that only onc argumcnt may bc choscti as Llic dcpcndcnl variable, 
whcrcas on a priori grounds onc might cxpccl all argumcnls of thc dc- 
mand function to adjusl simullancously." Thcrcl'orc, sitiglc cquation disc- 
quilibrium modcl cannot bc fully rclicd upon f i r  Llic putposc of invcsli- 
gali ng thc bu fScr stcxk cvidcncc in an cconom y. 

Forward-Looking Buffer Stock Motlei. 

Thc convcnlional moncy dcmand modcls otnil fulurc valucs oS tllc 
arguments of thc dcmand for moncy. Past valucs ol' ~lic  argumcnls may 
not bc approprialc proxy for Sulurc ~r,~ns;rclions. Tllc adapiivc cxpcaalions 
invokcd in partial adjusimcnl modcls arc dlcrcSorc consitlcrcd inadcqualc 
to caplurc cxpcclr~lion about thc Sulurc. Tllc forw;~rd-ltx~king bul'l'cr sttxk 
modcl trics lo rcsolvc this problcm. In case of lllc U.K.  cconomy, 
Cutlibcrtson (1984) had cstirn;~lcd a forward looking bu l'l'cr stock model 
in thc following Sonn: 

Whcrc 'D' is thc discount Sactor, 'E' is ~ h c  cxpcctation paratnclcr a1 litnc 
t-I, rn*,+s arc LIIC cxpcclcd valucs of l'ulurc long run moncy bal:uiccs. 
Thc buffcr stock ;~riscs whcn thc agcnts milkc dccisions concerning ml  
bascd on information al pcritxi 1-1. Any su~pl-isc incrcasc in nominal in- 
come arc partly hcld as buSfcr moncy. Tllc long tun moncy demand func- 
lion would bc as follows : 

m*, =" pl + a, y, - a, r, . .. . .. .(3) 

In cqunlion (2), m*,* would contain an atnlicipatcd p;ut auld an unan- 
ticipated pan. Thc forward-looking dcmand for moticy Suncrion is csti- 
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mated using plcdiclions of the 'forcing variablcs' fie. pel,: P,_ whcre thc 
superscript 'c' is tlic cxpcclcd valuc of lhc rcspcclivc vanablcs. 

This vcrsion of llic buffcr stock approach is consislcnt wilh rational 
cxpccta~ion Iiypolhcsis. I-lowcvcr, thc forward-looking bufScr slock modcls 
could cxllihil inst;tbilicy bccausc of inslabilily in tllc proccss of cxpcc~ilion 
forination. "Also, long-run equilibrium solulions from such modcls arc, 
gcncfillly invalid under ralional cxpcctalions" (Cuthbcrlson, 1986). Al- 
tllougl~, forward-looking bu ffcr stock modcls appciir thcorctically sound, 
lirrlllcr rcscarch i n  this ;Ire;\ could not procccd 011 account of litnitaiions 
i~ssociaIc<i wilh cxpcct;~lions fonnalion for futurc valucs of moncy dcmand 
ilr~ulnclll. 

Vic singlc cqu;llion moncy dcmand Sunelions cannot fully rcsolvc thc 
issuc of simull;~ncity. Tllcrcforc, lllc bcst way to handlc buSScr rnoncy is 
to li)nnulnlc a simu11,mcous cquation modcl whcrcin thc variables includcd 
in lllc moncy dcnland funclion arc dctcrmincd simull;incously within thc 
rr;\mcwork of ;I discquilibrium approach. Gcncrally, thc following typc oC 
cqui~lions frcqucntly nppcar in cnsc of complclc discquilibrium modcls : 

Whcrc 'DX' may bc a set of rcal or nominal variablcs in lhcir first 
diSScrcncc, 'Z,' is a vcctor of prcdclcrmincd cquilibrium variables. 'Mdl' is 
the long-run dcmand for moncy and M: is lhc actual supply of moncy, 
V(L) is a lag polynomial. As thc discquilibrium term appcars in a num- 
bcr of equations, thc modcl imposcs cross-equation rcsirictions on the 
prlramclcrs of thc long-run dcmand for moncy function. 

Thcsc typcs of modcls havc pcrlormcd reasonably wcll for thc US 
(Lnidlcr and Bcntlcy, 1983), and U K  (Davidson, 1984). By and largc, 
tficsc m(xlcls arc cstimatcd by 'system methods' such as, thrcc slagc least 
squarc, lull in.formalion maximum likcli hood ctc. Howcvcr, thcsc modcls 
"havc not proved as succcssl'ul in cxplltining flcxiblc cxcliiingc ratc opcn 
economics as thcy havc in modelling of clvscd cconomics" (Cuthbcrtson 
and Taylor, 1987). Morcovcr, thc key problcm associarcd with this ap- 
proach is that thc cslimalcd cocfficicnls in thc moncy dcmand cquation 
arc conditional on lhc corrcct specification or thc wholc modcl 
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(Cuthbcrkion, 1988). Particularly, if onc is iritcrcstcd to tcst whctlicr tllc 
cocfficicnrs arc slablc ovcr timc, tlic systcm mcthoxl is not suitablc as it 
complicates thc cxcrcisc. Howcvcr. for macro-modelling, this approach 
providcs opporlunity for furthcr rcscrtrch as thc various roulcs of trn~ls- 
mission mechanism could bc tracked down cffcctivcly. 

Shock Absorber Models 

In modelling buffcr stock rnoncy, 111c most widcly uscd approach is 
perhaps thc shock absorbcr modcl dcvclopcd by Carr and Darby (1981). 
The shock absorbcr modcls which havc undcrgoric scvcral modific;uions 
ovcr timc, formulate ~ h c  dcmand for rnoncy in lhc following manncr: 

Whcn: 'm,*' is thc anticipalcd componcnt of rnoncy supply, 'z,' is vcctor 
of vari;iblcs the agcnts assumc to havc systcma~ic inllucncc on Ihc rnoncy 
supply; 2 is a vcctor of cocfficicnls to bc cstimatcd; (m, - m,') is  thc 
diffcrcncc bctwccn actual and anticipatcd moncy supply, altcmadvcly 
callcd thc supply shock, monctary innovations, 'u,' and 'c,' arc thc whitc 
noisc crror tcrrns. A priori, thc co-cfficicnt of supply shock (i,c., a) 'is 
cxpcctcd to bc positive and significant to validate thc cvidcncc of buffcr 
stock. 

Thcrc is no consensus about thc proccss of gcncrating the anticipated 
rnoncy supply scrics. It can bc done through a purcly autorcgrcssivc pro- 
ccss, a distributcd lag modcl, or a combination of the two namely, 
autorcgrcssivc distributcd lag modcl. It can also be gcneratcd i n  a more 
sclphisticatcd manncr through sc~sonal ARIMA if thc f~qucncy  of data is 
cithcr quartcrly or monthly, or through polynomial distributcd lag m6dcl. 
In all thcsc cascs thc cocfficicnts of cxpcctations would bc constant. But 
thc agcnts may optimally updatc thc cocfficicnts of lhcir cxpcctations for- 
mation process in thc light of ncw ihomation. Thcrcforc. Boughton and 
Tavlas 0991) havc tricd a timc-varying cocflicicnt of cxpcctation formation 
by using rccursive least squarc. Carr and Darby (1981) used an unspcci- 
ficd ARIMA modcl and invokcd rational cxpcctation hypothesis to anivc 
at anticipatcd moncy supply; Boughton and Tavlas (1990) have esti~natcd 
thc anticipatcd part of moncy supply by rcgrcssing lhc rnoncy supply on 
a polynomial distributcd lag (sccond dcgrec, twclvc pcnod) of its past 
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valucs. It is better to use the bcst performing allcmative to gcncrate thc 
expcctcd moncy supply. 

Car-Darby hypothesis postulates that anticipatcd nominal moncy sup- 
ply should not affcct thc rcal dcmand for moncy. This i s  a tcstablc hy- 
pothesis which could be examincd undcr thc following spcci ficalion. 

MacKinnon and Milbournc (1984) pointed out that Lhc OLS cstima- 
tion of thc Carr-Darby modcl lcads to simultaneous cqualion bias as 'm,' 
compncnt of thc moncy supply shock is rclatcd with dcpcndcnt variable. 
Thc MM formulation suggcstcd Lhat C-D modcl may bc transformed to 
remove 'm,' frorn the right hand sidc of thc cquarion (6) which can be 
gcncraliscd as follows: 

Whcrc 'x,' is thc vcctor of variables which ~ h c  cconornic agents considcr 
to have systcmaiic influcncc on rcal balancc. By transforming cquaiion 
(9), MM modcl is sct in thc following form: 

m, - p, = b* x, t. a* (m*,-p,) + Q* m*, + c*, ....( 10) 

By using the rnodcl (lo), MacKinnon and Milbournc rcjcclcd thc buffcr 
stock evidcnce lor the US cconomy. Boughton and Tavlas (1991) havc, 
howcvcr, indicated scrious dimcullics with ihc MM model. Wllilc 'm,' in 
cqualion (9) has bccn rcmovcd from thc right hand sidc ( R I G )  through 
transformation, it is rcplaccd by 'p,' which may bc corrclatcd with thc 
c m r  tcrrn. Morcovcr, 'rn*,' and (m*,-p,) may bc highly comlalcd m~lking 
thc lcst stalistics difficult to inlcrprct. Boughton and Tavias furlhcr 
transformcd thc equation (10) to eliminate 'p,' from lhc RHS which is 
as follows : 

A A 
m, = b"x, + Q m*, + a p, + c,* .. 

A h 
Whcrc Q = (Q-a)/(l-a) and a = ]/(]-a) 
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SECTION 111 

Buffer Stock Evidence in India 

There is no systematic study on buffcr stock approach to dcmand for 
money in India with the exception of an early attcmpt by Paul and 
Kulkarni (1987)4. Thcir results are neilher robust nor f ~ c  from economct- 
ric problcrns. Even some of their results are quite contrary to the expec- 
tation such as negative sign for scale variable. The methodology adopted 
here would therefore heavily dcpcnd on international experience and is 
more akin to that uscd by Carr and Darby (1981) with appropriate 
modifications to resolve certain econometric problems pointed out by 
subsequent critics. 

Estimation Procedure 

We estimate here the demand for money in India by using partial 
adjustment modcl (PAM) and shock absorbcr model (SAM) and prescnt 
them together for the purpose of comparison. For PAM, a variant of 
equation (1) is  estimated. Buffer stock dcmand for money for bolh M, 
and M, is eslimated in two stages. In the first stage, thc anticipatcd se- 
ries on money supply is  generated by regressing nominal moncy supply 
on GDP, Call   one^ Rate (CMRT) and Wholesale Price Iadex (WPI) 
on their log levels and corrected for auto-correlation through AR(1) pro- 
cess5. The supply shock series (1nMRES) i s  dcrived by deducting 
lnMEST from the actual values of monetary aggregates (log levels). In 
the second stage, OLS estimation is made for the real money demand 
function with respect to both narrow and broad money by estimating a 
variant of structural equation (6). 

Further, the influence of anticipatcd moncy supply on real balance is 
examined by extcnding thc specification undcr .equation (6) to include 
anticipated money supply term (InMEST). The out-of-sample predictive 
power of the shock absorber modcl is studied by repeating Lhc cslimation 
procedure with a break of sample at 1980-816. 

In the abscnce of reliable monthly or quarterly data on the scale 
variable, viz., national income, mnud data alc used for crnpirical excrcise 
on buffcr stock moncy in India. The sample pcriod chosen spans over 
thrcc dccadcs from 1960-61 to 1993-94. Adjusted data on M, and M, 
arc uscd for the period from 1960-61 to 1976-77 following definitional 
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changes aftcr the submission of the Sccond Working Group rcport on 
rnoncy supply in 1977'. 

Model Comparison 

Tablc 1 reports the OLS cstimatcs of partial adjustment modcl 
(PAM) and shock absorbcr modcl (SAM). As is cvidcnt from Table 1, 
the inclusion of thc monctary shock tcrm in thc rcal moncy dcmand 
function is found to be positivc and significant at onc pcr ccnt lcvel in 
case of both narrow moncy and broad rnoncy (cquations 2 and 5). 
Morc than 40 pcr ccnt of the supply shock is absorbcd by lhc cconomic 
agcnts in the short-run. In ordcr to know i f  lhc anticipalcrl supply of 
moncy has any impact on rcal balances, cqualions 2 and 5 arc cxtcndcd 
to includc thc anticipalcd rnoncy supply tcrm as an argument. Thc result 
was found to be mixcd. In thc casc of narrow rnoncy (cqualion 3), an- 
ticipated moncy supply is ncgativc and significant at 5 pcr ccnl lcvcl 
which is contrary to the thcorclical cxpcctation. In thc casc of broad 
moncy (equation 6), anticipatcd supply of rnoncy is found to liavc a posi- 
tive irnpact on rcal balance, as thc rclcvant cocffic<cnt has a positivc sign 
and significant a1 5 pcr ccnt Icvcl. Thc hypolhcsis that thc anticipated 
supply of rnoncy docs not havc any significant impact on rcal balancc is 
perhaps not valid in the casc of India. Thc currcnt inflation rrltc is found 
to bc significant and ncgativcly rcIatcd to thc real b~lancc implying thc 
possibility of substitution bctwccn rnoncy and rcal asscts. Tcst statistics 
have improvcd in terms bf R: Durbin's 'h' and standard error of rcgrcs- 
sion (S.E.R.) in all cascs. 

Thc shock absorbcr modcl has sccmingly outpcrlbrmcd thc pnrti:ll 
adjustmcnt modcl in rcspect of both narrow rnoncy and broad moncy. 
The spccificalion bias which sccms to havc bccn prcscnt in thc partial 
adjustmcnr modcl, has bccn rcduccd considcrrtbly as thc paramctcrs arc 
now morc prccisc. Morcovcr, as thc test s~;ttistics IIIIVC improvcd, ttlis 
shows that thc within-samplc pcriod prcdictivc powcr has gone up. 
Equations 2 and 5 arc choscn to study h c  out-of-s:mple prcdic~ivc powcr 
of thc shock absorbcr modcl in tlic ncxt Scction. , 

SECTION IV 

Instability in Money Denland Function 

This section cxamincs [ l ~ c  st:~bili[y propcny of ihc nioncy dca;md 
function undcr huSScr stock nppro;~cl~. Tllc u of i f  in t l~c  moncy 



T
ab

le
 1

 :
 E

st
im

at
io

n 
of

 t
he

 D
em

an
d 

fo
r 

M
on

ey
 i

n 
In

di
a 
: 

Pa
rt

ia
l 

A
dj

us
tm

en
t 

M
od

el
 a

nd
 B

uf
ffe

r 
St

oc
k 

M
od

el
 

Sa
m

pl
e 

Pe
rio

d 
: 

19
60

-6
1 

to
 1

99
3-

94
 

ST
. 

D
ep

en
de

nt
 

Ex
pl

an
at

or
y 

va
ria

bl
es

 
Te

st
 S

ra
tis

tic
s 

N
o. 

va
ri

ab
le

 
....

....
....

....
....

....
....

 
....

....
....

....
....

....
 

---
---

---
-- --

---
- - -

--
--

--
--

--
--

--
--

--
.-

--
--

--
--

 
---

 ---
---

---
-- -

-- -
--

--
--

-.
 

---
---

- --
---

 ---
---

---
---

- 
- 2

 
D

ur
bi

n'
s 

In
te

rc
ep

t 
ln

G
D

P 
In

C
M

R
T 

R
L

M
(-

I)
 

IR
A

T 
ln

M
R

ES
 

ln
M

E
ST

 
R

 
S.

E
.R

. 
'h

' 
0
 

1,
 
R
L
M
l
 

-1
.2

53
1 

0.
14

97
**

 
-0

.0
03

8 
0.

92
91

**
 

-0
.7

94
1*

* 
0.

99
7 

0.
02

5 
1.

55
 

4 r 
(2

.6
0)

 
(0

.2
0)

 
(2

0.
32

) 
(8

.3
7)

 

2.
 
RL

Ml
 

-2
.2

24
9 

0.
29

58
**

 
-0

.0
25

4*
 

0.
79

72
**

 
-0

.4
84

9*
* 

0.
44

21
**

 
- 

0.
99

9 
0.

01
5 

0.
85

 
5 Q

 

(7
.2

1)
 

(2
.1

5)
 

(2
3.

64
) 

(6
.6

5)
 

(7
.0

2)
 

3.
 

R
LM

l 
-3

.8
37

1 
0.
48
04
**
 

-O
.O

22
2*

 
0.

81
76

**
 

-0
.4

36
3*

* 
0.

40
37

**
 

-0
.0

68
5*

 
0.

99
9 

0.
01

4 
1.

40
 

2 ?I m
 

(5
.3

1)
 

(1
.9

9)
 

(2
4.

93
) 

(6
.1

0)
 

(6
.4

9)
 

(2
.2

5)
 

ia
 

V1
 

4
. 

R
L

M
3 

-1
.6

94
1 

0.
20

1 
l*

 
0.

01
00

 
0.

91
16

**
 ,

 
-0

.8
42

8*
* 

- 
0.

99
8 

0.
02

6 
2.

01
 

4
 

(2
.2

3)
 

(0
.5

2)
 

(1
8.

19
) 

(8
.3

6)
 

0
 

n
 

7F
 

N
ot

e 
: 

In
M

RE
S 

is 
th

e 
su

pp
ly

 s
ho

ck
 g

en
er

at
ed

 b
y 

In
M

-I
nM

E
ST

 a
nd

 l
nM

E
ST

 i
s 

th
e 

an
tic

ip
at

ed
 s

up
pl

y 
of

 m
on

ey
 w

or
ke

d 
ou

t 
fr

om
 t

he
 

eq
lla

tiO
n 

In
M

 =
 a.

 
+ 

a,
 l

nG
D

P 
+ 

a, 
ln

C
M

K
T

 +
 a

, 
ln

W
ID

I 
+ 

a, 
A

K
(1

).
 

(s
ee

 n
ot

es
 N

o.
 5

).
 

Fo
r 

ot
he

r 
va

ri
ab

le
s, 

se
e'

 A
pp

en
di

x 
I. 

Fi
gu

rc
s 

in
 p

ar
en

th
es

es
 a

re
 '

t' 
va

lu
es

. 
* 

D
en

ot
es

 s
ig

ni
fic

an
ce

 a
t 

5 
pe

r 
ce

nt
 l

ev
el

. 
**

 
D

en
ot

es
 s

ig
ni

fi
ca

nc
e 

at
 

1 
pe

r 
ce

nt
 l

ev
el

. 



40 RESERVE BANK OF INDIA OCCASIONAL PAPERS 

dcmand function, thc out-of-samplc prcdictivc powcr and stability property 
arc cxamincd in that ordcr. 

Shift in Money Demand and Monetary Coxltrol 

Unmticiparcd shift in rnoncy dcmand function gcncrally allcnualcs the 
monctary control. This can bc illustratcd in thc following manncr. Lct 
'Mo' bc thc central bank's 'bcst gucss' of thc truc rnoncy dcmand func- 
tion (Diagram 1). Thcn: may bc random shifts orf thc hypothetical rnoncy 
dcrnilnd curvc. IT thc shirts tend to Iluctuatc in an offsclting fashion 
around thc truc function, thc ccntral bank can still pursuc thc policy of 
monclary targcting undcr the presumption that Lhc mcan of the short-run 
moncy dcm;md funclion would morc or lcss lic on ~llc hyjx~lhclical rnoncy 
dcmand curvc. Howcvcr, if thc rnagnitudc of thcsc shins is high and pcr- 
sisls in  onc direction for a long timc, monctnry control bccomcs incrcas- 
ingly difficult. For cxmplc, if rnoncy dcmand shifts upward to say 'Mu', 
controlling rnoncy supply at 'Mo' lcvcl may rcsull in rcccssion. On the 
contrary, if thc function sliifls downward to 'Md', targcting moncy supply 
a1 'Mo' lcvcl may Icad to inflation. 

Real Money Ifala~lccs 

Ttic shirts in rnoncy dcmand function may  k of two typcs. I t  can 
bc ;I onc rim pcrmilncnt shirt following dclinilc sl~txks ;]rid rclnain st:tblc 
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thcrcaftcr or thcrc can be gcncral instability aftcr a ccnain brcak-point. 
In casc of the forrncr, ccntral bank may commit errors until thc shift is 
idcntificd. In casc of thc latlcr, monctary targeting may bcco~nc ,difficult. 

Out of Sample Predictive Power 

Thc prcccding scction showcd that thc moncy dcmand function csii- 
matcd undcr buffcr slock approach outpcrformcd that undcr partial adjust- 
mcnt modcl. This scclion cxamincs lhc out-of-smplc prcdictivc powcr of 
thc bulfcr stock modcl. The buffcr slock function is re-cstimalcd with thc 
sarnplc truncated at 1980-81. Thc cqualion was thcn si~nulalcd to gcncratc 
ex post forecasts for tlic pcriod 1981-82 to 1993-94. Thc comp;irison of 
thc simulated and actual valucs of rcal balancc is givcn by thc plots in 
Graphs I and 11. Whilc thc hisloricd simulalion for thc pcritxl 1960-61 to 
1980-81 has turncd out quilc robusl, thc ex post Sorccasting powcr of 
equation is not satisfactory which i s  cvidcnt from lhc consistcnl 
ovcrprcdiction for thc oul-of- sarnplc pcriod. Thc prcdictcd valucs o f  
'M,' and 'M,' pcrsislcnlly cxcccdcd thcir rcspcclivc actual valucs bcyond 
1981-82 pcrhaps rcflccting thc cvidcncc or 'missing rnoncy' in Llic Indian 
contcxt. Thcrc could bc two possiblc cxplunations in support of thc alwvc 
findings. First, thc rnoncy dcmand itsclf may havc undcrgonc a downward 
drili in thc 1980s. Sccondly, thc dcpcndcnt variablc might havc k~ilcd to 
capturc ccrlrun typcs of liquidily in Uic 1980s rollowing linancial innova- 
tions. Thc instability arising out of thc firs1 p)ssibility is sludicd in thc 
ncxt sub-scction. 

Testing the Stability of Buffer Stock Model 

Two typcs of shirts discussed carlicr can bc pinlcd out in a straight 
forward manncr. Thc cxislcncc or  a onc timc shift in 1982 can bc tcstcd 
by using intcrccpl and slopc dummics that parlitions lhc data at that 
point of timc. Thc possibility that I'rcqucnt random shocks lo thc rcal 
scctor might havc madc thc rnoncy dcmand function morc unstablc in thc 
sllort-run could bc cxamincd by using a uniquc dummy for cach obscrva- 
tion aftcr thc hypollicsiscd b ~ i k  point. IS lhc ct~l'licicnl of Ihc individual 
dummy  urns out signilicanl by ordinary '1' stalislics, thc infcrcncc of a 
struclural brcak at that point may bc vulidalcd. If lhc sum of thc dum- 
mics is significant, Lhc infcrcncc would bc that thc short-run shocks have 
not bccn offsctling but havc had lhc cumulalivc cl'fcct of shirting thc 
funclion in onc dircclion. This tcst is implcmcr~rcd by estimating cqualions 
2 and 5 ovcr thc pcriod 1960-61 to 1980-81 and adding cach timc 
unique dummy variables for cach obscrvarion during 111c subscqucht pc- 
riod. 
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Table 2: Short-run Buffer Stock Money Demand Function for India, 

Explanatory variables RLMl RLM3 

Intcrccpt 
In GDP 
In CMRT 

RLM (- 1) 
IR AT 
In MRES 

DUM 1 

DUM2 

- 2 
R 
S.E.R. 

Durbin 's 
fi' 

Test Statistics 

NOICS: 1. Figures in parenthesis are 'I' values. 
2. * indicates significance at 5 per cent Icvel. 
3. ** indicates significance at 1 per cent Icvel. 
4. DUMl is interccpt dummy with'o' up to 1980-81 and '1' thereafter. 
5. DUM2 is slope dummy kc., DUMl x In GDP. 

Thcrc is a prima facie evidcncc for an upward shift in  the money 
dcmand function in the 1980s as sccn from lhc posilivc sign of h e  intcr- 
ccpt dummy (Tablc 2). But, the slopc dummy has thc rcvcrse sign which 
is indicative of thc downward shift in the incomc elasticity of thc dcrnand 
for rnoncy. It is  also cvidcnt hiit both intcrccpt dummy and s l o p  dummy 
arc sibmificant at onc pcr ccnt lcvcl in c a c  or broad rnoncy. Howcvcr, in 
crtsc of narrow moncy, they arc insignificant, Thcrcrorc, it is necessary to 
cxaminc furthcr if thc sum of thc uniquc dummics uscd for each obscwa- 
tion beginning from 1980-81, is significant so, that it will validate our 
hypolhcsis of a possiblc ~trucluri~l brcak of Lhc dcmnnd for both MI and 
M 3  sincc carly 1980s. 

Tiiblc 3 reports cocrficicnts of inlcrccpt rtnd slopc dummies of n s m w  
and broad moncy dcrnmd. Intcrccpt dummics uscd for both M l  and M3 
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havc positive signs in.all the ycars aftcr 1979-80 (cxccpt in 1989-90 for 
M3) signifying possiblc upward shift. Thcy arc s i m c a n t  at one pcr ccnt 
lcvcl in two cascs (and ncarly significant at fivc pcr ccnt level in othcr 
two) for MI  and significant in cight cascs for M3. Whilc thc lcvcl of 
significance has gradually irnprovcd for MI, it has movcd almost in re- 
vcrsc dircction for M3. Howcvcr, the null hypothesis that 'thc sum of the 
intcrccpt dummies is zcro' is rcjcctcd at one pcr cent lcvcl in cascs of 
both narrow moncy and broad rnoncy as thc 't' values turned out to be 
si~qificant at one pcr ccnt levcl. Persistent incrcase in money supply at a 
rclativcly high ratc in thc 1980s and also in thc 1990s so far, irrcspcc- 
tivc of thc lcvcl of moncy demand could bc thc possiblc rcilson for an 
upward shift in thc intcrccpt. 

Table 3 : Buffer Stock Denisnd for Money in India: Estimates of 
Short-Run Instability in Post-1980 period 

Rreak Point Narrow Moncy (MI) Broad Moncy (M3) 
-----------------------+------------------ ------------------------------- +------ ------ 

Coefficient Coefficient , Cocfficicnt Cocfficicnt 
of lntcrccpt of Slope of Intercept of Slopc 
Dummy -Y Dummy h r n y  

Notes: 1. Figures in brackcts arc '1' values. 
2. * indicatcs significance at 5 pcr ccnt lcvcl. 
3. ** indicates significance at 1 pcr cent Icvcl. 
4. 'd' stands for dummy. 
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From the policy angle, a ccntral bankcr is pcrhaps more intcrcsted in 
the slope of the moncy dcmand curvc. Unlikc intcrccpt dummics, the 
slopc dummics consistcnlly took ncgative s i p s  for both M1 and M3 (ex- 
cept in 1989-90 for M3) implying a downward adjustmcnt of the money 
dcrnand function with rcspcct to the growth of real incornc. The trcnds 
with rcspcct to lcvcl of significance for M1 and M 3  are morc or lcss 
similar to that of intcrccpt dummy. In case of slopc dummics also the 
null hypothcsis that 'the sum of the dummics is zcro' is rcjcctcd at one 
pcr ccnt lcvcl. The stability tcst shown in Tablc 3, however, could not 
justify any uniquc point of brcak, rathcr indicatcd a kind of gcncral insta- 
bility since 1981-82. 

SECTION V 

Concluding Observations 

Among the varicty of buffcr stocl-. modcls, shock absorbcr modcl is 
widcly uscd by rcscarchcrs to study thc impact of unanticipatcd changcs 
in rnoncy supply on thc rnoncy dcrnand. Thc empirical findings on shock 
absorbcr modcl prcsentcd abovc indicate an cvidcnce of buffcr stock 
rnoncy in India. About 40 pcr ccnt of the unanticipatcd changc in rnoncy 
supply is willingly absorbcd in thc short-run by thc spcnding units. The 
hypothcsis that anticipatcd changc in rnoncy supply docs not sibmificantly 
influcncc rnoncy dcrnand could not be maintaincd due to mixed result. 
At lcast for M3, it was positivc and significant implying that anticipatcd 
rnoncy supply docs play a rolc in influencing rnoncy dcrnand. The shock 
absorbcr modcl sccmcd to havc outpcrformcd partial adjustmcnt modcl in 
many rcspccls and thcrcforc could bc uscd as an altcmativc paradigm in 
thc study of rnoncy dcrnand function in India. Howcvcr, thc out-of-sample 
prcdictivc powcr of thc shock absorbcr modcl was found to be wcak 
pcrhaps rcflccting on thc 'missing rnoncy' aspcct in thc Indian context. 
Stability tcst pcrformcd by using intcrccpt and slopc dummics for the 
1980s showcd significant changcs in thc bchaviour of rnoncy dcmand in 
this pcriod. Whilc thc intcrccpt of thc rnoncy dcmand function secms to 
hsvc movcd upward, thc slopc might havc driftcd downward. The findings 
wcrc furthcr supportcd by tcsts bascd on uniquc dummics. Thc rcsult 
showcd [hat thcrc has bccn. a tcndcncy towards somc downwad movcmcnt 
in thc slopc of rnoncy dcrnand functi~tn, stcmming from a dcclinc in the 
incomc elasticity during thc 1980s - a phcnomcnon which could bc partly 
attributcd to finrincial innovations. This has happcncd sidc by side with 
an upward shift of thc intcrccpt of t l ~ c  dcrnand for rcal balances. 
Whilc tticsc cvidcncc givc risc to tllc conccrn that thc rnoncy dcrnand 
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furlaion rniglll havc cxhibitcd some dcgrce of instability, fudlcr rcscarch 
in Ihis arm is nccdcd in tcms of t i c  series analysis through co-intcgra- 
lion lcchniquc. The prcliminnly evidcncc prcscntcd in this paper make a 
case for I). close rclook at thc stability aspcct of moncy dcmand, which 
will have implications for cffcclive conduct of monclary targeting in India. 

Notes 

1, For an cxccllcnt survey of litcraturc. rcrercnce may bc made to Judd and Scadding 
(1 982). Akhtar (1983). 

2. Whilc discussing porifolio adjustmcnt foll,>wing monclary innovation, Fricdmm and 
Schwartz (1963, P. 63) stated that: "It is   his intcrconncction of slocks and flows 
Ihnt strctchcs thc cffccts of shocks out in time, produces a diffusion ovcr diffcrcnt 
cconomic catcgorics, and gives rise to cyclical reaction mechanisms. The stocks 
sene as buffers or shock absorbers of initi.d chwgcs in rates of flow by expmd- 
ing or contracting from thcir normal or natural or desircd statc and thcy slowly 
alter olhcr flows as holdcrs try to regain that stale". 

3. Some authors like Rain and McGregor (1985) arguc that this approach is an im- 
proved version or more precise statcmcnt of impact interval analysis of monetarism. 

4. Also scc Subramanyam (1990) for some commcnts on buffcr stock approach to 
moncy demand. 

5. The spccilication assumcs rational cxpcctation frarncwork where currcnt values wn- 
lain nll information rclevant for cxpcctation formation. Thc results arc: 

lnM,=-9.0506 + 1.26241nGDP -0.03071nCMKT + 0.95681nWPI 
't'value (5.07) (-0.67) (7.24) 

lnM7-11.9227 + 1.5183 lnGDP - 0.0469 lnCMRT t 1.1207 lnWPI 
't'value (5.48) (-0.91) (7.63) 

-2 
R=.99 D.W.zl.86 S.E.R. =O.O7. 

The nominal money supply was also rcgresscd on thc same variable with one pc- 
riod lag together with lagged dependent variable. The results (not reported) arc 
found to be inferior to those used in contcmprmcous modcl with auto-corrclation 
correction. 

6. The conventional Chow test is .also As Chow 'F' is not significant, it 
is not rcportcd. One of the limitations of the Chow test 'is that it docs not per- 
form well in case of gradual dhange in thc function. A possible break in the 
money demand function was anticipated by the author b o u g h  the usc of dummies 
in one of his earlier studies [see Bhoi (1992)]. 

7. Adjusted data used here arc from Singh ct al. (1982). 
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Apprndlx I 

Definition of Variables Used in the Xlodel 

Notation Definition of the Variables 

M1 : Nominal Nanow Money which conlpriscs cumncy wilh lhc pub- 
lic. dcmand dcpsits  wilh banks and 'other' dcposits with KRI. 

P : Index Number of Wholcsde Priccs (WPI): All commnlitics. (Av- 
erage of t h e  wecks). Basc: 1981-82 = 100. 

RLM 1 : Real Narrow Money u hick) is  InM1-InWI'I. 

M3 : Nominal Broad Money which consists of MI plus tinic dcpcjsits 
with banks. 

KLM3 : Real Rroad Money which iS InM3-InWI'I, 

GDP : Gross Domestic Product s t  factor cost at 1980-81 priccs. 

CMKT : Weighfed average of Call Moncy Kate qt  Bonlbay (avcragc of 
thc wecks). 

IRAT : Inflation rate i.c. InWPI-lnWI'I(-I). 

In : Thc prefix 'In' rcfers to natural log of thc rcspcctivc variables. 

DUMl : btcrccpt dummy. 

DUM2 : Slope dummy i.c. DUMl X In GDP. 
- 
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NOTE 

Is Economic Growth Export Led? 

Sangeeta Prasad* 

The empirical literature on export-led growth shows that there could exist sig- 
nificant relationship between export growth and cconomic growth, but this relation- 
ship is dependent on the world trade environment and the lcvel of development of 
a country. This paper examines the export-led growth hypothesis and finds that the 
link between exports and economic growth does not appear to be very significant 
in the case of low income countries. 

Introduction 

The achicvemcnt of rapid self sustaining cconomic dcvclopment is a 
primary objective of dcvcloping countries. While cconomists agree that 
"economic policies and institutions are crucial in the proccss of cconomic 
dcvclopm~nt",~ they disagree considerably on the set of policies that is 
best suited for the purpose. This is especially truc of trade policies and 
thcir rolc in stimulating cconomic dcvelopmcnt. There are two opposing 
schools of thought. Singer and Prcbisch, whose thcorics on this subject 
gaincd widcsprcad ascendancy in the dcvcloping countrics in  the 1950s 
and 1960s and to some cxtcnt cvcn in thc 1970s, extollcd thc virtues of 
import substitution as a policy option. This, according to them "would al- 
low domestic industry to grow, conserve scarce forcign capital, dccrease 
extcmal dcpcndency, and' promote economic de~eloprncnt"~. In recent 
ycars, however, the success story of the ncwly industrialiscd countries 
(NJCs) of Southcast Asia, which cmphasiscd export promotion as part of 
their policy structure as against the lacklustre pcrformancc of countrics 
using import substitution stratcgics, has given rise to a considerable body 
of litcraturc underscoring the advantages of an cxport- promotion stratcgy 
for developing countrics. 

* Ms. Sangeeta Prasad is working as Exchange Control Officer in the Exchange Control 
Department, Reserve Bank of India at New Delhi. 

1. World Development Report 1991, page 1. 

2. Ibid, page 34. 
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purpose of [his papcr is to throw somc light on how effective an 
expofi led growth strategy could bc, by examining whcthcr lhcrc exists a 
link bctwccn export growth and economic dcvclopmcnt, or  lo put it 
diffcrcnlly whcthcr exports sCrvc as a source of economic growth. 
Whilc doing this the main arguments for an cxport Icd growth stralcgy 
an: recapitulated by rcvicwing somc of the empirical work on this issue. 
This is donc in scclion 11. Ncxt, a morc rcccnt and broadcr dalasct (in 
tcrms of the numbcr of countrics includcd in the samplc) is uscd to cm- 
pirically verify the gcncral validity of the cxpon promotion hypolhcsis. 
The dctails of the modcl and estimation proccdurc uscd to tcst the 
hypolhcsis are givcn in scction 111. Scction IV prcscnts thc rcsults of thc 
cstimalion. Finally, scction V providcs conclusions of thc papcr. 

SECTION I1 

The Export Promotion Hypothesis : A Review of Literature 

Pmponcnts of thc cxport promotion stralcgy givc scvcral rcasons why 
export expansion would lcad to morc rapid growth than would othcrwisc 
bc possiblc. First, production is not constrained by thc s i z  of the domcs- 
tic markct which is oStcn small in dcvcloping countrics. Producers can, 
Ihcrcfo~, take advanragc of thc cconornics of scalc 'and indivisibilitics in 
the production process. The growth of thc cxpon scctor is ultirnatcly 
cxpcctcd to lcad to full exploitation of such cconomics of scalc and 
thcrcby to facilitate a morc rapid ratc of growth. Sccond, cxport promo- 
tion enables a country to takc advantage of international division of labor 
and specialization, cxchanging goods in which thcy havc a comparativc 
advantage with those in which thcy do not hwc. This rcsulls in a rcla- 
tivcly cfficicnt rcsourcc allocation than would olhcrwisc bc possiblc. 
Hence, cvcn without changcs in faclor cndowmcnt and produclion rcchnol- 
ogy, a country can achicvc a higher ralc of growth by shirting rcsourccs 
into the morc pmductivc cxpon scctor. Third, intcmation;d markcls exposc 
domcstic firms to grcakr competition. This cnhmccs cficicncy by cncour- 
a@ng innovation, risk taking and cost minimization. This not only makcs 
the cxpon SCclor more efficient, but also lcads to improvcmcnls in pro- 
duclivit~ throughout the economy via sprcad cSfcc~q and othcr such cxlcr- 
nalitics. Finally, improvcmcnt of technology bcbcmcs pssiblc. Increasing 
t h ~  volume of CxPOnS allows a country to impon a larger amount of 
capital goods and thus ~ ~ P ~ O V C S  the quantum 2nd qualily of technology 
transfer from thc rcst of thc world. 
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In this papcr, wc propose to examine thc cmpirical cvidcnce on the 
export promotion hypothcsis. To this end, we start with a rcvicw of some 
of thc morc rcccnt cmpirical works on the subjcct so as to cnable us to 
have a framework for our tcst. Essentially, two mcthods have bccn used 
to tcst for thc link bctwccn export growth and cconomic growth: (1) cs- 
timating the size and significance of the correlation cocfficicnt bctween 
export growth and economic growth [e.g.,Tylcr (1981) and Kavoussi 
(1984)l and (2) estimating lhc sourccs of growth cquation to cxaminc thc 
size and significance of the cocfficicnt of thc export variable and the 
explanatory powcr of thc equation. 

Tylcr uscd data on 55 dcvcloping countrics (i.c., counlrics having 
GNP pcr capita grcatcr than US$300 in 1977) for thc pcriod 1960-1977. 
His mcasurc of for cconomic growth was annual rcal rate of growth of 
GDP, and for export growth, annual rcal ratc of growth of cxports. 
Thc Pcarson corrclation cocfficicnt bctwccn thcsc two variables was rc- 
portcd as 0.49 and Spcarman cocfficicnt as 0.47. Both thc cocfficicnts 
wcrc significant at 1 pcr ccnt lcvcl of significance. He, thcrcforc, con- 
cludcd that lhcrc was supporl for ~ h c  cxport promotion hypothcsis. 
Kavoussi (ibid) also calculatcd the Spcarman corrclation cocfficicnt bc- 
twccn cxport growth and GDP growth for thc ycars 1960-1078. Unlike 
Tylcr, howcvcr, hc cxpandcd thc samplc to includc both middle and low 
incomc countries. He obtaincd a corrclalion cocfficicnt of 0.54 (signifi- 
cant at 1 pcr ccnt). This according to him, s~rcngthcncd Tylcr's conclu- 
sion. Thc problch with Tylcr's and Kavoussi's use of corrclation cocffi- 
cicnts to tcst cmpirical relationships is that it docs not dctcnnine or vali- 
date a causc-cffcct rclalionships bctwccn thcsc variablcs. A more rigorous 
and prcfcrred mclhod is to cstimatc and cvrtluate a thcorctically dcrived 
equrttion. Such an cqualion spccilics thc cxpcctcd relationship bctwccn thc 
economic variablcs. 

Tylcr argucd in his papcr that exports increase h e  total productivity 
in thc cconomy. Thcrcforc, it would bc appropriate to dccm exports as an 
addiiional factor of production, along with labor and capital, in the aggrc- 
gatc production function. By diffcrcntiating thc prcxiuction function w.r.t. 
timc and thcn dividing ~ h c  diffcrcntiatcd function by thc original cqualion, 
Tyler transformcd the production function into the following sourccs of 
growth equation: 
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tVhcn: Y=country's total output 
A=tcchnological canstant 
K=country's capital stock scrviccs 
L=country's labor scrviccs 
X=country's cxports 

and thc superscript indicating annual incrcmcnts 

Unlikc Tylcr, Fcdcr (1982) formally dcrivcd his sourccs of growth 
cquation imm a two-scclor modcl of the cconomy, thc two scctors bcing 
cxports and non-exports. Hc assumcd that thc cxport scctor had a highcr 
marginal productivity (duc to thc various rcasons discussed carlicr in this 
section), and that thcrc was an cxtcrnality from thc export scctor to thc 
non cxport scctor. Frnm ihis modcl, hc dcrivcd and cstimatcd thc follow- 
ing sourccs of growtli cquation: 

Whcn: X = cxports 
Y = total output 
L = total labor stock 

1 = total investrncnt 

Fcder thus intmduccd a ncw variable to capture thc impact of exports 
on economic growth, viz., export growth'multiplicd by the share of ex- 
ports in GDP. 

If we do not accept the hypothesis that exports expansion leads to 
increased economic growlh via the mechanisms postulatcd by Feder and/or 
Tylcr above, the sources of growth equation is rcduccd to the traditional 
form, i.e., output growth is a function of labor growth and capital 
growth. 

[31 Y/Y = A + B.L/L + C.K/K (Tyler's modcl) 

or YIY = A*+ B.L/L + C.I/Y (~edc r ' s  modcl) 
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Tylcr's and Fcdcr's cstimatcs arc prcscntcd in Tablc 1. Tablc 1 also 
prcscnts thc cstimatcs of thcsc equations by Balassa (1985). Kavoussi 
(1984), Rana (1988), and Kohli and Singh (1989) for diffcrcnt timc pe- 
riods and samplcs. All of Lhcm uscd World Bank dara. As can be seen 
from ;hc table all of thcsc studics found onc or rnorc of the2 following: 
(I) R , aftcr inclusion of thc cxport tcrm, was largc (2) R incrcascd 
whcn cxports wcrc introduced into thc sourccs of growth cquation, and 
(3) lhc cocfficicnt of thc cxport variablc in thc growlh cquation was posi- 
tivc and significant at thc acccptcd lcvcl. Thcy, thcrcforc, concludcd that 
tlicrc was a strong cvidcncc to validatc thc cxport promotion hypothcsis. 

Shcchcy (1990), howcvcr, argucd that thc usc of annual avcragc cx- 
port growth ratc as a mcasurc of cxport oricntation was not corrcct, 
This is bccausc as GDP/GNP incrcascs, wc would cxpcct all its cornpo- 
ncnts, including cxports, to incrcasc as well. Instcad, hc suggcstcd using 
thc sharc of cxports in GDP (X/Y) and the ratc of change of this share 
d(X/Y) as a mcasurc of cxport oricntation, though hc did not prcscnt a 
fonnal modcl to justify thc usc of ~hcsc altcrnrttc variablcs. Hc estimated 
cquation [I] following thc approach of prcdcccssor studics, and also the 
same cquation aftcr substituting thc altcmativc variables suggcstcd by him 
to rcprcscnt cxports. Hc found that thc cxplanatory powcr of equation 
incrcascd whcn X/Y is uscd but dccrcascd whcn d(X/Y) is uscd and the 
dominant influcncc on growth Iiom cxports was thc ncgativc impact of 
export sharc. Howcvcr, thc positivc cocfficicnt of d(X/Y) implics that 
shifting of rcsourccs into the cxport production cxcrts a positive influence 
on growth. Hc also concludcd that thc cvidcncc on thc cffcct of export 
promotion on cconomic growth is inconclusive if altcmativcs to the rate 
of growth of exports arc uscd to mcasurc cxpon expansion. 

Whilc rcsults to thc contrary havc bccn rcportcd in the literature, the 
wcight of  empirical cvidcncc is gcncrally in favour of thc cxistcnce of a 
link bctwccn cxport growth and cconomic growth. Somc of thc studies 
specifically focus on thc strcngth of this link : whcthcr the export promo- 
tion hypothcsis is valid for all dcvcloping countries, rcgardlcss of country 
- spccific economic circumstanccs, or whcthcr the cxistcnce of a particu- 
lar sct of prccondidons is ncccssary for cxports to be an engine of cco- 
nomic growth. 

Onc of the preconditions is thc achicvemcnt of a ccnain minimum 
lcvcl of cconomic dcvclopmcnt for an export-lcd growth strategy to be- 
come economically meaningful. This is bccausc a basic lcvcl of dcvclop 
mcnt may bc ncccssary to rcalisc Ihc g i n s  in produciiviry, cfficicncy and 
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technology and for such gains to translate into cxtcmalitics Tor thc rcst 
of the cconomy. Tylcr (ibid) assumcd in his papcr hat, "somc basic lcvcl 
of dcvclopmcnt is ncccssary for a country to bcnclit most from cxport 
oricntcd growth," and hcncc, hc did not include low incomc countrics in 
his samplc. He did not, howcvcr, empirically vcrify his contention. 

Kavoussi (ibid) also invcstigatcd whcthcr thc export lcd growth hy- 
pothesis is influenced by the lcvcl of dcvclopmcnt of thc cconorny. Hc 
estimated the corrclation cocflicicnt bctwccn cxport growth and cconomic 
growth and the rcgrcssion equation for growth for two subsamplcs of low 
and middle income dcvcloping countrics. Hc found that the corrclation 
cmfficicnt was 0.41 for low incomc counlrics and 0.54 for middlc incomc 
countncs (both cocfficicnts wcrc significant at thc 1 pcr ccnt lcvcl); that 
thcre was an increase in R~ whcn thc cxpon variablc was intrduccd in 
thc growth equation in both subgroups, but thc incrcasc was grcatcr for 
thc middlc incornc countrics; and Lhat thc rcgrcssion cocfficicnt of thc 
export variablc was positivc and significanl for both thc group of coun- 
tries, but once again, thc cocl'ficicnt for rniddlc incornc countrics was 
twicc that of low incornc coun~rics. Hcncc, hc conciudcd that whilc the 
impact of exports on cconomic growth was grcaicr for middlc incornc 
countrics than for low incornc countrics, thcrc was still thc cvidcncc of 
strong linkage from cxporls to cconomic growth for all lcvcls of dcvclop- 
mcnt. 

Shcchey (ibid) followcd a similar mclhod of dividing his samplc into 
two groups - less and morc industrializcd counlrics - and cstimatcd the 
regrcssions. His rcsults suggcstcd: "whilc thc ncgalivc impact of cxport 
share on cconomic growth was common to countrics at diffcrcnt lcvcls of 
industrial dcvclopmcnt, the positivc cffcct of growth of cxport sharc i s  
only imporlant for industrializcd countrics." Hcncc, unlikc Kavoussi he 
c cludcd hat  the export promotion hypolhcsis is dcpcndcnl on thc lcvcl 
of St 'ndustrial dcvcloprncnt of a country, LC., incrcascd cxporls promolc 
economic growth only for thc rnorc industrializcd countrics. 

KoNi and Singh (ibid) followcd a dirfcrcnt approach. Thcy introduccd 
nonlinearitics into the sourccs of growth cquation and cstimatcd thc fol- 
lowing equation for the pcriod 1970-1980 along with cqualion [2] 

Thcy found that, whilc thc cocrlicicnt of thc cxport variablc in their 
cstimatc of equation [2] was not significant, all cocfficicnts in cquation 
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[4] wcrc significant. Also, whilc thc cslimalc of C was posiiivc, that of 
D was ncgativc. This was i~licrprcicd by thcm to be cvidcncc of export 
Icd growlh bcing subjccl to diminishing rctunls, i.c., thc significance of 
cxpons in slimulating an economy's growlh diminishes as thc country 
gtxs up in thc dcvclopmcnt laddcr. Hcncc thcy cor~cludcd lhal as cxpons 
incrcasc thcir impact on a counlry's cconomic growlh dccrcascs. 

I 

Kohli iind Singh also suggcslcd that thc cxistcncc of nonlincarilics in 
lhc growlh cqualion could also bc intcrprclcd as thc rcquircmcnt of a 
crilic;~l rnininlum cfforl for translaling lhc cxport lcd growth. Howcvcr, 
this was no1 rigorously pursucd by thcm. 

Anotllcr precondition suggcslcd lor cxpons to havc a hvonblc impact 
on thc cconomy is thc cxislcncc of a favorable world lradc cnvironmcnt. 
Bitlitssii (1985) lcstcd for whclhcr a dclcrioralion in world ~rridc cnvi- 
ronmcnl would impact advcrscly an cxp~r t  promoting counlry's chances of 
growth. His csiim;llcs covcrcd thc pcriod 1973-1978 whcn thc world lradc 
cnvironmcnt was advcrscly affcctcd by thc oil pricc shock of 1973 and 
by incrcasing protcclionism. Hc comparcd his cslimatcs for this pcriod 
with thosc made by him in an carlicr papcr for lhc pcriod 1960-1973. 
Hc Sound that thc rcgrcssion cocSficicnts f o r  thc cxport variablc wcrc 
highcr in valuc than thc prcvious samplc pcriod lor ycars 1973-1978 (lhc 
diffcrcncc bcing stalislically significant at 1 pcr ccnt Icvcl); and that h e  
(b) R~ was lowcr for lhc xcond period which hc conjuctcrcd was duc lo 
thc smallcr samplc pcriod covcrcd. Hc, lhcrcforc, concluded that ihc cx- 
port expansion hypothcsis was valid cvcn in a worsening trrtdc cnviron- 
mcnt. 

Rana (1988)' howcvcr, poinlcd out that Balassa's comparisons of cs- 
timatcs bcforc and aficr 1973,wcrc flawcd as thc cstimalcs wcrc dcrivcd 
from dilfcrcnt samplcs. Hcnic thc irnprovcmcnl found by Balassa i n  the 
cocfficicnt of thc cxport variablc was probably duc to thc largcr samplc 
sixc of thc sccond pcriod. Rana's rcgrcssions covcrcd Lhc countries in 
Balassa's sccond samplc for thc pcriods 1960-1973 and 1973-1981. Hc 
found s dccrcasc in bolh thc cocflicicnt of ihc cxpon variablc and R~ in 
thc sccond pcriod (and ihat thc dccrcasc was siatistically significant). His 
contention was that thc impact of cxp)ns on cconomic growlh could havc 
bccn Icss whcn thc world tradc cnvironmcnt was unPtvorablc. Kohli and 
Singh (ibid) too go1 similar rcsults whcn comparing cocllicicnts for thc 
pcriods 1960-1970 and 1970-1 980. In lhcir cstim;ltcs, thc impact of ihc 
cxport variablc in thc sccond pcriod was statistically insignificant. 
Shccllcy (ihid) also disagreed with Balassa, His cstima~cs for 1960- 1970 
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and 1970-1980 showcd a declining impact of cxports on growth during 
thc 1970s as compared to thc 1960s. 

It may bc noted that most of thc earlicr cstimatcs which supportcd 
thc cxport lcd growth hypolhcsis uscd data pertaining to thc 1960s which 
witncsscd thc boom in world trade. Thc samplc of countrics uscd (with 
thc cxccption of Kavoussi) wcrc fairly small and could not be takcn as 
rcprcsantativc samplc of dcvcloping counlrics. Subscqucnt cstimatcs (Rana, 
Kohli, Singh and Shcchcy) do not appear to rcfutc thc hypothcsis as 
strongly as thc carlicr cstimatcs corrobontc it. It is also possiblc that thc 
cxport lcd growth hypothcsis is only valid undcr a particular sct of cir- 
cumstanccs. In what follows in scction 111 and IV thc relationship bc- 
twccn cxport growth and ovcrall growth is rcvisitcd with cmpirical analy- 
sis bascd on morc rcccnt data and widcr covcragc of counlrics than the 
carlicr studics. An attcmpt is also made to tcst a corollary proponion 
that a ccrlain sct of enabling conditions could bc ncccssary to achicvc the 
export lcd growth. 

SECTION I11 

Estimation Procedure 

For rcason of simplicity and cfficicncy in handling thc issue we use 
Fcdcr's modcll as the starting point of the cmpirical analysis. In addition, 
we proposc to study thc impact of lcvcl of dcvclopmcnt and thc world 
tradc environment on a country's ability to usc cxports to gcncrate eco- 
nomic growth. In thc light of the .discussion prcscntcd in section 11, we 
proposc to brcak up the samplc into, subsamplcs bascd on limc pcriod 
and lcvcl of cconornic dcvclopmcnt. 

The following two specifications arc considered for thc purpose: 

Equation (6) is Fcdcr's cquation. This rcduccs to cquation ( 5 )  if we 
assumc [hat thcrc arc no cxtcmnlitics from thc cxport scctor and no dif- 
fcrcnccs in marginal prvduclivitics bctwccn thc cxport and noncxport see- - 
tor, implying cxpr t s  do not act as a sourcc of growth. 

1. For a complclc dcriv;ltion of 11ic niodcl, scc Fcdcr (1982); pages 60-63. 
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If the expansion of exports leads to more rapid economic growth, we 
would expcct the coefficient of the export variable to be significantly 
positive. Similarly, given the role of capital in  economic growth, we ex- 
pect its coefficient to be positive too. The coefficient of labor variable 
can be zero, negative or positive dcpcnding on whether the original situ- 
ation is one of labor surplus or not. 

The paper uses data for the period 1970-1990. All data uscd are 
from the World Tables 1992 produced by the World Bank. We used 
data on 82 countries. This includes 46 middle income countries and 36 
low income countries. The World Bank's division of countries into low 
and middle income was used by us. The World Bank dcfines a low in- 
come country as one having a 1990 GNP pcr capita of $610 or less and 
a middle income country as one having a 1990 GNP per capita of $611- 
$7619 (GNP per capita is calculated using the World Bank Atlas). All 
countries for which data was available for our sample period are givcn in 
the Annexure. 

, GDP at market prices was used for calculating output growth rate, 
total exports of goods and non-financial services for calculating the 
growth of exports and Gross Domestic Investment for calculating invest- 
ment as a proportion of output. These were worked out in constant 
prices. Following earlier studies population growth rates werc used as a 
proxy .for labor growth rate. 

SECTION IV 

Results of Estimation 

'We estimated equation (I) and (11) using Ordinary Lcast Square 
Method. Following estimates wcre obtained:- 

* 
(I) Y/Y .= -0.6954 + 0.384028 (L/L) + 0.1 63 (IN) 
t (-0.663) (1.4923) (5.018)* 

2 
k = 0.227 S.E = 1.938 

(11) Y/Y = -0.146 + 0.368 (LL) + 0.102 (In) + 0.703 X/X.X/Y 
t (-0.165) (1.706) (3.507)" (5.85462)* 

- 2 
R = 0.456 S.E. = 1.625 

(*: significant at 5 per cent lcvcl) 
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As can be seen from the equations, the introduction of exports as an 
explanatory variable has increased the explanatory power of the equation. 
Moreover, the coefficient of the export variable is significant and positive. 
However, the value of ii2 obtaincd in our estimates is much lower rhan 
that of earlier studies. This also brings us back to the problem of 
whether the export-led growth hypothesis is universal or dependent on the 
existence of certain preconditions. 

As discussed earlier, it was avercd that the export-led growth hy- 
pothcsis holds particularly for the countries which have reachcd a certain 
minimum level of development as only then changes in productivity a d  
efficiency from increasing exports translate into externalities and sprcad 
effects. Our sample included both low arnd middle income countries. To 
test whether the level of development had an impact on the relationship 
between export growth and economic growth, we disaggregated our data 
into two subgroups, viz., middle income.countries (46) and low income 
countries (36). Equations ( I )  and (11) were separately estimated for each 
of these subset of countries. The results are presented below in table 2. 

TABLE 2: ~ e ~ r e s s i o n  Results 

Low income countries Middle income countries 

Constant 

- 

* : significant at 5 per cent level. 

Our results substantiate the hypothesis that the impact of exports as a 
source of growth is different for countries at different stages of develop- 
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mcnt. For low income countrics, inclusion of the export variable in the 
sources of growth equation docs not improve the goodncss of fit. More- 
over, the cocfficicnt of thc export growth variable is not sibwificant imply- 
ing perhaps the relative unimportant role of cxporls in thc growth pro- 
cess. For middle income countrics we obtaincd the opposite rcsults. In 
this case the explanatory power of the equation irnprovcd whcn export 
was introduced. The cocfficicnt of the export variable is significant and 
positive indicating a strong relationship bctwccn exports and economic 
growth. 

The results, thcrfore, appcar to indicatc that thc stage of dcvclopmcnt 
of a country is an important considcration in judging whcthcr Lhc cxport- 
led growth hypothcsis holds or not. On Ihc wholc, thc rcsults show that 
while there is a significant relationship bctwccn exports and cconomic 
growth for the rclalivcly morc dcvclopcd counlrics, this rclalionship docs 
not appcar to be significant for thc rclativcly lcss dcvclopcd countrics. 

The 1980s was marked by the risc of protcclionism in thc world 
trade, In particular, thcrc was a significant incrcasc in Non Tariff Barri- 
ers (NTBs). NTBs have cspccially bccn put up in arcas like textiles, 
leathcr ctc. whcrc the dcvcloping countrics appcar to have a comparadvc 
advantage. This dctcrioration in thc world trading cnvironmcnt could have 
adversely affcctcd the cxport pcrformancc of dcvcloping countrics and in 
turn thcir growth prospccls. The intcnsity of this arfliction would bc more 
for economies which rely on exports as a major source of growth than 
thc countries which adopt an inward looking policy. 

To analyse the impact of dctcriorating world trade cnvironmcnt on 
export led growth, we dividcd our sample pcriod into two subpcriods 
covering the ycars 1970-1980 and 1980-1900. Equations ( I )  and (11) 
were thcn cstimatcd for cach of thcsc subscts. Thc rcsults are prcscntcd 
below in table 3. 
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TABLE 3 : Regression Results 

1970- 1980 --------------------- 1980-1990 -------------------- 
Equation 111 (11) 111 (11) 

Constant 0.338 0.932 -1.197 - 1.280 
t .  (0.290) (0.9 10) (- 1.020) (-1.160) 

in 0.325 0.354 0.404 0.433 
t (1.030) (I. 290) (1.420) . (1.610) 
I/Y 0.167 0.099 0.131 0.1 17 
t (4.450)" (2.790)* (3.720)" (3.5 10)' 

i / x  . x n  - 0.559 - 0 . 4 0 ~  
t (5.230)* (3.300)* 
- 2 
R , 0.190 0.400 0.1 30 0.220 

In this casc, wc find that Tor bolh thc pcritxis R2 incrcasud whcn wc 
introduced cxports into ~ h c  growth cquation. Howcvcr, thc valuc of thc 
export cocfficicnl is lowcr in thc sccond pcriod indicating a dcclinc of 
impact of cxports on cconomic growth. This would suggcst that wliilc 
cxports pcrfonmcc was an important sourcc of growth, in a dctcriorrlting 
cconomic cnvironmcnt, its impact on cconomic growth tcnds to diminish. 

As a furthcr tcsl wc cstimalcd t l~c cqualions for middlc incornc coun- 
tries which had shown strong support for If~c cxporl-lcd growl11 hypothcsis 
for both thc timc pcriods. Thc rcsults arc prcscntcd in tablc 4 bclow. 

TABLE 4 : Regression Results 

1 970- 1980 1080- 1990 
----- ------------------ ----- ------------------ 

Equation {I] {II l  { I )  {I11 
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Thc rcsults in rcspcct of middle incomc countries rcinforcc the earlicr 
finding that trade cnvironmcnt should be favorable for exports to be a 
significant factor of growth. During the pcriod 1970-1980 whcn protec- 
tionism dcclincd somewhat, economic growth was sibmificantly Mucnccd 
by cxports. This is cvidcnt from the cocfficicnt on export which is posi- 
tive and significant. Howevcr, in the second pcriod, this docs not stand 
out to bc the case. 

Conclusion 

A rcview of sclcctcd literature on export-lcd growth showed that there 
could exist significant rclationship bctwccn cxport growth and economic 
growth, but this rclationship is dcpcndcnt on thc world trade cnvironmcnt 
and the lcvcl of dcvclopmcnt of a country. Whilc studics covering the 
pcriod till the mid-1970s, whcn thc world tradc environment was 
favourable, shoy a strong support for thc export promotion strategy, 
those covering the post-1973 pcriod, whcn thc world trade environment 
bcgan to detcrioratc, show less convincing support for the same. More- 
over, studies that account for largcr and more hetrogenous sample of 
developing countries show a less significant rclationship bctwcen exports 
and economic growth. It was thcn infcrrcd that export-led growth hypoth- 
esis could be varicd whcn certain preconditions wcre achicvcd. The em- 
pirical analysis conducted in this study also had a similar fulding. 

The empirical results for the rclativcly mon: dcvelopcd countries indi- 
catcd the exislencc of a significant link bctwccn exports and economic 
growth. This, howcvcr, is not thq case for thc low income countries. 
The results also show that thc world trade cnvironmcnt plays an impor- 
tant part in dctcrmining how effective an export promotion strategy is for 
an economy. In a dctcriomting world trade environment this linkage could 
get significantly attcnuatcd. This points to thc fact that export promotion 
strategy might involve some risk to thc extcnt that thc exogenous factors, 
such as world trade environrncnt impinge on thc country's export perfor- 
mance and its growth. 
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Annexure 

List of countries used (in alphabetical order) 

(A) Low Income countries :- 

Bangladesh, Benin, Burkina, Faso, Burundi, Ccntral African Republic, 
Chad, China, Egypt, Ethiopia, Gambia, Ghana, Guinca-Bissau, Guyana, 
Haiti, Honduras, India, Indoncsia, Kcnya, Lcsotho, Libcria, Madagascar, 
Malawi, Mali, Mauritania, Nigcr, Nigeria, Pakistan, Rwanda, Sicrra 
Leone, Somalia, Sri Lanka, Sudan, Tanzania, Togo, Zairc, and Zambia. 

(R) Middle Income countries :- 

Algeria, Argentina, Bolivia, Bolswana, Bnzil, Camcroon, Capc Verde, 
Chile, Colombia, Congo, Costa Rica, CoLc d'Ivoirc, Dominican Republic, 
Ecuador, El Salvador, Fiji, Gabon, Grcccc, Guatcmala, Hungary, Iran, 
Jamaica, Rcpublic of Korca, Malaysia, Malta, Mauritius, Mexico, Mo- 
rocco, Nicaragua, Panama, Papua New Guinca, Paraguay, Peru, Philip- 
pines, Portugal, Scncgal, Swaziland, Syrian Arab Rcpublic, Thailand, 
Trinidad and Tobago, Tunisia, Turkcy, Uruguay, Vcnczucla, Yugoslavia, 
and Zimbabwe. 
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BOOK REVIEWS 

GATT Accord and India, (ed) K.R. Gupta,  Atlantic Publishers 
and Distributors, New Delhi, 1994, Pp. vi+127, Price Rs. 195 

The conclusion of the Eighth Round, the Uruguay Round (UR), of 
multilateral trade negotiations under the acgis of the General Agreement 
on Tariffs and Trade (GATT) and the subsequent *ratification of the 
World Trade Organisation (WTO) as the successor of the GATT, has 
gcncratcd a public dcbate about the possible implications of thcse devel- 
opments on the membcr nations. Issues which have been frequently raised 
in this contcxt range from the possibility of infringement of national 
sovereignty by the UR agreements to thc impact of spccific provisions of 
particular agrccmcnts of the UR on particular sectors/groups in individual 
countries. While in some cases concerns voiced havc bccn genuine, much 
of the dcbate has been speculative and based upon lack of adequate in- 
formation about the actual provisions of the agrccments. Against this 
background, the book undcr review, an edited volume, provides an oppor- 
tunity to get some informed views about the UR agreements and their 
implications for India. 

The volume has ten articles, half of which have given general over- 
views of the UR and its implication for India (Articles in this category 
include studies by J. A. Siddiqui, S. K. Bhattacharya, B. Bhattacharyya, 
N. Datt and R. K. Gupta). There are two articles in the context of UR 
agrecmcnts on Intellectual Property Rights (IPRs) and India (by S. K. 
Joshi and K. V. Swaminathan). The present volume also contains an ar- 
ticle each on the impact of the UR on India's rice exports and the ser- 
vices sector (by V. Katti and K. V. Swaminathan, respectively). Finally, 
thcrc is a study which tries to gauge the implication of the UR for the 
economics of the Asia-Pacific region (by T. P. Bhat). 

All the articles on the general implications of the UR for India ex- 
ccpt thc one by B. Bhattachatyya, havc followed a more or less common 
paltcm. They give a historical perspective to the GATT in general and 
the UR in particular. Besidcs, they give overviews of the provisions of 
thc UR agrccments and from them they anticipate the possible implications 
for India, In addition, Siddiqui and Gupta have discussed about the pos- 
siblc future agcnda of the WTO and India's strategic response to it, 
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while S. K. Bhattacharya has quoted several studies carried on in the 
context of the UR measuring the impact of the UR on the member na- 
tions. B. Bhattacharyya, in his article, has tried to identify various inter- 
est groups in India, and to find out the impact of the UR on these 
groups. From that, he has explored their possible strategic responses to 
the likely changes. 

Both Joshi and Swaminathan, in their studics, have elaborated the 
provisions of the UR in the context of IPRs. Joshi, while welcoming the 
spirit of these agreements has identified the provisions which might go 
against India's interest. Swaminathan, on the othcr hand, discussed the 
provisions on the IPRs under the UR, the existing Indian system and the 
one envisaged by the Paris Convention of the World Intcllectual Property 
organisation. 

Katti, in her article, has focused on India's position in the intcrna- 
tional rice market in the pre as well as post-UR scenario. She has iden- 
tified the positive and negative factors faced by India in the divergent 
contexts. The study on the services sector by Swaminathan has compared 
the pattern and structure of certain segments of the organised tertiary 
sector of India with their counterparts at the global level. This article has 
fUrther explored the opportunities, challenges and the resultant course of 
action for this sector of the country in the post-UR situation. Bhat's ar- 
.title has discussed'' the" implication of the UR on the economies of the 
ASia-Pacific region. He ,has tried to identify the particular sectors where 

,individual countries of this region will get most affected. 

While the authors have generally welcomed the UR, they, also ex- 
pressed concern about the possibility of the developed countries introduc- 
ing protectionist measures within the WTO through social and environ- 
mental clauses. Most of the articles have suggested the enhancement of 
the pace and scope of the ongoing structural adjustment programme in 
India to make her competitive in the post-UR scenario. 

For aIl the best intentions, the book falls short of expectations be- 
cause i t  lacks in analitical rigor. Most of the articles are descriptive, 
detailing the actual provisions of the various agreements of thc UR. With 
perhaps the exception of the piece by B. Bhattachalyya, none of the ar- 
ticles contained any melhodological framework. Many of the aniclcs have 
picked up empirical results of other studies canicd on in ihc context of 
the UR, without appreciating the fact that these studics carricd diffcrcnt 
and often mutuaHy conflicting assumptions. Some autl~on.'have tricd to 
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present back-of-the-envelo'p estimates but they provide little confidance. 
For example, S .  K. Bhattacharya has quoted the result of a study to 
show that after 2005 A.D. global exports will increase by US $ 200-300 
billion per annum due to the UR agreements. From that, keeping the 
India's present share in the global exports unchanged, he claims that 
India's yearly gain from. the UR agreements in terns of exports will be 
US $ 1.5 to two billion (p. 21). The UR agreements, on the other hand, 
should, one would expect, change the pattern, composition and structure 
of world trade. If this expectation is correct, the aggregate trend-based 
estimates are likely to be widcly off the mark in the changed situation. 

The absence of methodology and structured analysis have in certain 
cases, resulted in  sweeping generalisations and unsubstantiated statements. 
For example, Siddiqui has argucd that, "The Indian drug and. pharmiceu- 
tical industry has grown and flourished under the protection of process 
patents instcad of the internationally accepted product patents" (p, 8,  
emphasis added). In the pre-UR period, most of the dcvcloping and many 
of the dcvclopcd countries (e-g. Australia) did not accept product patcnts 
system for drugs and pharmaceutical industries. Thcreforc, such a system 
nced not bc "internationally accepted". The same author has also asserted 
that certain provisions of the UR have allowed, "llexibility of sorting out 
certain issues on a bilateral basis" which he claims to be an "inherent 
anomaly" of the UR (p. 10). While, as a principle, multilateralism is bet- 
ter than bilateralism, specially for a developing country like India, the 
unsuccessful experience with the International Trade Organisation (ITO) 
shows that some amount of flexibility like limited bilateralism is essential 
to make a multilateral system work, In his article, Joshi has claimed that, 
"It is an accepted fact that strong IPR protection and its enforcement 
are very important for a couritry to attracr foreign investnzent and flow 
of technology in to the country" (Pp 16-17, emphasis added). He has 
further asserted that, "There is no conclusive evidence to substantiate 
that the grant of product protection to drugs will enhance prices of the 
drugs" (p. 17, emphasis added). On the one hand, both the theoretical 
and empirical literature show that positive relationship betwecn a stricter 
lPR regime and flow of f o ~ i g n  direct investment and technology transfers 
arc, at. best, very doubtful. On the other hand, positive relation between 
drug prices and a stricter patcnt regime is well demonstrated by various 
studies camcd on in the context of numerous countries. 

The main thrust of the UR has been on the establishment of an 
efficient, non-discriminatory and market-friendly environment. nese  objec- 
tivcs arc bmadly co-terminus with those of India's new economic policy. 
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However, India's journey in this direction is relatively new. That is why 
it is difficult to make dcfdte conjecture about the implication of the UR 
agreements on India on the basis of her past experience. However, the 
experience of various developing and newly ddustrialiscd countries which 
initiated markct-friendly reforms relatively early, can hclp to draw broad 
inferences about the possibilities awating India. A cross-country analysis 
is what is required if such inferences should have a mcasure of credibil- 
i ty. 

It is generally agreed that the UR has madc an important move to- 
wards the creation of a multilateral and frccr trade ordcr. Howevcr, there 
is much more work to be done to actually cnforcc a fully non-discrimina- 
tory trading environment. Furthcr, while the UR has crcatcd a conducive 
environment for the developing countries to bcnefit from larger integration 
with the world economy, the extent to which individual countries bcncfit 
from it  depends JargeIy on how they improvc upon their productivity and 
related conditions, India has much to do for setting her own housc in or- 
der to face the challenges of this new era and to improvc upon hcr ex- 
isting position in the global economy. ~m~rovcrncnts in infrastructural h- 
cilities and modernisation in both agriculture and industry so as t o  
achieve international compctitivcncss, to namc just two aspects, arc esscn- 
tial fgrithis purpose. One wishes to sce thcsc points discussed in a vol- 
ume deqling with the G A l T  accord, but thcy arc conspicuously missing 
in the book under review. . 

For those who would like to have information about GATT' accord 
and about the general perceptions about its impact/likcly impact on India, 
the book under rcview could provide useful clucs. 

Sujan Ha,jra * 

* Shri Sujan Hajra is ~Acarch Officer in L ~ E  Dcpnmrni of Enmimic Analysis md 
Policy. 
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Analytical Approaches to Stabilization and Adjustment 
Programs, by Cadman Atta Mills and Raj Nallari, ED1 Seminar 
Paper No. 44, The World Bank, Washington, D.C., 1992. Pp. 
V+135, Price : Not stated 

Thc monograph undcr rcvicw providcs a bricf, non-technical but rig- 
orous introduction to the analytical frarncwork and modcls uscd by thc 
IMF and thc World Bank in formulating stabilization and structural ad- 
justmcnl prograrnmcs for dcvcloping cconornics. Thc various critiqucs of 
Fund-Bank modcls havc also bccn covcrcd in this monograph. Thc objcc- 
tivc is to facilitate a bcttcr undcrstanding of lhc issucs involvcd not so  
much by profcssiond economists as by policy-makcrs, policy-analysts and 
policy practitioners in dcvcloping countrics. Bcttcr communication and a 
morc informcd and fruitful discourse bctwccn intcmational agcncics and 
national policy makcrs may hclp both in thc  onn nu la ti on of bcltcr rcform 
mcasurcs as wcll as in thcir cffcctivc irnplcmcntation. Thc monograph thus 
'11s an important gap in litcraturc and dcscrvcs cornmcndation. 

Thc book undcr rcvicw has six chaptcrs, including thc introductory 
chapter. Chaptcrs two and thrcc dcal with conccpls and idcntitics rclatcd 
to the national accounting framcwork of a macro-cconomy. Chaptcr 2 
providcs a macro-cconomic framework for policy analysis i n  a matrix 
form - thc consistency matrix - specifying thc sourccs and uscs of funds 
among various scclors. It lays down thc basic macro-economic idcntitics 
which form ~ h c  backbone of most of thc Fund and Bank modcls of 
structural adjustment. Tnc authors also point out sornc of Ihc problcms in 
thc Unitcd Nations' Syslcm of National Accounting. Thc dil?iculty of in- 
corporating non-markct activities in thc accounting framework and the 
importancc of taking into account thc various cxtcrnal economics and 
discconomics in thc calculation of Gross Nslional Product is strcsscd. 

Chaptcr 3 puts forth sornc of Lhc dcfinitions and conccpts in opcn- 
economy macrocconomies. Thc first part of the chapter dcals with the 
various definitions of the exchangc ratc, the conccpt of equilibrium real 
cxchangc ratc and the diffcrcnt exchange ratc arrangcmcnts practised in  
individual countrics. Thc authors Lhcn procccd to explain the elasticity 
approach, tllc absorption approach and thc monctary approach to dcvalu- 
alion. Thc conccpt of hc index of cflcctivcncss of dcvduation, trade bias 
and diffcrcnt mcasurcs of protection arc also discusscd. The chapter also 
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gives a bricf exposition of a number of syndrorncs that are rampant in 
diffcrcnl cconornics - viz. thc Dutch discasc, thc British discase, the Eu- 
ropcim discasc and thc Indim discasc. The urncludng scclion prcscnts an 
analysis of Ulc short-run adjusmcnt problcm in opcn cconomics using thc 
delinilions and cbnccpts dcvclopcd throughout thc chaptcr. 

Chapters 4, 5 and 6 of thc monograph dcal with the Fund-Bank 
models and thc critics of lhcsc rnodcls. 7hc Fund Model (also called the 
Polak Fund Modcl) is based on an inllucntial articlc cntitlcd "Monetary 
Analysis of Incomc Formation and Paymcnts Problcms" writlcn by J.J. 
Polak and published in IMF Siaff Papcrs in 1957. This is a short-tcrm 
mtxlcl which uscs a flow of funds methodology to dclcrmine a sustainable 
balilncc of payrncnis position whilc cnsuring pricc stability. Thc modcl 
distinguishcs bctwccn Sour scctors - thc privatc, public, cxtcmal and do- 
mestic banking scctors - which togcthcr constitute a nalional 
rnacrocconomy. Thc privatc sccior is assumcd to own all the factors of 
prtxluction and thc monclary or banking scctor is considcrcd only as an 
inlcrmcdiary. Thc sulTicicnt clcrncnls of rcccipts and cxpcnditurc (or mlhcr 
inllows and outflows) in each scctor arc disaggrcgatcd and distinguished 
in [he Polak-Fund Modcl to conform with Lhc dcrailcd breakdowns in thc 
convcnlional national incomc accounting sysicrn. As cxpcclcd, thc modcl 
conccnlratcs on the consislcncy conditions in thc cxtcmal and monetary 
scctors in which changc in cxtcrnal rcscrvcs appcars cxplicilly. Sincc,in 
thc Fund Modcl, thc focus is on identifying thc sourccs of balancc of 
payments discquilibria and inllalion,it is natunl for ihc modcl to conccn- 
lntc on lhcsc two scclors with duc rcgard to consislcncy conditions in all 
lhc four scclors. Thc authors argue that "thc spotlight,in Polak's 
analysis,is on thc functioning of the ccniral bank, hcncc, credit expansion 
in thc cconomy bccomcs thc focal point of inquiry". Polak's modcl shows 
that any incrcasc in dorncstic crcdit (with a strrblc dcrnrrnd for moncy 
funclion) would lcad to an cqual dcclinc in forcign cxchangc rcscrvcs. 
Using thc framcwork of the Polak modcl, thc IMF undcn;tkcs a prwcss 
of linancial programing to find thc valucs or policy instmmcnts (domcstic 
crcdit and cxchangc ratc dcvaluaiion) nccdcd to achicvc ~ h c  dcsircd lar- 

SCt [Or the rcscrvc position and change in inflalion. 

Anothcr modcl discussed by Mills and Nallari is thc World Bank 
modcl. Thc World Bank uscs a planning rntdcl to asccnain tilt rcsourcc 
nccd of a developing counlry lo cr~ablc it to auain a highcr gmwlh path. 
Whilc lllc Fund malcl is csscntially shon-tun and monetary i n  c l ~ : ~ ~ ~ c l c r  
and ~itkcs rcal incomc as givcn or cxogcnous, the Bank modcls havc a 
morc dynamic i111d long-run oricnlalion cmph;~sising growill and rc;d bc- 
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tors contributing to it. These (and othcr) diKercnccs obviously rcflcct dif- 
ferences in  the objcctivcs, functions and targct variablcs of thc two 
Bretton Woods institutions. 

The Bank modcls have evolved through time. Initially, in the 1950s, 
the Bank used the well-known Harrod-Domar equation to estimate the 
investment (or savings) rcquircmcnt of a target rate of growth. Latcr in 
the 1960s, the Bank's rnodcl incorporated a two-gap accounting frame- 
work devcloped by Chenery and his associatcs, in which an additional 
and independent foreign exchange constraint is built into the modcl. 
Based on the logic of thc "two-gap modcl", thc Bank constructed a Rc- 
vised Minimum Standard Model (RMSM) in 1973 to provide a consistent 
model for' all devcloping countries for use in thc World Bank's day-to- 
day opcrations. For some countries (for which data are available) the 
RMSM has over 425 variablcs. The mcxlcl is primarily uscd as a think- 
ing tool and can bc modified to meet country specifications. As [he au- 
thors of the book point out, RMSM is  still in many respects an incom- . 

plete model. Not all policy variablcs are considcrcd, prices are givcn, 
capacity utilization and employmcnt gcncra~ion are ncglcctcd and so also 
the government and the financial sector. 

In the 1980s, the Bank, in addition to project finance, began program 
lending on a large scale and was thus faced with thc task of suggesting 
appropriate macro-economic policy prescriptions to thc devcloping coun- 
tries. This required further cxtcnsions to thc RMSM modcl and a closcr 
integration of Fund-Bank modcls and policies. Rccent steps in this direc- 
tion are (a) the extendcd modcls RMSM-X and RMSM-XX which are 
briefly discussed i n  Chaptcr 5 and (b) the Mcrgcd Bank-Fund Model 
given in Chapter 6. 

With the functional divisions of labour bctwccn the Fund and the 
Bank increasingly disappearing since thc early cighties, the need to model 
"growth oriented adjustment" involving a merger of the Fund's monetary 
model of balance of payrncnts with the Bank's two-gap approach was 
urgently felt. The conceptual framework for such a model was designed 
by Khan and Montiel in an article published in the IMF Staff Papers 
(1989). With minor modifications of the macro-economic framework used 
in the Fund and Bank models, the Khan-Montiel model dcrives four equa- 
tions which provide solutions for four endogenous variablcs of the model: 
inflation, balance of payments, growth of real GDP and real GNP. The 
othcr variables included in the equations arc either exogcnous or prcdcter- 
mined or  are givcn parameters or policy instruments like trtxcs, govern- 
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mcnt spending, exchangc ralcs and domcstic crcdit. This is a simple but 
polcntially uscful modcl which can bc fruitfully cxtcndcd to incorporate 
olhcr cndogcnous variables and cquations. 

7hc Mills-Nallari monograph has one mcrit, namcly, that it docs not 
igon:  Ihc critics of thc Polak-Fund modcl or of thc Fund-Bank stabiliza- 
tion* programs. The authors classify thc critics undcr scvcral functional 
hcads - thc structuralist critiquc, Lhc hctcrodox criliquc, the discquilibrium 
critiquc, thc post-Kcyncsian critiquc, h e  mainstream critique and the dc- 
pcndcncy sch(m1. Although such a classilicalion, as thc aulhors thcmsclvcs 
admit, "is somcwhat arbitrary", it is intcrcsting lo notc that thcrc is vir- 
tually no "school" which docs not havc somcthing crilical to say about 
thc Fund's analytical approach and politics! Thcrc arc considcmblc ovcr- 
laps in thc arpmcnts of lhc diffcrcnt "schools", though thcir major focus 
may bc somcwhat diffcrcnt. 

In thc wake of a ncw, silcnt Kcyncsian revolution taking place in the 
1980s spcarhcadcd by such prominent cconomists as N. Grcgory Mankiw, 
Gcorgc A. Akcrlof and David Romcr, thc structuralist, hetcrodox, 
discquilibnum and post-Keynesian critic]ucs which Mills and Nallari dis- 
cuss in this monograph acquirc a ncw significance and rcspcctability. 
For, if an cconomy is charactcriscd by monopoly, mark-ups, administcrcd 
priccs, indcxcd wagcs, slaggcrcd wagc-bargains, ctc., how much reliance 
can bc placcd on modcls which implicitly or  cxplicitly assume pcrfcct 
competition, flcxiblc priccs, high and normal dcmand and supply clastici- 
tics, largc substitution cffccts, quick adjustments and short-run cquilibra- 
tion? Notc that thcse problcrns arc not peculiar to dcvcloping cconornics 
though thcy may havc a largcr sharc of markct impcrfcctions and rigidi- 
tics. I f  thc macro and institutional specifications arc propcrly madc it 
would be casicr lo undcrstand why dcmand dcllalion may lcad lo sub- 
sranlial losscs in output and cmploymcnt and result in stagflation whilc 
dcvalualion may lcad lo a highcr inflation ratc rather than an improvc- 
mcnt of the tradc balancc or disabsorption. It i s  not the accounting 
framework of thc Polak-Fund modcl that is wrong but its inadcquatc at- 
tention to thc pricing proccss and slruclural-cum-instilulional spccificadons 
of di ITcrcnt national cconornics. 

It i s  gcncrally wcll rccognised that thc 1MF stabilixalion programs 
survcycd in thc Mills-Nallari monograph arc chaclctcriscd by tbc svatic 
nature of rhc Polak-Fund modcl, thc rudirncnury 1rc;ltrncnt of thc iinan- 
cia1 scctor, an cxccssivc rclianu: on devaluation as a price rdising dcvicc. 
and exclusion of important national largcl variablcs likc incotnc distribu- 
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tion, real growth rate, uncmployrncnt, cic. Edwards (1989) dcplorcd thc 
increasing emphasis on dcvaluaiion in Fund slabilizalion programs. 
Dombusch has qucstioncd the high substitutability of mdcd for non-tradcd 
goods assumcd in most Bank-Fund stabilization programs - sincc import 
goods do  not compctc much with homc goods and very littlc of 
cxpor-tablcs arc consumcd at homc in most dcvcloping economics. For [his 
and othcr rcasons, export supply claslicitics arc usually low in dcvcloping 
economics - exports responding to price inccntivcs with a long (3 to 5 
years) lag. 

In vicw of all thcsc factors, thc stcady dclcrioration of thc currcncy 
valucs of dcvcloping countrics brought about thrddgh "condilional dcvalu- 
ations" in a situation whcrc cxpons arc dcmand- or supply- constrained 
may wcll contribute to "imrniscrizing growth" and "uncqud cxchangc" as 
argucd by thc dcpcndcncy school. Vicwcd thus, thc diffcrcncc bciwccn the 
dcpendcncy school and othcr crilics docs not appcar to bc as radical and 
fundamcntal as thc authors of [his monograph suggcst. 

Thc Fund policies havc a gcncrally anti-dcbtor stance. The burdcn of 
adjustrncnt and of conditionality is placcd on dc licit countrics whcrcas 
surplus countries have vcry littlc inlcmational responsibility in tcrms of 
correcting thcir own discqulibria. It is in this contcxt that the two critical 
cxtcnsions of thc Fund-Bank models - the modcl of rcciprocal condition- 
ality and the thrcc gap structural modcl - cxplaincd in thc monograph 
acquire spccial importance. The rcciprocal condilionality approach was 
dcvclopcd by Edman Bacha in an arliclc published in World Dcvclopmcnt 
(1987). Pointing out that asymmctry is dominant in both Fund and Bank 
stibilization programs, Bachrt shows that "thc samc modcl that is uscd to 
cstimatc crcdit ccilings on public scclor borrowing, thc rate of dcvaluation 
and so on, can also bc used to cstimatc thc forcibm rcsource rcquircmcnt 
for a givcn adjustrncnl program". In thc conlcxt of the intcgratcd Fund- 
Bank mcxicl, Bacha p in ts  out that oncc thc Bank has made its two cs- 
timalcs of the rcquircmcnts of forcign crcdil nccdcd to sustain a target 
GDP growth ratc (bascd on its cstimatcs of thc "savings gap" and the 
"tradc gap" of a country), thc highcr of thcsc two cstimatcs should be 
incorport~tcd as an addilional variablc into thc financial programming ex- 
crciscs of thc Fund. 

Thc rcquircd forcign rcsourccs of a borrowing country may thcn scrvc 
as a "pcrformancc crilcria for forcign crcdilos, Lhc violalion of which 
would cntillc thc program country to an aulomatic incrcasc in its draw- 
ings cit l~cr from thc IMF or rrom thc World Bank, if not 10 an auto- 
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matic capitalization of the intercst due on its outstanding extcmal dcbt". 
Crcditor countrics ortcn do not mcct such obligations as thosc relating to 
disburscmcnt of funds committed at the time of loan agreements. In this 
situation Bacha's recomrncndation of rcciprocal conditionality gains in 
impoflance. 

In the spirit of enforcing rcciprocity in sharing the burdcns of devcl- 
opmcrit-cum-adjustrncnt, Bacha cxtcnds the two-gap modcl of the World 
Bank by incorporating a third gap - a fiscal gap between government 
rcvcnucs and cxpcnditurc. Public consumption and public investrncnt are 
distinguished in this modcl to highlight thc role of public investrncnt in 
dcvcloping countrics. Bacha uscs his modcl to show how- a nominal de- 
valuation by raising thc pricc of i m p m d  inpuls would lead to a rise in 
the gcneral pricc lcvcl. This is also acknowledged in the Polak-Fund 
modcl but in thc contcxt of mark-up pricing in thc Bacha modcl, the 
oncc-for-all pricc rise in the Polak modcl is converted into a price-wage 
spiral if workcrs rcfusc to acccpt a rcal wagc cut. If in the context of 
rcal wagc rigidity, monctary brakcs arc applicd strongly, this may cause 
considcrable uncmploymcnt. If, as inflation goes on, money wages are 
hcld constant, rcal wagcs will fall, profits will rise and inequality in in- 
come distribution would incrcasc. Regarding the fiscal gap, this may 
worscn aftcr devaluation sincc the domcstic currency value of 
govcmmcnt's cxtcmal dcbt-scwicc paymcnls will increase. Foreigners dcfi- 
nilcly gain as rnorc"dor-icstic real rcsourccs flow out to scrvicc extcmal 
dcbt and possibly through an improvcd tcrms of tradc after devaluation. 
In Bacha's world some of thcsc gains could bc passcd on lhrough in- 
crcascd financial aid andlor accommodation so that thc burdcn of adjust- 
mcnt would be casicr to bcar and short-run stability and longcr-run 
growth do not comc in conflict in dcvcloping cconomics. 

Thc Mills-Nallari monograph pmcnts in a rclativcly fcw pagcs and in 
a remarkably simple and lucid slylc the various vicw points on Fund- 
Bank rnodcls and stabilization programs. Thc ~rcatrncnt is fairly balanced. 
Bringing togcthcr divcrsc appmachcs may pcrhaps hclp in bringing ccono- 
mists of differcnt schools togcihcr so that a conscnsus of opinion may 
emcrge among thcm on rclativcly important issucs. Thc differcnccs of  
views among professional economists often reflect the clash of intcrcsts 
that prcvails at national and intcmational Icvcls. This aggnvatcs confusion 
and conflicts. But in  an ultimate scnsc, thc major constraints on dcvciop- 
rncnt are national rathcr ihan intcrnadonal and suitable dorncstic sln~cgies 
rather than marc f o ~ i g n  cxchangc arc ncccssary in most cnscs. 
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Short-run balance of payments difficulties are relatively easy. to re- 
solve if external balance were the only objective to be achieved, and 
even if surplus countries are unwilling to accommodate temporarily and/or 
unconditionally. However, there are different social costs and bencfits - 
redistributive effects - associated with each used and these are 
by no means confined within the stabilizing country. Other goals of na- 
tional policy (growth, equity in income distribution etc.) must, therefore, 
be kept in mind in ranking different balance of payments policies. There 
is necd for a nationally and internationally acceptable social welfare fimc- 
tion hcrc without which different economic models would merely reflect 
differenccs in social philosophy, though the basic analytical tools and 
empirical realities underlying the models may not be all that different. 
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