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Liberalization and Business Investment in India

1. I ntroduction

There ae a sSzable number of dudies on the determinants of privae investment in
devdoping courtries’ These studies, however, suffer from a number of methodologicd
flaws which need to be redressed in future research. First, wheress the theory of investment
is basicdly about the invesment behaviour of the firm (business investment), the dependent
varieble commonly used is total private investment? Totd private investment is a poor
proxy for busness invesment because there are fundamentd differences in terms of the
underlying determinants between household resdentid  invesment (which is the key
component of household invesment in most developing countries) and business invesment.
Second, many of these dudies employ ad hoc invesment functions not derived from a
specific modd but formulated largely to suit the nature of reedily avaldble data For
ingtance, none of the studies have gppropriady captured the effect of the user cost of capitd
on private capitd formation - a key link between financid markets and red economic
activity in any indudtria-country macroeconomic modd. The effect of the leved of exising
cgpitd gock on investment — another key postulate of the received theory of investment -
has dso been largely ignored.

Thirdy, given that the avaldde time-series for most countries are often short, the
ovewhelming mgority of studies have been conducted using crosscountry data® Cross-
country regresson andyss is based implicitly on the redrictive assumption of
‘homogenaity’ in the obsarved rdationship across countries. It is common knowledge that
there are consderable variaions among developing countries in relating to various sructurd
features and inditutional aspects that have a direct bearing upon investment behaviour.
Moreover, given vagt differences among countries with respect to the nature and qudity of
data, cross-country comparison is fraught with danger. Not only the Statistical procedures for
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measuring invesment, but dso the magnitude of errors in daa arisng from differences in
the implementation of these procedures varies dgnificantly among countries (Srinivasan
1994). Findly, the esimaion procedures used in mod dudies have not gopropriaey
handled smultangty problems and issues of spurious corrdation, which are bound to be
sgnificant in gpplied investment andyss.

The purpose of this paper is to devdop a modd of busness invetment in
devdoping countries The modd is derived from the sandad (neodassicd) theory of
busness invetment, with appropriate adoption to reflect dructurd features specific to
invesment behaviour in developing countries. It is then esimated on Indian annud data
ove the period 1954-1996 and used in examining investment behaviour in India following
the market-oriented dructurd adjusment policy reforms implemented in 1991 The
edimation procedure used in this sudy places soecid empheds on capturing the dynamic
lag dructure of investment behaviour, while guarding agangt the problem of spurious
correlation and smultanaty bias

India is chosen as the laboratory to test the modd for two reasons. Fird, the Indian
macroeconomic database is reaively rich by developing country standards and mests the
data requirement of our exercise. India is perhgps the only developing country for which a
separate data series on corporate investment is available for a period of sufficient length for
econometric investigaion. The avallability of disaggregated data on the capitd stock and the
key variables required br the condruction of an index of the reative price of cgpitd alows
us to implement an investment function specified in line with the received theory of
investment. The second reason sems from the policy focus on investment behaviour in the
Indian economic policy debae falowing the policy reforms initisted in 1991. A lage
number of dudies have consdently reported a Sgnificant negative impact of Sructurd
adjusment programs (SAPS) on private invesment in the immediate post-reform years? In
contrast to this ‘sylised fact, there has been a marked increase in privaie corporate
invesment in India in the pod-reform period. As a policy gpplication of our empirica
modd, we examineits ussfulnessin explaining thisinvesment expangon.



The paper is dructured as follows. The invesment function is specified in Section 2.
We begin with the basc neodasscd modd of invesment which rdates invesment to
lagged capitd stock, change in output and the cost of capitd. This is then augmented by
introducing credit  availability, macroeconomic  uncertainty and the complementarity
between public and privaie invesment to derive the find edimating eguation. Section 3
describes the data base and the econometric procedure. In Section 4, we present and
interpret the estimation results Section 5 illudrates the policy application of the edtimated
modd by examining the impact of the 1991 reforms on business invesment in India
Section 6 concludes.

2. TheModd

The invesment function is formulated following the neocdlassca  gpproach to busness
fixed invetment (Jorgenson 1967 and 1971). The basc modd is dtered to reflect
sructurd features that are specific to the developing world. Assuming condant dadticity
of subditution (s) between capitd and vaiable inputs, we observe the following reation
between desired capitd stock (K'), the expected levd of output (Y) and the expected
renta cogt of capitd (C):

K*t = aYtC{S (1)
where G is,
Ci = [PK[r; - p¢ + d/P, @)

Here, a is the didribution parameter, PK is the price of capitd goods P the output price
levd, r the nomind bank lending rate, p® the expected inflation rate of capitd goods and
d the rate of capitd depreciation.® If there are costs to adjusting the capitd stock and
gedation lags in the adjusment process then firms gradudly respond to changes in the



desired capitd stock. Net invesment (I";)) can therefore be expressed as a function of
lagged changes in the desired capitd stock:
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Where b represents the ddivery lag digtribution extending for J+1 periods. Replacement
investment (1) is taken to be proportiond to the capita stock available a the beginning

of the period and adjudts ingtantaneoudy,
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Combining (1), (3 ad (4 and gopending a dochedic eror (u), we obtan the
neoclasscd modd of invesment:
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For estimation purposes, we approximate K~ linearly on the assumption that expectations
of the output and rental cost terms are based on extrapolations of pagt vaues. This gives

the following modified modd:
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where the digributed lag coefficients are an amagam of the delivery lag, expectationd
and production parameters.

It =d K'[-l

For the purpose of this dudy we augmet this basc modd by adding the
folowing explanatory vaidbles cedit avaladlity (BC), uncertainty in  the
mecroeconomic  environment [proxied by the dandard deviations of output (SDY) and
cog of capitd (SDC)], a pos- reform intercept dummy (PRD), and public invesment
(PBI). The raionde behind this augmentation is discussed beow, focusng on esch
varidblein turn.

The basc modd is basad on the assumption of pefect capitd markets which
implies that the firm’'s can borrow fredy in order to implement their invetment plans.



The vdidity of this assumption in the context of developing countries can be questioned
on the bass of the neoliberd literature on finencdd represson due to McKinnon (1973)
and Shaw (1973). These authors have forcefully argued that, in the typica developing
country, the avalability of loandble funds may influence investment behaviour behaviour
independent of the cost of capitd. This view suggedts the induson of a credit condraint
(proxied by red bank credit to the private sector (BC)) as an additiond explicator in the
investment function (Solimano 1992).

The use of BC as an explicator of investment can be further supported by drawing
upon the recent theoreticd literature on the implications of  the ‘finance condraint’ for
the firm's invesment decisons®  According to this literature, externd finance, if
avalable a dl, may be more codly than internd finance because of transactions codts,
contract enforcement (agency cost) problems and asymmetric information. The argument
ress on the diginction between “ingders’ (the firm's owners /managers) who have full
infformation about a particular firm's investment prospects, and “outsders’ who may
correctly perceve the progpects for a population of firms but cannot ditinguish the
qudity of individud firms An empiricd implicaion of the gpplication of asymmetric
information and agency cod isues to financid markets is that that the avalability of
finance (in particular, bank credit) may condran the investment decisons of certain
firms (espedidly those which are smdler in size or younger in age).” One can reasonably
argue tha problems of asymmetric informatiion and contract enforcement will be more
svere in devdoping countries given the ssgmented nature of capitd markets and a lack
of awd| developed system of property rights.

The basc modd dso assumes tha the investment decison is reversble (that is
invested capitd can be sold easly to other users) and that each decison is an once and
for dl opportunity. A ‘new view' of invetment has however, dressed that many red-
world invesment decisons violate these assumptions and that irrevershbility and the
posshility of dday ae important congderdions in the invesment decison (Pindyck
1991, Dixit and Pindyck 1994). Pant and equipment investment can be consdered ‘sunk
cods if cepitd, once inddled, is firm or industry-gpecific and cannot be put to



productive use in a different activity or if seconday markets are not efficient. The
decison to undetske an irreversble invesment in an uncertain environment can be
viewed as involving the exerciang of an option - the option to wat for new information
that might affect the desrability and timing of the invesment. The vaue of the logt
option is a component of the opportunity cost of investment. According to the “new
view”, this opportunity cost can be substantia in most circumstances and a higher degree
of uncertainty about the future can have a dgnificant negative effect on investment. Here,
uncertainty can originte from two independent sources - the macroeconomic
environment and policy factors. The second source of uncertainty can be consdered to be
of more rdevance in a reforming economy where entrepreneurs  willingness to invest in
certain sectors (say, export-oriented activities) would depend on whether they perceive
certain reforms (uch as trade liberdisation) to be credible and sugtanable (Rodrik 1991,
Ibarra 1995).

Empiricd dudies of the effect of macroeconomic conditions on invesment have
used a vaiety of messures of macroeconomic uncertainty (Ferderer 1993, Pindyck and
Solimano 1993 and Price 1995). In this study, we use the threeyear moving average
dandard deviations of the change in output (SDY) and the change in rentd cost of
capitd  (SDC) as messures of the degree of uncertainty.® Capturing the impact of policy
credibility on invesment peformance poses a more sious problem (Rodrik 1991). As
we have noted in the Introduction, the Indian government embarked in 1991 on a
dructurd  adjusment programme that was comprehensve in its coverage and far-
reeching in its nature. In such a context, there are  both conceptud and measurement
problems in deciding on the rdevant policy varidble where credibility is the issue. Rather
than focuang on a spedific policy vaidble we indude an intercept dummy variable,
PRD, which takes the vaue 1 for the pog-reform years and zero otherwise, to test
whether the dructurd adjusment policy reforms per se has influenced investment
behaviour, over and above its impact operaing through other varigbles explicitly dlowed
for in the regression specification.



Fndly, we chose public sector fixed cgpitd formation (PBI) as an explanaory
vaiable for the following reasons. Public invesment may affect private investment both
via supply and demand ddes On the supply sde the private sector relies on public
invetment for mogt of the infradructure, because this is ether a naurd or a legd
monopoly of the government. Thus public investment in infragtructure and private
invesment should be complementary (Blger and Khan 1984). On the demand sde in
theory, the rdaionship is ambiguous. If there is some dack in the economy one would
expect a change in public investment to push private invesment in the same direction.
Otherwise, some private invesment will probably have to be “crowded out”.  This
ambiguity notwithdanding, given the dominat role played by the governmet in the
provison of infragtructure and in key intermedide- and investment-goods producing
indudtries, it is gengdly assumed that “the dimulation effect of public invesment on
private investment tends to dominate any possble negative effect through competing for
investible funds’ (Bardhan 1984, p 25).

With these additiond varigbles and an intercept term, the investment function can

bewritten as.
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Before turning to the edimation of the modd, one additiond methodologica
iSSue needs to be addressed. This has to do with the wel-known “Lucas Critique’ of
reducedform modds (Lucas 1976). As we have dready noted, the coefficients of
equaion 7 ae a combingion of both expectaiond and dructurd  (technology)
paameters and ae, therefore, not invariant to changes in policy regimes. Following the
Lucas Critique, one can argue that the preferred route to the modeing of dynamic modds
is the edimation of dochedtic firg order conditions for optima choice by rationd,
forwardHooking representative agents (the “Euler Equetion” agpproach). The Lucas
Critigue seems paticularly rdevant in our case, with the sharp changes in policy that



occurred in the Indian economy in 1991, parameter ingability of a reduced form modd
(such as equdion 7) between the pree and pod-reform periods is a didinct possbility.
Should this be the case, the use of an empiricd modd edimated for the the prereform
period to make pog-reform inferences is problematic.

In this dudy our preferred drategy is to use a daa-based approach to guad
agang the posshility of parameter indability, namdy to employ a recursve edimation
technique to check for possble dructurd ingability of the empiricd modd. The choice
of this approach is based on two condderaions Firdly, the presence of  credit
condraints on the firm's invesment demand implies that & any point in time, there will
be some firms which are credit congraned and some which ae not. The Euler equation
goproach  invarigbly precludes this posshility. The prefered modding drategy from a
time-series pergpective is, therefore, to include a proxy for the credit condraint as an
additiond variable in the invesment demand function®  Secondly, Oliner, Rudebusch
and Schd (1995 and 1996) have found that traditiond reducedform investment modds
exhibit only modet amount of paranger noncondancy even in the presace of
ggnificant policy shifts and that the “empiricd Euler equdions gopear to provide no
improvement when judged by the metric of dructurd gability.” (Oliner, Rudebusch and
Schd 1996, p. 311).

3. Data and The Econometric Procedure

Equation 7 is etimated over the sample period 1955 to 1995 using annud data'® Al
vaiadles excegpt DY, SDC and C (which ae measured in proportiond form) and of
course PRD, are measured in naturd logarithms. Data sources are listed and methods of
data transformation adopted are discussed in the Appendix.

In line with the dandard practice in modern time-series econometrics, we began
the estimation process by tegting the time series properties of the data Two tests for unit
roots were used: the augmented Dicky-Fuller (ADF) tet and the Kwiatkowiski-Phillips-
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Schmidt-Shin (KPSS) test.  The latter tests the null of a unit root againg the dternative of
dationaity while the former tests the null of dationarity agangt the dterndive of a
unit root. The choice of the KPSS test to supplement the widdy used ADF test is basd
on evidence tha tests designed on the basis of the null that a series is (1) have low power
in rgecting the null. Reversng the null and dternaive hypotheses is hepful in
overcoming this problem (Kwatkowski e d. 1992). The tes reqults (presented in Teble
1) suggests that the variables do not have the same order of integration; I, K and PBI are
found to be I(1) varidbles while DC, DY, BC, SDY and SDC beong to the I(0) category.
Thus now-fashionable econometric procedures that are gppropriate for 1(1) variables are
not gpplicable in our case. However, given the presence of non-dationary varigbles, it is
necessty to guard againg the posshility of estimating spurious reationships The time-
series economdrician’s precription in this type of  gtuation is to difference the non-
ddionay vaidbles (to achieve ddionaity) and use them in tha transformed form
together with the other (daionary) variables This procedure, while ddidicaly
acceptable, has the disadvantage of ignoring long-run rddions embodied in  leved
vaidbles We therefore opted to use the generd to specific moddling procedure of
Hendry, which minimises the posshility of edimating spurious rdations while retaining
long-run information. **

Insert Table 1 about here

Under this procedure, the longrun rdationship being investigated is embedded
within a suffidently complex dynamic spedfication, incduding lagged dependent and
independent  varidbles in oder to minimise the posshility of edimaing Spurious
relaionships.  The edimation procedure darts with an over-parameterised autoregressive
digributed lag (ADL) specification of an appropriate lag order:

Yt:a"'ém AY. + émBiXt—i+m ®
i1

i=0
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where a is a vector of congants, Y; isa(n x 1) vector of endogenous varidbles, X; isa
(k x 1) vector of explanatory variables and A and B are (n x n) and (0 x K) matrices of

parameters. .

Equation 8 conditutes the ‘mantained hypothess of our specification search.
The moddling procedure is fird to edimae the unredricted equaion (usng OLS) and
then progressvey smplify it by redricting ddidicdly indggnificant coefficents to zero
and reformulating the lag petterns where appropriate in terms of levels and differences to
achieve orthogondity. To be accepteble the find eguation must sisfy vaious
diagnodtic checking procedures  In gpplying this edimation procedure, we st the initid
lag length on dl vaidbles in the generd ADL equaion & two periods. This is the
established practice in modding with annud data

The use of the ordinary least squares (OLS) method to edimate equation (7) can
yield biased coefficient esimates because autonomous shocks to the error term (such as a
shock to technology or to demand) may be corrdated with the change in output (DY), as
a profit-maximisng firm decdes on the combingion of capitd, other factors of
production and output Smultaneoudy. To guard agang the potentid Smultangty bias
the eguation was usng two-stege leest squares (2SLS). The growth raes of red
agriculturd output and red government consumption and the lagged dependent varigble

were used as ingruments for DY .

4. Reaults

The find padmonious edimated equetion, together with a st of commonly used
diagnodtic datidics, are reported in Table 22 The equation is Satigticaly dgnificant at
the one per cent levd (in terms of the dandard F test) and it peforms wel by Al
diagnodtic tests. Apat from thee tedts, a resdud corrdogram of up to Sx years was
edimated for each eguaion, with no evidence of ggnificant serid corrdaion. To
determine whether the parameters of the eguation were congant over the post-reform
period, the equation was reesimaed usng recursve 2SS, By plotting the recursve



edimates of the coefficients of the key explanatory variables in the eguation - DG, DY,
DPBI; , PBk.y and DBG.; - we found no evidence of dructurd indability in the

parameter edtimates’?> Thus, the coefficient estimates can be used with confidence for
miking inferences about the impact of policy reforms on investment behaviour.

Insert Table 2 about here
Insert Table 3 about here

The results support the hypothess that busness invesment in a given year is
negatively affected by the Sze of the initid capitd sock; the coefficient on K is
daidicdly dgnificant a the one per cet levd and suggets a long-run investment
dadicity of —1.5 with respect to K. The coefficient on diange in rentd cost of cepitd
(DC) is gatidicdly ggnificant with the podulaied (negetive) sgn. A one percentage
point rise in the rate of increase in red rentd cost of capitd is associated with a 4.4 per
cent decline in corporate investment.® The standard accderator mechanism is important
in explaining corporate invesment behaviour; the coefficient on the income variable (DY)
is podtive and datidicdly dgnificant a the five-percent level. It suggests that one per

cent increese in income is associated with a 3.1 per cent increase in business investment.

There is evidence of a dgnificant pogtive short run effect of bank credit (BC) on
private invesment. An increase in red bank credit by one per cent is associated with
016 per cet increese in annud increese in corporate investment.  However, the
coefficent on the lagged level term of BC turned out to be saidicdly indgnificant with
eraic sSgn changes in various experimentd runs (and therefore was omitted in the
reported regresson). This implies that the avalability of bank credit is not important in
determining the long-run (Steady-date) level of investment.

The results for the public invetment variable provide support for the propodtion
that, in the Indian economy, public investment has a srong complementarity relationship
with corporate invetment.  The impact (short-run) and deedy-date dadicities of
corporate investment with respect to public investment are 0.76 and 2.78 respectively.
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In the expeimental runs, the variables representing uncertainty in  the
macroeconomic  environment ( DY and DC) congdently had Satidicdly inggnificant
coefficients with some dgn reversa. These vaiables were, therefore, dropped in the
find eguation. The dsence of a datidicdly dgnificant impact of DY and DC on
investment in the Indian case may perhaps reflects the fact thet, unlike most other
developing countries, India has had a stable macroeconomic environment for mogt of the
time-period under congderation (Joshi and Little 1994).

The podtive and dgnificant coefficient atached to the pogt-reform dummy PRD)
can be interpreted to imply a favourable perception on the part of entrepreneurs on the
credibility and sudanability of the reform process which has led to an increese in
corporate investment. We defer further discusson of the podt-reform dummy to the next
Section where we discuss the effect of the SAP on investment in more detall.

5. The 1991 SAP and Its Effect on Private Corpor ate | nvestment

The reform package introduced by the Indian government in 1991 had dl the sandard
ingredients of a dabilisation cum dructurd  adjusment programme. On the dabilisation
front, the government implemented a contractionary aggregate demand policy with a cut
in the fiscd deficit as a ratio of GDP from 84 per cent in 1991 to 5.9 per cent in 1992
and a decrease in the growth of money supply from 17.2 per cent per annum in 1991 to
73 per cent per anum in 1993 (Agrawd et al. 1995). A large proportion of the
adjusment in government expenditures as a pat of the fiscd auderity meesures was
borne by public invesment which fdl as a ratio of GDP from 9.4 per cent in 1991 to 88
per cent in 1992. Along with the reduction in domedtic absorption was a devaudtion of
the Indian rupee againg the US dollar of about 18 per cent. On the dructurd adjustment
front, there were ggnificant cuts in tariffs especidly on cgpita goods, and a domedtic
deregulation programme that condged of the dimination of virtually dl entry bariers to
mogt indudries as wdl as the associated condraints on scde and technology. In the
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financid sector, controls on interest rates were relaxed, leading to an increase in the bank
lending rate from 165 per cent in 1991 to 19 per cent in 1993,

There has been an impressve increase in corporate fixed invesment following the
reforms (Figure 1). Annud average investment more than doubled during 1992-95 as
compared to 198691 (Table 3). The edimated investment function, when andysed in the
context of data reported in Table 3, yidd the following inferences about the impact of
palicy reforms on thisincrease in investmen.

Insert Figuresland 2 here
Insert Table 3 about here

The dowdown in the growth of red public sector invesment (the average annud
rate of growth in red public invesment decreased from 6 per cent in 1981-1991 to 3.8
per cent in 1992-1995) and the dedline in red bank credit (from an annud average leve
of Rupees 687 hillion during 1986-91 to 651 hillion during 1992-95)%° during the post
reform years seem to have had an adverse impact on corporate investment. However,
these negative effects were more than offset by the pogtive effect of a recovery in
economic activity (red GDP growth averaged 5 per cent in 1993-95 as compared to 0.4
per cent in 1992) and the decline in red rentd cost of cgpitd brought about by the policy
reforms.  The cogt of capitd index fel by 12 per cent between 1986-91 and 1992-95. An
ingoection of the composite data series of C (Figure 2) suggests that the dominant force
behind this dedine was a dedine in the price of invesment goods brought about by
import liberdisation.'®  Interestingly, the dedine in the invesment goods price was much
larger in magnitude than the cambined cost raising effects of currency depreciation and
the increase in bank lending rates.

Added to these pogtive effects has been the generd invesment-enhancing impact
of the new invesment dimate in the post reform ea The ddidicdly dgnificant
postive coefficent on the post-reform dummy (PRD) in the edimaed regresson is
condgent with the view tha the reforms have had a pogtive impact on investment over
and above their impact operating through the explanatory variables. It can be argued that
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the corporate sector may have conddered the reforms to be credible for two reasons,
firdly, the reforms measures were “forceful and explicit”, and secondly, the reform
process “moved over a number of aress, in rgpid successon” (Bhagwati 1993 pp. 84 and
85).

0. Conclusion

This paper has atempted to enrich the empirica literature on the determinants of investment
in developing countries by developing a fully specified invesment function rooted in the
recaved theory of busness invetment, and implementing it examine the determinants of
business investment in India over the period 1955-1995. The results suggest tha the levd of
cgpitd dock and renta cost of capitd are important determinants of busness investment
aong with changesin output and public investment.

The esimated investment function proved to be ussful in explaning the remarkeble
increase in increase in busness investment in India following the market-oriented structura
adjugment reforms initiated in 1991. It is evident that that the net impact of the reforms on
corporate investment has been sdutary. The decline in the rate of growth of red public
sector invesment brought about by the reform-reated fisca squeeze seems to have had a
dgnificant adverse impact on corporae invetment. However, this adverse impact was
outweighed by the sdutary effects of the decline in red rentd cost of capitd brought
about by the reform process, and favourable changes in investor perception in the
aftermath of the reforms.
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DATA APPENDIX

The daa saries usad in this sudy have been directly obtaned or compiled from the
following publications (1) Centrd Satidicd Organisation (CSO), National Accounts
Satistics Ddhi (various issues) and (2) Reserve Bank of India Report on Currency and
Banking, Ddhi (various issues). In the sdection and compilation of most of the data
sries we have smply followed established practice in this fidd of research. However,
the choice of daa series for the compilation of the C index and the condruction of the
red capitd stock series (K) need some explanation.

The bank lending rate used in condructing the C s=ies is the one year lending
rate of the State Bank of India (the premier commercid bank in Indig). The measure of
the generd price levd is the GDP deflator (1980 = 1.00). Capitd good prices ae
measured in terms of the implicit deflaior for private corporae fixed capitd formation
(1980 = 1.00). The expected rate of change in capital goods price is measured as the three
year moving average of the rae of change of capitd goods price (measured by the
implicit deflator for private corporae fixed capitd formation) with a one-year lag. The
adaptive expectation hypothess that undergirds this vaiadle choice is congdered
aopropriate, for a low-inflation country like India, especidly when working with annua
data Data on red capitd sock are readily avalable from Source (1) for the years since
1981. This series was extended back to 1955 gpplying the following formula,

Kt-1 = Kt + DEP - |t
where K is red capitd dock a the end of year 1981, and DEP and | denote red
depreciaion and red private corporate fixed invesment during each year.
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See Rama (1993) and Agenor and Montiel (1996), pp. 84-88 for surveysand
references.

Moddling of business investment has arich and well-established tradition in
developed countries. For acomprehensive survey, see Chirinko 1993).

Two notable exceptions are the country case-gudies in Chibber, Dallami ad
Shafik (1992) and Fdding (1997).

See the World Bank (1988), Harrigan and Modey (1988), and Greenaway and
Morrissey (1992) and the works cited therein.

Investment tax credit, depreciation alowances and corporate income tax are
ignored for lack of data.

For auseful survey of thisliterature, see Gertler (1988).

Empiricd sudiesthat have tested the “finance congraint” using firm-level pand
data include Fazzari, Hubbard and Petersen (1988); Devereux and Schianterdlli
(1990); and Hoshi, Kashyap and Scharfstein (1991).

For a vaiable x, the 3 year moving average is y(t) = ax(t4)/3, where j =1 to 3.
The doandad devidion of x & time t [sdx(®)], then, s

ak(t) = J {arx- D- Y1)
wherej=0,3.

The andogue to thisin the time-series consumption function literature is the
modeding of current consumption as afunction of past period’ s consumption and
current income (popularised by Campbe | and Mankiw, 1987). Such aformulation
isjudtified on the grounds that the Retiond Expectations - Permanent Income
Hypothesis may gpply to some individuas but not to others (who may, for
example, be liquidity congrained).

All data series are on the bass of the Indian fiscd year, April 1inthe previous
year to March 31 of the given (Sated) year.

For a detailed exposition of this methodology, see Banerjee et al. (1993) and
Hendry (1996).

Graphs are not reported due to space condraints. They are available from the
authors on request.
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This gpparently large dadticity coefficient does not seem unredigtic given the fact
that the value of DC has varied with a narrow margin (between —2.5% to 3.2%)
during the study period.

For further details on the Indian reforms, see Bhagwati (1993) and Joshi and Little
(1996).

This was due to tight monetary policy that accompanied the reform package.

The average nomind tariff rate on capita goods declining from 85 percent in
1991 to 25 percent in 1994.
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Table 1. Testsfor Unit Roots!

Data series ADF test of KPSStest of
Ho:l(1) versus H1:(0)? Ho:1(1) versus
H1:0)3
, -1.85(0) 0.110(8)
K -067 (1) 0.127 (4)
DY -7.19 (0)* 0.028(3)
DC -6.34(0)* 0.030(3)
BC -548 (0)* 0014 (2)
PBI 292 (1) 0.158(2)
DY -6.14 (0)* 0.015(2)
sDC -693(0)* 0.092(2)
Notes:
Q) Except in the cases of DY, DC, SDY and SDC, dl the tests were conducted

@
3)

(4

‘with trend to dlow for the posshility thet, for mogt economic time-series, the
usud competing dternative to the presence of a unit root is a determinidtic linear
trend. The criticd vaues a the 5% level ae ADF test = 352 and KPSS test =
0.146.

Fguresin parenthessindicate the number of lags on the difference

variable used in the auxiliary regresson to achieve resdud whiteness.

Vdue of the lag truncation parameter used in nonparametric variance correction

To account for serid corrdaion is given in parentheses. After examining the
‘lag window' for up to 10 lags, this parameter was st a a level where the test
gdtidic tends to settle down (Kwiatkowski at al., p. 174).

Reection of null hypothess
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Table #2: Determinants of Private Corporate Invesment in Indiaz Regresson
results

DI, ,=-106 +016DBC_, +308DY, - 436DC, +071DPBI, +111PBI,
(150" (235" (2.39)" (320)™ (157" (365
- 060K,  +077PRD - 040l ,
(252)™ (398)™ (342)™
R? =055 F(8,30) = 4.60™ SE =022
DW =185 LM1- c?(1) =024 LM2- ¢?(2)=017
RESET- c® =082 JBN- c?(2)=299 SPEC- c?(2)=2.25

Logrun (Seaedy-date) invesment eadicity with respect to::
Public invesment (PBI) 28r**
Capitd Stock (K) -1.5%**

Notes:

# t-ratios of regresson coefficients are given in brackets. Approximate critical vaues
for thet-ratios are as follows: 10 percent = 1.31 (*), 5 percent = 1.69 (**) and 1 percent =
247 (***). The test datisticsare : LM = Lagrange multiplier tes of resdud serid
corrdation; RESET = Ramsey test for functiona form mis-specification; JBN = Jarque-
Beratest for the normdity of resduas, SPEC = Sargan'stest for the correct specification
of insruments,
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Table 3. Summary Data on Variables Used in Econometric Analysis*

Varigbles 1955-60  1961-70  1971-80  1981-85  1986-91 199295
Dependent Varigble
| 21 187 191 540 764 1834
Explanatory Varigbles
K 612 1426 1964 077 5246 221
BC 61 122 39 563 687 651
Y 5018 8089 11445 15207 20616 25590
PBI K 635 87 1442 1913 2124
C(%) 8.6 6.4 99 13.9 15.7 138
SDY (%) 147 15 1.7 13 0.6 14
SDC(%) 27" 0.1 1.6 1.9 2.0 0.8

Notes. * Vdue series ae in hillions of Indian rupees a condant (1981) prices. Fgures
reported are annud averages for the given sub-period.
** For the period 1958 - 1960 only.
Sour ce and methods: Data sources and methods of data compilation are explained in the
Appendix .
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Figure 1: Behaviour of Private Corporate Investment (1)°, 1981-1995

Note: * meanadjusted.
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Figure 2: Behaviour of Cogt of Capital (C) and the Relative Price of Capital Goods
(PK/P), 1981-1995
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Note: All variables are mean-adjusted.



