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CHAPTER 1

THEME, FOCUS AND PROBLEM SETTI NG

1.1 | NTRCDUCTI ON

Investment is a highly volatile conponent of aggregate
demand and an investigation into its determnants holds the key
to demand managenent decisions regarding investnent, dividends
and external finance, which nay interact with one anot her. In so
far as they do, the three decisions are mutually independent.
There is, therefore a need to identify simltaneously the
determ nants  of i nvest nent , the factors that govern the

disposition of profits between dividends and savings, and the

forces that influence external financing. | nvest nent behavi our
Is an inportant part of the economc process viz., in the
di scussi on of anal ysi s of cycl es, trend devel opnent,
environnental inprovenent or restoration. In this backdrop, the

current study attenpts an econonetric investigation into the
i nvest nent behaviour of Indian sugar industry, its response to

mar kets and public policy instrunents.

Sugar Industry is one of the largest agro-based industries
in India, next only to cotton textiles' in terns of enpl oynent and
production. Wth a capital investnent of over Rs. 3000 crores |,
it provides total enploynent to about 30 |akh people and supports
many nore in ancillary industries |ike sugar rmachinery

manuf act uri ng, distilleries, confectionery etc. which are
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dependent on sugar industry. The industry contributes huge
amounts to the revenue of the central and state governnents in
the form of excise, cess and taxes, which cone to nore than
Rs. 100 crores per annum In 1992-93, there were 448 |icenced
sugar factories in India. O these, 258 units were functioning
in the co-operative sector, contributing around 60% of the
nati onal sugar output, 128 units were functioning in the private
sector, with a share of 30% There were 62 units in the public

sector, whose share was 10% of the out put.

Sugar industry in India is nostly confined to a few states,
which are mainly sugarcane producers. The states of Utar
Pradesh, Bihar, Mharashtra, Tam| Nadu, Karnataka and Andhra

Pradesh account for nore than 90% of the sugar produced in |ndia.

In 1992-93, the total production of sugar in India was
around, 12.4 mllion tonnes while the total donestic demand was
about 12.0 mllion tonnes. In 1991-92, sugar production has
reached an all tine record figure of 13.4 mllion tonnes. India
is not only the largest producer of sugar in the world, but also
the largest consuner. The total donestic consunption in 1991-92
was estimated at 11.2 mllion tonnes. The Demand for sugar is
increasing at the rate of about 5% per annum Normally, wth
hi gher production and increasing demand, the sugar industry woul d
be expected to fare well, but, surprisingly, for the third
consecutive year the industry is suffering from an abnornal

syndrone of 'produce and perish'. In 1990-91, the |osses were
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conputed at over Rs. 700 crores. Table I.1 gives production and

related figures of Indian sugar industry.

Sugar has nmade a significant contribution to the foreign
exchange earnings of the country over the years. The export
earnings of the industry steadily rose from 12 crores in 1957 to
a peak level of Rs. 472 crores in 1975-76. Thereafter, for |ess
than a decade there was decline in the earnings, and after a
|apse of 7 years, India began sugar export in the year 1991.
During the financial year ending March, 1992, about 5 |akh tonnes
of sugar was exported, earning foreign exchange to the tune of
Rs. 380 crores. Since the procurenment of sugar in the domestic
market is higher than the foreign sales realisation, the sugar
I ndustry, on whose account exports are being undertaken by Indian
Sugar and Ceneral Industry Export Inport Corporation Limted
Incurs sizeable loss on this operations. Exports are undertaken
under the provisions of the Sugar Export Pronotion Act, 1958.
The industry undertook sugar export at a |oss, Kkeeping in view
various relevant considerations including the whol esone inpact of

reduction of inventory on the overall sugar situation.

1.2 GOVERNMENT' S SUGAR PCLI CY

Since the grant of tariff protection in 1932, the Indian
sugar industry had experienced regines of total decontrol and
partial decontrol. Partial decontrol inplies that a part of the

total output is sold in the free market at prices determned by
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market forces, while the rest of the output is sold at controlled
prices through public distribution system There were two
objectives before the governnent that notivated price and
distribution controls on sugar. G@ne was to nake sugar avail able
at reasonable price to consuner and the other was to protect the
interests of the mlls and of sugarcane growers dependent on
them The governnment declares support prices for sugarcane every
year in consultation with the Agricultural Prices Comm ssion,

with a viewto provide reasonable return to the cane-growers.

Under the regine of partial decontrol, the donestic sale of
sugar is divided into two distinct categories, viz., levy and
free-sale. The ratio of levy to free-sale varied over tinme. The
levy free ratio of 45:55 has been naintained unchanged since
1988-89. The levy price of sugar is determned on the basis of
the ex-factory value of sugar as assessed by governnent for the
various sugar producing regions. The price of free-sale sugar is
also not conpletely free, since the nonthly and weekly rel eases

of sugar into the open narket are regulated by the governnent.

A conparative analysis of production and consunption trends
of sugar over the recent decade indicates that nore sugar has to
be produced to neet the growing needs of the population.
Further, the inportance of sugar as a foreign exchange earner
could not be ignored. Gven the above, backdrop, its inportance
and its potential to make a significant contribution to nationa

i ncone, enploynent absorption, regional spread across states
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etc., there is a need to develop the industry on nodern lines to
gear it up to the growng needs at hone and to earn nore foreign
exchange. This task necessitated to analyse the role of
determnants of fixed capital and inventory investnents,
dividends and external finances of sugar industry and their
likely 1interdependence or otherwise, or likely conpetitive or

conpl enentary nature.

The present study attenpts to analyse the industry, with the
help  of econonetric nethods and accordingly investigate
enpirically, testing the relevant hypotheses. The analysis is
carried out for fixed investnent, inventory investment, dividends
behavi our and external financing behaviour of corporate firns or

conpani es of sugar industry in |India.

1.3 OBJECTIVES COF THE STUDY

The mai n objectives of the present study are as foll ows:

1. To hypothesise and estinate the investnment functions
for fixed capital and inventory investnent of sugar

I ndustry.

2. To examne the nature of the relationship
conpetitive or conplenentary - that mght prevail
between fixed and inventory investnment and to

hi ghlight the industry's growth prospects.



3. To examne the interdependence or otherw se of
I nvest nent , di vi dends and ext er nal fi nanci ng

decisions at the industry |evel.

1.4 HYPOTHESES :

There are several alternative theories of fixed capital
I nvest nent behaviour viz., the accelerator theory, the profits
theory, the liquidity theory, the neo-classical theory and
theories relating to external sources of financing, and of
di vi dends behavi our and nonetary and public policy instrunents of
pl anning. Most of these theories/hypotheses are incorporated in
the neo-classical theory of optimal accunulation propounded by
Modigliani and MIller (1958). Further, sone other hypotheses
I ndi cating other determnants of investnent are also tested for a
conpr ehensi ve analysis and policy purposes. These theories, in
brief, are presented below, a detailed discussion of which is

taken up in chapter 2.

G the various theories that have been dealt with in the
literature on fixed investnent, the nost inportant ones are the
accel erator theory, the profits theory, the liquidity theory and

neo-classical | and neo-classical Il theories.

, The naive accelerator theory assunes that the optinmm

capital stock is some constant proportion of output. Thus, for
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any change in the level of output, the capital stock al so changes
in a fixed relationship. e of the drawbacks of this theory is
that it assumes an instantaneous investnment reaction for any

change in output, which is unrealistic.

The flexible accelerator theory, devel oped by Chenery (1952)
and Koyck (1954) is an inprovenment over the naive accelerator
hypot hesis. The flexible accelerator takes care of the drawbacks
of naive accelerator. It assunmes that there is a lag in the
adj ust nent process. The flexible accelerator has been used by
sever al authors to depict the adjustnent response in a
behavi oural equation of the actual capital stock to an optinal

| evel .

The profits theory of investnent behaviour postul ates that
the optimal capital stock is sone function of the Ilevel of
profits. An alternative version of the theory supposes a
functi onal rel ati onship between optinal capital stock and
expected profits. Thus, the expected profits theory and the
accel erator theory were tested in many countries for many years
wth the utnost attention from econom sts. But, both the
theories are subject to inperfections in financial and physical
markets of factors of production and of goods and services

i ncl udi ng st ocks.

The liquidity theory can be termed as anot her version of the

profits theory. Here, it is assuned that the financial capital
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market is inperfect and that it is cheaper to use internally
generated liquid funds (cash flow rather than externally

borrowed funds.

The demand for external sources of finance arises nainly on
account of constraints on the availability of internal finance.
So, the denmand for external finance is positively related wth
i nvest nent needs. In economc investigations, external finance
Is treated as a function of profits and dividends or
alternatively of retained earnings, investnment expenditures,

wor ki ng capital requirenents and outstanding debt.

The dividends theory of investnent behaviour is based on
Lintner's hypothesis (1962) which states that dividends represent
primary and active decision variable, while retained earnings are
largely a by - product of dividend action taken in terns of wel
establ i shed practices and policies. D vi dend behavi our of any
firm depends wupon the outcone of various considerations of

managenent and share hol der's preferences.

The neo-classical theory of investnent behaviour is based on
Modigliani and MIller's optinmal theory of capital accunulation
It includes the theory of the user cost of capital. It was l|ater
on developed by Joregenson (1968). Under this theory, the
appropriate cost of capital for investnent decision is a weighted
average of the expected return to equity and the return to debt.

There are two ways of neasuring return to equity. In the first
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one, which is known as neo-classical |, return to equity is
neasured excluding capital gains. In the second one, «called
neo-classical |1, return to equity includes capital gains.

Tax incentives are also known to stinulate capital
expenditures and hence form another determnant of investnent.
Tax incentives increase the after-tax rate of return on capital,
by changing the timng of the tax payment in favour of the
future. Al'so, by reducing the tax liabilities, tax incentives
increase a firms cash flow The former one is called the 'rate
of return effect' and the latter one is called the 'cash - flow
effect'. Rate of return effect is inplicit in the sense that tax
incentives nmake the user cost of capital |ess expensive to enable
nore capital goods to be purchased, while cash flow effect is
explicitly found as the tax inventives are simlar to liquid

assets.

In the theories on inventory investnent, the accelerator

theories found nore attention of the econom sts. The naive
accel erator nodel developed by Metzler (1941) expl ains the
transactions denmand for inventory stocks. In this nodel, the

sinple transactions denmand for inventory stocks is treated as a
stock adjustnent nodel in which investnent in any given period is
equal to the total difference between desired and actual stocks.
The main limtation of this nodel is that firns are assuned to
adjust their inventory requirenents conpletely within a given

quarter.
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The liquidity and profit variables also influence the
I nventory investnent behaviour. The profit variable affects the
Inventory investnent through the user cost of capital and the
liquidity variable affects the investnent Ilevel positively as

cash fl ow

1.5 REMMEW OF EMPI R CAL STUDI ES

In this section, a brief review of the enpirical studies
done on fixed investment, inventory investnent, ext er nal
financi ng behaviour and dividends behaviour are presented. A

detailed review is presented in chapter 2.

1.5.1 Review of Studies on Fixed I|nvestnent

The major determnants of fixed investnment in the studies
carried out by different authors are capital, profit, internal
and external funds, sales, size of the nmarket and desired
productive capacity etc. Many of these determnants constitute
rel evant hypot heses of causal relationships directly and / or

indirectly to be tested off and on.

The role of interest rate as a determnant of investnent was
first considered by Keynes (1936). The Keynesi an observation
that a rise in the interest rate slows down the investnent

activity was enpirically verified by Anderson (1964), Resek
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(1966), Janeson (1975) and Krishnanurthy (1964). However, the
studi es by Ebersole (1938), Mack (1967), Gort (1951), Tinbergen
(1939), Meyer and Kuh (1957), Sarkar (1970) and others showed

that the cost of funds had relatively less inpact on investnent.

The inportance of profits as a determ nant, has been
enpirically confirmed by the studies of Roos (1948), Tinbergen
(1938, 1939), Klein (1951), Meyer and Kuh (1957), Kisselgoff and
Modi gl iani (1957) and Gunfeld (1960). Anpbng the Indian studies
whi ch stressed the inportance of profit variable, Bagchi (1962),
Kri shnanurthy (1964), Sastry (1966), Sarkar (1970), Divatia and
At hawal ae (1972), Si ddharthan (1976) and Somayajulu (1977) are

prom nent.

The accel erator theory proponents include Cannon (1966) and
Koyck (1954). Koyck wused distributed lag structure to explain
investment lags in the adjustnent process. Meyer and d auber
(1964) found that |agged output better explained investnment than
sal es change vari abl e. They found that naive accel erator nodel
was insufficient in explaining the desired |evel of investnent.
The flexible accel erator nodel was used by a nunber of econonists
to explain investnent. The proponents of flexible accelerator
i ncl ude Chenery (1952), Bourneuf (1964), Anderson (1964), Resek
(1966), Kuh (1963), Evans (1967), Dhrymes and Kurz (1967), Eisner
and Nadiri (1968) and Eliott (1973). The' Indian studies in this
category include, Sastry (1966), Rama Rao and Anjaneyulu (1975),
Krishna and Krishna Mrthy (1974), Swany and Rao (1975),
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Krishnamurthy and Sastry (1975), Somayajulu (1977), Rao and Msra

(1976) and Sarnma and Venkatachal am (1977) . Most of the above
authors found that flexible accelerator and sone financial

vari abl es had significant inpact on investnent expenditures.

Sone studies incorporated tax policy variables such as
corporation tax rates and tax incentives explicitly in the
nodel s. These studies are Esner (1969), Bischoff (1969),
Boatwight (1972), Hall and Jorgenson (1967, 1971), Coen (1969),
King (1972), MIler and Mudigliani (1966), Mathew (1972), Janeson
(1975), Somayajulu (1975, 1977), Swany and Rao (1975) and D xit
(1976) .

Many of these studies gave guidelines, though distinctly
different from one another, in specifying and investigating the
role or quantitative basis of tax incentives along with the other
determnants in influencing fixed investnent. Lag structure for
all the determnants in the nodel, including tax incentives is
adopted by Somayaj ulu (1975, 1977), while nmany ot her authors used
lag structure on sales change variables but not on financial
vari ables. The present study takes care of these limtations by
specifying a lag structure for the tax incentive variable also,
namely investnent allowance reserve, along with other explanatory

vari abl es.
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1.5.2 Review of Studies on Inventory | nvestnent

The inportant determnants of inventory investnent in
different enpirical studies are stock of inventories, cost of
capital, whol esal e price I ndex of i nventori es, sal es,
availability of funds, desired stock-sales ratio and flow of net
debt etc. Business behaviour in respect of inventory investnent
remains so volatile and exploratory in nature that theories and
hypot heses explaining the economc nechanisns and fundanental
rel ati onshi ps governing the detemnants of inventory investnent

are yet to be forned.

The studies of Krishnanurthy (1964), Sen (1964), Trivedi
(1970), Krishnanmurthy and Sastry (1970) and HIlton (1976),
brought out the inportance of rate of interest in deciding the
desired level of inventories. They used rate of interest as a
proxy for the opportunity cost of carrying stocks. Sales as a
determnant of inventories was confirned by the studies of Sen
(1964), Krishnanurthy (1964), Smany and Rao (1975), Sastry
(1966), Krishnanurthy and Sastry (1970) and Hlton (1976).

Abranmovitz (1950), Mdigliani (1957), Swany and Rao (1975)
and Agarwal (1987) used capacity utilisation as another
i ndependent variable in the inventory investnent equation. These
studies brought out the inportance of capacity utilisation in

i nfluencing investnment expenditures. Inventory - turn over ratio
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was included as a determnant of inventory investnent by Metzler
(1941), Darling (1959), Lovell (1964) and Vinod Prakash (1970).

They found that this variable had positive inpact on investnent.

Anong the studies which considered financial variables as
determnants are E sner (1978), Dhrynmes and Kurz (1967), GCeorge
(1972), Swany and Rao (1975), Krishnamurthy and Sastry (1975) and
Sarma and Venkatachal am (1977). Esner found that liquidity and
cash flow variables were the inportant determnants of inventory
investment. In all the other studies nentioned above the flow of
external funds was also found to be significant in influencing

I nventory investnent.

Fi xed investnment as another determnant of desired |evel of
inventories was included in the nodel, in the studies of Sastry
(1966), Swany and Rao (1975), Krishnanurthy and Sastry (1975) and
Dhanej a (1978) .

1.5.3 Review of Studies on Denmand for External Funds Theory :

Fi xed investnment, inventory investnent, retained earnings,
sal es change variable, cost of funds, existing stock of funds etc
are found to be the chief determnants of the demand for external
sources of financing in the major studies carried out by Myer
and  Kuh (1957), Sastry (1966), Swany and Rao (1975),
Krishnamurthy and Sastry (1975), Sarnma and Venkatachal am (1977),
Dhrynmes and Kurz (1967) and ot hers.
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1.5.4 Review of Studies on D vidend Behavi our

Lintner's (1956, 1962) pioneering nodel has forned the basis
of all the studies on dividends behaviour. Profits, sales
change variable, lagged dividend, |liquidity, fixed investnent,
share prices, depreciation allowance and flow of external
fundsare the determnants of dividend behaviour in the studies
carried out by Brittain (1966), Darling (1957) , Swany and Rao
(1975), Khurana (1980), Krishnanmurthy and Sastry (1975), Dhrynes
and Kurz (1967), Dobrovolsky (1951), Kuh (1963), Purannandam and
Hanumant ha Rao (1966), Dhaneja (1978), Sastry (1966) and ot hers.

1.6 RESEARCH GAPS | DENTI FI ED :

The studies in the area of investnent behaviour whether be
of a firmor industry have by and |arge examned the accel erator
theory apart from identifying the inportance of expectational
profits theory, while other financial variables such as cash flow
(liquidity), role of market inperfections and external funds
formed part of various determnants of investnment. The research
carried out so far in the field of corporate investment in India
has been |imted, and sporadic. The contribution of these
studies to the literature has been neagre and insignificant to
the industry. Many studies did not fully explain the theoretical
and analytical framework and enpirical justification for the

speci fication of I nvest nent functi ons esti mat ed. The
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specification of lag structure for explanatory variables was
vague and not uniform Sone nmacro studies ignored the variations
In the investnent behaviour of distinct industries. The results
of econonetric investigations of investment behaviour nodels in
case of sone specifications, were providing either economcally
nmeani ngl ess or statistically i nsi gni fi cant det er m nant s,
particularly in the case of lagged explanatory vari abl es. The
problem lies in specifications and in estimation nethods too. The
speci fications wer e anbi guous, wi t hout any t heoretica
justification. As a result, in many studies the findings and
conclusions were not definitive and not uniformy wvalid for

policy guidelines and for predictive purposes.

As said earlier, studies on inventory investnent behaviour,
are also limted and inadequate. In sone studies, financial
variables are included in the wequations for raw nateria
i nvestnent and total investnment. The rationale for the exclusion

of financial variables in the finished goods inventories is not

br ought out. Financial variables are as relevant for finished
goods inventories as for raw naterials. The cross-section
studies ignore inter - tenporal variations and inter-industry

interactions. Anmong the financial variables, bank finance which
iIs only one conponent of external finance received sone
attention, while internal funds which could be an inportant
source of funds in financing inventory holdings was ignored in
sone studies. Qher sources of external finance, such as trade

credit, that could support inventories could not be included in
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sone inventory investnent equations estimated.

Studies on external financing and dividends behaviour are
extremely limted in Indian context. Mst of the studies ignored
the lagged effect of dividends on the current variable. The
treatment of these two aspects in the literature has been scarce
and cursory as conpared to the treatnent of fixed investnent and
inventory investrment. Earlier studies did not include the
rel ati onshi p between dividends and external finance on the ground
that its inpact is felt through retained profits, which needed

further research investigations.

Simlarly, the studies which included tax incentives or
other policy instrument variables as explicit explanatory
variables in the nodel of investnent behaviour, are again
limted. Thus, a few studies specified the role or quantitative
basis of tax incentives in influencing investnent expenditures or
their other significant determnants and their lag structure in

I ndi an i ndustri es.

To sumit up, nost of the studies did not assunme the correct
lag structure for the investnent process. The actual form of the
distributed lags is very sensitive to note the exact
specification, but in general a rational lag seens to perform
better than a geonetric lag. Also, the estimation nethods vary
across different investigations of investnent functions estinated
by ordinary |east squares, while sone others were estimted by

maxi mum | i kel i hood met hods or by two-stage |east squares.
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1.7 NEED FOR FURTHER RESEARCH :

Many studies in this field hitherto, are based on estination
of single equation nodels. Since in reality, I nvest ment
decisions in different industries, financial flows anong the
industries and between financial institutions are all SO
inter-related, nore studies should be conducted in the framework
of simultaneous equation nodels. Wiile demand for total
inventory investnent in an industry is anal ysed, the denand for a
comodity-wise inventory investnent in each of many industries
has not been analysed. Studies conparing the optinmm and act ual
level s of inventories with the desired incentives, and analysis
of the factors that affect this divergence between the optinum

and the actual should be undert aken.

Further, studies on Indian sugar industry are very few The
current analysis of investrment behaviour of the Indian sugar
industry is an indepth study, particularly taking into account
all the precautions of research gaps identified above. Furt her
research in this major field of specification and estimation of
I nvest ment behaviour nodels particularly for sugar industry is

needed for its policy analysis and guidelines.
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1.8 DATA AND THE VAR ABLES :

The objectives nmentioned in section 2 are pursued with the
aid of annual tine series as well as cross section data obtained
from the Reserve Bank of India. The data relating to annual
reports/ bal ance sheets of public limted conpanies have been
collected and conpiled by the conpany finance division of RBI.
The present study nakes wuse of this information. The
conpany-w se data obtained covers the period 1965-66 to 1986- 87,
the latest year upto which conparable data are avail abl e. The
data relates to variables such as assets, liabilities, incone and
expenditure of large public limted sugar conpanies which are
non-governnmental, with a paid-up capital of Rs. 5 |akhs or nore.
The nanes of the public limted conpanies were not disclosed so
as not to identify any particular conpany and instead code

nunbers were given for each conpany.

1.9 MXDEL SPEC FI CATI ONS

The follow ng specifications of the investnent nodels are
estimated for the cases r=0; r=0,1; r=0,1,2; r=0,1,2,3 and

r=0,1,2,3,4 covering all the theories discussed above.

A S(t=r)
r S(t-r-1)

RENT (t-r)
r kK(t-r-1)

4 4
FNDE (t-r)
¥ w * L9 greeren)




" RiE-1)

IN

T k(t-1)

IN(t)

" k(E-1)

IN(t)

* k(t-1)

4
_ A S(t-r)
@+ L Prsitr-1)
o ; L _A S(t-r)
gy S(t~r=1)
- TAR(t-r)
v L er k(treD)
4
- A S(t-r)
T AL PrTsEreT)
., . IAR(t-r)
rzo r k(t-r-1)
2
- A S(t-r)
i +r§Obr S(t-r-1)
I(t)
M T E )
2 A S(t-r)
= +r£0br S(t-r-1)
I(t)
T 8 R-T)
2
A S(t-r)
a +r£0br S(t-r-1)
-+ =} I(t) +

-+

-+

r

r

r

E . _PAT (t-r)
=0 ¥ kK(t-r-1)
g . _RENT (t-r)
L CrR(t-r-1)
; . __PAT(t-r)
o T KfE=r=1)
2
PAT (t-r)
Eocr K(t-r-1)
2
o _RENT(t-r)
Eo r k(t-r-1)
INS (t-1)
£ %= *

PAT (t-r)

2
¢ ¥ e
) k(t=-r-1)

f

INS(t 1)

-y T

INS (t)

20

FNDE (t-r)

¥ r k(t-r-1)

&

d
0

N~

FNDE (t~-r)

& r k(t-r-1)

r

d
0

Il 1 &

FNDE (t-r)

* r “kK(t-r-1)

r

d
0

I~

FNDE(t-r)
r KkK{t-r=1)

+
I~

d
r

FNDE(t-r)
r K(t=r-1)

+ h ACF

FNDE (t-r)

¥ r k(t-r-1)

r

d
0

I~

S(t) + h ACF



21

IN 2 2 2
(t) a+7Tb A S(t-r) T o RENT (t-r) + 5 d FNDE (t-r)
k(t-1) ecy F SLE~T-L) yay ¥ K{E-r-1} pop T K(E-T-1)
I(t)
e kD
FNDE
(t) _ RENT (t) Tiit) IN(t)
L - gEAT Y YgmEny Y 2 ReeeD
NDE (t-1)
T xe-n)
FNDE ;
(t) _ PAT (t) I(t) IN(t)
0. gre=ry =2t P xe= Y C xweenp Y 9 ReeeD)
NDE (t-1)
B RS
13 DIV(t) - a4+ p PAT(E-1) . FNDE(t-1) | 4 I(t)+IN(t)
" k(t-1) k(t-1) kK(t-1) kK(t-1)
& PAT (t)=-PAT(t-1) ¢ DIV(t-1)
k(t-1) kK(t-1)
Wier e I = Goss fixed investnent
K = Goss fixed assets
AS Sal es Change
N | nventory investment
RENT = QG oss retai ned earnings
FNDE = Flow of net debt(external finance)
PAT = Profits net of taxes
IAR = Investnent allowance Reserve
INS = Stock of inventories

ACF = Average cost of funds



22

NDE = Net debt

DV Di vi dends

~—+
1

time subscript

To study the sinultaneous interdependence of investnent,
di vidends and external financing decisions, the estimation of a
si mul taneous equation nodel s appropriate. The sinul taneous
equation nodel given below has four behavioural equations, one
each for fixed investnment, inventory investnent, dividends and
ext er nal fi nance. Also different vari ations of t hese
specifications, as listed above are included in this system for

t he purposes of estimating the better fit.

The sinultaneous equations of the system are
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(t) _ PAT (t) FNDE (t) IN(t)+I(t)
bxeen) 2t ke Y ke Y9 k=D
DIV (t-1)
i X (t-1)

The system of equations is estinmated for alternative
speci fications, substituting profits after taxes (PAT) for
retained earnings (RENT). Anot her system that was estimated
includes the tax policy variable, nanely investnment allowance

reserve (1AR).

1.10 ESTI MATI ON PROCEDURES

Al the variables, except the sales change variable are
deflated by capital stock variable. Sal es Change variable is
defl ated by past level of sales variable. This deflation is done
to correct for heteroscedasticity, which is a common feature in

cross-section anal ysis.

All the variables are in current prices. The analysis is
carried out for three -cases, namnel y, cross-section data
time-series data and pooled data. It involves both flow and

stock variables, both current and | agged. There is also need for
price deflation, i.e. converting the variables from current
prices to constant prices. The estimation of mul tiple

regressi ons posed many problens, because (i) available data are
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for 21 years; (ii) when price deflation was done, the variabl es
becane too small to be included in the regression analysis. Any
defl ati on procedure causes nore problens of inaccurate data at
constant prices and a larger departure fromreality; and it also
results in unknown inaccuracies in the regression results. Most
of the analysis and estimation of nodels are based on cross
section data and on ratio variables. The use of ratio variables
nullifies the inpact of relative price variations in the

estimati on of investnent behavi our nodel s.

The analysis is done for both linear and |og-linear forns
for tine-series and cross-section data. In the case of pooled

data, only linear nodels were estinated.
The estimation nethod adopted is the ordinary |east squares

(AS for single equations. In the case of simultaneous equation

systemthe nmethod of two stage |east squares (2SLS) is used.

1.11 LIMTATIONS O THE STUWDY

In the case of tine series data, the variables could not be

converted into constant prices. This may give rise to the
problens of multi - col linearity and serial <correlation in
estimation of the nodels. Repl acenent investnment could not be

included in the nodel explicitly, for lack of available data.
However, this is included in fixed investnent vari abl e. Anot her

inportant limtation is that, technological change is taken as
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constant for the sanple period. Estimation of nodels mght be
tried wwth other methods too, |ike maxi mum Iikelihood, whi ch
ever applies as an appropriate nmethod. |If results are sensitive

to nethods of estinmation then it needs an analysis for the nost
appropriate choice. In respect of specifications also, there are
a nunber of ways as there is no apriori know edge to attain the
best ones without trials of enpirical econonetric investigations.
Hence the dissertion work of this kind is a limted effort wth

some sound principles.
1.12 ORGAN SATION CF THE STUWDY

The study is organised into 6 chapters.

In the first chapter, introduction of the problem and
related issues are dealt wth.

The second chapter deals with theoretical issues and a
detailed review of past studies.

In the third chapter fixed investnent aspect of investmnent
behavi our is exam ned.

I nventory investnent behaviour is discussed in the fourth
chapter.

In the fifth chapter, the determnants of external finance
and di vi dend behavi our are exam ned.

The sixth chapter deals with the sinultaneous determnation
of the three deci sions.

1Al the fi?ures quoted in this chapter, pertaining to sugar

industry are from various issues of Indian Sugar, published by
| ndian Sugar MI1ls Association, New Del hi



CHAPTER 2

THEGRETI CAL [SSUES AND EVIDENCES : A REVIEW

This chapter presents the theoretical issues on investnent
behavi our and a review of studies on investnent behaviour both in

India and abroad.

2.1 THEORETI CAL | SSUES :

In this section, the theoretical developnents in the field

of investnent behaviour are traced and presented.

2.1.1 The Keynesi an Approach

The tinme honoured approach to the demand for investnent
foll owi ng Keynes and Fisher, runs in terns of their conceptual
frame - the Marginal Efficiency of Capital (MEC), Marginal
Efficiency of Investnent (Mel) and the Iike. MEC is defined as
the rate of discount that equates the cost of capital asset to
the present value of its expected returns during its life. VEI
is the rate of return expected from a given investnent on a
capital asset after covering all its costs, except the rate of
i nterest. Keynes enphasized the role of interest rate in
determ ning investnment demand by incorporating the expectations

concept in it. Keynes argued that an increase in the rate of
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interest makes investnment l|less attractive by narrowing the gap

bet ween MEC and the rate of interest.

2.1.2 The Post-Keynesi an Approach

In the post-Keynesian theories of investnent behaviour, the

enphasis was given to demand factors as represented by output or

sal es. The rate of interest, which was earlier given inportance
was alnost ignored in the post-Keynesian era. These theories
al so i ncor porate expect ati ons with varyi ng degr ees of

sophi sti cati on.

2.1.2.1 The Nai ve Accel erator

Al t hough the naive accelerator was proposed before Keynes
(1936) it received attention only after Keynes. Later on it was
devel oped by dark (1917). The naive accelerator hypothesis
rests on the technical relationship between output and capital
st ock. The naive accelerator assunes that the optinmum capita
stock is some proportion of output. It specifies the stock of

capital necessary to produce a given level of output i.e.

(2.1)

where K*y is the optimal capital stock and Y,, is the current

output and ¥ is a positive constant indicating the technical
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relationship between K. and VY. . If there is any change in
output, the desired capital stock must also change in fixed

relationship to satisfy the equation (2.1) and it results in
K, - K = Y ¥y = Ty 4 . (2.2)

If it is assumed in (2.2) that capital is instantaneously and

optimally adjusted in each period, so that X. = K. for all t then
It = K, - K,
k& t-1
= Ko m K
=7 b Yy
ok N W (2.3)

and It is net investnent.

The nai ve accel erator assunes that there is an instantaneous
i nvestment reaction for increases or decreases in output. An
underlying assunption is that, firns are always in equilibrium
and that the supply of capital goods is infinitely elastic such

that adjustnent is instantaneous wthout |ags.

The naive accel erator principle does not operate when excess

capacity exists, inplying instantaneous adjustnents of constant

capital -output ratio to be unrealistic.
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2.1.2.2 The Fl exible Accel erator

The flexible accelerator is a generalization of the naive
accel erator. The flexible accelerator nodels were propounded by
Chenery (1952) and Koyck (1954). In this nodel, the focus is on

the tinme structure of investnent process.

The flexible accelerator overcones one of the major short
com ngs of the naive accelerator nanely, that capital stock is
i nstant aneously and optimally adjusted. The flexible accel erator
considers sone optiml relationship between capital stock and
output with time lags in the adjustnent process. The adj ust nment

mechani sm bet ween K. and K. is given by,
- Kt_l] , 0= =1 ...(2.4)

The actual capital stock may alternatively be represented by
a weighted average of all past levels of desired capital plus

replacement | nvestnent as

- , T gt

Ke = [1-2 ] LA K.__+ 8K _, (2.5)
r=0

In the flexible accelerator nodel of Chenery (1952) and

Koyck (1954) , the time structure of the investnent process is

characterized by a geonetric lag distribution. Actual capital is

a distributed lag function of desired capital with geonetrically
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declining weights. This can be interpreted as saying that
capital stock depends on expected future output, where the latter
is predicted frompast levels of output. Equation (2.4) is also

known as stock adjustnent nodel, suggested by Chenery.

The accelerator nodel presents one of the sinplified
variants of the investnent process. According to this nodel, a
firmrai ses expectations about its future output on the basis of
the past output of the firm itself, the industry to which it
bel ongs, or both. In this context, a capital adjustnment process
is applied because, the firm faces uncertain future demand and
there are additional costs that the firmwould incur if it tries
to make a very rapid adjustrment. This necessitates an additi onal
hypothesis that replacenent investnent s proportional to

existing capital stock or to the previous years stock.

2.1.2.3 The Profits Theory and Expectational Profits Hypothesis

Profits theory, as a theory of investnent behaviour was
first proposed by Tinbergen (1938, 1939) and later on devel oped
by Kein (1950, 1951). The profits theory of Tinbergen
postul ates that the optinmum capital stock is a function of the
| evel of profits. Klein obtained an investnent function which
depended on the level of profits. He assunmed that entrepreneurs
get profits by increasing the size of their establishnent. But

this version is not consistent with profit maximzation, since
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the larger the profits, the nore the firm expands and accepts

| oner profits.

Anot her version of the theory is that the optinml capital
stock is some function of the expected profits. But, expected

profits in turn are a function of actual profits in the past.

Thus,
R i = 2.6
Kt = (nt_i)r 1L = 1!2131 ( ' )
and m, = g(Y.) where n, are actual profits.
Thus
R, - K,_, = (1-A) { £ (m_) - Ky, } (2.7)
2.1.2.4 The Liquidity Theory ;
Anot her version of the profits theory of i nvest ment

behaviour is the liquidity theory, wherein liquidity is cash flow
or retained earnings net of not nerely tax provision but also the
di vidends distributed or to be so distributed to share hol ders.

Reserves of retained earnings are the internal source of capita

financing and such liquidity of the firm reflects stock market
value of the firm to push up the share prices and to increase
share capital. It assunes that the financial capital market is
imperfect and that it is cheaper to use internally generated

funds rather than externally borrowed funds. Thus the higher the



32

profits are, the higher will be the liquidity, consequently the
lower is the cost of capital and hence the larger is the optinm
capi tal stock. In this theory, desired capital and liquidity are

positively associated in a functional relation between the two.

2.1.2.5 External Finance Theory

Loanabl e funds from external sources of financing such as
| ong-term debt, new issues of share capital, sale of debentures
and bonds etc., also serve as determ nants of investnent. The
demand for external source of finance arises nmainly on account of
constraints on the availability of internal finance. Hence, the
demand for external finance is positively related with investnent
needs. The cost of raising funds is also a determ nant of the
demand for external finance. In econonetric investigations,
ext er nal finance has been made a function of profits and
di vi dends or alternatively r et ai ned ear ni ngs, I nvest ment

expendi tures, working capital requirenents and outstandi ng debt.

2.1.2.6 The Dividends Theory

The theory that dividends also determne the Ilevel of
i nvestnment expenditures has been based on Lintner's (1956)
hypot hesis, which states that dividends represent primary and
active decision variable, while retained earnings are largely a

by product of dividend action taken in terns of well established
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practices and policies. Dividend behaviour of any firm depends
upon the outcome of various considerations of management and

share holder's preferences. The Lintner's modd is given by,

*
Dp = D¢, =C (D =D, ) +a, (2.8)
*
Where D. represents desired dividends, D. is the current

di vidends and C is a reaction coefficient bound between 0 and 1.

In enpi ri cal i nvestigations of di vi dend behavi our,
i nvestment, external finance and liquidity have been incorporated

in the Lintner's nodel.

2.1.3 The Neo-cl assical Approach

Dal e Jorgenson (1968, 1969) had devel oped and applied
several closely related nodels of investnent behaviour based on
his version of the neo-classical theory of optiml capital
accunul ati on. His theory of investnent behaviour also includes
the theory of wuser cost of capital. Anot her version of this
theory was devel oped by Mddigliani and MIler (1958). The theory
of optimal capital accunulation is based on the idea that optinal
factor proportions are determned by the relative prices of
factors of production. In the Moddigliani and MIler version of
the theory, wunder certain conditions albeit highly restrictive

i nvest ment decisions are independent of the capital structure.
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The appropriate cost of capital for investnent decisions is a
wei ghed average of the expected return to equity and return to
debt . Return to equity can be neasured in two alternative ways.
In the first one, capital gains on assets held by the firmmy be
regarded as transitory, so that return to equity and the price of
capital services should be neasured excluding capital gains. In
the second way, capital gains on assets nay be regarded as part
of the return to investnment, so that return to equity and the
price of capi t al services should include capital gai ns.
Jorgenson naned the theory incorporating capital gains as
neo-classical - | and the theory excluding capital gains as

neo-classical - 11.

The neo-classical - | relationship is given by,

* =],
Ky = « P Q C.7, (2.9)

VWere G is the user cost of capital given by,

._l -
Cy = gt (1-U,) { (L -U W, )8 +r - ( Aqtqtl ) } (2.10)

Were a is the elasticity of output with respect to capital
input, it is the investnent goods price index, p; is the whole
sale price index, Q is the value of output in constant prices, 5
is the rate of replacenent, r; is the cost of capital, u is the

rate of taxation of corporate incone and W is the proportion of
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depreciation at replacenment cost deductible from incone for tax

pur poses.

In this version of the neo-classical theory, capital gains
are assuned to be taken into account in investnent decisions and

desired capital is proportional to the value of output divided by

the price of capital services including capital gai ns.
The neo-classical - Il relationship is given by,
* -1
K, = «P.Q C~,
wher e
-1
C, = g (1- U.) { (1 = U W, ) 8 +r, } (2.11)

The price of capital services and cost of capital are measured

with capital gains set to zero.

The neo-classical formulation of the investnment function is
an inprovenent over the accelerator nobdel, in that it assumes
that the desired capital stock depends not only on planned
output, but also on the ratio of output price to the inplicit
rental price of services of capital goods. This formul ation
gains inportance as it includes the cost of capital, which
depends on price of investment goods, influenced by features of
the tax system It enables one to study the effect of changes in

corporate tax rates, devel opnent rebate and other tax exenptions.
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2.1.4 Theory Incorporating Tax Policy Effects

Tax incentives are known to stinmulate capital expenditures
by making the entrepreneurs to invest nore in capital goods.
This is done in two ways; first, by reducing the anpbunt of taxes
that nmust be paid on incone from assets, or by changing the
timng of the tax paynents in favour of the future, tax
incentives increase the after-tax rate of return on capital.
Second, by reducing tax liabilities, tax incentives increase a
firms cash flow, which is one neasure of internal funds

avail able for investnent expenditures. The rate of return effect

is incorporated in ‘'user cost of capital' wvariable, in an
inplicit rental price of capital, which enters the investnent
function as a determnant of the demand for capital. The
"internal funds effect' is captured by the inclusion of cash flow

as a determnant of the speed at which firns elimnate any gap

between their desired and actual stock of capital.
In the literature, tw specifications of the investnent
function are wused in investigating the inportance of tax

I ncentives. The first specification is a capital st ock

adj ustmrent nodel with a constant adjustnent speed given by
* :
I, =B (Kg =K., ) +8 K. _,, (2.12)

where g is the adjustnent rate.
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In the second specification, cash flow is included as a

determ nant of the adjustnent speed, and is given by

* -1 * *
I, = [ B, + 32 Fy_q( Ke- (1-8) Kiagd 1 T By =~ (1-8) Ke 1 1o
'2.13)
where F,.; is the cash flow during the period t-1. The
expression K*- (1- 6) K. is the amount of gross investnent

needed during period t to attain stock K.

Simlar specifications are needed to trace the inplicit and
explicit effects of tax rate changes or of subsidiaries or
expenditure of goods. Ohe may also note the specification
alternatives for tracing the inplicit and explicit effects of
nonetary instrunents such as bank rate or loan rate of schedul ed

banks or of selective credit controls.

2.1.5 Inventory I|nvestnent Models

The naive accelerator nodel of Metzler (1941) for inventory

investnent is given by

.. (2.14)

where H, is the inventory stock in the period t -1, St is the

level of sales, 1IN is inventory investnent.
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Here, given the ratio of inventory to sales, inventory
i nvestnent may be adjusted to the expected sales. Thi s
formul ati on depends on the adjustnment relation adopted to explain
adj ustment of actual inventory sales ratio to the desired |evel.

The adj ustment mechanism is given by,

*
AH  =a (HL -H ), 0 =a=1, (2. 15)

where, H,_ 1s the desired level of inventory stock and can be

t *
expressed as H. = CS. . Thus bl = ac and b2 = a in the inventory
i nvest nent equati on. If these changes are incorporated into the
nai ve accelerator model, it beconmes the flexible accelerator
nodel of inventory investnent. A better explanation of the

i nventory investnent Dbehaviour incorporating the uncertainty is
to define desired inventory stock as a function of the Ilevel of

sales and prices. The nodified accelerator may be given by,

Iy, = byt BySet DRt Dolly .y - (2. 16)
where p is the current price level. The liquidity and profit
vari ables also influence the inventory investnent behaviour. The

profit variable affects the inventory investnment through cost of
capital and the liquidity variable affects the investnent |eve

positively.
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Hilton (1976) distinguished between intended and unintended
I nventory investnent and obtained the estimating equations for

i nt ended i nvestnent as

*

t + €

INSS - INS = & (INS (2.17)

& t-1 - By

1) t’

where 5 is the speed of adjustnment of existing stock to the
desired stock. Ei sner (1978) has further dealt wth the concept
of intended and unintended inventory investnent and derives his
inventory equations as the aggregate to these two conponents.

Hi s nodel is given by,

_ e _ _a®
A H = a + B (K. Sg He 1) + 7 (8¢-80) + ¢, (2.18)
where A H., = H, - H. and K is the ratio of desired inventory
stock to sales, Sf represents sales anticipated for period t+1.

2.2 REVI EW OF PAST STUD ES :

Econonmetric analysis of the investnent behaviour at the
levels of firm industry and the econony as a whole, received
wi de attention, both in India and abroad. The studies in this
field have focussed on the follow ng aspects:

(i) The validity of the acceleration principle in explaining

the investnent behavi our
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(i) Identifying the inportance of various determ nants of
i nvest mrent and
(iii) Analysing the factors affecting the level of capacity

utilisation.

The studies have also tested sone hypotheses relating to the
above aspects viz., the acceleration principle, the profit theory
and the liquidity theory (cash flow hypotheses) and the role of
other financial variables, particularly dealing wth ext er nal
sources of financing for long term growh of firms. Sone have
tested the role of tax-policy variables inplicitly affecting the
user cost of capital and explicitly influencing the net

i nvest ment .

2.2.1 Review of Studies on Fixed |nvestnent Behavi our

The survey of literature relating to fixed investnent
behavi our is attenpted below in tw sections, Section |
containing studies for other countries and Section Il containing

studies for India.

2.2.1.1 Some Significant Trends in the Literature of Investnent

Behavi our in USA, UK and O her Devel oped Countries

Econometric studies in the field of investnent behavi our at

the |evel of firm or industry involve several alternative
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t heori es. For instance (i) profit theories (Tingbergen, 1938;
Kal ecki, 1937; and Klein, 1951) and (ii) capacity utilisation-

accel erator theories (dark, 1917; Chenery, 1952; Koyck, 1954).

The profit theories propounded by Tingbergen (1938) and
|ater on devel oped by Kalecki (1937) and Klein (1951) contend
that the level of investnment is determined by the present profit
accruing to the firm or industry. The accelerator theory
propounded by Cark argues that the rate of change of capital
stock is proportional to the positive change of output. Thi s
theory was nodified by Chenery and Koyck in two related ways.
One of the nodifications is towards making investnent a function
of the level of output rather than rate of change of output.
Another is, by introducing the concept of desired capital stock
and adjustnment of the actual to the desired level with the given

speed of adjustnent.

The literature relating to the theory of i nvest ment
behavi our was enriched by Gunfeld (1960), Kuh (1963), Eisner and
others (1962, 1963, 1965, 1967), Jorgenson and others (1965,
1968, 1969, 1971), Hall and Jorgenson (1971) and Bi schoff (1971)
by maki ng detail ed conparison of, the different variants of profit
and accel erator theories such as cash flow and other internal and
external sources of financing concepts in explaining the observed
i nvest ment behavi our. Dobr ovol sky (1951) and Lintner (1956)

exam ned the effect of financial variables like dividend policy,
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internal financing etc., on investment. Hal | and Jor genson
(1971) studied the fiscal and nonetary policy variables
influencing investnment inplicitly, through user cost of capital

and through effective rates of return over capital.

Detail ed surveys of the works on investnent behaviour were
carried out by Meyer and Kuh (1957), Eisner and Strotz (1963),
Evans (1967), Lund (1971) and Jorgenson (1965, 1971).

The studies on investnent behaviour can be grouped under the
profit theory and the accelerator theory, for purposes of a
revi ew. Anot her classification is by the type of data used in
the analysis viz., tinme series and cross-section data. The
studies may also be classified on the basis of whether the unit
of analysis is a single firmor industry as a whole. However, the
present review adopts a two-fold categorization, nanel y

i nvestnment by individual firms and investnent by an industry.

2.2.1.2 Investnent by Individual Firnms

Time series studies of investnent by individual firnms were
carried out by Eisner (1962, 1963, 1965, 1968), Gunfeld (1960),
Jorgenson and Siebert (1968) and Kuh (1963). Cross section
studies were done by Dhrymes and Kurz (1967), Di anond (1962),
Ei sner (1960, 1962, 1963, 1964 and 1967), Kuh (1963), Meyer and
G auber (1964) and Miel ler (1967).
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2.2.1.2.1 Gunfeld' s Study (1960)

Grunfeld rejects the theory that profits are a determ nant
of desired level of capital. In Gunfeld s analysis, desired
capital is proportional to the value of firnls outstanding
securities. The determ nants of the desired capital are value of
the firms, deflated by the inplicit price deflator for gross
national product and the corporate bond rate. The tine structure
of investnent process is simlar to that of Kuh. He assunes that
replacement investnent is proportional to capital stock or that
the nortality distribution for investnent goods is geonetric.
The data are on gross additions to plant and equipnent plus
mai nt enance and repairs, deflated by an inplicit price for
producer's durabl e equipnment, 1935 through 1954. He rejects the
hypothesis that profits are a good neasure of the expected

profits that include investnent expenditures.

2.2.1.2.2 Kuh's Study (1963)

Kuh's tinme series study of investnment by individual firns
deals with two nodel s of investnent behaviour. The first one is
the flexible accelerator nodel of Chenery and Koyck, slightly
nodified in its version with desired capital proportional to
sal es. The second nodel is simlar to the flexible accelerator
with desired capital proportional to profits. Anot her nodel

i ncorporating desired capital as a function of both sales and
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profits was conpared with the other two. Kuh concl udes that the
accelerator nodel with desired capital proportional to sales was
superior to the profit nodel. The inportant variables included
in Kuh's profit nodel are net incone after tax and gross
operating profits. In the sales nodel, weights associated with
desired capital decline geonetrically. The results suggest that,
sales rather than internal funds determne the l|evel of desired

capi tal

In the nodel for gross investnent, replacenent investnment is
proportional to capital stock. The capital stock is neasured as
accurrul ated gross investnment less retirenment, each deflated by an
appropriate investnment index. Kuh did not take into effect the
decline in efficiency of existing capital goods in neasuring
capital stock. Adjustments to this factor could not be done for
want of prior know edge and related deflators, which is a serious

gap with the use of tine series data in these studies.

2.2.1.2.3 Eisner's Study (1967)

Ei sner's permanent incone nodel of investnment enploys the
ratio of investnment to gross fixed assets as a dependent variable
and the rate of growth of sales, the ratio of profits to gross
fixed assets, and the ratio of depreciation to gross fixed assets
for a single year as independent vari ables. Time series data

covering the years 1955 to 1962 are enpl oyed. Resul ts show



45

that profits and the rate of growth of sales are both significant
determnants of the desired level of capital. E sner constructed
an alternative nodel for the period 1960-1962, which includes two
addi ti onal independent variables representing the nmarket val ue of
the firns and the rate of return over capital. In this nodel
only profits and the rate of return are the significant
determnants. Further, the results of the two alternative nodel s

contradi ct each other.

Ei sner enploys finite distributed lag function in the tine
structure of investnent process. The distributed lag function
consists of weighted average of past rates of growh of sales,
profits, rates of return, and narket values of the firm
Repl acenent investnent is treated as proportional to gross
capital stock and book values of gross capital stock were not
corrected for variations in the acquisition cost of investnent
goods. Ei sner inconsistently used the gross capital stock wth

the geonetric nortality distribution for investment goods.

2.2.1.2.4 Jorgenson and Siebert's Study (1968)

Jorgenson and Siebert construct two nodel s based on the
opti mal accunul ation theory of capital. In this theory, the cost
of capital is shown to be independent of the financial structure
of the firm or of divided policy. The first nodel studied by

Jorgenson and Siebert known as neo-classical |, includes capital
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gains, while the second nodel referred to as neo-classical II

excl udes capital gains.

In both the nodels desired capital is proportional to the
ratio of the value of output to the price of capital services.
It treats net investnent as a distributed lag function of changes
in desired capital. Jorgenson and Siebert have conpared the
nodel s based on optinmal capital accumulation with correspondi ng
nodel s based on the acceleration principle and ranked them as
(i) Neo-classical I, (ii) Neo-classical 11, (iii) Expected Profit
nodel, (iv) Accelerator, (v) Liguidity nodel wth respect to
statistical goodness of fit and their performance for predictive

pur pose.

2.2.1.3 Investnent by Industry G oups

Under this section, the review of earlier studies of
i nvest ment behavi our of one or nore industry groups is attenpted.
The studies on investnent behaviour by industry groups were made
by Anderson (1964), Eisner (1962, 1965), Evans (1967), Jorgenson
and St ephenson (1967, 1969), Hall and Jorgenson (1971), Meyer and
d auber (1964) and Resek (1966). Studi es using annual data were
carried out by Bourneuf (1964) and H ckman (1965).
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2.2.1.3.1 Anderson's Study (1964)

Anderson's nmodel includes three relatively standard el enents
of desired level of capital nanely, pressure on capacity, profits
and interest rates, and two novel ones nanely, stocks of
governnment securities held at the beginning of the period, and
long term debt capacity as the independent vari ables. Ander son
omts replacenent investnment from the nodel. The tinme structure
of the investnent process includes four quarterly noving averages
of each of the determ nants used as independent vari abl es. Ti me
trend is included to represent lag in expectations, and decision

lag is taken to be fixed.

Qae, B ™8y T B3y +By (B=5

e} max)t—j K B3 RED

=3

’

* By Gy Y Bs Ty to3 * Bg Kpp t-3 T By L3

+ BB Ql + 39 Q2 + BlO Q3 + Ct 3 o v w02 « 18)
wher e
qd.. = price of investnent goods
A = quantity of investnment expenditure
Ay A = investnent in current prices
S - S = pressure on capacity
max r ¥ X
S = wsales
S = previous maxi mum val ue of S
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RED = G oss retained profits
i = Treasury bill yield
G = Stock of Governnment securities
T, = Accrued tax liability at the end of the period
Kpe = Long term debt capacity
Ql'sz & Qy = Seasoned dummy vari abl es and
t = time trend

A bar over the variable (ex.RED) indicates a noving average

for four quarters beginning with the quarter indicated. The
determinants of I nvest ment expendi tures are tested for
significance by neans of Scheffe's S nethod . The results
sUggest that, capacity utilization, S - Spx and the interest
max
rate i’ are significant determinants of investnent. The
expl anatory vari abl es, viz., debt capacity, gover nnment
securities, and tax liability are barely significant. None of
the results is out of line wth the null hypothesis that the

correspondi ng coefficients are equal to zero.

2.2.1.3.2 Meyer and Gal uber's Study (1964)

Meyer and d auber's nodel includes capacity wutilization,
profits, interest rates, and the percentage change in the price
of commopn stocks as the mamin determ nants of the stock of desired
capital . Repl acenment investnment is omtted in the nodel . The

time structure of the nodel includes a geonetric lag function.
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The nodel of Meyer and d auber is given by,

= _ M
A, = By * B (T =V)ey +B,C _, +B3 ¥ _5 +B, (8SP/SP),_
+B5 AL _, *tBgQ +B,0Q2 t Bg Qy + &, ...(2.20)
wher e
Ay = |nvestnent in constant prices
T -V = Net profit plus depreciation
cM = Ratio of production capacity
\Y% = Corporate bond rate
SP = Standard and poor's index of the prices of
i ndustrials
(Asp/spP) = percentage rate of change of the above price ind
Ql Q2 Q, = Seasoned dummy vari abl es
The results were tested by Scheffe's S-method for
signi ficance. Net profits plus depreciation Iess dividend

variable (T-V) is the only clearly significant determ nant of
I nvest nent . Capacity wutilisation and the interest rate are

barely significant. These results are contrary to those obtained

by Anderson.

1

425

ex
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2.2.1.3.3 Bourneuf's Mdel (1964) :

Bour neuf's nodel i ncl udes out put and capacity as
determ nants of the investnent behaviour. The data includes
pl ant and equi pnment expenditures, deflated by an inplicit price
deflator for producer's durable equipnment and non-residential

construction, and the period of coverage is 1950-61.

The time structure of investnent process in the nodel is
taken as arbitrary for the first value of output where as the
remai ni ng wei ghts decline geonetrically. Here, the replacenent
investnent is proportional to capacity. The specification

tested by Bourneuf is given by

= - +
ARy By + By Y, (By ¥ By) Yo g + By o " K 4, -..(2.21)
where
e = Re = Bty
At = Net Investment
Yt = Output
Ky = Capital stock
[0 = K/C
o = time suffix
Here also, Scheffe's S nmethod is enployed to appraise the

results. The difference between capacity and output is a highly
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significant determ nant of investnment expenditures. Capacity at
the beginning of the period, representing replacenent requirenent
generated by existing capital stock is also significant. The
change in output is barely significant. These results
substantiate the conclusion of Anderson, Resek, Evans, Eisner and
Hi ckman, and show that capacity wutilization is an inportant

determ nant of investnment expenditures.

2.2.1.3.4 Eisner's Study (1965)

Ei sner's nodel of investnent behaviour by industry groups,
includes changes in sales, <changes in profits, replacenent
investnent and capital stock. The time structure of the
I nvestnment process includes a nodified version of Koyck's
distributed lag function, wth weights determned arbitrarily for
the first |agged values of profits and sales and then declining

geonetrically. Eisner's nodel is given by,

At = Bo + Bl ast_l 4 {32 Ast-z + BB pt-l + 34 APt_2
+ Bg Ap_, + Bg K + g, (2.22)
wher e
Kt G 0ss i nvest ment

AS Change in sales
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AP Change in profits

AK change in capital stock at the beginning of the tine

peri od

An overall appraisal can not be nmade because Eisner fitted
the nodel only for realization of investnment expenditures and
only for the totals of durable and non-durable nmanufacturing
i ndustri es. Coefficients associated with change in profits only

exceed their standard error.

2.2.1.3.5 Hickman's Study (1965)

The determinants of desired capital in H ckman's nodel
include output, <capital stock, wage rate, rental price of
capital, price of output and tinme trend. In the time structure

of investnent behaviour, weights of the first two values of
output and price ratio are chosen arbitrarily and the remaining
wei ghts decline geonetrically. H ckman uses a logarithmc form
of the flexible accelerator, simlar to that used by Koyck. The

nodel fitted by H ckman is given by,

Aln Kt = BO + BlT + 32 (1n Yt - 1n Kt_l)
+ 83 (1n Yt-l - 1ln Kt*l)
+ B8, (InY,_, - 1n K _,)
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+ B 1n Py
+ 66 1n Pt_1 L 67 1n Pt—2 + ey
(2. 23)
where Y = output, K = capital stock, P = Price ratio, t = Tinme

trend.

The data used by Hckman (1965) relates to plant and
equi pment expenditures deflated by a suitable construction index
for plant, and wholesale price index for producer's finished
goods for equipment, and covers the period 1949 to 1960. After
conparison of possible alternative specifications, H ckman's

nodel reduces to the flexible accelerator nodel of Chenery and

Koyck.

2.2.1.3.6 Robert Resek's Study (1960)

Robert Resek's nodel includes the determnants - output,
change in output, rate of interest, a nmeasure of debt capacity,
and an index of stock prices. G oss investnent, which is the
dependent variable is deflated by a price index for investnent
goods divided by capital stock. Qutput and the change in out put
are also divided by capital stock, while other variables are
directly included. Repl acenent investnment is proportional to
capital stock and is incorporated into the constant term The

time structure of investnent process enployed by Resek, includes
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the finite distributed lag function and weights are determ ned

from regression of expenditures on capital appropriations.

The best fitting nodel of Resek is given by,

A B, (AO)
t = 4 L, &
e "Ry TRy Q) * By Qo+ Q0 *Bs Tt
K K
t t
p-F § 7%
+ Bg M~ + 85 SPL’t t e ... (2.24)
L,t
where
Ay = gross investnent
Ky = capital stock
Q, Qz, Q3 = seasoned dummy vari abl es
AO = change in output over 4 guarters
7 = interest rate
(D - F)/A = debt capacity
M = constant
SP = OSEC stock price index for the industry and
L = Mwving average of the corresponding variable wth

Al non wei ghts

Scheffe's method is used to test the results as in the case
of Anderson and Meyer and G auber's nodels. The interest rate ¥
and stock price SP are the clearly significant determ nants of

i nvest nment . Change in output AO is less significant, but the
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null hypothesis that the corresponding coefficients are equal to
zero s rejected. Rate of interest, price of corporate
securities, associated with the cost of external funds are also

significant determ nants of investnent.

2.2.1.3.7 Jorgenson and Stephenson's Mdel (1967)

This nodel includes gross value added in current prices,
price of investnment goods, depreciation rate of return and tax
structure as independent vari ables. The data are quarterly and
relates to plant and equipnent expenditures, deflated by an
inmplicit def | at or for producer's dur abl e equi pnent and
non-residential structures, and adjusted for seasonal variations.
The data are from 1949:1 to 1960: 4. The time structure of the
i nvest ment process enployed by Jorgenson and Stephenson includes
rational distributed lag function. Repl acenent investnent is

proportional to net capital stock. The nodel is given by

= PQ PQ PQ
Ap = Bo v By A Deg * By B _deg * By 8(__ Dy
C C C
+ 8. A(FQ) + B. (A - 8K) + @ (A = 8K
4 “h—e"t-7 5 t-1 6 t-2
+ B, KL + €y, (2.25)
wher e

A = (& o0ss investnent

PQ = Goss value added in current prices
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C = Price of the capital services
C = q { (1-uv) (1-u) "1 + (1-uw) (1-u) % r}
q = price of investnent goods
S = rate of replacenent
r = cost of capital
= tax rate
\% = proportion of depreciation deductible from

incone  for tax purposes

w = proportion of the cost of capital deductible from
i ncome
and K = capital stock

Jorgenson, Hunter and Nadiri (1970) conpare the performance
of the nodel of Jorgenson and Siebert with the nodels of Anderson
(1964), Ei sner (1965) and Meyer and d auber (1964). Anong the
nodel s conpared, the best explanation of investnment behaviour for
i ndi vi dual i ndustry groups is provided by Jorgenson and

St ephenson’' s nodel .

2.2.1.3.8 Evan's Study (1967)

The determ nants in Evan's nodel are capacity utilization,
capital stock, sales, cash flow, and the interest rate. Capacity
utilization is neasured as the Warton School capacity index,
where as <cash flow is neasured as profits after tax plus

depreci ation |ess dividends. Repl acenent investnment is taken as
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proportional to the average of capital stock, |agged by five and
six quarters. The treatnment of replacenent investnent s
internally inconsistent. The time structure of investnent is a

three-paraneter rational distributed lag function. Evan's nodel

is given by,
Ap = Bg + By CPy ¥ By Sg¢ * By Kgg * By Lgg * g6
... (2.26)
wher e Ay = (@ oss investnent
Cp = Capacity utilization |agged once
1
Sce = Sum of sales lagged five and six periods
Leo = Sum of |agged cash flow
156 = Sum of |agged interest rates.
The nodel is tested using the Scheffe's S-nethod. The

results show that sales and capacity utilization are significant
determ nants of desired capital. Capital stock is significant
for four industries while the cash flow and the interest rate are

barely significant.

2.2.1.3.9 Hall and Jorgenson's Study (1971)

This study examnes the effect of tax policy in altering

i nvest ment expendi tures. For this purpose, they utilize an

econonetric nodel of i nvest ment behavi our based on t he
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neo-cl assical theory of optinmal capital accunul ation. First, an
econonetric nodel is fitted to the data on investnent
expenditures covering 1935-40 and 1954-65. Estimtes of the

i npact of the adoption of accelerated depreciation in 1954 and of
new life times for depreciation of equipnent and the investnent

tax-credit in 1962, the tax cut of 1964 were presented.

The expl anatory variables of the nodel include |agged val ues
of net investnment and current and |agged changes in the desired
| evel of capital, tax rate, depreciation fornulae, tax credit,
and depreciation life time, while net investnent is the dependent
vari abl e. The nunerical estimates of the unknown paraneters of
the nodel reflect the alteration in the statistical technique
used by the same authors in their earlier studies. The results
are in agreenent, wth evidence on the lag structure from sanple
surveys and from econonetric nodels of investnment fitted to data

for industry groups. They conclude that tax policy can be highly

effective in <changing the level and timng of investnent
expendi tures. Quantitatively, a change in tax policy that
reduces the rental price of capital services will increase the

desired level of the capital stock.

They conclude, further, that, the investnent tax credit,
which is essentially a subsidy to the purchase of equipnent, had
a greater inpact than any of the other changes in tax policy

during the post-War period.
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2.2.1.4 Section Il : Studies for India :

There have been sone attenpts in recent years to study the
determ nants of investnment in the |Indian corporate sector
| portant studies on Indian industry are those of Bagchi (1962),
Kri shnamurt hy (1964), Krishna and Kri shnamurt hy (1974),
Kri shnamurthy and Sastry (1971, 1975, 1976), D vatia and Athawal e
(1972), Somayajulu (1975, 1977), Dxit (1976), Mthew (1972),
Jameson (1975), Swamy and Rao (1975) and Siddharthan (1976).

The main issues that received attention in these studies

are:

1. The search for appropriate determ nants of investnment - both
fixed and inventory, with special reference to the
verification of the acceleration principle.

2. The role and quantitative significance of tax policy and tax

i ncentives and nonetary instrunents.

There have been sone attenpts in recent years to study the
determinants of fixed investnent for India. Most of the studies
relate to private sector. Sonme studies are based on tine series
and sone are based on cross-section data, whereas sonme recent
studies in this field nmake use of pooled time series

cross-section data.
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The investigations that have been carried out are classified
into macro or sectoral studi es, individual studies, studies
i ncorporating tax policy variables and studies based on utility

maxi m sati on approach.

2.2.1.4.1 Macro Studies

2.2.1.4.1. A Bagchi's Study (1962)

One of the earliest studies in the field of corporate
i nvestnent behaviour in India is that of Bagchi. H s study has
covered 27 diverse industries like tea plantations, electricity
supply and shi pping. The unit of analysis is industry. The
study exam nes whether the acceleration principle provides a good
expl anation of the novements in private industrial investnment or
the level of past profits is a nore inportant determ nant of
i nvest ment . The consol i dat ed bal ance sheet data of public
limted conpanies published by Reserve Bank of India have been
used. | nvest nent equations, one with sales changes and anot her
with profits separately, have been estimated using yearly
averages for the two periods, 1952-55 and 1957-509. The broad
conclusion of the study is that profits after tax have a nore
powerful influence on the head of investnent than changes in

sal es.
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Bagchi's specifications are

Lo =By BYy ) + By BY
(2.27)
Te 5By Zpq * By Zi,
where It = jnvestment , AYt_l = change in income in period t-1
and Zt-l = profit in period t-1.

2.2.1.4.1.B Krishnamurthy's Study (1964) :

Kri shnamurthy made a detailed analysis of the investnent
behavi our of the entire private sector for the period 1948-1961.
The data were taken from the Central Statistical Organisation's
study on capital formation. The explanatory variables in
I nvest nent equation I nclude, index of industrial profits (n),
percentage yield on governnment securities (L) , private disposable
incone at 1948-49 prices (Y"), price index nunber of machinery

and ot her equi pnent. 1948-49 = 100 (P ) is used as a deflator

for the profit series. Thirteen linear nodels were estimated to

explain private gross investnment in machinery and other equi pnent
(IP”E) in terns of index of industrial wutilization of capacity
(U and index of industrial profits (m) or both. The study
concluded that neither profits nor the capacity version of the
accel erat or, i f taken separately, can explain investnent
conpl etely. However, both these variables along with interest

rate, explain investnment in the private sector.
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2.2.1.4.1.C Divatia and Athawal e's Study (1972)

This study examned the basic hypotheses of the theory of

i nvest mnent  behaviour viz., "accel erator principle' and the
"profit principle'. The study covers the private corporate
sector over the period 1955-56 to 1969-70. The i ndependent

variables in the nodel are sales deflated by wholesale price
index of non-food articles (s,.,), sales deflated by investnent
goods price index (S.,) ' profits before tax deflated by
I nvest nent goods price index (P.), capital stock (K,) at the end
of the year at constant prices. The study concluded that a
conbi nati on of accelerator and profits can explain gross capita
formati on adequately. The |agged effect of the accelerator was

also taken into consideration.

2.2.1.4.1.D Krishna and Krishnanmurthy's Study (1974)

Kri shna and Krishnamurthy nade a time series analysis of the
corporate fixed capital formation in India for the period 1950-51
to 1965-66. A specific feature of this study is that the i npact
of governnment capital outlays on corporate fixed investnent was
exam ned. The explanatory variables of the nodel are gr oss
capital formation in machinery, equipnment and construction by the
corporate sector (I .) and by the governnent (I .) ; Yield on

gover nment bonds (r%) and corporate debentures (R ) used as proxy
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variables for rate of i nterest; profits after tax plus
depreciation provision (P), net worth (NW equalling total assets
mnus total Iliabilities; G oss retained earnings (GRE); and

capacity utilization index for the manufacturing industries (U).

The results show that governnent investnment and long term

interest rate are the inportant determnants of the corporate

fixed investnent. I was found to be an inportant explanatory
variable to explain | . This study is an inprovenent over the
earlier studies because it incorporates | instead of disposable

income (Y') and another set of liquidity vari ables.

From the foregoing discussion, it can be seen that is al nost
all the studies on the private corporate sector, accelerator
along with the profit variable were found to be inportant
determnants of investnment, whereas the |liquidity variables
reveal ed little or no inportance, except for corporate

debent ur es.

2.2.1.4.2 Individual Industry Studies

2.2.1.4.2 A Krishannurthy and Sastry's Study (1971)

Krishanmurthy and Sastry in their study examned the

i nvest ment behaviour of the chemcal industry in |India. They

studied the role of accelerator and other financial factors in
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determning the level of investnent and also the interaction
between the determnants of dividends, external finances and
i nvestnent. The dependent variable was gross investnent deflated
by capital stock at the beginning of the period I(t)/K(t-1),
through a linear function of five |lagged sal es changes, retained
earnings and flow of net debt, both deflated by capital stock at
the beginning of the period. In the second nodel, inventory
i nvestnment al so was incorporated along with the other explanatory

vari abl es.

The specification of Krishnamurthy and Sastry is given by,

t =1 w] -1
= &7 By BS¢(S¢y) t By ASp (S p) Tt By 85 5(S¢5)
t-1
+ 8. as, (5. ) Y4 as, (s. ) rPeB R (K __) "
4 t-3'"t-4 5 “7t-4'"t-5 6 L t-1
-1 ... (2.28
+ B, FNDE(NW__.) °, ( )
Wher e
FNDE = Flow of net debt
NE = Net Worth
AS = Sal es change
Ry = G oss Retained earnings
Ky = Capital stock

It = Goss fixed investnent



65

From results of their nodel, they concluded that the
accelerator influenced the investnment, and in the year when it
did not influence investnent, there were special nacro economc
reasons. They al so concluded that the financial flow variables,

internal as well as external, were of inportance.

2.2.1.4.2.C Sastry's Study (1975)

Sastry's study refers to the investnent behaviour in the
capital goods industry in the private corporate sector in India,
and was based on tine series data, covering the period 1957-67.
The explanatory variables of the nodel include sales change,
retained earnings and net debt while the explained variable was
gross investnent. The results of the cross-sectional analysis
show that the financial variables play an inportant role in
i nvestment decision while that of the tine series analysis show

that the financial variables are inportant explanatory vari abl es.

2.2.1.4.2.D Msra's Study (1975)

Msra's time series study analysed fixed investnment and
exam nes the role of financial variables. Msra fornulated five
equations including two for investnent, and one for earnings.
The results (both OLS and 2SLS) show that accelerator is a
significant determnant of fixed investnent and that the

financial variables appear to be nore inportant.



66

2.2.1.4.2.C Krishnanurthy and Sastry's Study (1975)

Kri shnanurthy and Sastry analysed the investnment behaviour
of seven mmjor industries viz, cotton textiles, jute, chemcals,
engi neering, paper and paperboards, sugar and cenent. The

specification of the nodel is

I, 4 4 4 iy
=a + X B 0 +E2 €. % +F draAS. _ (K. )

_EE J=p I It T, t ot O t t-1

+e IN, (K, .)"% + £ RENT, (K, .)"' + g FNDE_ (K, .)

t t-1 ;o t=1 T =1
-1

+ h DR, _, (K _q) 7 (2.29)
wher e I = gross fixed investnent

K = gross fixed assets

= dumy variable for accounts closing quarter

= dummy variable for year t

Yy

AS = Sal es change

I'N = lnventory investnent
RENT = G oss Retained earnings
FNDE = Flow of net debt

DR = Depreciation reserves

Het eroscedasticity is corrected using a uniform deflator.
They concluded that accelerator was an inportant determinant in

all the industries considered for analysis, except in sugar and
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cement, where extreme forns of price and distribution controls

exi st.

2.2.1.4.3 Studies Incorporating Tax Policy Variabl es

This section surveys sone of the inportant contributions to
the study of investnent behaviour wherein the role of tax policy
vari ables such as corporation tax rates, and tax incentives is
exam ned. Tax policy variables are incorporated to neasure their
implicit as well as explicit effects in the single equation
nodel s of Mat hew (1972), Janeson (1975), Somayajulu (1975), Swany
and Rao (1975) and Dixit (1976).

2.2.1.4.3. A Mathev's Study (1972)

Mat hew studied tax policy and investnent behaviour by
calculating the effect of tax incentives on rental prices of

capital and estimated Jorgenson's nodel in the following form

G = B + B, AK + B, MK _, + 8K _, + c,
(2.30)

Where Gy = Ng + 8K .

and (K, « pP;Q.)/C and a is the exponent of capital input in the

Cobb-Douglas form of production function. The results show that

tax policy variables are not significant determ nants of

i nvest nent .
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2.2.1.4.3.B Janmeson's Study (1975)

Jameson studied the inpact of different policy variables
such as tax rate, developnent rebate, rate of interest and the
depreciation rate on fixed investnment through the user cost of
capital. The results show that even a relatively small change in
the user cost of capital could have a significant inpact on the

rate of investnment in npbst of the industries. The aut hor

concludes that fiscal policy neasures are nore inportant than the

interest rate nechani sm

2.2.1.4.3.C Somayaj ul u's Study (1975)

Somayajulu examned the role of tax incentives in
determining the l|evel of investnent. He nmade pooled cross
section study from 1965-66 to 1970-71 of sugar, cotton textiles,
paper and paper products and notor vehicles. A distinctive
feature of this study 1is that it incorporates tax policy
vari abl es defined as the sum of tax exenptions and devel opnent
rebate, as one explanatory variable in the specification and
estimation of single equation linear nodel of investnment. On the
basis of the enpirical results, the author ranked the explanatory
variables according to their contribution, as follows
(i) Profit after tax (i) Long-term borrowings (iii) Al tax

incentives (iv) Changes in sales. The author maintained that the
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gestation lags are guided by not only market forces but also
institutional and other extraneous factors, all sinultaneously

i nfluencing the investnment decisions in a given period of tine.

2.2.1.4.3.D Swany and Rao's Study (1975)

Swany and Rao examned the quantitative effects of nonetary
and fiscal policy variables on fixed investnent, internal and
external sources of funds etc. The results showed the inportance
of the accelerator, external finances and that of consunption
al l omances reflecting the age of equipnment, unlike the earlier

finding by Krishnanurthy and Sastry.

2.2.1.4.3.E Dixit Study (1976)

Dixit studied the effect of corporate tax policy on fixed
i nvest nent behaviour of Jlarge private corporations in India.
Both neo-cl assical and financial approaches were adopted in the
analysis. The Two versions of the neo-classical theory have been
exam ned. The results showed that direct negative influence of
tax policy on the fixed asset investnment behaviour is absent.
Tax resources |ike depreciation allowances, and devel opnent
rebate play a positive role in the fixed asset investnent
deci si ons. Fi xed asset investnent decisions are independent of
financi al deci sions. Hence, tax policy changes do not influence

i nvest nent deci sions via financial decisions.
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2.2.1.4.4 Studies Based on Uility Maxi m sation Approach

Econonmi sts |ike Baunol (1959, 1962) and WIIlianson (1970)
have objected to the profit maxim sation principle and, instead,
have propagated maxi m sation of objective function incorporating
mar ket share, non-production expenditure, profit etc., as its
det er mi nants. This section surveys the studies in the area of

utility maxim sation hypothesis relating to the firm s investnent

behavi our.

2.2.1.4.4. A Siddhardhan's Study (1976)

Si ddhar dhan studied the I nvest ment behavi our of a
congl onerate firm A conglonerate firm is a multi-firm
organisation with an apex authority at the centre. For the

purpose of estimation, profits are considered as a percentage of
total net assets (m ), and annual average conpound rates of
growh are considered of, total net assets (gAi), sal es revenue
S B

(g ) and non-production expenditure (g ) . Four Ilinear nodels
were estimated by considering TT. or 6 n/n and g or g /g

along with the other variables. The author concluded that profit
was not an inportant determnant of investnent in the long run
whereas it was significant for non-nonopoly firns in the medi um
run. Siddhardhan’s study differs from the earlier studies in
that the selection of the sanple of firns does not refer to any

particular industry, but to different industries.
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2.2.2 REVIEW OF STUDI ES ON | NVENTORY | NVESTMENT :

Most of the studies on inventory behaviour were based
on Metzler's acceleration principle. The first attenmpt to
categorise inventories systematically was done by Abranovitz
(1950). The inportant studies in this area are Hlton (1976),
Modigliani  (1957), Zarnovitz (1962), Darling (1959), Lovell
(1964), Eisner (1978) and Dhrynmes and Kurz (1967). Not abl e
studi es in India on inventory investnent behavi our are
Kri shnamurthy (1964), Sen (1964), Trivedi (1970), Krishnanurthy
and Sastry (1970), Vinod Prakash (1970), Sastry (1966), Swany and
Rao  (1975) , Agar wal (1987) CGeorge (1972), Sarma and

Venkat achal am (1977) and Dhaneja (1977).

The inportant determnants of inventory investnment in
different studies are stock of inventories, cost of capital,
whole sale price index of inventories, degree of capacity
utilisation, sales, desired stock-sales ratio, flow of net debt,
avai lability of funds etc. Somre of the studies are outlined

bel ow.

2.2.2.1 Sen's Study (1964)

A K. Sen's study is aggregative and covers the entire
economy. For the manufacturing sector he has estimted margi nal

inventory coefficients for the period 1946-59, conponent w se,
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i.e., raw nmaterials, goods-in-process and finished goods

inventories. This study suggests the inportance of accelerator.

2.2.2.2 Krishnamurthy and Sastry's Study (1970)

Kri shnamurthy and Sastry studied the inventory investnent
behaviour of 21 individual industries for each of the ngjor
conmponents for the period 1946-62. The study was based on the
data of C MI. The role of output/sales, utilization of
productive capacity, interest rate, bank finance and price
anticipation that have a bearing on inventory holdings were
anal yzed. Accel erator, bank finance and the interest rate are

found to be inportant determ nants.

2.2.2.3 Swany and Rao's Study (1975)

Swany and Rao constructed an equation for aggregate
inventory investnment in their analysis of the flow of funds of
public limted conpanies for the period 1954-70. The preferred
equation contains accelerator and bank finance only and these

vari ables were found to be significant.

2.2.2.4 Vinod Prakash's Study' (1970)

Vinod Prakash examned the influence of structural

changes in manufacturing activity on the relative size and
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composi tion of i nventory hol di ngs in t he | arge scal e
manufacturing sector in India. The study covered the period from
1946 to 1963. Analysis was carried out both for total
inventories and for its conponents. Three different nodels for
maj or industry groups and for six inportant individual industries
were tried. Sal es, capacity utilization, unit size, short-term
rate of interest and price index were the inportant explanatory
vari abl es. The naive accelerator nodel gave better results than

the flexible accel erator.

2.2.2.5 Summary

Sen (1964), Kri shannurthy  (1964), Trivedi (1970),
Kri shnanurthy and Sastry (1970) and Hilton (1976) found that
rate of interest, which was used as a proxy for the opportunity
cost of carrying stocks was significant in determning the

desired | evel of inventories.

Sales variable is postulated to have positive
relationship with inventory investnent. This variable and its
variants have been used in several earlier studies and were found
to be inportant determ nants. Swany and Rao (1975) used sal es,
whil e change in sales was used as a determnant in the studies of
Sastry (1967), Krishnanmurthy and Sastry (1970) and Hilton (1976).

Most of the studies found that changes in whol esale price index
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of stock of inventories have influenced the desired |I|evel of

i nventories.

The studies of Abranovitz (1950), Modigliani (1957),
Zarnovitz (1962), Swmany and Rao (1975), Agar wal (1987)
hi ghlighted the inportance of capacity utilisation as another
det er m nant. These studies obtained a positive coefficient for

this vari abl e.

Exi sting stock of inventories was found to have a
negative coefficient in nost of the studies cited above.
I nventory-turn over ratio was found to be an inportant
determinant in the studies of Metzler (1941), Darling (1959),
Vi nod Prakash (1970), Lovell (1964) and Hlton (1976).

The studies of E sner (1978), Dhrynmes and Kurz (1967),
George (1972), Swany and Rao (1975), Krishnanurthy and Sastry
(1975) and Sarma and Venkatachalam (1977) brought out the
i nportance of financial variables like retained earnings and flow
of external finance in determining the desired |evel of
i nvent ori es. Ei sner found only liquidity and cash flow vari abl es

to be inportant determ nants.

Sastry (1966) , Swany and Rao (1975), Krishnanurthy and
Sastry (1970) , Dhanmeja (1978) and Agarwal (1987) included fixed

investment as another determinant in the nodel of inventory
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i nvest nent . They found that this variable had a negative inpact
on inventory investnent expenditures. Vinod Prakash considered

the effect of tine trend on inventories and obtained a positive

coefficient for it.

2.2.3 REVIEW OF STUDI ES ON EXTERNAL FI NANCE :

The notable studies in this area are Myer and Kuh
(1957), Sastry (1966), Swany and Rao (1975), Krishnanurthy and

Sastry (1975) , Sarma and Venkatachal am (1977), Dhrynes and Kurz

(1967) etc.

The inportant determinants of the demand for external
funds in nost of the studies cited above, were fixed investnent,
i nventory investnent, retained earnings, sales, cost of funds and

exi sting stock of funds.

2.2.3.1 Sastry's Study (1966)

Sastry studied the demand for external funds for sanple
of public limted conpanies across industries. He used bal ance
sheet data for the years 1955 through 1960. The COLS estinmates
showed that flow of external finance was negatively related to
net debt equity ratio and to gross retained earnings, while there

was a positive relationship between investnent outlays and flow

of net debt.
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2.2.3.2 Swany and Rao's Study (1975)

Swanmy and Rao included the major conponents of externa
finance in their nodel to study the flow of funds. Bank
borrow ngs, long-term |oans and accounts payable were the nmgjor

conponents of external finance. Macro nonetary policy variables

like net liquidity ratio were included in the equation for
accounts payabl e. The analysis was done in the framework of
partial adjustnment nodel. The QLS estimates showed that both

fixed and inventory investnent had sane influence on external

fi nance.

Summing up the studies in this section, Sastry
established a negative relationship between internal and externa
f unds. Swany and Rao, Krishnamurthy and Sastry, Sarma and
Venkat achal am al so confirned the results of Sastry. Meyer and
Kuh found that there was dependence between investnent and
Internal funds. Krishnamurthy and Sastry exam ned that dividends
and external finance had a weak relationship between the two.
Sastry, Dhrymes and Kurz etc., concluded that fixed investnent
was a significant variable in determning the demand for externa

f unds.
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2.2.4 REVIEW OF STUDI ES ON DI VI DEND BEHAVI OUR :

Lintner's (1956) pioneering nodel has formed the basis
of alnmost all the studies on dividend behaviour. The studies in
this category are Brittain (1966), Darling (1957), Dhrynes and
Kurz (1967), Dobrovolsky (1951), Kuh (1963) etc. The Indian
studies include those of Sastry (1966), Swany and Rao (1975),
Khurana (1980) , Krishnanurthy and Sastry (1975), Purannandam and
Hanumantha Rao (1970), Dhaneja (1978), Agarwal (1987) Rao and
Sarma (1971) and Appavadhanulu (1973). The determ nants of
di vidend behaviour in these studies constitute profits, sales,
| agged di vi dend, liquidity, fixed investnent, share prices,

depreciation allowance and flow of external finance.

2.2.4.1 Rao and Sarma's Study (1971)

Rao and Sarma carried out a tine series analysis based
on RBI data for the period 1955-66. They tried three variation
of the Lintner's nodel, one with net profits, another with cash
flow and the third with net profits and depreciation separately.
The study was done at three levels of aggregation. First for all
public and private limted conpanies, second for all four ngjor
industry groups and third, for ten inportant i ndi vi dual
i ndustri es. The study concluded that Lintner (1956) nodel wth

profit variable explained the corporate dividend behaviour.
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2.2.4.2 Purannandam and Hanumantha Rao's Study (1966)

Pur annandam and Hanumant ha Rao anal ysed fifty conpanies
in the cotton textile industry for the period 1946-63. They
studied the dividend-payout ratios and reaction coefficients in
the light of the Lintner nodel. The Lintner nodel was found to

be expl ai ning the dividend behaviour of the conpani es.

2.2.4.3 Sastry's Study (1966)

Sastry tried several alternative hypotheses of dividend
behavi our for the period 1955-60, for public limted conpanies.
He introduced finite distributed lags in his nodel. The results
showed that current profits were a significant factor affecting
di sposition of profits between savings and retained earnings.
Goss profit after tax showed a significant inpact on dividends

than net profits.

Summng up all the studies, Darling and Brittain found

that depreciation allowance was statistically significant in

expl aining dividend behaviour. Swany and Rao and Khurana
established that |agged dividend was an inportant determ nant in
the nodel . The inportance of sales as a determ nant was played
down by Krishnamurthy and Sastry in the Indian context. FI ow of

external funds was found to be an inportant determnant in the
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studies of Sastry, Dhrymes and Kurz, Krishnanmurthy and Sastry and

Swany and Rao.

2.3 CONCLUDI NG REMARKS :

The nodels of investnent behaviour reviewed above differ

substantially in the determnants of desired capital, the tine

structure of investnent process and replacenent investnent. The
determinants of desired level of capital in the above studies
constitute capacity utilisation, internal finance and external
fi nance. Capacity wutilisation was found to be an inportant
determnant of desired capital in nost of the studies. The

vari abl es associated with internal finance were not found to be
significant determ nants of desired capital in the studies of

Anderson (1964) and Evans (1967) , while they were significant in

Meyer - d auber (1964) nodel. Resek's (1966) neasure of debt
capacity was also not significant. O the variables of external
finance, interest rate was found to be a significant determ nant

of desired capital in Anderson (1964) and Resek (1967), while it

was barely significant in Meyer - d auber nodels (1964).

The time structure of investment process was represented by
finite [ Eisner (1965) and Resek (1966) ], geonetric [ Gunfeld
(1960) and Kuh (1963) ] and rational [ Koyck (1954), Bourneuf
(1964) and Hickman (1957) ]  distributed lag functions by

di fferent authors. Al'l these studies, except those of Anderson
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(1949 ad Meya ad Glauber (1964 included replacement
investment as a determinant of desired capital explicitly in the

models.

In the <case of Indian studies, sales change variable
reflecting the accelerator nechanism was found to be a
significant determnant in nost of the studies in the case of
fixed investnent as well as inventory investnent. Anmong the
financial variables, profits and flow of net debt were the
significant determ nants of both fixed and inventory investnent.
The fiscal policy variables were found to have an inpact on
i nvestnent through rental price of capital. Rate of interest as
a nonetary policy variable was found to have significant

i nfl uence on fixed investnent.

Most of the studies on external financing activity brought

out the significance of investnment expenditures - both fixed as
well as inventory - as inportant determnant of the external
finance vari abl e. However, all the studies established a

negative rel ationship between internal and external funds.

The studies on dividends behaviour of the firns were
carried out in the framework of Lintner's (1956) nodel. Lagged
dividends and profits after tax were the nmmjor determ nants of
di vidend behavi our in these studies. Lintner's nodel was found

to be explaining the dividend behaviour in many of the studies.



CHAPTER 3

DETERM NANTS OF HXED | NVESTMENT BEHAVI LR

In this <chapter, the determnants of fixed investnent
behavi our are exam ned. The chapter is divided into four
sections, section one dealing with introduction of the basic
concepts and section two containing the analytical framework.
In section three, discussion of results is presented and in the
last section conclusions are incorporated. Al the tables of

this chapter are presented in appendix I1.

3.1 | NTRODUCTI ON :

The val ue of that part of the econony's output at any tine,
held in the form of (i) new structures, new durable equipnent,
and (ii) change in inventories together, is called investnent,
while component (i) is fixed capital and conponent (ii) is
wor ki ng capi tal. Investment is further expressed either in gross
or net terms. The amount of gross investnent that is nmade up of
new structures and new producer's durable equipnent is called

gross fixed investnent. Net investnent is the difference between

gross investnent and depreciation. G oss fixed investnent
consi sts of non-resi denti al I nvest ment and resi denti al
i nvest nent . Non-residential investnent essentially consists of

fixed business investnent. | nvest ment undertaken to replace
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wor n-out and obsol ete assets by new ones is known as repl acenent

investment, which is nornmally drawn from depreciation reserve.

Investnment is a flow variable, while capital stock is a
stock vari abl e. In other words, fixed investnent can be
expressed as the addition to capital stock. Thus, if we denote

capital stock by K., gross investnment including depreciation is

gi ven by,

I, = K, - K + A K (3.1)

3.2 METHODOLOGY

In the present study the determnants of fixed investnent
are analysed in the framework of the flexible accelerator nodel
with uniform lag structure for all the relevant variables. The

time structure of the investnment process is represented by a

finite distributed lag function.

The accelerator hypothesis assunes technical relationship

between output and capital stock. The flexible accelerator

mechani sm assunes that, firns achieve desired level of capital
stock over a period of tine. That is, there will be tinme I|ags

bet ween changes in denmand and adjustnent of capital stock to the



83

desired |evel. These lags arise on account of technol ogical,
institutional and expectational factors. Due to the presence of
various kinds of lags, current changes in sales induce investnent
in future. Simlarly, current investnment is induced by past

changes in sales.

The financial variables, both internal and external finance
are inportant determnants of fixed investnment expenditures.
Internal finance is represented by profits or retained earnings.

The cost of using internal finance is lower than that of external

funds. Internal finance is preferred, because of the fear of
loosing control through external equity, Jloan financing and
del usion of return on such capital. Al so, an anount of risk is
involved with borrowed funds. Hence, firnms prefer internal

finance to external sources of finance.

Thus, in econonetric investigations, sales change variable,
flow of net debt, retained earnings and alternatively profit
after tax and investnent allowance reserve are incorporated in
t he nodel . Uniform lag structure for four years is assuned for
all the variables, except in the case of investnent allowance
reserve for which only two years lags are considered, as the
variable may not influence fixed investnent beyond a period of
two years. All the variables are in current prices. Al the
vari abl es except sales change are deflated by capital stock of

previous year, to correct for heteroscedasticity. Sal es change
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variables are deflated by sales of the previous year. Bot h
linear and |l og-linear forns of the nodels are estimated. Si nce,
the results in both the cases are simlar, only the results of

linear fornms of the nodels are being reported.

The nodels are estimated for cross section, time series and
pool ed cross section time series data. In the case of cross
section analysis, cross sections for each year are estinated.

The estimated regressions with R nore than 0.3 only are being

reported. In the case of tinme series study, the data are
organised into four cases. In case one, there are 23 conpanies
with data 1965-66 to 1986-87. In case two, 27 conpanies are
there, having data from 1965-66 to 1985-86. There are 34

conpanies in case three, wth data ranging from 1965-66 to
1982- 83. In case four, 45 conpanies are there and the data runs
from 1965-66 to 1980-81. The nodel specifications are given

bel ow.

4 4
Ity A S(t-r) RENT (t-r)
ey ~ 2 ¢ EZ Pr stE-r-1) * E: °r X(t-r-1)
r:

0 r=0

FNDE (t-r)
W Zz:dr K(Et-T-1) (3.2)



A S(t-r)

4
I(t) - ——t
k(t-1) 8 }: br S(t=-r-1)
r=0

4
FNDE (t-r)
+ 2: dp “kX(t-r-1)
r=0
4
I(t) _ A S(t-r)
kre-1y =t E: by 5(t-r-1)
r=0

4
FNDE (t-r)
* 2: d X(t-r-1)
r=0
4

I(t) A S(t-r)
at E: by 1E-r-1)

r=0

4
I(e) _ A S(t-
Kfe=iy — & * §: Py é(tiffig *
r=

here r
subsequent ones and

t he concer ned

4

FNDE (t-r)

* E: dr “k(t-r-1)
r=

4

FNDE (t-r)

* E: 9 X(t-r-1y T °©
r:

"

PAT (t-r)
Cr K({t=r=1)

=0

4
RENT (t-r)
+ — e
}: °r k(t-r-1)
r=0
2
IAR(t-r)
* E: ®r k(t-r-1)
r=0
4

PAT({t-r)
* 2: °r k(t-r-1)

r=0

2
IAR(t-r)
i ®r X(t-r-1)
r=0

4

PAT (t-r)
E: °r X(t-r-1)
r=0

~

t
1

=

= 0,1,2,3 and 4 are tine periods of one year

expl anat ory vari abl es.

lag for

(3. 3)

(3.4)

(3.5)
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And | = Goss fixed investnent
K = Gross fixed assets
AS = Sal es Change
IN = Inventory investnment
RENT = Gross retained earnings
FNDE = Flow of net debt(external finance)
PAT = Profits net of taxes
| AR = Investnent allowance Reserve
t = Time subscript

3.3 EMPIRICAL | SSUES AND RESULTS :

3.3.1 Cross Section Analysis

The estimated equation of the specification (3.1) for the

year 1982-83 for r = 0 is given by

*

E%%E%T = -0.2375" + 0.0461 g%ég%y + 0.3529 %%%%{%l
(-2.8811) (1.4267) (5.4651)
*
-1.2501 5%%%%%% , R® = 0.8659, F = 88.2574
(-7.2623)

The estimated equation for the year 1986-87 is given by

*
I(t) - 0.1042 + 0.4367 AS(8)_ _ . 002s ENRE(Y)
K(t-1) (2.0366) (3.5902) S(t-1) (_o.0503) ¥(t-1)

*
-0.2607 RENI(Y) = 2 _ 4 3850, F = 5.2170
(-0.9092) Nje=l)

In this case, flow of net debt is statistically significant while

retained earnings is also significant but has a negative sign
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Results of the specification (3.1) for r = 0,1 are presented
in table 11.1. The R2 values range from 0.26 to 0.87, the
hi ghest value being in the year 1982 - 83. Fl ow of net debt is
statistically significant in nore than half of the regressions.
Flow of net debt with one year lag is significant in five of the
estinmated regression equations. Retained earnings 1is not
statistically significant. Sal es change variable with one year

lag has shown to be significant in three of the regressions.

Table 11.2 presents the results of the sanme specification
for r = 0,1, 2. The R2 values centre around 0.4, the highest
value being 0.88 in 1982-83. In 1986-87 also, the R is high
(0.83). Lagged variables in this nodel have not shown to be
statistically significant in this nodel with the result that the
flow of net debt and sales change variables alone depicted
statistically significant results to influence the fixed capital

i nvest nent .

The results of the sane specification for r = 0,1,2,3 are
showmm in table 11. 3 The R2 values have not inproved
significantly over the pervious case. In 1982-83, the R2 val ue
Is very high (0.90). Here also, simlar inferences of earlier
two specifications of investnment behaviour nodels would apply.
This shows that no inprovenment took place by extending the Iag

structure beyond two years.
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To sum up, 1in the specification (3.1), flow of net debt
variables - both current and |agged by two years - have proved to
be influencing fixed investnent. Retained earnings is not
significant in many of the regressions. Lagged retai ned earnings

vari abl es al so have shown no inpact on the explanatory variable.

The estimated regression equation of specification (2) for

r = 0 for the year 1982-83, is given by,

I(t) _ _ 0.2256" 0.0450 A S(t) , 0.3583  FNDE (t]
E-1) = = (=-2.6781) T 1.a379n TRE-D (5.5233) K(E-1)
*
1.226 PAT (t)

(-7.1461) X(t-1) '

R2 = 0.8635, F =86.4360

The estimated regression equation of specification (2) for

r = ol for the year 1986-87,is given by,

*
I(t) _ 0.1137 _  0.4341 _A S(t) _  0.0104 FNDE (t)
K(t-1) (2.1551) (3.6101) “K(t-1) (-0.0829) K(t-1)
*
0.3053 PAT(t)
(=1.1201) K(t-1)
R® = 0.3950, F = 5.4415

* indicates that the coefficient is significant at 5% | evel
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The results of the specification (3.2) for r = 0,1 are
presented in table Il. 4., wherein the Rs range from 0.31 to
0.87. Flow of net debt is significant in nost of the years. The
sane variable with one year lag is significant in four of the
regr essi ons. Sal es change variable wth one vyear lag is
significant in three regressions. The profit variable has not
proved to be statistically significant as was the retained

earnings variable in specification (3.1).

Table 11. 5 gives the results of specification (3.2) for
r=0, 1, 2. Fg val ues here range from 0.33 to 0. 88. Fl ow of net
debt, both current and with one year lag have proved to be

significant, while all the other variables have not been found

to be statistically significant.

The table Il. 6 gives the results of specification (3.2) for
2

r = 0,1, 2, 3. R values here range from 0.39 to 0.90, but there
are no significant changes in statistical significance of the

expl anatory variables in this case, conpared to the earlier

cases.
In table 11.7 results of specification (3.2) for r=0,1,2,3,4

2 : .
are presented. The R values in this case range from 0.42 to
0. 93. Flow of net debt did influence the fixed «capita
investnent and is statistically significant. This variable with

one year lag and two years lag is statistically significant in a
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few regressions, indicating the influence of external financing

activity of previous two years on fixed investnent.

Summi ng  up, speci fication (3. 2) has not shown any
significant inprovenent over the specification (3.1). Profits
after tax variable which is included in specification (3.2) in

place of retained earnings has not proved to be statistically

significant in alnmost all the cases. Flow of net debt is
i nfl uenci ng i nvest nent positively as in t he earlier
speci ficati ons. Sal es change variable has not registered any

i nfluence on fixed investnent.

Table 11. 8 gives the results of the specification (3.3) for
r = 0. In this specification, investnment allowance reserve is
i ncorporated, which includes the tax incentives. I ncl usi on of

this variable has inproved the efficiency of the nodel in terns

of R2 values and statistical significance of explanatory

2
vari abl es. R wvalues in this case range from 0.32 to 0.89.

| nvest nent al | owance reserve and flow of net debt are

statistically significant in the estimated regressions of the

nodel. This shows that tax incentives induce investrment in fixed
assets.

The results of the sanme specification for r = 0,1 are given
in table I1.9. R values in this case range from 0.31 to 0.91

Flow of net debt and investnent allowance reserve, both current
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and |agged by one year have turned out to be statistically
signi ficant and there by showing their effectiveness in

influencing fixed investnent.

Table 11.10 presents the results of the specification (3.3)
for r = 0,1,2 . R? values range from 0.40 to O0.94. Bot h
i nvestnent allowance reserve and flow of net debt with two years
lags exerted negative influence on fixed capital investnent,

while retained earnings is not statistically significant.

The results of the specification (3.3) for r = 0,1,2,3 are
given in table I1.11. F22vaJues, in this case range from 0.42 to
0. 95. But the explanatory variables of fixed capital investnent
with and without lags gave simlar results as in the above case,

suggesting no inprovenent due to additional |agged vari abl es.

Table 11.12 gives the results of the specification (3.3) for
r = 0,1,2,3,4. The F? val ues range from 0.54 to 0.96. Fl ow of
net debt and investnent allowance reserve are statistically
significant conpared to the earlier tw cases. Sales change
vari abl es, both current and |agged have failed to show any effect

on the fixed capital investnent.

Summari zing, the specification (3.3), by the inclusion of
i nvestment all owance reserve, has inproved significantly over the

earlier two specifications, in terms of R values and
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significance of the explanatory vari abl es. | nvest ment al | owance
reserve both current and lagged by one and two years are
i nfluencing fixed capital investnent. Flow of net debt continues

to be statistically significant as in the earlier cases.

The estimated results of specification (3.4), which includes
profits in place of retained earnings, for r = 0 are presented
in table 11.13. The R2 values in this case range from 0.32 to
0.89. The FNDE and IAR variables are statistically significant,

while sales change and profit variables have not proved to be

signficant.
Table 11.14 gives results of specification (3.4) for r=0,I
R2 values here range from 0.31 to 0.91. Estimated regression

equation of the year 1982 - 83 has the highest R? val ue (0.91).
Lagged FNDE and | AR variables are also significant in sone of the

years.

In table 11.15 results of the sane specification for r =
0,1,2 are given. The | owest R2 value is in the year 1984-85
(0.31)and the highest value is in the year 1982-83 (0.94). Fl ow
of net debt is significant in a few of the regressions. Though
this variable with tw year lag is also significant in a few
years, its coefficients are negative depicting the contrary

results.
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Results of specification (3.4) for the case r = 0,1,2,3 are
presentedin table 11.16. In this case, the R values range from
0.41 to 0.95. I nvestment all owance reserve and flow of net debt

are significant in few regressions. Fl ow of net debt with three

years lag and investnent allowance reserve with two years lag are

not statistically significant.

Table 11.17 gives results of the same specification for r =

2
0,1,2, 3, 4. The R values range from 0.58 to 0. 96. Fl ow of net

debt is the only variable, which influences the fixed capital

investnment and is statistically significant.

Summ ng up, this specification has fared well, with flow of

net debt and investnent allowance reserve variabl es having shown

to be significant in many of the cases, as in the earlier

speci fication. Profits variable has not shown any influence on

fixed i nvest nent.

Speci fication (3.5) was estimated to exam ne t he

I nt erdependence or otherwise of fixed investnent and inventory

i nvest nent deci si ons. The results of this specification are
given in table 11.18. The R2 values in this case, ranged from
0.46 to 0.94. Inventory investnment as an explanatory variable

has negative signs for its coefficients in all but one of the

estimated regressions. This shows that fixed and inventory

i nvestnent have an inverse relationship between them which neans
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that the nore the fixed investnent is, the less will be the
inventory investnent. It may be concluded that fixed and

inventory investment are conpetitive in nature.

3.3.2 Tine Series Study

The tine series results of specification (3.1) for the cases

r =0,1, r =0,1,2; r=20,1,2,3 andr = 0,1,2,3,4 are presented in

2
table 11.19. The R values range froma high of 0.71 to a |ow of
0. 05. None of the explanatory variables are statistically
significant.
Table 11.20 contains the results pertaining to specification

(3.2 for all the cases. The highest R value is 0.90 and the
lowest is 0.12. This specification, wth inclusion of profits
after tax in lieu of retained earnings proved to be statistically
significant conpared to specification (3.1). But profits after

tax and flow of net debt have not shown to be significant.

The time series results of specification (3.3) for the cases

r = 0, r = 0,1, r=0,1,2; r=0,1,2,3 and r = 0,1,2,3,4 are
presented in table 11.21. The highest R2 value in this case is
0.99 and the lowest value is O0.24. Here case 4, with the lag

structure increasing 3 to 4 years, could not be estimated for
want of nore degrees of freedom Ret ai ned earnings and flow of

net debt variables are significant in sone cases, involving
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lagged variables of two years. Investment allowance reserve
variable also is significant in a fev regressions. These three
variables with one and two lags are statistically significant in

a fav of the regressions.

Results of specification (3.4) are presented in table 11.22.
The highest R value is 099 ad the lowest is 0.23. This
specification gave good results compaed to the one containing
retained earnings. Investment allowance reserve is statistically
significant in mawy cases. How of net debt is significant in
Me  regressions. Sales change variable is not significant.
Profits after tax is significant only in case 4, involving 47

companies.

To sum up, none of the specifications have fared well in
time series study. However the gpecification with investment
allowance reserve gave good results compared to others, which
exclude this variables. Flow of net debt, profits after tax and
retained earnings are also statistically significant in a few of
the regressions. Sales change variables both current and lagged
have not shown any influence over fixed investment expenditures.
The lagged variables of financial variables also did not perform

well.
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3.3.3 Pooled tinme series cross sections study

Pooled tinme series cross section results for al |
specifications are given in table 11.23. R2 values in these
cases are very |ow. Fl ow of net debt variable has proved to be
significant in all the estimated regressions. Current sales
change variable and investnent allowance reserve are also
significant in many of the regressions. Profits after tax and
retained earnings are significant in alnost all the equations, a

result contrary to the cross section and tine series cases.

2 . .

The R values of these equations are very poor. This may be

due to the special features of the industry, like price controls
on sugarcane and sugar. Another reason for the poor perfornmance

of the equations may be due to the deflation of all variables.

Sunmi ng up cross section, time series and pool ed analysis,
flow of net debt and investnent al l onance reserve are
statistically significant and their coefficients have a positive
si gn. This inplies that external finance and investnent
al | onance reserve have great inpact on fixed capital investnent
expenditures in the sugar industry. The | agged vari ables of
t hese variables are also statistically significant in some of the
years. Current sales change variable seens to have a positive
i nfluence on fixed investnent and is found to be significant in

some of the regressions. The second | ag of sal es change vari able
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Is found to be significant in a few of the regressions. Profits
after tax and retained earnings variables are significant but

their coeffeicents are negative.

3.4 CONCLUDI NG REMARKS :

1. Ext er nal finance is found to be the nobst inportant
determ nant of fixed investnent expenditures, followed by

i nvest ment al | owance reserves.

2. Fixed investnent and inventory investnent are found to be

conpetitive in the short run because of scarce flow of funds.

3. The effect of accelerator and the effects of internal funds
and profits or liquidity are weak in explaining fixed
investment in Indian sugar industry. This may be due to the
extreme form of controls inclusive of price and distribution

of sugar.

4. In the cross section analysis, though the R values have
increased with the increase in the lag structure, the
specifications have not fared well after two lags, wth no
significant inprovenent in the explanatory power of the

i ndependent vari abl e.

5. In the tinme series study, though the R values are high
conpared to cross section results, the explanatory variables

have not shown significant inprovenment over the cross section
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results. In pooled analysis also, no significant inprovenent
occurred in the explanatory power of the independent
vari abl es.

Conmpared to the tine series and pooled analysis, cross
section study has given good results in terns of statistical

significance of the explanatory vari abl es.

The OLS results have shown to be reliable, wth no
multicollinearity and auto-correlation problem as the DW
statistics in tinme series analysis are around 2.1 in all the

cases.



CHAPTER 4

DETERM NANTS CF | NVENTCRY | NVESTMENT BEHAVI QR

In this chapter, the determnants of inventory investnent
behaviour are examned in four sections. In section one,
conceptual framework is presented and in section two framework
of the analysis is incorporated. Section three deals wth

results and discussion and in the last section conclusions are

present ed.

4.1 RELEVANT CONCEPTS :

I nventory, which forns a part of current assets, conprises
of three conponents, wviz (i) raw materials, (ii) goods in
process, sem -finished, secondary and joint products and (iii)
fini shed products. Raw material and goods in process constitute
two thirds of the aggregate inventory holding for the sugar
Industry in India . Inventory investnment is defined as a change
in the stock of inventories, or the net addition to stock of

i nvetories. Inventory investnment is usually perceived as a sum
2
of intended and uni ntended investnent

Intended investnent is the difference between intended or
desi red st ock of i nventories and the current st ock of
i nventori es. Uni ntended inventory investnent results from

unanticipated timng in the receipt of naterial used in
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production as well as from unanticipated sales or output. Firns
hold inventories for nmainly four reasons. They are (i)
Transaction notive (ii) Speculative notive(iii) to mintain

buffer stocks and (iv) to neet the backlog of demand.

In a growing econony like India, inventory investnent is
also required to grow so as to sustain and maintain the flow of
production process on a continuing basis, and for fuller
utilization of existing capacity. It becones highly inportant
for analysis of fluctuations in economc activity because of its
consi derable volatile nature. The standard deviation of
I nventory investnent over tine, as opposed to its nean, s

. . 3
conparable to that of capital expenditures

4.2 FORMULATI ON OF MODEL

Inventory investnment behaviour is analysed in the present
study, in the franmework of flexible accelerator nodel, si nce,
the naive accelerator nodel is unrealistic, as it assumes no |ags
in the adjustnent process. But in reality, there wll be
procurenent |ags between orders and deliveries and their length
depends on the source of supply and availability. Another factor
influencing the speed of adjustnment is uncertainty in the

mar ket for raw material, and in the demand for final product.

The sal es change variables both current and |agged ones are

i ncl uded in the nodel to represent the accelerator effects.
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Lagged sal es change variable accounts partly for expectations of
net sal es changes (proxy to expectational -accel erator hypothesis)
and partly for partial adjustnent process (proxy to flexible
accel erator hypot hesi s). Stock of inventories at the beginning
of the period is included to represent the lag in achieving

desired | evel of inventories.

The financial variables considered in the nodel are flow of
net debt and retained earnings or alternatively profits. FI ow of
net debt represents external finance and, retained earnings or
profits represent the internal source of finance. The flow of
net debt is one of the major external finance vari abl es, which
serves for both short term and long term funding. There will be
lags in inventories of i mported, donestic materials and
conponents due to procurenent procedures and delivery lags etc.
Si nce, retained earnings or alternatively profits are an
important source of internal funds for inventory investnent,
they are included in the nodel. In order to get a correct
appraisal of the effect of flow of funds, both internal and
external, there is a practice to include fixed investnent also in
the nodel of inventory investnent. The other variables

consi dered are cost of funds and stock-sale ratio.

A distinguishing feature of this study is that, a finite
distributed lag structure 1is considered for the financial
variables also in addition to the sales change vari abl es. Three

sal es change variables including one current and two |agged ones
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are considered as explanatory variables in specifications of

step-w se regressions.

Al'l the variables are in current prices. Three cases viz.,
time series, cross section and pooled are considered. Al the
financial variables are deflated by capital stock of previous
year, except the sales change variables, which are deflated by
sales of previous year. These ratio neasures of variables are
i ndependent of units of neasurenents and of scale and it helps to

correct for heteroscedasticity.

In the case of cross section study, cross section
regressions for every year are conputed. But, results of the
estimated regressions wth RZ nore than 0.3 only are being
reported. Time series estimation was carried out for four
cases. In case one , there are 23 conpanies and the data runs
from 1965-66 to 1986-87. There are 27 conpanies with data from
1965-66 to 1985-86, in case two. In case three, there are 34
conmpani es, having data from 1965-66 to 1982-83. In case four, 45

conpani es have data ranging from 1965-66 to 1980-81

Both l[inear and log-linar forns of the nodels are estinated

for tinme series and cross section study. Since the results
obtained for linear and log-linear forns of the nodels are
simlar in alnost all cases, only results of the linear forns

are being reported, to avoid repetition. Al the tables of this

chapter are presented in appendix I11.



The method of

estimation was ordinary

nodel specifications are as foll ows.
2 2 2
IN(t) _ A S(t-r) RENT (t-r) FNDE (t-r-1)
ke-1) - 2t E: b, sE-r=1) +§: CrX(t-r-1) E: X (t=r-1)
r=0 r=0 r=0
I(t)
+ e K (t-1) (4.1)
IN(t) _ A S(t-r) RENT (t-r) FNDE (t-r)
k(e-1) -~ @t E: bp S(t-r-1) +§Z °r k(t-r-1) o E: d, kK(t-r-1)
r=0 r=0 r=0
I(t) INS(t-1) INS(t)
+ e K(E-1) + f K(t-1) =Tt + h ACF (4.2)
2 2 2
IN(t) _ A S(t-r) PAT (t-r) FNDE (t-r)
k(t-1) ~ @ 7 Z by §ET-1) T Z °r k(t-r-1) " Z A X(t-r-1)
r= r=0 r=0
I(t)
+ e KE=1) (4.3)
2 2 2
IN(t) _ A S(t-r) PAT (t-r) FNDE (t-r)
k(E~1) — 2 % 2: b sTE-7-1) +§: °r K(t-r-1) E: e K(E-r-1)
=0 r=0 r=0
I(t) INS (t-1) INS (t)
+ e K (t=1) + f K(E-1) g S(0) + h ACF (4.4)
Wiere r = 0,1,2 are one year lags and a,b,c,d,e,f,g and h are

| east
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squres. The

regression coefficients of the concerned vari abl es,
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Gross fixed investment

and I =
K = Goss fixed assets
AS = Sal es Change
IN = Inventory investnent
RENT = G oss retained earnings
FNDE = Flow of net debt(external finance)
PAT = Profits net of taxes
| AR = Investnent allowance Reserve
INS = Stock of inventories

ACF = Average cost of funds

t = Time subscript
4.3 DI SCUSSI ON OF RESULTS :

4.3.1 Cross Section Study:

The estimated results of inventory investnent nodel (4.1)
are presented in table IIl.I for r = 0. The st range from 0.53
to 0.91. Flow of net debt and retained earnings are
statistically significant in all the years. Fi xed investnent is
negati vel y rel at ed to i nvent ory i nvest ment , si nce its
coefficients have negative signs. The sales change variable is
not statistically significant and its coeffcients have negative

signs in nost of the cross sections.

In table 111.2, there is a slight inprovenent in st when
2

| agged variables are included in the nodel. The R s range from
0.56 to 0.88. Only the current financial variables, both flow of

net debt and retained earnings are significant. The |agged flow
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of net debt variable is even negative in sone cases. Simlarly,
the lagged retained earnings and |agged sales change variables

have not been statistically significant.

The results for r = 0,1,2 are presented in table Ill1. 3. The
R?s range from 0.64 to 0.91. Here also, the current variables of
flow of net debt and retained earnings are statistically
significant. The | agged variables have not shown any influence
on inventory investnent. The sales change variables both |agged
and current are not statistically significant and bear negative
signs in many regressions. Fixed investnent is negatively

related to inventory investnment in nmany regressions.

Sunmi ng up, the specification (4.1) has perfornmed well wth
hi gh ng and many significant explanatory variables. Flow of net
debt and retained earnings are statistically significant in all
the cases viz., r =0; r=0,1 andr =0,1,2. Lagged flow of net

debt and | agged retai ned earnings variables have not established

any inpact on inventory investnent. Simlarly, sales change
variables - both current and |lagged - have not registered any
i nfluence over inventories. Fi xed investnment has an inverse

relati onship with inventory investnent.

The results of the specification (4.2) are presented in

table Il1. 4. Here r = 0, which neans that the regressions were
: 2

run for current vari abl es. The R's range from 0.52 to 0.90.

The financi al variables FNDE and RENT are statistically
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signi ficant In many regressions. The current stock of
inventories and |agged stock of inventories variables are also
statistically significant. Fixed investnment is negatively

elated to inventory investnent, here also.

In table 111.5 the results of specification (4.2) for the
2

case r= 0,1 are presented. The R s here range from 0.64 to 0.91.
Here also, as in the previous specification, the financial
variables FNDE and RENT are statistically significant in nost of
the regressions. The |agged variables of FNDE and RENT are not
statistically significant and nmany of their coefficients have
negative si gns al so. Fi xed i nvest nent I's statistically
significant in half of the regressions and has negative signs.
The sales change variables are not significant and sonme have
negative sings al so. The current stock of inventories variable
is statistically significant in half of the regressions. Thi s
neans that there is a direct relationship between stock of

inventories and inventory investnent.

In table I11.6, the results of specification (4.2) for the
case r = 0,1,2 are given. The I% in this case range from 0.66

to 0.93. The results are the sane as in the previous case.

To sum up the three cases, there is no significant
improvenment in the results of this specification over the
previous one, even by the addition of stock to sales ratio,

average cost of funds and | agged stock of inventories variables.
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Only current stock of inventories is significant in sone of the

regressi ons.

The estimated results of specification (4.3) are given in

table 111. 7 for the case r= 0. The ng in this case range from
0.67 to 0.92. The variables FNDE and PAT are statistically
significant. Sal es change variable does not seem to show any
influence on inventory investnent. Fixed investnment is inversely

related to inventory investnent.

2
Table 111. 8 gives results for the case r = 0,1. R values
. 2 .
here are nore than 0.52. The highest value of R is 0.92.
Lagged variables are not statistically significant. The

conclusions in this case are simlar to the earlier cases.

The results for the case r = 0,1,2 for specification (4.3)
are presented in table I11. 9. R values range from 0.62 to 0.92.
Lagged variables have not shown any influence over inventory
i nvestnent, here also. Al other findings are simlar to earlier

cases.

Summari zing all the three cases, the results of this nodel
specification are simlar to that of specification (4.1), in
which retained earnings was used in lieu of profits. Her e
profits variable has proved to be statistically significant as

was retained earnings in specification (4.1).
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The estimated results for specification (4.4) for r = 0,
are given in table 111. 10. The Fg values range from 0.52 to
0. 97. FNDE, PAT and INS variables are statistically significant

in many regressions. Fixed investnent is inversely related to

inventory investnent.

Table 111.11 presents results for specification (4.4) for

2
case r= 0, 1. R values here range from 0.65 to 0.88. The |agged
variables are not statistically significant. Sal es change
variables have no effect on inventory I nvest nment . Q her

findings are simlar as in earlier cases.

The results of specification (4.4) for the case r = 0,1,2
are presented in table 11.12. FNDE, PAT and INS variables are
significant in nost of the regressions. Qurrent stock of
inventories is also statistically significant. The ACF vari abl e
is not significant. Lagged stock of inventories is also not
significant and has little effect on inventory investnent.

Lagged vari ables, both of sales change and financial variables,

are not statistically significant.

Sunmming up, in all the four specifications the financial
vari abl es, flow of net debt and retained earnings and
alternatively profits have turned out to be statistically
signi ficant I n determ nati ng t he i nventory I nvest nment
expendi t ures. The sales change variables, both current and

| agged have no influence on inventories. Fi xed investnent is
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inversely related to inventory investnent and is statistically
significant too. Thus, the interdependence of inventory and fixed

i nvestnent is indicated.

4.3.2 Time Series Study

The tine series results of specification (4.1) for cases 1
to 4 are presented in table IIl. 13. The st in all the cases
are well above 0.9, except in case 1, for r = 0 and r = 0,1. The
FNDE variable is statistically significant in all the cases.
The RENT variable is significant in sone, but not in all the
regressi ons. Fixed investnent is inversely related to inventory

investnent but is not significant.

The time series results of specification (4.2) are presented

intable I11.14 for all the cases 1 to 4, for r =0, r = 0,1 and
2
r = 0,1,2. The R values for all the regressions are more than

0.90. The H\DE variable is statistically significant in may

regressions. FRENT ad INS variables are statistically
significant in some cases only. Lagged variables are not
statistically significant with little quantitative effect on

inventory investment.

Table 111.15 presents time series results of specification
(4.3) for all the cases 1 to 4, for r = 0, r = 0,1 aad r = 0,1,2.
The R values are well over 09 in all the cases. ACE is

statistically significant in amost all the regressions. PAT
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variable is statistically significant in only sone of the
regr essi ons. Fixed investrment is inversely related to inventory

investnment and is not significant.

Time series results of specification (4.4) are given in
table I'll. 16 for all the cases for r =0, r = 0,1 and r = 0,1, 2.
The R2 values are well over 0.95 in all the cases. The sane

conclusions drawn in the previous case hold good here al so.

. . : : 2 .
To sumup, in tine series analysis, the Rs are very high,
well over 0.9 in alnost all cases, with a few exceptions,

indicating the better fit of the nodels. The financial variable

FNDE, is statistically significant in all the estimated
regressi ons. The other financial variables, RENT and PAT are
also significant in sonme cases. Fi xed investnent is inversely

related to inventory investnent and is statistically significant
In some regressions. The sal es change variables, both current
and |agged have not shown any effect on inventory investnent.
The vari abl es, cost of funds and | agged stock of inventories are
not significant. Current stock of inventories variable has

exerted some influence over inventory expenditures.

4.3.3 Pool ed Anal ysis

The estimated pooled time series cross section results are
: 2 . .
presented in table I11. 17. The R's in this case are centered

around 0. 5. The financial variables FNDE, RENT and PAT are



statistically significant in all the regressions. The | agged

variables of these, are negatively and statistically significant

in sone regressions. Fi xed investnent is negatively significant
in many cases. The sal es change variabl es have not established
any influence on inventory investnent. Current stock of

inventories is significant in many cases, while cost of funds is
significant in a few regressions. Lagged stock of inventories is

not significant and its coefficients are mnute.

4.4. NMAIN FI NDI NGS :

1. Ext er nal sources of financing have nore influence on

inventory investnent than internal funds.

2. The financial flows, both internal and external have proved
to be very inportant determnants of inventory investnent

and are statistically significant too.

3. Accel erator has not proved to be an inportant determ nant of

inventory investnment in Indian sugar industry.

4. Fi xed investnment has an inverse relationship with inventory

i nvest nent suggesting the presence of interdependence

bet ween the two.

5. Lagged variables have not established any influence on
i nventory investnent. This inplies that there are no |ong

term lags in orders and deliveries of inventories in the

sugar industry.
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6. cost of funds variable has not exerted any influence on

i nventories.

7, The results are free from auto-correlation and other
econometric problens, as the DW statistics in time series

analysis are all around 2.1.

Krishnamurthy, K and D U Sastry (1975) , Investnent and financing
in the corporate sector in India, Tata McGraw HiIl, Bonbay.

2 Eisner, R (1974), "Factors in Inventory Investnent”, in Factors
in Business Investnent, National Bureau of Econom c Research,
Princeton University Press, Princeton.

3l bi d.



CHAPTER 5

DETERM NANTS OF EXTERNAL F NANCE AND DIVIDEND BEHAVI OLR

In this chapter, the determnants  of ext er nal

financing activity and dividends behaviour are anal ysed.
5.1 EXTERNAL FI NANCE : POSSI BLE DETERM NANTS

5.1.1 BASI C | SSUES :

The demand for external finance arises mainly due to
the constraints on the availability of internal sources of
fi nanci ng. Internal source of finance conprises of dividends
paid to share holders and retained earnings of the firns. Firns
depend on external sources of financing, to achieve a higher
rate of growh than is possible with retained earnings. So,
hi gher amount of dividend paid to share holders induce higher
dermand for external finance. Hence, the demand for external
finance is positively related to the investnent needs. Thi s

hypot hesis may not be true in the case of firns which are either

not growi ng or have no growh opportunities.

Ext ernal sources of finance conprise of borrow ngs from
banks and other financial institutions, borrowi ngs from
government and sem -governnent bodies, equity and preference

shares, deposits, debentures, bonds and pai d-up capital.
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5.1.2 Anal ytical Franmework

Kal ecki's (1937) principle of increasing risk 1is
incorporated in the nodel of external finance. According to
this principle, the extent to which a firmcan or will borrow is
governed by the ampunt of its indebtedness, as the marginal risk
rises with the increase in outstanding debt in relation to its
own capital. Risk is considered to be an increasing function of
outstanding debt, since in the event of failure of business,
borrower is endangered. Increasing risk constrains borrowing to
some portions of its own capital. Hence, the flow of credit is

negatively related to outstandi ng debt.

In the enpirical investigations, the risk factor is
represented by the stock of net debt. The analysis is done to
exam ne the |inkage between financial and investnent decisions.
The other explanatory variables included in the nodel in

step-wise regressions of alternative specifications are fixed

i nvest nent I nventory investnent, profits or alternatively
retained earnings and flow of net debt. Mich discussion on the
choice of variables was done in earlier chapters. Two

specifications of the nodel are considered with profits in one,

and alternatively retained earnings in the other.

The analysis is carried out for three cases viz, cross
section, tinme series and pooled tinme series cross section. Bot h

linear and log-linear forns of the specifications are estinated



115

for time series and cross sections data. Since the results are
simlar for both linear and log-linear forns, only the results of

the fornmer are presented here.

Time series estimation is done for 5 cases. Case 1,
has 23 conpanies in it having data from 1965-66 to 1986-87. in
case 2, there are 27 conpanies with data ranging from 1965-66 to
1985- 86. There are 34 conpanies, wth data ranging from 1965-66
to 1982-83. Case 4 has 45 conpanies, with data from 1965-66 to
1980- 81. In case 5, there are 56 conpanies. The data in this

case are from 1965-66 to 1975-76.

All the variables are at current prices. Cross
sections for each year, involving 21 years are estinated. But
results of alternate years and where ever the R values are nore
than 0.3 are only reported. Al the variables are deflated by
the capital stock of the preceding year as a correcting neasure
for heteroscedasticity. The results are obtained by the nethod

of ordinary l|east squares. Al the tables of this chapter are

presented in appendix |V
The specifications of the nodel are given by

FNDE (t) + c IN(t) | 4 NDE(t-1)

R E-1) K(t-1) K(t-1) K (t-1)

RENT (t) (5. 1)
K(t-1)

+ &
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FNDE (t) - @ b I(t) + @ IN(t) + d NDE (t-1)
K(t-1) K (t-1) K (t-1) K (£-1)
4 g TALTE) (5.2)
K (t-1)

5.1.3 DI SCUSSI ON OF RESULTS :
5.1.3.1 Cross Section Analysis

The estimated results of the specification (5.1) are

presented in table IV.1. The st here, range from 0.50 to 0. 87.

In all the regressions, inventory investnent variable is
statistically significant, with a positive coefficient. In all
the vyears, the retained wearnings variable is negatively

significant, except in 1969-70, wherein it is not significant.
This shows that the larger the retained earnings, the |esser wll
be the demand for external funds. This finding is consistent

with the theory and enpirical findings of earlier studies.

The fixed investnent variable is positively related to
the demand for external funds, except in one or two years. In
nore than half of the cross sections, this variable turned out to
be significant. Stock of net debt is positively related to

external finance in half of the regressions.
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The results of the specification (5.2) in which profit

variable is included in lieu of retained earnings are given in
2

table 1V. 2. The R s range from 0.51 to 0.93. The inventory

investnent variable is significant in all the years and is
positive also. Profits are negatively related to external
finance. Stock of net debt is positively related to external

finance variable in half of the cross sections. These results

confirmthe findings of specification (5.1).

5.1.3.2 Time Series Analysis

The time series results of specifications (5.1) and
(5.2) are presented in tables IV. 3 and IV. 4 respectively. The
nodel has perforned well in terns of the explanatory power and
statistical significance of the variables. The st are well over
0.9 in alnobst all the cases . Here also, inventory investnent,
retained earnings and profits after tax are statistically
significant. The latter two internal sources of finance are

negatively related to external finance.

5.1.3.3 Pool ed Anal ysis

The estimated nodel specifications for pooled cross

section tine series are as foll ows

FNDE(t) _  0.0272 0.8271 PAT(t)" ,  0.3777 1(t)”
(10.4618) =gy
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*
1.2130 IN(t) " 0.02421 NDE(t-1)
63.084 — p P
( 5)  X7E=T) (2.5458) K(t-1)
2
R = 0.8155 , F = 1019.37
*
FNDE(t)  _ ,0105 - 1.0127 RENT (t)© + 0.3561  I(t)
K(t- 0.6331 -18. o .
K(t-1) ( ) (-18.6651) R(E=1) (10.0771) K(t-1)
*
# 1.3247 IN(t) + 0.0223 NDE(t-1)
(64.8381) wreoyy (2.4284) K(t-1)
2
R = 0.8245 , F = 1099.33
In this case too, the RR' s are good. | nvent ory
i nvest nment fixed investnent and stock of net debt are

statistically significant and positively related to external
finance. The retained earnings and profits variables are
negatively related and significant. These results are in

conformty with the cross section and tinme series results.
5.2. DETERM NANTS OF DI VI DENDS BEHAVI OR :

5.2.1 BACKGROUND :

Dividends refer to that portion of a firmis net earnings
which are paid out to share holders. Since dividends are
distributed out of profits, the alternative to the paynent of
dividends is the retention of earnings or profits. There is a
reci procal relationship between retained earnings and cash

di vidends, the larger the retentions, the lesser will be the
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di vidends and vice versa. A major financial decision of a firm
is the dividend decision, in the sense that the firm has to
choose between either distributing profits to induce the share
hol ders to invest in share capital or retaining the profits net
of tax provision as retained earnings or cash flow or liquidity
of the firm This helps to raise the stock market value of the
firm so that the internal funds are ploughed back for

rei nvest nent .

There are conflicting opinions regarding the inpact of
dividends on the share prices and valuation of the firm
According to one school of thought ( Mdigliani and Mller
(1961)) dividends are irrelevant so that the anount of dividends
paid has no effect on the valuation of the firm The second
school of thought considers that dividend decisions are relevant
to the value of the firmmeasured in terns of the market price of
the share unit of the firm The theories that support the
rel evance of dividends in market valuation of firns are that of
Walter (1963) and Gordon (1960). Yet, there is another
conceptual and analytical framework of Lintner (1956) presented

in the follow ng section.

5.2.2 MATERI ALS AND METHODS :

In the present study, enpirical investigations of the
di vi dend behavi our have been carried out in the franmework of the

Lintner's (1956) nodel.
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The Lintner hypothesis is a major and well established
proposition on dividend behaviour. This hypothesis states that
dividends represent primary and active decision variable, while
retained earnings are largely a by-product of dividend decision

taken in terns of well established practices and policies.

The capacity of the firmto pay dividends is inversely
represented by cash flow variable i.e., profit net of taxes but
gross of depreciation. Liguidity is inplicitly considered in the
nodel by including flow of net debt variable which is again
inversely related to Liguidity. Lagged dividend is included as
the previous year's dividends can have a bearing on the present
dividend decision of the firm Another variable incorporated in
the nodel is total investment expenditure, which includes fixed
as well as inventory investnent. Profits after tax is another
i mportant determ nant considered in the nodel. In enpirical
investigations of the dividend behaviour, many of the above
expl anatory vari abl es, viz., i nvest ment, external finance,

liquidity and profits after tax have been incorporated in the

nodel .

The specification of the nodel is given by,

DIV (t) = a + b PAT(t-1) + C FNDE(t-1)
K(t-1) K(t -1) K(t - 1)

I (t) +IN(t) , e DIV (Tt -1)

K(t - 1) K(t - 1)

+ d (5.3)
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Al the variables are at current prices. Al the variables
are deflated by capital stock of previous year to correct for
het eroscedasticity, which is comon in cross-section analysis.
The analysis is done for three cases, tinme series, cross-section
and Pool ed. Both linear and log-linear forns of the nodel are
esti mat ed, but results of the Ilinear form only are being

reported, since they are simlar in both the forns.

In the case of tinme series analysis, different cases were
formed by increasing the nunber of conpanies in each case. Thus
in case |, there are 23 conpanies, case |l 27 conpanies, case Il
34 conpanies and case |V 45 conpanies. This is done nmainly
because of lack of data for all the conpanies for all the years.
Hence, in case |, the 23 conpanies data are from 1965-66 to
1986-87, where as in case 2, the data are from 1965-66 to 1985-86
for 27 conpanies. That is, in case Il 4 nore conpanies could be
included if we were to |oose the last observation ie data for
1986- 87. The results are obtained by the method of ordinary

| east squares(OLS).

5.2.3 ANALYSI S OF RESULTS :

5.2.3.1 Cross Section Analysis

The «cross section results of dividends behaviour are
presented in table IV.5. An overall view of this table suggests

that the estimated regression equation has R values ranging



from 0.44 to O0.87. Anot her striking feature is t

years except in 1976-77, the

statistically significant with a positive sign

| agged dived ends variable
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hat in all the
is

This shows the

influence of |lagged dividends on current dividends. Profits
after tax variable is the next better explanator of dividends.
Flow of net debt variable and total investnent expenditure

variable show relatively poor
statistically significant.

negative sign.

5.2.3.2 Time Series Analysis

The estimated linear tine series nodel for case |
involving 23 conpanies is given by,
DIV(t) _ 0.0109 0.0192 PAT (t) 0.3138 PAT(t)-PAT(t-1)
- To(- e .7010
R(t-1) (1.3495) (=0.1907) g(E=1) (0 ) K( €t-1)
+ 0.0252 FNDE(t) - 0.0413 I(t) + IN(t)
(0,.9035) m—_T)‘ (-1.1700) ——K'-z"m‘"-*
. 2 = 453
+ 0.8346 DIV(t-1) R® = 0.3
(2.1348) —gTE-1) F = 1.3624
D.W = 2.1025
The estimated |inear nodel for <case 2, involving 27 conpanies is
gi ven by,
=l *
DIV(t) _ 0.0019 0.1817 BAT(t) _ %.%11216) PAT (t)-PAT(t-1)
K(E-1) (0.3834) (1.5712) proT) " K(t-1)

expl anatory power,

and are not

In sone years the coefficients bear
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+ (2.2222) FNDE(t) _ 0.0409 I(t) + IN(t)
; K(E=T) (=1.2268) R(E=T)
* 2
+( 0.8847 DIV(t-1) , R° = 0.9603
1752530) ~s——me
K(t-1
(t=1) F = 68.6071
D.W = 2.2641

The estimated linear nodel for case 3, including 34 conmpanies is

gi ven by,
*
DIV(t) _ 0.0099 , 0.2312 PAT(t) _ 0.0814 PAT (t) -PAT (t-1)
K€1) (2.5251) (4.0517) R(E-T) (-0.6282) K(E=1)
, 0.0422  FNDE(t) _ 0.0427 I(t)+IN(t)
(1.5994) m (=1.3580) W
*
4 0.2099  DIV(t-1) 2
(1.2414) m—)"’ , R = 0.7560
F = 6.8108
D.W = 2.1814
The estimated |inear fornofcase 4, involving 42 conpanies is
gi ven by,
DIV(t) _ 0.0074 0.0629 PAT(t) _ 0.2808  PAT(t)-PAT(t-1)
K(E-1) (1.7432) (1.2994)  gre-1) (1.5898) K(t-1)
0.0082 FNDE(t) _ 0.0001 I(t) + IN(t)
LA S (0.0036)
IV(t 1)*
4+ 0.5807 D p 2
(2.3607) =1y ' R 7 0. 8604
F = 1.2991
D.W = 2.2934
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The estimated |linear form of the nodel for case 5, i nvol ving 56

conpanies is given by,

DIV(t) _ 0.0252 + 0.5670 PAT(t) _ 0.5887 PAT(t)-PAT (t-1)
FETy | (11583 (1.7953) gre—r, (-1.1684) T —
" 0.0423 FNDE(t) _ 0.0027 I(t) + IN(t)
(0.4559) K_(_t——l) (-0.0266) —K(ET
*
1.8346 DIV(t-1) 5
(=1.5574) —K'F‘l—)— y, Rm = 0.6101
= 1.,2513
D.W= 2.2017

From the analysis of the above five estimated |inear

equations, it beconmes anply clear that |agged dividend variable
Is consistently and statistically signi ficant across the
alternative specifications throughout. On the whole, the R

values are well above 0.6, indicating the goodness of fit of the

nodel . In all the cases, the lagged dividend variable is having

positive sign.
5.2.3.3 Pool ed Analysis

The estimated pooled tine series cross section nodel is as

foll ows

*
DIV(t) - 0.0046* 3 0.0092 PAT(t)* o 0.0161 PAT (t)-PAT(t-1)
ETE:TT (8.2448) (2.8951) ETE:ET (4.6664) K(t-1)
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0.0023 I(t) + IN(t) _ 0.0028 FNDE (t)
0.7354 DIV(t-1) R % = 0.5740
TR T— '
(34.5364) K(t-1) F = 310.2702

Here R value is above 0.5 and all the variabl es except
flow of net debt have a positive sign for their coefficients.
Lagged dividends is significant here also as in the case of cross
section study. Total investnent expenditure and profit after tax

variable are statistically significant.

5.3 CONCLUSI ONS

1. In terms of the R values and explanatory power of the
vari abl es, i nventory investmnent is the nost i mpor t ant
determ nant of external finance. The other determ nants in
t he or der of I nportance are ret ai ned ear ni ngs and

alternatively profits, fixed investnment and stock of net debt

vari abl es.

2. The demand for external finance is negatively related to
internal sources of finance. This mneans the |lower the

profits, the higher will be the demand for external funds.

3. Investment expenditures, both fixed and inventory influence
external financing activity significantly. More particularly,

i nventory investnent has greater inpact on external finance.
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The principle of increasing risk, constraining the flow of

external finance is substantiated in many of the cases.

Di vidend decisions are largely autononmous of investrment and
external financing decisions and therefore retained earnings

are residual in character

The profit wvariable is not statistically significant in

determ ning the dividends in sugar industry.

QG her variables such as the flow of net debt, investnent
expenditures and the liquidity position of firm have not

establi shed any influence on the dividend policy.

+ This trend energes in log-linear form al so.



CHAPTER 6

INVESTMENT,  DIVIDENDS AND EXTERNAL FINANCE : A  SIMULTANEOUS
DETERMINATION

In this chapter, the problem of simultaneous determination of
investment, dividends axd external financing decisions is

examined in the framework of simultaneous equation modd.

6.1 THE LOGIC OF INTERDEPENDENCE :

The first attempt to study the three decisions of
investment, dividends and external finance wes done by Dhrymes
ad Kurz (1967). The preceding chapters traced the determinants
of fixed investment, inventory investment, dividends and external
finance and the quantitative significance of those determinants
to each separately, in the framenak of single linear multiple
regression models, estimated by ordinary least squres method.
The AS results brought out the inverse relationship between
fixed capital investment and inventory investment, quantitatively
eech serving as an explanatory variable to the other in their
estimated regressions. Further, dividend decisions were
autonomous with respect to its determinants in the sense that
estimated regressions of dividends did not exhibit any
explanatory variable to be statistically significant. Since

these explanatory variables fom part of investment and external
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financing decisions, we require to examne whether external
financing and investnent decisions and dividends are so nutually
dependent or otherwise in estimation of sinmultaneous |inear
equati on nodel s. Estimati on of such sinultaneous relationships
by ordinary |east squares nethod leads to sinultaneous equation
bi as. Since, it is necessary to nmake reliable, stable and a
correct appraisal of the i nt erdependence anong the three
decisions and the statistical significance of their determ nants,
it is appropriate to approach the problem in a sinmultaneous
equation framework. For this purpose, the Two stage |east sqares

nethod is used.

The sinultaneous equation nodel has four behavi oural
equations, one each for fixed investnent, inventory investnent,
di vidends and external finance. The four endogenous vari abl es of
the system are fixed investnent (I(t)), Inventory Investnent
(IN(t)), Dividends (DV(t)) and External Finance (FNDE(t)). The
exogenous variables are sales changes (Ast), retained earnings
(RENT(t)), and profits after tax (PAT(t)), stock of net debt
(NDE(t-1)), | agged dividends (DV(t-1)), total investnent

expenditures (I(t) + INt)) and investnent allowance reserve

(1 AR()) .

Al'l the variables are at current prices. Al the variables

except sal es change are deflated by capital stock of the previous



year .

year .

The equations of the systemare :

3
I(t) AS (t-r)
Re-1) - @ +r§obr S(t-r-1)
3
FNDE (t-r)
L rfodr K(E-r-1)
IN(t) ) ; p _AS(t-r)
K(t-1) oo T TS(t-T-1)
2
FNDE (t-r)
vk RED)
. INS (t-1)
K(t-1)
FNDE(t) _ RENT (t)
K(t-1) a + b —Fra)
NDE (t-1)
Tl xiE-n
DIV (t) PAT (t)
K(E-1) R RS T ¢
DIV (t-1)
T e xr-1)
PAT(t) = DIV(t) + RENT(t)
This system of

conditions of

equations fulfils the
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Sal es change variables are deflated by sales of previous

3
RENT (t-r)
¢ Sg e iETL)
Wty - K(t=-r-1)
2
IAR(t
+ Z e — . (6.1)
rely T K{t=r-1]
" g o RENT(t-r)
peg T K(E-T-1)
I(t) INS (t)
e e t I s
(6.2)
IN(t) I(t)
xie-n) T 9 R(ee)
(6.3)
FNDE(t) , 4 I(t)+IN(t)
K(t-1) K(t-1)
(6.4)
... (6.5)

rank axd order

identification ad is over-identified, ad hence it
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is estimated by the nmethod of two -stage |east squares (2SLS).
Equation (6.5) is an identity representing the division of

profits between dividends and retai ned earnings.

6.2 PRESENTATI ON OF RESULTS :

6.2.1 Cross Section Analysis

Cross section results estimated by the nethod of two stage
| east squares for specification (6.1) are given in the table V.1
for r = 0. The R values in this case range from 0.37 to 0.82.
The variables flow of net debt and investnent allowance reserve
are significant in all the regressions. Retained earnings is not
significant. The sales change variable is significant in a few

of the regressions.

The results of specification (6.1) for r = 0,1 are presented
in table V. 2. The R s here range from 0.65 to 0.94. The sane
conclusions, drawn in the previous case apply here also. The

| agged variables are not statistically significant.

Table V.3 presents results of the same specification for r =
0,1, 2 The R values in this case range from 0.50 to 0.93. The
current sales change variable is significant in sone years. The
lagged sales change variables also are significant in a few

equat i ons. I nvest nent allowance reserve is significant in nore
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than half of the regressions, while flow of net debt is
significant throughout, 1in all the equations. The | agged
variables of the variables concerned are not statistically

significant.

The results of specification (6.1) for the case r = 0,1,2,3
are given in table V. 4. The st here range from 0.58 to 0.94.

The conclusions drawn in the earlier case apply here al so.

To sum up, in the estimated specification (6.1), of
si mul taneous system flow of net debt and investnent allowance
reserve have perfornmed very well followed by sales change

vari abl es both current and | agged ones.

The cross section results of specification (6.2) for r= 0
are presented in table V.5. The R2 values in this case have
fared extrenmely well, with nore than 0.99 in all the regressions.
The reason for this is that the included explanatory variables
are adequate, representative and are statistically significant.
Retained earnings, sales change and flow of net debt show
positive inpact on inventory investnent. Fi xed investnment shows
negative influence on inventories. Inventory stocks to sales
ratio is negatively significant. Stock of inventories at the
begi nning of the period shows positive influence. The cost of

funds variable has not proved to be significant.
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The results of the sane specification for r = 0,1 and
r=0,1,2 are presented in tables V.6 and V.7 respectively. The

R wvalues in these two cases are well over 0.99 in all the

regressi ons. The conclusions drawmn from table V.5 apply here
al so. The l|agged variables are also significant. The | agged
variables of retained earnings are negatively significant. The

cross section results of specification(6.3) are presented in table
V. 8. The R2 values in this case are well over 0.99 in all the
regressions. Fixed investnent, inventory investnment and stock of
net debt at the end of period t-1 are positively significant to
i nfluence external finance. Retained earnings is negatively
significant. Sal es change variable has not exerted any influence
on external finance. Thi s suggests that the demand for external
finance depends on the level of fixed and inventory investnent
expenditures and net debt of wearlier years. The larger the
retained earnings the firmhas, the lesser will be the demand for

external funds.

The cross section results of the specification (6.4) are
presented in table V.9. The R values here range from 0.45 to
0. 79. Dividends at the end of period t-1 is statistically
significant, while profit variable is significant in some of the
regr essi ons. Flow of net debt and total investnent expenditure
vari ables are not significant. This shows that dividend decisions

are autononpus of investnent deci sions.
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6.2.2 Pooled Cross Section Analysis

The pooled cross section results of specifications (6.1),

estimated by the nmethod of 2 SLS are as follows

*
I(t) _ _ 0.0217" 0.0655  AS(t) 0.0880 AS(t-1)"
R(t-1) (-3.1743) ¥ (8.1548) ~S(t-1) (7.5106) S(t=2)
, 0.1017  AS(t-2)" _ 0.0643  RENT(t)"
(9.7437) ~S(k=3) (-2.6999) R(Et=1)
*
, 0.0292 RENT(t-1) _ 0.1669 RENT(t-2)
(1.0011) K(t-2) (-5.9203) K (€-3)
*
. 0.2244 FNDE(t)  _ 0.0014  FNDE(t-1)
(34.2797) “K(E-1) (-0.2675) — K(t-2)

*
0.0005 FNDE(t-2) , 1.5272 IAR(t)

*  (0.0882) TK(t-3) (9.8120) K(E-1)
*
_ 1.2894 IAR(t-1) | 0.4177 IAR(t-2)
(=6.6563) K(t-2) (2.6928) K(t-3)
2
(for r = 0,1,2] R* = 0.6949
F = 180.9375
The estimated specification (6.2) is given by,
IN(t) _  0.0757 _ 0.0669  AS(t) 0.0778 AS (t-1)
K(t-1) =~ (19.1517) (27.6133) S(t-1) (25.4824) S(t-2)
*
, 0.1404 As(t-z)* 1.0558 RENT (t)
(40.3054) ~5(t-3) (175.4533) K(t-1)
_ 0.3168 RENT(t-1) _ 0.4843 RENT (t-2)
(-44.7380) K(t-2) (-57.1001) K(t-3)
*
1.2099 FNDE(t) _  0.0062  FNDE(t-1)

(134.6856) K(t-1) (-4.6747) K(t-2)

*
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FNDE(t"Z) *
.0007 ——21=7¢ 1.334
% 0.000 R(E-3) - 2 5 ¥(t)
(0.4769) (=56.9907) K(E-1)
, 0.0138 Acr® 4+ 0.0001 155&2:&1*
(16.5510) (49.7673) "K(t-1)
INS(t) ¥ 2
0.3884 INS(t) )
(37.7354) S(t) ' R 0.9971,
F = 25566.66

( forr =0, 1, 2 )

The estimated specification (6.3) is given by,

*
FNDE(t)  _ 0.0104° _  1.0010 RENT(t) , 0.3651 I(t)
K(t-1) (7.5517) (-216.8440) K(t-1) (51.6003) K(t-1)
* *
4 1.2119 IN(t) , 0.0221 NDE (t-1)
(475.5929)  K(t-1) (27.8312) T“K(t-1]
R®> = 0.9984, F=. 378.1818

The specification (6.4) estimated for pooled cross section data

is given by,
DIV(t) _ 0.0049" _0.0122  FNDE(t) 0.0111 I(t)+IN(t)"
K(t-1) (8.5358) (-2.5589) K(t-1) (2.2728) K(t-1)
* *
, 0.0114 PAT (t) 0.7023 DIV(t-1)
(2.6695) K(t-1) (33.5118) K (t-1) ;

R® = 0.5671, F =.373.1579



135

In the above estimated equations, the financial variables
flow of net debt, profits after tax and retained earnings are
significantly i nfl uenci ng fixed I nvest ment and i nventory
i nvestnment, while sales change variables are weak in influencing

t hem

6.3 | NTERDEPENDENCE OF THE THREE DECI SI ONS :

The conplete interdependence anong the three decision
vari ables, investnent, retained earnings and external finance is
not observed. However, a two-way interaction is observed between
fixed and inventory investnent decisions. These two deci sions
are found to be having an inverse relationship. Interdependence
between external financing decision and investnent decisions is
observed. The two-way interaction between dividend policies and
I nvestment decisions is absent. D vidend policies are found to
be independent of investnment decisions and the availability of
external finance. The influence of profits on dividend policies

is not observed.

6.4 COVPARI SON OF 2 SLS RESULTS WTH OLS RESULTS :

A conparison of the 2 SLS results, with the COLS results

analysed in the previous chapters shows that nore or less both

results are concurrent.
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The finding, that the effect of accelerator is absent in
Indian sugar industry holds good in the case of 2SLS results
also. The inportance of financial flow variable, external finance
in explaining fixed and inventory investnment is observed in both
QS and 2SLS results. I nvestment al |l onance reserve is found to
be an inportant determ nant of fixed investnent in both OLS and 2
SS cases. Retai ned earnings and profit after tax have weak
statistical significance and poor inpact on fixed investnent,
where as they have nore influence on inventory investnent. Thi s

finding is also true with both 2 SLS and Q.S results.

The finding that fixed and inventory investnment are
inversely related is also true in both 2 SLS and OLS cases. The
observation that dividend decisions are autononous of fixed and

inventory investnent is also true in both the cases.

6.5 CONCLUSI ONS :

1. The sinultaneous equation nodel is over-identified and hence 2

SLS met hod of estimation was adopted.

2. Conplete interdependence anong all the three decisions
vari abl es, investnent, dividends and external finance is found
to be absent, nostly on account of autononous dividend
decisions , independent of all of its explanatory vari ables

whi ch influence the other dependent vari abl es.
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3. Inverse relationship betwen fixed and inventory investnent

is present in the sugar industry.

4. Interdependence between investnent and external financing

deci sions is observed.

5. Investnent and dividend policies are not directly dependent

but are so, as a residual of profits mnus retained earnings.

6. The effects of accelerators in explaining both fixed and
inventory investnent are not serious in sugar industry in

ternms of their statistical significance.

7. The results are free fromecononetric estimation problens |ike

mul ticollinearity, heteroscedasticity and auto-correlation.

Order Condition for ldentification

In a nmodel of M simltaneous equations, in order for an
equation to be identified, the nunber of pre-determ ned variabl es
excluded from the equations nust not be less than the nunber of
endogenous vari ables included in that equation, [|ess one.

Rank Condi ti on

In a nodel containing M equations in Mendogenous
vari ables, an equation is identified if and only if there exists
at least one non-zero determnant of order MI, from the

coefficients of the variables excluded in one particular equation
but included in the other equations of the nodel.



SUMVARY AND QONCLUSI ONS

In the present study three inportant aspects of investnent
behavi our of Indian sugar industry nanely investnent, dividends
and external finance are analysed in the framework of flexible
accel erator nodel. The study is conducted for tine series, cross
section and pooled tine series cross section data of public
limted sugar conpanies which are non-governnental with a paid-up
capital of Rs. 5 lakhs or nore. The data coverage is from
1965-66 to 1986-87. In the nodels on fixed investnent and
inventory investnent, the lag structure is extended to the
fi nanci al vari abl es also. Linear as well as |log-linear
specifications of the nodels are estimated, though only results
of linear forns are presented. The equations are estimated by
the nmethod of ordinary |east squares. The sinultaneous equations
system constructed for examning the interdependence of the three

decisions is estimated by two - stage |east squares.

In the analysis of fixed and inventory investnent,
i mportance is given to the role of demand factors. The role of
di vidend policies and investnent outlays on external finance is
al so exam ned . The interaction between fixed and inventory
I nvest nment expendi t ures s exam ned. Simlarly, t he
I nt erdependence anong investnent, dividends and external finance

is al so studied.
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The study reveals that damad considerations in the long run
have the least Iimportance in the fixed investment decisions.
Also, financial considerations far outwegh damad factors in
fixed investment decisions. The results dow that external
finance iIs preferred to internal finance Iin Indian sugar
industry. In inventory investment decisions, financial flows

prove to be very important determinants.

The results indicate that firms do not follow stable
dividend policies in respect of fixed capital investment decision
in the long run. The reason is that invessment and external
financing decisions are not influenced by axd at the same time do
not influence dividend policies. Thus, in the disposition of
profits, dividend decisions ss=am to be autonomous and therefore

business savings remain residual in character.

The analysis of external finance reveals that fixed ad
inventory investment expenditures exert damad pull influence on
external financing activity. Dividend policies however, have not

domn any effect on external finance.

The effects of accelerators in the analysis of fixed
investment have not been significant. The reason for this ney be
de to the extreme fom of controls on price and distribution of

sugar, imposed by the government from time to time. In the case
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of fixed investnment, the lag structure is extended to four
peri ods. The results, however, show that the lags of different
vari abl es do not produce significant effects on fixed investnent
beyond a period of two years. The other financial variables -
profits and retained earnings have not exerted any influence on
fixed investnent. O the three cases studied viz., cross
section, tinme series and pooled, the first one showed better

results in terns of summary statistics.

In inventory investnment analysis also, the accelerator has
not exerted any influence on inventory investnment. Unlike in the

case of fixed investnent, the financial flows both internal and

external, prove to be very inportant determnants of inventory
i nvestment. However, the |agged variables had not registered any
I nfl uence on inventory investnent. This inplies that there are

no long term lags or delays in orders and deliveries of

inventories in Indian sugar industry.

In the analysis of external finance, the results establish
that demand for external finance is inversely related to interna
sources  of fi nance. Both fixed and inventory investnent
expenditures have significantly influenced external financing
activity. This has been nore so in the case of inventory
I nvest nment . The principle of increasing risk enunciated by

Kal ecki, found support in the analysis of external finance.
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The sinultaneous equation nodel constructed to exam ne the
i nter-dependence of the three decisions, viz., i nvest ment,

di vidends and external finance, has been estimted using the 2SLS

net hod. The results show the absence of a conplete
i nter-dependence anong all the three decision variables
i nvest ment di vi dends and ext er nal finance. However ,

i nt erdependence between pairs of these variables (not involving
di vidends) is observed. Anal ysis of both OLS and 2SLS results
show that fixed and inventory investnment bear an inverse
rel ati onship between them Simlarly, inter-dependence between
i nvest nent and external financing decisions is observed.
However, there is no direct dependence between investnent and
di vidend policies. D vidend policies are found to be autononous
of fixed and inventory investnment decisions. The effects of

accelerators in explaining fixed and inventory investnent have

not been observed in Indian sugar industry.
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RESULTS RELATING TO EXTERNAL FINANCE
AND DIVIDEND BEHAVIOUR
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APPENDIX V

RESULTS RELATING TO SIMULTANEOUS
DETERMINATION OF THE THREE DECISIONS
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