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CHAPTER—VII ;
/

DETERMINANTS OP PROFITABILITY : 

REGRESSION ANALYSIS

I. PURPOSE ;

The main purpose of undertaking this chapter is to 

provide explanation of the profitability in Indian Manufactur

ing Industries with the help of regression analysis. We 

therefore intend to probe into an inquiry of the factors 

responsible for variations in profit rates of each industry 

over 25 years of period, and factors responsible for inter

industry variations in profit rates in each of the 25 years.

In short, we wish to explore the determinants of profitability.

If we formulate certain relationship between each of 

these variables and profitability, we can provide some guide

lines for the policy framework to the industries as well as 

the government.

-II. EXPLANATORY VARIABLES AND HIPOTHESES :

(A) Turnover Assets Ratio (x^ ) :

Turnover Assets ratio which is conventionally
1 2termed as Capital Turnover Ratio or Assets Turnover Ratio

1 See Suchhal, S.c. s Corporate Finance, Principles and Problems 
Ghaitanya Publishing House, 1973, pp.47-58.

2 Chowdhry, S.B.: Management Accountancy, Kalyani Publishers, 
Delhi, 1974, p.303-
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is designed to measure the effectiveness of the use of

assets by seeing how active they are in producing gross

income. In short, Turnover Assets Ratio,
per un!t

Sales air Total Assets.

indicates the

3A popularly known "Du Pont Chart System" of control 

designed for management control, indicates how the final 

figure of (gross profit rate) Return on Investnent is 

derived by the product of two difierent ratios, viz., Invest

ment Turnover Ratio and Profit Margin. The following chart 

explains this.

Du Pont Control Chart ; Relation of Factors 

Affecting Return on Investment
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The above mentioned chart denotes that Return on 

Investment is derived by the product of Earnings as propor
-fi -Hotion of sales i.e. Profit Margin ( ..gale~g~" ) an(i Turnover

3 See Kuchhal, S.C.s op.cit. pp.47-48.
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1'e' ( I'otal capital employed^ IhiB cai1 *e jessed as 

follows 5

(ROl) = Return on Investment = Profit Margin x Turnover

. _ , Pro fits \ y , _____ Sales \
^ Sales Total capital employed

This implies that loth these ratios affect the profitability.^-

It is assumed that given the profit margin a rise in Turnover

Assets ratio will lead to a rise in profitability and vice-
versa.(Assets comprise of Fixed Assets and

(ft. ) Wet Fixed Assets as Proportion of 'total let Assets (Xg) J 

This variable indicates the capital intensity in 

any industry. It is generally assumed that higher the pro

portion of net fixed assets in the total net assets of a 

firm, the more difficult task it is for the firm to adapt 

to changing technology. Prof. Marshall, A. emphasizes certain 

barriers to the immediate adaptation of a firm to new condi

tions. He terms these barriers under the headings of tech

nological and contractual limitations .The technological 

barriers arise due to the durability of the certain types 

of capital assets ¥t?bich cause delays in withdrawal of 

specialized resources and delays in construction of new 

ones, thereby delating the expansion of productive capacity* 

The contractual barriers are of short-term nature as they 

fix prices or rates of purchase or sale. In short, both, the

4 Hart, P.E. s Studies in Profit, Business Saving and Invest
ment in the IUK. 1920-1962(Vol.III), GeorgeAllen & Unwin 
Ltd., London,196«,pp.226-240.
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technological i.e. use of specialized durable assets, and, 

contractual barriers govern the speed of adaptation to new 

conditions. Hence, Stigler argues "Consider, then, specia

lized and durable resources. Obviously, if resources are 

not specialized, they can be shifted among industries, and 

usually on a lar^e scale within a year or two. If they are 

not durable, an industry can contract its productive capa

city rapidly by failing to replace worn-out assets if demand
• 1

falls. If resources are quickly producible the industry can

expand its capacity rapidly when demand rises or costs fall.

We cannot identify specialized resources in our industries,

but we can measure the variations among industries in the
use of fixed (durable) capital. We would expect rates of

return in relatively unprofitable industries to rise (toward

the general level) more rapidly, the less the share of fixed

5assets in total capital."

following this line of argument, we assume that, the 

higher the proportion of fixed assets in total assets of the 

industry, more difficult would it be for the industry to 

adapt to changing conditions ard adversely would the profita

bility of the industry be affected. In other words , we 

assume negative association between this variable and pro

fit anility of the industry.

5 Stigler, &.J.: Capital and Rates of Return in Manufacturing 
Industries : A Study by National Bureau of Economic Research, 
Princeton University Press, New York, 1963, pp.64-65*
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The fixed capital comprises of net fixed assets i.e. 

the value of Land, Buildings, Plant & Machinery and Other 

Pixed Assets while total net assets comprise of Net Fixed 

Assets and Current Assets. The Ratio taken here is a finan

cial one.

QC.) Capital-Output Ratio (x^) j

The capital-output ratio at disaggregative level 

i.e. industry-wise or commodity-wise, occupies a central 

place while choosing the techniques or allocating the invest

ment in industries. Relative capital intensity of an industry 

is reflected in its Capital-Output ratio. In a laoour abun

dant and capital scarce country like India, lo?tf capital 

intensive technology for industries is preferred to the 

high-capital intensive one. This is so, because, wherever 

the choice exists, the former enables to increase the rate 

of flow of output per unit of capital available to the 

maximum possible extent.

In short, the capital-output ratio, being indicative of 

capital requirement per unit of output, is one of the 

determinant factors of-investment decisions and choice of 

techniques used. The private industries being mainly profit 

motivated, would consider this factor to be of great impor

tance, because its trend over time would indicate whether it 

is profitable to undertake more inves-cment or not. The



342

inverse of capital-output ratio, i.e. output-capital ratio 

reveals the produetivily of capital. It indicates, how much 

output-does one unit of capital produce. The higher the pro

ductivity of capital the -higher would he the profitauility 

of that industry and vice-versa. In short, from amongst a 

large number of industries, an investor'would he interested 

in selecting that industry for which the productivily of 

capital is relatively high, thereby leading to reap high 

profits also. Hence, it is necessary to examine the capital- 

putput ratio i.e. inverse of cap it al-productivity, for 

different industries.

Similarly, an industry with a high capital-output ratio 

in the initial period may improve its capital productivity 

over time. Such an industry would he capaole of increasing 

its profitability over time through improving the productivity 

of capital. Hence, it is necessary to observe, whether, the 

variations in profitability of the industry over time are 

the effectof the variations in capital productivity. A fall 

in capital-output ratio,for a particular industry over time 

would be indicative of an increasing capital productivity 

and hence we assume that profitability of such industry (with 

declining capital-output ratio) would rise over time. In 

other words we assume that the declining capital-output ratio 

will be associated with rising profitaoility over time for a 

particular industry and vice-versa.
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Having formulated the hypothesis, we come to the measure

ment of the capital-output ratio. This being' the ratio 

between capital stock and output produced by it, its meaning 

and significance depends on the nature of its numerator and 

denominator. Hence Domar argues, "In defining capital and 

output I would place the emphasis on the expression 'produced 

by it', in the sense that the stock of capital should include 

all capital needed to produce a given output, while the

latter should contain all output produced by a given stock 
6of capital." This implies that the concept of capital-output 

ratio refers to that capital which is productive. In other 

words it refers to that concept of capital which is produced 

means of production and is appropriate to the value concept 

of physical assets. However, when we come to valuation of 

physical assets, we are faced with a number of problems which 

are discussed in details in Chapter IY on "Estimates of 

Capital". We have formulated capital stock series (for phy

sical assets) for each industry at consistent values over 

the whole period, thereby giving the adjusted gross capital 

stock for each industry over 25 years' period.

The second problem that arises is of. measuring the 

output produced by the capital in each industry over the

6 Domar, E.D.: "The Capital-Output Ratio in the United States: 
Its Variation and Stability# In the ''Theory of Capital"(Ed. 
Lutz, I*.A. and Hague, D.C., Macmillan & Co.Ltd. ,1961 ), p.96.
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said period. The putput of the industry can be defined in 

terms of value added by the industry. The problem faced here 

is, should we take net value added or gross value added as 

representative of output of the industry?” Since our capital 

stock for each industry is gross of depreciation, there is 

logical compulsion that we should take value added too, 

gross of depreciation, i.e. gross value added. Hence, we 

define gross value added as a summation of wages and salaries, 

rent, profits, interest charges, and depreciation. (Value 

added is defined as output minus input also).

Briefly, we define our capital-output ratio as an ave

rage concept and measure it by dividing the gross stock of 

capital (physical assets valued at current prices) by the 

gross value added (at current prices).

Finally, a word of caution is required. Normally the 

accounting practice considers the assets existing on the 

last day of accounting year to be the capital stock of the 

firm, whereas the reported output is the sum of output 

flowing over the whole period. Mary new additions made to the 

assets during the year, are not put to productive use for 

the complete period, to which the output relates. Hence, 

there is some over-estimation of capital-output ratio.

However, this over-estimation will be less if there are some 

assets which have been discarded, and therefore are excluded
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from the list of stock of capital even if they have been 

put to productive use for some part of the year. Hence, the 

overestimation of this ratio would "be larger for the industry 

taken as a whole because this discrepancy which is true of 

each firm would get aggregated for the industry or the whole 

sector.

In addition to this, there are two other problems 

involved in calculation of this ratio : (1) Discrepency 

betweer^purchaser's and producer's prices (2) bringing capital 

at current prices.

It is necessary to take care of the price - concept 

while measuring the capital-output ratio. Generally, the 

capital-output ratios are derived from the.data given by the 

firms or the companies. The RBI data used for this study is 

based on company-wise reporting which gives additions to 

stock of capital at purchasers' prices i.e. prices evaluated 

at final stage and hence include excise and sales taxes, in

ward transportation charges, traders' margins, etc., while 

the outputs are in producers' prices, i.e. prices at ex

factory value excluding excise and sales taxes, transport 

charges or trade margin etc. It is logical therefore to 

argue that since the stock of capital is valued at pur

chasers' prices, the output that it produces should also be
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valued at purchasers' prices while estimating the capital- 

output ratio. In short, discripency between these two should 

be eliminated. Further it is observed by Hashirn & Dadi,

"The difference between the two prices will vary from commo

dity to commodity, but sometimes it may be quite large as - 

much as to make purchasers’ prices four times the producers' 

prices ............Hence it isonly logical that Capital and output

both ";be reckoned in the prices which include the same 
7components."

However, due to non-availability of purchasers' pro- 

■ ducers' price ratios for each industry over the whole study 

period, we have not been able to bring about this refinement 

into our capital output ratio. We have stuck to the conven

tional average (gross) capital output ratio for these reasons.

Though Hashim and Dadi have worked out purchasers' 

producers' ratios for two digit A.S.I. (Annual Survey of 

Industries) industries, they have done it for one year only 

i.e. 1965* We postulate that a negative association exists 

between profitability and capital-output ratio of the 

industry. Hence, lower the capitalwoutput ratio, higher would 

be profit rate of the industry ana vice-versa.

9 Hashim, S.R. and Dadi, HUM. : Capital Output Relations in 
Indian Manufacturing, 1 946-1 964 .The M.S .University Series 
No.2, Jbaroda, p.59•

8 Hashim, S.R. and Dadi, M.M. op.cit., pp.61-62.
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(t>) Index of Production (x^)

The firms working under private sector are 

interested in earning maximum possible profits. Profits, 

however are the difference between the firms sales revenue 

and the total costs incurred on the production of the commo

dity. The sales revenue is realised when the output is sold , 

in the market. In short, given the price of the product, the 

larger the output, the larger would be the sales revenue 

from that product. The firm, intending at maximising the 

profits would do it by raising its sales revenue, reducing 

its costs or by doing both the things. In short, the larger 

the production of the commodity, the larger would be the 

realized sales revenue and more would be the profits and 

vice-versa. Hence, it is assumed that the profitability of 

the firm would be positively related with the Index of 

Production of the firm. Since, the industry consists of a 

number of firms and since above relation would be true for 

each firm, we assume that the larger the index of production 

of an industry (growth of output), the more profitable would 

that industry be and vice-versa.

The RBI data gives information on the value of produc

tion at current prices (for each industry separately, over 

the study period). If we adjust for the price variations
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in value of production at current prices, it would work as a 

proxy for physical output. In other words, if we express the 

value of production at constant prices, we eliminate the 

price changes over the period and hence indicate the trends 

in the physical output of the industry.

Since we are examining 21 Indian Manufacturing Industries,

and since we are interested in time series as well as cross-

section analysis, we need to express the value of production

of each industry separately, at constant prices over the

whole period. This implies that we require different price

indices (See Appendix : VII.Il) for the output of different

industries over the whole period, i.e. 1950-51 to 1974-75.

This task involved a number of problems which are discussed
CewmodUtw Pfi'ce taloTS

in Appendix VII.I, Methodological Notes on Tt/akms. <uf/'’Buotium-
X-

iamm. at the end of this chapter. We postulate that positive 

relation exists between the profitability of the industry and 

the growth of physical output (expressed as index of Produc

tion) .

i

(E) Rate of Inflation (x^) i 

* India is a fast developing country. A growth 

oriented economy carries along it certain imbalances which 

are expressed in different ways. Inflation is one of the 

outcomes of growing economy. India is facing this problem
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The National Income is expressed both at current and constant 

prices in both the series with these two different base years. 

When the national income at current prices is expressed at 
constant prices, it involves a use‘of price difrator.10 In 

short, these two series provide us an implicit national income 

deflator which can be found out by dividing the national 

income at cut rent prices by the national income at constant 

prices.

Since the implicit national income of deflator series 

has 1948-49 and 1960-61 as two different base years, and since 

1960-61 was a common year for both the series, we have 

converted the national income deflator at 1950-51 base so as 

to indicate rate of inflation.
*

CF-) Rate of Growth of Capital (Xg):

Our intention in treating the growth of an 

industry (in terms of value of Nixed Assets and Inventories 

valued at constant prices) as an explanatory variable in 

multivariate model (for explaining variations in profitabi

lity) is to test the following hypothesis forvrarded by 
11 12Mdrris and Penrose (each separately). They have called

19* The national income at constant prices calculated by
considering the prices of commodities in different sectors.

11. Harris, R.L. : Economic Theory of Managerial Capitalism, 
Chapter II, Macmillan & Co. Ltd., London, 1964-

12. Penrose, E.T.i The Theory of the Growth of the Pirms,
Basil Blackwell^ (xford, 1959-
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the attention of research workers on the non-conventioral 

aspect of the relationship between profitability and growth. 

They suggest that profitability itself is a function of 

growth of capital and that this converse functional relation

ship between growth and profitability is a negative one.

Beyond a certain growth rate the higher th© growth, the 

lower the level of profitability of the firm. However,in 

the initial stages of expansion when the pick level of 

growth of industry is not reached, there is a possibility for 

the above relationship to be positive, i.e. both growth of 

industry and rate of profit moving in the same direction. So 

far as Indian Industries are concerned, we presume that there 

is still scope for expansion and hence expect a positive 

association between growth and profitability..

late of Growth is defined as the rate of growth of 

assets (Fixed Assets and Inventories) valued at constant 

prices. In short, the yearly rates of growth as defined in 

Chapter on Growth J Profitability Relationship, have been 

used in explaining Time Series as well as Cross-Section 

analysis.

(&) Debt-Equity Ratio (xy 5

The debt-equity ratio measures the relative impor

tance of borrowed funds of long term nature in relation to the
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owned funds. The ratio gives an indication of safely of 

stakes taken by the creditors for long term loans. Many 

companies resort to a larger debt-equity ratio because of the 

ultimate low cost of financing capital. The interest charges 

on borrowed money is set off from the profits assessed for 

income tax whereas if a company had equity capital, the 

dividends paid on the equity shares are not adjustable against 

taxaole income. Hence, Ramachandran observes, "Therefore, 

borrowed money is always cheaper than equity capital. Further 

more, a comp ary having a larger borrowing, will accrue a net 

surplus to be distributed among a smaller number of equi-
1 3ty shareholders, resulting in larger earnings per share."

Further, India has been facing a problem of financing 

the industries due to the shyness of capital. The Government 

of India, considering this, initiated a number of financial 

institutions after Independence. Hence, Prof. Mehta asserts, 

"Facts suggest that over the last two decades or so the cor

porate financial structure has become increasingly borrowing 

oriented. Attempts have been made to explain this trend in 
terms of shortage of equity and/or lower retention."1^" Hence,

13 Ramachandran, H. : Financial Planning and Control, S. Chand & 
Co. Pvt. Ltd., 1972,-p.1 06.

14 Prof. Mehta, B.V. i"Industrial Finance in India; A Trend 
Report" takea from A Survey of Research in Economics,
Vol.5, 1975, pp.113-146.
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Prof. Mehta suggests to investigate the effect of reduction 

in the real cost of borrowing (as interest changes are 

allowed to deduct from taxable income) ana its impact on 

debt-equity financing. This implies that debt financing is a 

cheaper source of finance compared to equity capital and 

should therefore be able to affect the net profitability. 

Following this line of arguments we postula that the higher 

the debt-equity ratio, the higher would be the level of net 

profitability.

Che debt equity ratio is estimated by talcing long term 

loans as percentage of equity capital. Che long term loan 

is defined as all borrowings other than those from commercial 

banks and 'others'. Since this ratio is published in RBI 

data on company finances, we have relied upon the same and 

taken the ratio directly from the published volumes. Hence, 

we have notmade aiy adjustment in estimating this ratio. l‘he 

published ratio excludes all the borrowings from commercial 

banks and Others' till 1964-65 from the definition of debt, 

while they include loans against mortgages from these sources 

in the debt from 1965-66 onwards and this leads to under

estimation of debt-equity ratio till 1964-65. Since, we have
1

taken the ratio straight away from the RBI published data, 

this ratio faces this limitation.
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In short, we have attempted to explain variations in 

profitability (Indus try-wise over time and inter-industry for 

a given year), both gross and net separately, through varia

tions in above mentioned explanatory variables. It is assumed 

that Turnover Assets Ratio (x^),Index of Production (x^), Rate 

of Inflation (x^), Rate of Growth of Capital (xg) and Debt 

Equity Ratio(xy) are positively related with profitability 

while Ret Fixed Assets as Proportion of Total let Asset (xg), 

and Capital-Output ^atio (x^), are negatively related with 

profitability of an industiy.

In addition to the industry-wise and inter-industry 

analysis, we have attempted to examine the sectoral varia

tions in gross and net profit rates separately with the help 

of the variables mentioned abo-ve. While calculating these 

variables for different sectors, we have used the same method 

as we have used for estimating the gross and net profit 

rates i.e. weighted averages for the sectors (including 

absolute figures for respective industries in each sector).

An example is shown below :

Tunover Assets Ratio for the Consumers' Goods Sector

10
Sales

i=1
1Q

Total Met Assets
i=1

is estimated as
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where i=1 ... 10 i.e. the 10 industries of which this sector 

comprises.following this method all other ratios are worked 

out for each sector (except rate of inflation as it is common 

for industries as well as the sectors. ) Assuming the above 

mentioned relationships to exist between profitability and 

variables for each sector also, we have tried to explain 

sector-wise variations in gross and net profit rates, each 

separately. The estimated ratios of these explanatory varia

bles are presented in Tables of Appendix VII-III at the enu 

of this chapter.

Thus, this chapter intends to explain the industry-wise 

and sector-wise variations in profit rates (gross and net 

each separately), over-time and inter-industry variations in 

given years with the help of above mentioned variables which 

are expressed in percentage terms.

We are, however, aware of the fact that due to lack of 

availability of data (either for all the industries in given 

year or for each industry over the whole period of 25 years), 

we have not been aole to incorporate some other very useful 

and important variables in our analysis. Some of such varia

bles are availability of raw materials, Government policy, 

concentration ratio, wage rates, location coefficient etc.

The non-availability of data prevented as from including 

these variables in our explanatory variables. However, we have
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axtempted to study some of these in nnm chapterin’on Deter

minants of Prof it ability: General Factors - before we attempt 

to'explain the structure of profit rates in 21 Indian Manu

facturing Industries under study with the help of multiva

riate regression analysis.

111• METHODOLOGY : '

As has been observed above, we aim to explore the 

factors which determine the earning capacity of the industry 

with the help of statistical tool of multiple regression 

analysis for both the time series and cross-section data.

Hence, linear multivariate model is fitted with respect to 

(gross and net profit rates separately as dependent variables 

being. explained by a number of other independent variables) 

each industry over 25 years period as well as for different 

industries (Cross section of industries) during each of the 

years from 1y51-52 through 1974-75* The following model is 

fitted to both the Time Series and Cross-Section data j

P = <^0+«^i3Ci+ <*2x2+ <^4x4+ c^5x5+cx(6x6+ o^7x7+ e.

where P = Gross or net Profit Rate 

x^ = Turnover Assets Ratio

Xg = Net Fixed Assets as a proportion of Total Net Assets, 

x-j, = Capital-Output Ratio
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x^ = Index of Production 

x^ = Rate of Inflation

Xg = Rate of Growths of Capital (Pised Assets and 

Inventories!- Valued at Constant Prices)

Xrj = Debt Equity Ratio

u 0& aC\ toare parameters to be estimated 

e = Error term.

This model is fitted toboth gross and net profit rate each 

as dependent variable and variables x^ to x^ as independent 

variables. However, variable x^, i.e. Debt-Equity Ratio, is 

used for explaining variations in net profit rate only for 

both the lime Series and Cross-Section analysis.

We have used Debt-Equity Ratio (x^), for explanation of 

variations in net profit rate only and not for gross profit 

rate because gross profit rate is a return on total capital 

employed. It is gross of interest charges and taxes. Total 

Capital Employed Comprises of both equity and borrowed (i.e. 

long term loans) capital. In other words gross profits is 

income earned on both equity and borrowed capital. Hence, 

which of these two has larger proportion matters least when 

one refers to gross profit rate. However, in case of net 

profit rate, the relative share of borrowing has considerable 

influence on net profits. This is obvious from the'fact that
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net profit rate is derived after deduction of interest charges 

on borrowed capital and taxes. She companies are allowed to 

set off the amount of interest charges on borrowed capital 

from profits assessed for income tax, while dividends on 

equity capital are not adjustable against taxable income.

This maxes borrowing as cheaper source of finance. Hence, 

larger the proportion of borrowed capital, in total, the 

greater would be the net profit rate and vice-versa.

Similar type of linear multivariate model is fitted to 

explain inter-industry variations in gross and net profit 

rates (each separately) for each of the years from 1951-52 

through 1974-75* However, the number of explanatory variables 

is reduced here, as x^, the Rate of Inflation, is dropped out 

for cross-section analysis.

We intend to explain the industry-wise, sector-wise 

(Time series) and inter-industry (Cross-section) variations 

in gross and net profit rates, (each separately), with the 

help of the seven explanatory variables mentioned above in 

the model. We have postulated relationship between profita

bility and each of these variables according to the hypotheses 

discussed above.

Ix should be noted that in order to overcome the problem

of multicollinearity, we have dropped those explanatory
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variables which are found to be highly correlated with each 

other. This has been done through examining each of the 

correlation matrices before fitting each of the relations. 

Hence, those variables which are found to be having statis

tically significant correlation coefficient (at 5f° level) are 

dropped out and others are retained.

IY. MAIN FIIDIHGS :

(A) Time Series Analysis :

(i) Gross Profit Rate : Table 7.1 summarises the

results of fitting the linear ^ultivariat e Regression Model 

to each of the Indian Manufacturing Industries and Sectors 

(over time) and reveals the "determinants of gross profit 

rate." The last column of Table 7*1 Indicates d-statistic 

for each fitted relation, following conclusion are drawn 

from Table 7.1 ♦

1. The linear multivariate model has proved to be a

'good fit' for each of the fitted relatiore, except for

Jute Textiles Industry. That is obvious from the fact that 
_2
R , the coefficient of determination (adjusted for degrees 

of freedom) is' statistically significant at 1$ level for

15 Rgvealed through the 'F'-Ratio in bracket below the value of 
R. See Table 7.1 .



-.0
71

6 
.4

53
1*

* 1-
27

8 co
(-.

42
17

) 
(5

-9
71

) 
- 

0}
...

 co
nt

. ^

-.0
15

9 
.8

41
5 

2.
02

1
(-

.8
37

8)
 (31

 -4
83

)

.0
57

7*
(2

.9
35

7)
.1

02
1

(1
 .0

31
2)

5-
29

0

.0
01

5 
-.4

78
1*

 
-.0

92
5*

* -
(.0

56
6)

 
(-2

.35
34

) (-1
0.5

10
0)

.5
42

5*
* 1

.3
00

 
(1

0.0
90

)
• 3

4 
98

*?
 1 .8

0^
®

 
(5

-1
25

)
.8

05
1*

* 1
.2

75
(3

2.
66

1 )
.8

29
2 

1.
28

7
(5

6.
83

1)

. 0
1 

06
 -. 01 04

 
(1

 .3
03

1 K
-.8

90
9)

-.0
01

1
(-.

01
76

)

-.0
23

8
(-

.5
04

2)

-.0
38

4*
* 

-
(-7

.1
90

7)
-.0

29
0*

*
(-

10
.5

54
6)

.1
85

3*
*

(5
.8

95
7)

-.0
66

0 .8536**
 1 .5

82
' 

(-
1 .

26
9)

 
(3

4.
51

4)
0.

03
73

**
 .01

39
 

.7
85

5*
* 1

.2
92

(4
.2

54
5)

 (.2
15

0)
 (29

.0
78

)

31
.9

00
 

-.0
09

4 
+.

00
64

(-
1  -

79
0<

|)(
 .0

86
0)

12
.3

60

12
.2

14
 

21
 .1

83
 

5.
05

3 

28
.7

24

57
.4

08

-.6
36

5*
*

(-
3.

43
58

)

.0
51

9*
* 

.0
44

25
 

-.0
13

9*
*

(3
-4

20
0)

 
(.6

41
3)

 
(-

4-
.0

20
4)

-.0
26

1*
* 

(-
10

.3
1-

27
)

-.0
14

0*
*

(-6
.4

71
0)

1.
 

G
ra

in
s &

 
pu

ls
es

2.
 

Ed
ib

le
 Ve

ge


ta
bl

e &
 Hy


dr

og
en

at
ed

 
O

ils
3.

 
Su

ga
r

4. 
To

ba
cc

o

5-
 Go

.tt
on

 
Te

xt
ile

s
6.

 
Si

lk
-H

ay
 on

. & 
W

oo
lle

n 
Te

xt
ile

s
7.

 
M

ed
ic

in
es

 & 
Ph

ai
’m

ac
eu

ti-
 

ca
lj$

 Pr
ep

a
ra

tio
ns

8.
 

M
at

ch
es

0
•H

1 -P
£ S3 CQ
•ri O -H 
+5 02 -P
P -PO cd
P S3 -P 

* Q -S C/2

P r"“

CM
|P3

<"\
cvl
1*

•J
0
T—

* .
...

...
 **

R
at

e o
f 

G
ro

w
th

 of
 

C
ap

ita
l

VO
W VO

c* cn

, *■ -------- of
, R

at
e o

f 
- Inf

la


tio
n in

M
in

CO

0
X P

'POO

S3 U -HHPH P
hT*” c-

C
ap

ita
l

O
ut

pu
t

R
at

io

HI
S'

10

M
et

 Fix
ed

 
A

ss
et

s as
 

Pr
op

or


tio
n o

f 
To

ta
l Ne

t

CQ
-P CM 
0 HI
CQ
02

<=4 $ in

Tu
rn

ov
 er

A
ss

et
s

R
at

io 7—Hi $ p-

O
3 cn

In
du

st
ry

CM

•
p • •
S3 H 0
Pi CO S n—

(T
im

e S
er

ie
s A

na
ly

si
s i 

19
51

-5
2 to

 19
74

-7
5)

jy 
 ̂j

Ta
bl

e 7 
• 1

 : M
ul

tip
le

 Re
gr

es
si

on
 Re

su
lts

 fo
r -d

et
er

m
in

an
ts o

f G
ro

ss
 Pr

of
it -

R
at

e



• *
20

.0
03

5 
.0

12
0 

.7
60

4*
* 1

.2
27

(.7
40

3)
(.9

54
4)

 (19
.2

50
)

77
8

43
4'

22
5

42
7'

15
1

97
0'

14
2

09
7

65
4

.95
36

*^
 1 

(2
37

.2
14

)
-.0

4 7
7 

. 8
14

2*
* 1

(-.
81

96
) (3

4.
60

1)
.8

00
1*

* 1
(4

7.
09

6)
.0

00
3 

.8
76

8*
* 1

(.0
38

04
) 

(4
1.

91
9)

-.2
47

2*
*  -.

02
38

*"
* 

(-
2.

67
00

)(
7.

86
41

 )

(1
.7

07
5)

 (-1 
0.

05
84

) (
4 .

47
43

)

48
76

)
01

 04
**

56
09

)
02

13
**

 .0
00

2*
*

.0
77

9
(-

5
.1

34
2

(6
.9

53
0)

-.0
17

7*
* .0

00
2*

* 
(-

14
.7

54
1)

 (9.0
24

4)
01

38
**

-.1
93

0*
* 

-
(-

3.
42

55
) (-9

.0
24

7 
.8

34
8*

* 
1

(.4
58

1 )
 

(5
9.

11
6)

.0
31

8*
* .0

68
4 

.9
27

1*
* 

1

(1
2.

32
88

)(
1 .

87
9)

 (98
.5

24
)

-.0
66

 
.7

73
9*

* 
1

(-
.8

72
5)

(2
7.

24
7 

)

-.0
44

5*
' 

.8
11

8*
*1

(-
2.

12
40

) (3
4.

07
0)

-.0
15

2 
.76

43
**

 1
(-.

61
86

) (1
9.

64
3)

-.0
31

2*
* 

-
(-

8.
93

86
)

-.1
61

6*
* -.

01
 2

5*
*

(-
3.

97
10

)(
-6

.6
74

5 
)

- .225
6*

* -
.01

46
**

 
(4

.5
37

0)
 (-8

.2
36

2)

•3
74

8*
* 

(1
0.

60
51

 )

.1
45

1*
* 

-.0
22

6 
-.0

24
7*

* -
(3

.7
92

3)
 (-.5

02
4)

 
(-

5.
29

42
)

9.
 Po

tte
ry

,C
hi

na
 12

.2
95

 
Ea

r th
em

 W
ar

e 
&

 St
ru

ct
ur

al
 

C
la

y P
ro

du
ct

s
10

. Pa
pe

r &
 Pa

pe
r -1

5*
47

3 
Pr

od
uc

ts
C

O
m

U
M

ER
S C

O
O

PS
 

20
.6

64
,

SE
C

TO
R

11
 . Ir

on
 & 

27
*5

62
St

ee
l

12
. 

A
lu

m
in

iu
m

 
6.

29
5

13
. 

B
as

ic
 In

du
st


ria

l C
he

m
i- 

19
*7

62
ca

ls
14

. 
C

em
en

t 
29

.6
87

B
A

SI
C

 GO
O

D
S 

8.
67

8
SE

C
TO

R
15

. 
Tr

an
sp

or
t. 

15
.1

66
Eq

ui
pm

en
t

16
. 

El
ec

tri
ca

l 
M

ac
hi

ne
ry

,
A

pp
ar

at
us

 & 
26

.0
59

A
pp

lia
nc

es

U

10
8

7
4

2
1Ta

bl
e 7

.1
 ( oo

nt
d.

)

1 7
• M

ac
hi

ne
ry

(O
th

er
 tha

n 19-558
 

- 
.0

34
5 

, 
-.O

31
1*

*.
00

04
**

 
- 

-.0
17

7 
.9

28
3*

* 1
.0

79
Tr

an
sp

or
t, 

(1
 .9

34
1 )

 (-1
6.

47
00

) (5.
64

41
 ) 

(-
1 .

84
70

) (75
 -4

69
)



N
ot

es
 :

1.
 

R
eg

re
ss

io
n E

qu
at

io
n P

 =c
^Q

+
 0^

^+
 °^

2X
2+

&
<

$x
3 

t*5
x5

+ °
<6

X
6+

 ^
7*

7 +
 e

w
he

re
 = Turno

ve
r A

ss
et

s R
at

io
 ($)

X
g = 

N
et

 Fi
xe

d A
ss

et
s as

 Pr
op

or
tio

n o
f T

ot
al

 Re
t A

ss
et

s (5
6)

x™
 = 

C
ap

ita
l-o

ut
pu

t R
at

io
 ($)

x?
 = 

In
de

x o
f P

ro
du

ct
io

n (i
nd

ex
 Nu

m
be

rs
)

X
c = 

R
at

e o
f In

fla
tio

n (i
nd

ex
 Nu

m
be

r)
X

g = 
R

at
e o

f G
ro

w
th

 of
 Ca

pi
ta

l (a
t C

on
st

an
t 19

50
-5

1 pr
ic

es
)(

Pe
r ce

nt
 pe

r an
nu

m
). 

e>
tx
>a

re
 pa

ra
m

et
er

s an
d e 

is
 the

 err
or

 ter
m

.
2.

 
Fi

gu
re

s in
 br

ac
ke

ts
 bel

ow
 the

 co
ef

fic
ie

nt
s ^

 to deno
te

 f (
co

m
pu

te
r pr

og
ra

m
m

e us
ed

 
—

do
es

 no
t g

iv
e I 

fo
r 

th
e in

te
rc

ep
t).

co
nt

...
C
O C
D

C
O

So
ur

ce
 : 

Ta
bl

e 3
.1

 and
 3*

2,
 and

 Ap
pe

nd
ix

 Ta
bl

es
 VI

&
 JI

I.I
 to 

V
TT

.T
TT

. j
H

l

r—

CO

[A
•

1 .0
62

+
0
OD
cr»

•
0

cr>
«

te
rn
c—
.

05
05
tn

•

1 .1
66

0
Y—

*
* 0
in co 
CM to 
00 • 
CO to

*

A 0
t- CO
CM O 
CM • 
05 05 

• VO

00 VO 
ntn 
e—vo
T— *

• CM

In

c-o
0 05 
cn •

• n
te

*
* CD
Bj- O 
r- 00
05 co
VO •

* tn

if-

r- 05
O O 
n c-
. •

co

*
* ' 
CM b}"
CM t- 
O O
05 .

* Bh
n

05

CO 
CM CM
r- O 
O r- 
O •

o'

y— 
bJ- 

05 m
.

O T-
. '--- '

■bJ-
05 <0 
co 05
y— r~
O •

* T“*

CM 
VO r— 
CM CM 
O VO
. .

rn CO
T* v*“
O VO
O T-
. .

*
* Bj-
C— CO
Y— Y~
bJ- y-
O •

• VO

t

* VO 
\* n 
«T\vo 
vo tn

O y—
* r-

1

tn cm 
tn tn 
O tn
O Y~

• •

050 
05 vo
v- n 
O VO
. .

vo
05 c-
vo vo 
bI" CM
O •

• Y—

05
i 1

1
1

t—

VO

1

* 00 
* CD 
CO c-
O m
r~~ *
O. in

* 1
1 —'

U CM
^ V“
CM CO 
O bJ-
O •
O VO

* 'W

* cn 
coO 05 

tn 1—
0 •

. tn
1 Y~

1

»

* 0
* tn
05 t- 
05 C—

O CM
• l

1 —<

* C—
* vo 
n co
O y—
O •
0 tn

*
* <--B
O CM 
ao n
tn e- 
O 00

• •
l n

1

l

*
*
VO r- 
O 05 
CM t- 
0 CO

• •
1 v- 

1

* CM
* CO 
tno
y- tn0 *
0 0

• Y—

*
y '-b
n cm 
nvo
CM 05
O T-

. .
1 35

I

n
1

■sh 
vo n 
CM Bt-
cr\ c-
0 •

• V"

1 1 l 1 1

Ni-
tn co 
cm n
r- cn O CM

* ♦

1

05 y- 
CM CM
cm tn 
'0 n

. .
! t

1
1

i O
CM VO 
O 05 
C-O
O •

• n

vo n 
O 00
O T—
O O

« «
1 1

% 00

05 n
Y— 05
0 *

• CM

K5
r~

•

CM
n
c-

•
Et

O
CO
c—

CM
CM

vo
c—
05

♦
0

t—
vo
CM
.

n
Y~

05
05
CM

•
O
CM

co
C—
B$-

•
05
Y“

CM

Y— 18
. Fe

rr
o u

s/
N

on
- 

Fe
rr

ou
s M

et
al

 
Pr

od
uc

ts taP
0
0
c*>

Sri O 
H EH
P O 
■<4 P 
s> m

1
•H
•P

©
EM

ffl-p m
3 ©

t"D 1—1

•
05

t t
© 0

0 p

U h m 
© co -p

X! O O 
-P -H 5
O 0 xi

»
O
CM

e8 m
-p

Sh U O 
© © d

£X X! rci 
P P O 
pS J3 J-1
p pp

•
r—
CM

P 
p 0 
«a; eh
H R 
fD P

S co
a toW P
EH O

C3 
m d>

1
q p 
<4 O
p 0 
p m

p
p p
P M

s@tes EHTa
bl

e 7
.1

 (co
nt

d.
)



363t

>3
rH
©
ftP

• O
>5 1 ©
H ft
© ©> -«5 ©
ft G•ft gsO

1
©© ft Oft G(Si g 3

© o oG ft ft
ft

© © •rH
o !> G
G ft (50d © fto G ra
ft ftfti o ft
ft G o

• El o(50 o ftH ft G ©
© © ft i>

•P r> ©
•H ft © ft

o -P O fto O
N-' © rH ft

ft © ©© l> © d
• © © P G

G r_| cd
|.a

© * © cd ,,eR.
H O o t~ 'SI in■H £1 +3cd ft 3 d pEH cd o e! © cdft •rH cd ©
O 1 ft P Gft ft •H "eR. o oEl in G ft© © (50 © P
© -P ■H -P d cd
p o © cd ft
o g ©

{25 0) ft G © G
d O o G G

ft M o
<M . i—1 -p ft Q\d ©

>
cd
rH

© O
P© © !>j ■G

i—1 G G cd
o G ©
ft O ©
0) ^— O ft !»

rQ o G ft
d -p o P

-p G S3 ft
© cd cd 1 •> ©
X *H * oo o & G ftcd in El oG O ft a
£> © © ft p ©

-p ft p cd 43
El Q O © h 0
ft G G ft © G

© © P G ©
(Si d d cd G d© P o
G 5ft @ m o +G * @ o +W3 - p
ft *■> d G r,ft @ - © +

• • « • •tft LA C£> c-



361

all these fitted relations (Except Jute Textiles); However, 

Table 7.1 indicates that the degree of explanation of varia

tions in gross profit rate provided through these explanatory
_2

variables, differs widely for different industries, R ranging 

in value from .3498 (for Tobacco) to .9536 (for Basic 

Industrial Chemicals) for the fitted relations with signifi

cant results.

Out of the total ’good fits’, majority (i.e. 15 fitted 

relations) provide explanation of variation in gross profit 

rate around 75$ or more.

If we examine the performance of each of the explanatory 

variables, we observe from Table 7*1 that Capita-Output Ratio 

(x,.) plays most effective role in determination of gross- 

profit rate in all the industries, i.e. 18 Indian Manufactur

ing Industries (except Tobacco, Matches & Paper & Paper 

Products Industries for which it is dropped out). The 

coefficient of Capital-output Ratio carries postulated nega

tive sign in all the fitted relations (i.e. 18) and ranges in 

value from -.0106 (for Ferrous/Non-f errous Metal Products) 

to -,092Jef (for Medicines & Pharmaceutical Preparations).

Except in case of Jute Textiles (significant at 5$) This 

variable is found to be having coefficient which is statis

tically significant at 1$ level. The above mentioned values
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indicate that when capitaloutput ratio rises by one per

centage point, the gross profit rate of Ferrous/No n-Ferrous 

industry falls by .0106 per centage point and that of Medi

cines and Pharmaceutical Preparations Industry, 

falls by .0925 percentage point and Yice-Yersa. In other 

words, the negative association between Capital-Output Ratio 

and Gross Profit rate implies that industries which raise

the productivity of capital also raise the profitability
*

over time and vice-versa.

3- As far as variable x^ i.e. Turnover Assets Satio is 

concerned, it is found to be having positive sign in Seven 

out of Nine fitted relations in which it is retained and 

negative signs in remaining two fitted relations. However, 

its coefficient,^, is statistically found to be significant 

in Five fitted relations only for which it carries positive 

sign and thus confirms to our postulated hypothesis. The 

industries in which it is found to be statistically signi

ficant are Sugar, Cotton Textiles, Pottery-China-Earthern- 

ware and Structural Clay Products, Paper & Paper Products 

and Rubber & Rubber Products with coefficient around .0519, 

.0185, .1^51 j .3748 and .0702 respectively. The value of 

coefficient indicates that when Turnover Assets Ratio

rises by one percentage point, the gross profit rate rises



by .0519, .0185, -H51, .3748, .0702 percentage point for 

Sugar, Cotton Textiles, Pottery etc., Paper & Paper Products 

and Rubber & Rubber Products industries respectively. An 

interesting point to be observed here is that x^ is dominant 

in case of industries belonging to Consumers Goods Sector 

(i.e. all the four except Rubber & Rubber Products). In 

short, rising sales per unit of amount invested leads to 

rising gross profit rate of these industries and vice-versa.

4. Index of Production, i.e. x^, is observed to be having 

coefficient statistically significant (at 1$ level) in all 

the Pive fitted relations with the postulated positive sign. 

The industries for which it is retained and has positive 

significant coefficient are Matches ( =^ = .057^), Basic 

Industrial Chemicals ( «^ = .OO03_), Transport Equipment 

( o^= .OOOJy), Machinery(Qther than Transport etc) ( c^= 

.OOO42) and Rubber & Rubber Products (^=.00050). The values 

of indicate that when the Index of Production (x^) rises 

by one point, the gross profit rate of Matches, Basic 

Industrial Chemicals, Transport Equipment,Machinery (other 

than Transport) and Rubber & Rubber Products Industries, 

rises by .057^, .00021, .0.0004-2 and .0005U, per

centage point over time and vice-versa.
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An important point to be noticed here is that three
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out of the five above mentioned industries (i.e. Basic 

Industrial Chemicals, Transport Equipment and Machinery 

(other than Transport etc.) belong to Basic and Capital 

Goods Sector. In other -words, growing output in these 

industries (all the five) .has been associated with rising 

profitability over time and vice-versa.

5- As far as Proportion of Net Fixed Assets in Total 

Assets, Xg, is concerned, it is observed that its coeffi

cient assumes negative sign as per our expectation in Six 

out of Twelve fitted relations to different industries, while 

for the other six relations it assumes positive sign. How

ever, the industries for which Xg has been statistically- 

found to be significant with negative coefficient as per 

our assumption are five in number, having coefficient around 

-.6365, -.4781, -.1616,-.1930 and -.2472 for the five 

industries : Tobacco, Medicines & Pharmaceutical Prepara

tions, Iron & Steel, Cement and Electrical Machinery, Appa

ratus and Appliances respectively. This implies that higher 

proportion of net fixed assets in total results in decline 

in gross profit rate due to difficulty involved in immediate, 

adaptation of these industries to changing conditions. This 

confirms to the arguments forwarded by Prof. Marshall and 

Stigler G.J. with respect to technological barriers faced 

by the industries, mainly with respect to proportion of fixed

assets in total.
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The above mentioned values of coefficient of x2 indi

cate that when proportion of fixed assets in total rises by 

one percentage point profitability (gross) In Tobacco, 

Medicines & Pharmaceutical Preparations, Iron & Steel,

Cement and Electrical Machinery, Apparatus and Appliances 

industries falls by .6365, .4761, .1616, .1930, .2472 

percentage points respectively over time and vice-versa.

However, Table 7*1 further reveals that the coefficient 

of Xg assumes positive sign with significant value (1 $>) for 

only one Industry, viz., Aluminium,and, carries value around 

.2256. This is contrary to our hypothesis and requires 

further investigation.

6. Table 7*1 further reveals that the coefficient

of Rate of Inflation, has positive sign as per our assump

tion in case of all the ^ive industries for which it is 

retained. However, Edible Vegetable and Hydrogenated Oils 

and Other Chemical Products are the two industries in case 

of which coefficient of x^ is statistically found to be 

significant (with positive sign). This implies that gross 

profit rate of these industries is positively correlated with 

Rate of Inflation, and, the latter contributes to the 

rising trend in gross profit rate of these two industry 

over time.
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The coefficient of Sate of Inflation assumes value 

around . O373 and . O417 for Edible Yegetables and Hydro genaued 

Oils and Other Chemical Products Industry respectively, 

which indicates that when there is rise in index of Price 

(National Income Deflator^ by one point the gross profit 

rate of these two industries rises by .O373 and .O417 per

centage point respectively and vice-versa.

7. Yariable Xg,i.e. Nate of G-rowth of Capital, shows the 

weakest performance, -he coefficient of Xg carries positive 

sign as per our expectations in Eight out of Nineteen fitted 

relations, while in Eleven relations it carries negative 

sign. However, we observe from Table 7*1 that Xg is found 

to be statistically significant in case of one fitted rela

tion only for which it carries negative sign, the industry 

being Aluminium Industry. The coefficient of Xg for Aluminium 

Industry carries value around -.O445 and indicates that when 

Rate of Growth of Capital rises by one percentage point, the 

net profit rate of Aluminium Industry falls by .O445 percen

tage point and vice-versa. This is however contrary to our 

expectations and confirms to the arguments forwarded by 

Harris, R. and Penrose, E.T. about converse functioml rela

tionship between profitability and Rate of Growth of Capital. 

This implies that Aluminium Industry in India has reached the
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saturation point of expansion, and hence, any farther expan

sion would lead to fall in its profitability.

The following Table indicates the number of industries 

(Sector-wise) ?i?here the different explanatory variables are 

significant in explaining gro^s profit rate, significance 

level being 5^ or 1^.

Explanatory O • o Ha Industries in Different Sectors
Variables Consumers

Goods
Sector

Basic
Goods
Sector

m

Capital
Goods
Sector

m

Interme
diary
Goods
Sector

m

Whole 
Manuf an 
turing 
Sector

Turnover Assets 4 
y Ratio (x^ ) (6)

Met Fixed Assets

- (T) 1
(2)

5
(9)

as proportion of 2
Total Met Assets(6)
(x2)

3
(3)

1
(3)

6
(12)

C apdtal-0utp ut 7 4 4 3 18
Ratio (x^) (7) (4) (4) (3) (18)

Index of 1 1 2 1 5
Produetion(x^) (1) (1) (2) (1) (5)

Rate of 
Inflation(x^ )

1
(2) (2) - 1

(D
2

(5)

Rate of Growth 1 1
of Capital(xfi) (9) (3) 4) (3) (19)

Mote sPigures in brackets indicate the total number of 
industries for which the variables were retained.

The above mentioned table clearly reveals that Capital-
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-ouxput Ratio has been most eifective factor affecting gross 

profit rate in majority of Consumers Goods Industries and 

each of the industries of the basic, Capital and Intermediary 

Goods sector. Turnover Assets Ratio is more effective in 

case of Consumers Goods Industries while Fixed Assets - 

Total Assets (net) ratio influences Basic Goods Industries 

most. Index of Production is observed to be asserting more 

influence on Capital Goods Industries. Rate of Inflation and 

Rate of Growth of Capital are found to be having very less 

influence on gross profit rate of different industries.

The similar exercise was carried for different sector- 

wise determinants of gross profit rate also. Capital-Output 

Ratio (x~), was observed to be most effective determinant 

in all the fitted relations. The results are briefed in 

Table 7-.2.

A) Time Series Analysis :

(ii) Ret Profit Rate : The similar analysis is under

taken with respect to net profit rate and results are pre

sented in Table 7.2.The last column of the Table reveals 

d-statistic for each fitted relation.The Table highlights 

the following points.

1. linear Multiple Regression Model has proved to be a '^ood 

fit" in case of all the fitted relations except two viz.,
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Tobacco and Jute Textiles Industries. The Table 1.2 reveals 

that out of nineteen good fits, eleven relations provide 

more than 75$ of explanation of variations in net profit 

rate.

2. As far as perfornance of each of the explanatory varia

bles is concerned, the Table indicates that Capital-Output 

Ratio i.e. x^ (as in the case of Gross Profit Rate) is found 

to be the best explanatory variable .To is is obvious from the 

fact that the coefficient of x^ is statistically found to 

be significant (at 1$ level) in all the Seventeen fitted 

relation to different industries for which this variable is 

retained.

However, this variable, x^, is observed to be highly 

correlated with other variables in case of industries like 

Tobacco, Paper & Paper Products, 1‘errous/lon-Perrous Metal 

Products and Jute Textiles, Hence, it is dropped out. It is 

further observed from Table 7*2 that the value of coefficient 

of Capital-Output Ratio, x^> differs widely for different 

industries and ranges between -.U186 (cement) to -.0787 (Mat

ches). An important point to be noticed here is that the 

coefficient of x^ assumes negative sign in all the fitted 

relations in which it is retained. This confirms well with 

our hypothesis of negative association between net profit 

rate and Capital-Output Ratio, x^. In other words, industries
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having more and more capital intensive techniques (rising x^) 
are expected to experience decline in net profit rate earned 
over time and vice-versa.

3. turnover Assets Ratio (x^ ) (Popularly known as Capital- 
Turnover Ratio or Assets Turnover Ratio) is observed tobe 
the Second best explanatory variable. It is found' to be 
significant in five fitted relations out of nine for which it 
is retained. However, the coefficient of x-j assumes positive 
sign in case of six fitted relations and negative in case of
3 relations. However in four fitted relations it carries posi
tive sign and is significant too. Confirming to our hypothesis 
between x^ and profit rate (net) in case of industries like 
Tobacco, Cott.on Textiles, Paper & Paper Products and Rubber & 
Rubber Products Industry (with coefficients around .0459, .2895, 
.4519 and .IO44 respectively).

/

However, it is observed that the coefficient of x^ assumes 
negative sign (it is significant at 1$ level) in case of Grains 
& Pulses industry. This is contrary to our postulated positive 
association between profitabiliiy and x^ . This may probably be

' r *P T* Q "Pi “t" S \
due to the fact that profit margin ( --g—j--— ) for this 
industry might have fallen more sharply than the rise in Turn
over Assets Ratio.

4. As far as the performance of variable x^ (Index of Produ
ction) is concerned, it is observed to be having positive 
coefficient as per our < hypothesis In four fitted relations
out of live fitted relations for which it is retained. However 
in case of only two industries viz., Matches and Basic Industrial 
Chemicals, this coefficient is significant and has positive 
sign with value around .0418 and .0003 respectively. This 
implies that net profit rate of these two industries experienced 
rise due to growing volume of output produced by them and 
vice-versa.
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5. Hate of Inflation, , is found to be affecting the

net profit rate of only two industries, (out of four) viz., 

Edible Vegetable and Hydrogenated Oils ( ^=.0360) and

Other Chemical Industry ( ^=.0222). I'he coefficient of x^

assume positive values for three fitted relations out of 4 

and is found to be statistically significant for above men

tioned two industries. This confirms to our postulated hypo

thesis of positive association between net profit rate and 

inflationary trend in the economy. This implies that the 

rising prices in the country benefitted the producers of 

these two industries most.

6. As far as Debt-Equity Ratio, Xy, is concerned, it is

observed to be significantly influencing the net profit rate 

of three industries only.The Table reveals that the coeffi

cient of Xy is significant in case of Silk-Rayon and Woollen 

Textiles ( y=#199l) Aluminium ( y=.1531 ) and Ferro us/Uon-

Eerrous Metal Products ( y=v.2347) Industries. It is fur

ther observed from the Table that the coefficient of Xy is 

having positive values for first two industries as per our 

assumption while it assumes negative value for Ferrous/Non- 

Ferrous Metal Product Industry; which is contrary to our 

assumption.Table 7*2 further reveals that the coefficient of 

Xy assumes positive sign in Five fitted relations and
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negative in two out of total seven relations in which it 

is retained. However, the coefficient is significant in 

above mentioned industries only. This•implies that debt 

financing is a cheaper source of finance for Silk-Rayon 

and Woollen Textiles and Aluminium Industry. However, in case 

of Ferrous/Non-Ferrous Metal Products it has not been so 

which is contrary to our hypothesis of positive association 

between net profit rate and x^. Hence this requires further 

investigation.

7. As far as variable Xg is concerned, (ie. Net Fixed 

Assets as Proportion of Total Net Assets), it is statistically 

observed to be significant in one fitted relation only (for 

Ferrous/Non-Perrous Metal Products) out of eleven fitted 

relations for which it is retain. The coefficient of Xg 

assumes negative sign in seven out of eleven fitted rela

tions and positive in four relations. However only in case 

of above mentioned industry its coefficient is negative and 

statistically significant at 5$ level. This implies that 

rising proportion of net fixed assets in total for this 

industry has contributed to falling trend in net profit rate 

of this industry and vice-versa^ Confirms to our hypothesis 

that the rising proportion of fixed assets in total
ba-rfC e.r -fc o tke,

causes a technological^ industry hence adaptation to changing
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conditions becomes difficult resulting thereby in falling 

profitaoility of the industry overtime.

8. In case of variable Xg i.e. P-ate of Growth of Capital, 

it is observed that the variable is significant in one fitted 

relation only (out of nineteen) and has a positive coeffi-- 

cient for Medicines and Pharmaceutical Preparation Industry 

for which it is significant. 1’his indicates that there is 

still scope for the expansion of this industry as both the 

net profit rate and rate of growth of capital are positively 

correlated for this industry. However the coefficient of Xg 

carries positive sign for 13 out of 19 relations and nega

tive for 3 though positive sign is significant for above 

given one industry only.

While staining up therefore we can say that the linear 

multivariate model has proved to be a 'good fit' for majority 

the fitted relations and provides for majority of 

explanation of variations in net profit rate of different 

industries overtime.

Moreover, the derived estimates are a.lso efficient in 

majority of the fitted relations. In order to see the influence 

of the explanatory variables on net profit rate of different 

industries, we give below a l'able summarising the number of 

industries in each sector where the different explanatory
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variables are significant in explaining net profit rate. 

Significance level considered is 5$ or 1$.

Explanatory Ho.of Industries in Different Sectors
Variables Consumers

Goods
Sector

Basic
Goods
Sector

Capital
Goods
Sector

Intenae-
diafy
Goods
Sector

Whole
Manufac
turing
Sector

Turnover
Assets Ratio - 4 1 5
(x1) (6) (D (2) (9)

Set fixed 
Assets as pro
portion of 
Total let 1 1
Assets (xg) (5) (2) (4) (11 )

Capita-Output 8 4 3 2 17.
Ratio (x^) (8) (4) (3) (2) (vt)

Index of 1 1 2
Production(x^) (3) (1 ) (D (5)

Rate of 1 — _ 1 2
Inflation(x^} (D (2) (1) (4)

Rate of Growth 1 1
of Capital(xg) (9) (3) (4) (3) (19)

Debt-Equity 1 1 1 — 3* ’
Ratio (x^) (3) 0) (D (2) (7)

Rote : Figures in brackets indicate the total number■ of re-
lation for which the respective variables are 
retained.

It is obvious from Table given above, that Capital-Out

put Ratio is most effective factor, in case of net profit 

rate also. The Turnover Assets Ratio is found to be
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influencing Consumers ^oods Industries, more. However, Net 
Fixed Assets as Proportion of Total let Assets (xg), and, 
Debt-Equity Ratio are effective in case of Capital Goods 

industries, while Index of Production and Debt Equity Ratio 

have more influence upon Basic G-oods Industries than Consu
mers Goods Industries. Rate of Growth of Capital is found to

YV'lgUXQ'Jg;
be having very m&Qinfluence on industry-wise variationsAin net profit rate. The results‘of this fable are found to 

be more or less similar to those summarised for gross profit 

rate.

We have attempted to examine the sector-wise determinants 

of net profit rate also by applying the similar exercise to 
the sectoral data. The results are presented in Table 7.2.
We observe from the Table that Linear, Multivariate Model 

has proved to be a'good fit' to all the five fitted relations 
to the sectors. Capital Output Ratio (x^),is observed to be 

asserting high influence on sectoral variations in net profit 
rate overtime. (Please see Table 7*2 for other results)

iB) Cross-Section Analysis :

Having examined the determinants of industry-wise 
and sector-wise (Time Series Analysis) gross and net profit 

rates (each separately), we proceeed to study the factors 

influencing the inter-industry variations in these.
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It has already been observed earlier that our universe 

of industries comprises of twenty-one manufacturing industries. 

These industries differ widely in their age structure. More

over, some of these industries are agro-based (e.g. Grains & 

Pulses, Edible Yegegable & Hydroganated Gils, Sugar, Tobacco, 

Cotton-Textiles, Jute Textiles, etc.), some are mineral based 

(e.g. Iron & Steel, Aluminium, Transport Equipment, Electri

cal Machinery, Apparatus & Appliances, Machinery (Other than 

Transport etc.) and I'errous/Ifon-Eerrous Metal Products), 

some are chemical based (e.g. Medicines & Pharmaceutical 

Preparations, Basic industrial Chemicals, Other Chemical 

Products) while remaining are mixture of these (e.g. Silk- 

Rayon & Woollen Textiles, Rubber & Rubber Products etc.).

This implies that the different industries would be affected 

in different degrees by a given event. We have attempted 

here to explore some important factors influencing the pro

fitability of these industries at a given point of time, 

considering inter-industry variations in profit rates (both 

gross and net).

The Linear Multiple Regression Model, as discussed 

earlier in Section III, Methodology of this Chapter, has 

been fitted to the data for different industries for each of 

the years from 1951-52 through 1974-75- The exercise is
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9

carried for "both the concepts of profit rate, viz., gross 

and net profit rates.

In order to avoid the problem of multi-eollinearity, 

we have dropped those variables which are highly correlated 

with others, having correlation coefficient'significant at 

5io level.

However, as far as variable x^, i.e. Rate of Inflation 

is concerned, we have altogether dropped it for cross-section 

analysis as mentioned earlier.

We summarize below the findings of cross-section study 

on "determinants of profitability".

(B) Oross-Section Analysis ;

(i) gross Profit jfctte : Table 7-3 presents the results

of Cross-Section analysis of determinants of gross profit 

rate. Following conclusions are derived from it.

The linear multivariate model has proved to be a'good
_2

fit' (revealed from the fact that R is statistically signi

ficant at either 5fo or 1 fo level), in twenty three out of

twenty-four fitted relations, (except for the year 1963-64)*
_2

This is obvious from the values of- S , the coefficient of
_2

determination. It is observed that R varies widely in value 

from .2493 (for 1961-62) to .6563 (for 1952-53)* In short,
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different explanatory variables (except Xg i.e. let Fixed 

Assets as Proportion of Total Net Assets, which is dropped 

for all the fitted relations on account of multi-collinearity) 

provide explanation of variations in gross profit rate among 

different industries in the range of 25^ to 66$.

Table 7.3 reveals that Capital-Output Ratio, x^, is the 

most important factor in determination of inter-industry 

gross profit rate. This is true for all the years from 

1951-52 through 1974-75 .This is obvious from the fact that 

coefficient of Capital-Output Ratio is statistically signi

ficant in all the twenty-four fitted relations. Moreover, this 

coefficient,^^, assumes negative sign which confirms to our 

postulated negative relationship between profitability and 

(Capital Output Ratio. However, the coefficient is observed 

to be varying widely in value from'-.0107 (for 1958-59) to 

-.0252 (for 1969-70). I‘his implies that if Capital-Output

Ratio rises by one percentage point than gross profit .rate
and / o 2-ST 2—

of industries falls by .0107 percentage jjoint for the year 

1958-59 and 1969-70 respectively. '

Rate of Growth of Capital, Xg, is found to be the 

second factor responsible for inter-industry variations in 

gross profit rate. Table 7*3 reveals that Xg had been signi

ficant in Two (out of Seventeen) fitted relations only viz.,
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for the years 1956-57 and 1968-69. The coefficient of Xg is
1 6observed to be having positive value for the above mentioned 

two relations which confirms to our expectations. It implies 

that, Indian Manufacturing Industries had not reached the 

saturation point of expansion during these two years at least. 

In short, it does not confirm to the converse functional rela

tionship between growth and profitability as suggested by 

Morris, R. and Henrose, E.t. However, dais variable has been 

significant in two out of seventeen fitted relations for which 

it is retained. Hence, overall performance of Xg can be said 

to be very weak.

Tunover Assets Ratio, x^ is found to be the another

variable which amounted for in ter-industry variations in gross

profit rate for the fitted relation for one year only (out

of 23) i-e. 1959-60. The Coefficient of i], for the fitted
17relation of 1959-60 assumes postulated positive sign 

(statistically significant). ^, the coefficient of x^ 

assumes value around .0197 (significant at 5level) which 

indicates that when Turnover Assets Eatio is raised by one 

percentage point, gross profit rate of industries, is raised

16 The coefficient c^g of this variable assumes positive sign 
in Eight out of remaining Fifteen Relations while it has 
negative sign for the remaining sign relations. However, these 
coefficients are statistically non-significant.

17 The coefficient of x- assumes positive sign in Fourteen out 
of remaining Twenty-Two relations while in Eight relations
it assumes negative sign. These Coefiicients however are sta
tistically observed to be non-significant.
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by .0197 percentage point in 1959-60. This implies that during 

1959-60, industries having larger sales per unit of amount 

invested, also experienced higher profits and vice-versa.

As far as variable x^, i.e. Index of Production, is

concerned, The Table indicates that it has no significant

influence on gross profit rate of different industries. This
-bha. t

is obvious from the fact x^ has not turned out to be statis-
18tic ally significant in any of the fitted relations (i.e.

15 relation) in which it is retained. This implies that 

whether the output of an industry is relatively larger or 

smaller matters least when one considers the inter-industry 

variations in gross profit rate.

While summing-up therefore, we canCfinclude that Capital- 

Output Ratio has been observed to be the most effective 

factor in inter-industry variations in gross profit rate.

CB) Gross-Section Analysis :

(ii) Net Profit Rate s Table 7-4 highlights the results 

of inter-industry analysis with respect to net profit rate 

following conclusions are derived.from the table 7*4. -

The Linear Multivariate Model has proved to be a 'good

fit' for majority of the fitted relations, i.e. Pourteenout of

18 The coefficient of x^ assumes positive signs for two fitted 
relations and negative for remaining 12 ones. However, the 
coefficients are statistically non-significant.
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twenty four fitted relations. This is obvious from the fact 
2that R ’ 4;he coefi'icierL't °f determination is statistically 

significant at 5$ (in l'en fitted Relations) and 'Ifo (in I'our 

fitted relations) level of significance. However, the degree 

of explanation of inter-industry variations in net profit 

rate provided by different explanatory variables differs
widely.This is revealed from the value of R wklck ranges from 

.2531 (1969-70) to .7306 (1952-53).

Amongst the different explanatory variables, Capital- 

Output Hatio, i.e. x^, is observed to be most effective 

determinant of inter-industry net profit rate (same is 

observed for gross profit rate also). This is obvious from 

the results of Table 7*4 which denotes that x^ is statistically 

significant (with negative sign) in Twelve out of Twenty 

fitted relations. Moreover, its coeificient assumes negative 

sign for all the fitted relations (i.e. Twenty) which con

firms to our assumption of negative associationbetween x^ and 

net profit rate. '4’his implies that industries capable of 

improving the productivity of capital can raise their net 

profit rate and vice-versa. In other words, industries having 

less capital intensive technology (lower Capital-Output &atio) 

would reap higher profit rate while those having more capital 

intensive techniques would suffer from lower profit rate (net) 

in a given year.
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Table 7*4 further reveals that the coefficient of x~5
varied widely in value from -.0120 (1966-67) to -.0227 

(1954-55)*

Rate of Growth of Capital, Xg, is found to he another 

explanatory variable influencing inter-industry net profit 

rate. This variable is observed to be statistically signi

ficant in Pour out of Nineteen fitted relations for which 

it is retained. It is found to be having positive coeffi

cient (significant at 5$ level) for all these four fitted 
relations1^ for the years 1956-57, 1966-67, 1967-68 and 

1968-69;. being .4511, *3897, .5514*
"This i «ci«c-aJe_s -fc#v<a-b

.7534 respectivelyhere is a positive association between 

net profit rate and growth of industries.

This implies that in Indian there is still scope for 

expansion of Indian Manufacturing Industries. This is obser

ved to be true in late seventees and confirms to our expecta

tion. However, it does not support the converse functional 

relationship between profitability and growth as suggested 

by Morris R. and Penrose, E.T.

As far as variable Xg i.e. let Fixed Assets as Propor

tion of Total Ret Assets, is concerned, it is retained for

19 The coefficients of Xg for Eleven of remaining Fifteen 
relations assumes positive sign while for four relations it 
takes negative sign. These coefficients»are however statis
tically nonsignificant.
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one fitted relation only i.e. for 1970-71 and its coefficient 

is observed to be positive .1672) and is statistically

significant too. (In all other fitted relations this varia

ble is dropped out on account of multi-collinearity.) This 

implies that positive association existed between *2 and net 

profit rate of different industries for the year 1970-71, 

which is contrary to our assumption of negative association 

between the two. Hence this requires further investigation.

As far as Debt-Equity Ratio, x^ is considered, it is 

also statistically found to be significant in one i.e. 1961-62,

out of Nine fitted relations for which it is retained. Its
1 20

Coefficient assumes positive sign (which is significant at 

5fo level) as per our assumption, the coefficient of Debt-

-Equity Ratio assumes value around .1154 for this fitted rela

tion which indicates that when Debt-Equity ratio is raised by 

one percentage point, the net profit rate is raised by .1154 

percentage point and vice-versa. This implies that debt-finan

cing proved as a cheaper source of finance, which resulted in 

raising the net profit rate of different industries during 

1961-62.

The Index of Production , i.e. x^ is also observed to be

affecting inter-industry net profit rate i$l one (for 1970-71 )
21out of Sixteen fitted relations. The coefficient of x^ is

found to be having positive sign as per our hypothesis and
20 The coefficient of x? assumes positive sign in case of Seven 

out of remaining Eignt fitted relations, while it assumes 
negative sign for one relation. These coefficients however are 
statistically non-significant.

21 The coefficient of x. assumes positive sign for six and negative for nine fitted4relations out of remaining 15* However 
these coefficients are statistically non significant.
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indicates that there existed positive association between 

net profit rate and growth of output of different industries 

during 1970-71 .

Turnover Assets Ratio, x^ has been observed to be 

exerting no influence on net profit rate as it is statis

tically non-significant in all the fitted relations (23 in 

total) for which it is retained (However it carries positive 

sign for thirteen fitted relations ard negative for Ten 

ones, though the results are statistically non-significant). 

More or less simxLar type of tendency is observed for gross 

profit rate.

In short, Capital-Output Ratio, x^, has been the most 

influential factor in inter- industry variations of net 

profit rate.

V. C01CLUSIQWS

CA) tjL'ime Series Analysis :

(1) The linear multivariate model has proved to be a 

'good fit' in majority of the fitted relations. This is true 

for both the concepts of profitability.

(2) Capital Output Ratio, x^, has been found to be the 

most effective determinant of profitability (both). It is
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observed to be negatively associated with profitability as 

per our hypothesis. Ihis implies that industries which 

raised the productivity of capital over time (i.e. lowered 

the Capital-Output Ratio) could raise their profitability 

too and vice-versa.

(3) Index of Production, i.e. growth of output of the 

industry is found to be second best explanatory factor in 

determination of profitability of an industry. It is posi

tively associated with profitability and confirms to our 

hypothesis. Hence, larger the output, more is the sales 

revenue realised and higher is the profitability achieved 

by the industry. This variable has bear observed to be more ■ 

effective with respect to gross profit rate than net profit 

rate.

(4) Turnover Assets Ratio, x^ , is 3rd best determinant 

of profitability. It is positively associated with profita

bility in majority of the cases and hence confirms to our 

postulated hypothesis.

(5) x2, i.e. Net Pixed Assets as Proportion of ‘-^'otal 

Net Assets is observed to be exerting more influence on 

gross profit rate than on net profit rate. Except in case

of Aluminium Industry, this variable is found to be negatively 

associated with profit rate and confirms to our hypothesis.
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This implies that increasing proportion of fixed assets in 

total assets results in a technological harrier and therefore 

aifects the profitability of the industry adversely and vice- 

versa. This confirms well to the arguments forwarded by Prof. 

Marshall. (Please refer to Section II(ii) of this chapter 

for details).'

(6) Inflationary Trend in the economy has been observed 

to be advantageous iix case of two industries only, viz., 

Edible Vegetable and Hydroganated Oils and Other Chemical 

Products. This is proved from the fact that x^ , i.e. Sate

of Inflation is observed to be significant for these two 

industries only and has positive coefficient which confirms 

to our hypothesis.

(7) pLate of Growth of Capital, Xg, is observed to be

asserting no influence on gross profit rate while it is
Tlt-b prc4it -rate

found to be significantly affecting the^ Medicines and Phar

maceutical Preparations Industry Positively. This implies 

that there exists some scope for the expansion of this 

indus try.

(8) Debt-Equity Ratio, x^, is observed to be positively 

associated with net profit rate of two industries, viz., 

Silk-Rayon and Woollen Textiles and Aluminium Industry.

This implies that debt financing has been a cheap source of
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finance which resulted in the raising of the net profit rate 

of these two industries. However, in case of Perrous-Hon- 

ferrous Metal Products Industry, x^ is found to he negatively 

related which is contrary to our hypothesis and requires, 

further investigation.

(8) In case of sector-wise analysis it is observed that 

Capital-Output Ratio, x^, asserts top-most influence, 

followed by Turnover Assets Ratio (x.j ) (More effective for 

gross profit rate), and Index of Production (more effective 

in case of net profit rate). As far as Rate of Inflation 

(x^), is concerned, it asserts influence on gross profit rate 

of consumers &oods Sectors only while Rate of Growth of 

Capital (xg) is found to be more effective in case of net 

profit rate of Capital Goods Sector only.The Coefficients 

of x^ and Xg area having positive signs as per our hypothesis.

(B) Cross-Section Analysis :

(1) The linear multivariate model has proved to be

a 'good fit' in majority of the fitted relations. This is
_2

obvious from the value of R which is statistically signi

ficant at 5$> or 1 $ level. This is true for both the concepts 

of profitability.

(2) Capital-Output Ratio, having negative coefficient 

is found to be exerting highest influence on inter-industry
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rate of profit. It implies that industries with lower 

capital Output Ratio experienced higher profits and vice- 

versa.

(3) Rate of Growth of Capital, Xg, is found to he 

affecting the net profit rate more than gross profit rate.

The coefficient of this variable, i.e. ^6 ’ assumes positive 

sign indicating positive association between profitability 

and growth. This indicates that as far as Indian Manufacturing 

Industries are concerned, the saturation point of expansion 

has not yet been reached and there is still scope for expan

sion of these industries.

(4) Turnover Assets Ratio, x^ , is observed to be 

influencing gross profit rate only while Xg, x^ and x^ 

are effective in case of net profit rate only. However, 

the influence of these variables can be said to be very 

weak because they are found to be significant (having 

postulated signs for their coefficients) in one fitted 

relations each.

(5) Rue to differences in the natures of different 

industries, their age structure, differences in their basis 

etc. we find that the regression analysis provides relatively 

less explanation in inter-Industry variations in profitabi

lity, wbile in case of time series Analysis, the regression 

analysis has been more effective.


