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F O R E W O R D 

This is the second paper in the series of the 
studies on the stock market that have been 

carried out under the R. B. I. Endowment Scheme. 
The current paper is interesting not only because 
it attempts systematically to relate the funda-
mentals of company behaviour to their prices in 
the stock market and comes out with some in-
teresting findings but also because, in however 
elementaiy a fashion, it tests the effectiveness of 
the economic liberalisation in promoting dynamic 
efficiency in particular industries. It is expected 
that further studies in the series will be carried 
out and they will throw fresh light on the relation 
between capital markets and firm behaviour in 
the current phase of liberalisation. 

(Amiya Kumar Bagchi) 
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FUNDAMENTALS AND SHARE PRICES IN THE 
DRUGS AND MEDICINES INDUSTRY 

ABSTRACT 

This study tries to capture the interactions between differ-
ent economic variables relating to the drugs and methanes 
iZdZnj in India and the share prices oj companies operating 
^ e Zdustnj. It has a two tier strucure. In the first part, we 
I Z d e r Z Zhaviour of the company fundamentals such as 
s ^ s profit, cash Jlow.fvced capital and their interactions with 
oTZther and aLso with exogenous variables such as bank 
and non-banking credit facilities which are very often affected 
by Government policies. In the second part we study the 
behaviour of share prices and relate them to the movement of 
company fundamentals. 

1. Empirical relations and theoretical modelling for stock exchanges. 

This study is an at tempt to advance the unders tanding 
of the working of Indian firms, specifically in the drugs and 
medicines industry. We have tried to find out the most signifi-
cant factors influencing different economic variables, ol im-
portance, at the firm level, such as sales, profit, dividends, 
gross (or net) fixed assets etc. and their interactions with one 
another as also with different exogenous variables which are 
policy parameters. In addition, we also explore some aspects 
of the relationship between movements of share prices and 
those of companv fundamenta ls . In an earlier paper (see 
Bandyopadhvay and Das( 1993)1 we found the efficient market 
hypothesis to be acceptable for the price movements for a few 
scrips as also for two indices of share prices. But that test 
was narrowlv based on prices. However, in view ot the 
commonsense expectation that the growth of stock markets 
and industrial development are closely related, the study of 
share price movements vis-a-vis firm performance appears to 
be a meaningful exercise. Such studies are. however, very tew 
in number in the Indian context. One notable exception is 
Singh (1994) where he has carefully studied the efficacy of 
stock markets for long term industrial investment in the In-
dian context. For this purpose, he analysed the role of the 
equity market in financing the growth of the hundred largest 



Indian manufactur ing corporations. His study shows that the 
policy induced liberalisation of the financial sector and the 
vast expansion of stock market in India has had a major 
impact on corporate finance. The new issues of o r d i n a l shares 
or debentures have made significant contributions to corpo-
rate growth. But there is as yet no evidence that this greater 
reliance of large firms on the stock market has led to, or will 
in fu ture promote faster industrial isations and long term 
dynamic efficiency. 

In this paper we have not gone for any theoretical 
modelling and its empirical validation. Instead we have tried 
for best empirical fits for a set of proximate regressqrs. In that 
sense, the present s tudy is an exercise in ad hoc economet-
rics. Theoretical modelling may be premature as yet. The neo-
classical l i terature of the theoiy of firms or its modern vari-
ant, industrial organization, has grown up with developed 
capitalist economies as their background and may or may not 
be relevant for Indian firms. The institutional setting or the 
general economic environment, including Goemment policies 
are quite different in India and in the Western economies. We 
have to look at the empirical relations, existing among the 
relevant variables, before plumping for one particular theo-
retical model. 

Because of the veiy na ture of the study, we have to 
work with firm level data. But firms are quite different from 
one another not only among different industries bu t even in 
the same industry. Thus the problem of heterogeneity is all 
along there in respect of product profiles, raw material pro-
files etc. A firm may be considered to belong to a particular 
industry though it might be producing goods of other indus-
tries also. That is. in case of diversification in product profile 
the problem of heterogeneity is enhanced. In this respect 
drugs and medicines industry is quite suitable for our pur-
pose since most of the companies in this industry do not have 
product profiles which extend beyond the confines of the in-
dustry. Their raw materials profile is also less heterogeneous 
than in the case of many other industries. 

2. Data sources. 
The companies are drawn from those engaged in the 

drugs and medicines industry and listed at the Bombay Stock 
Exchange. We have considered only those companies which 
have few product overlaps with other industries. Our data 
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source is CIMM iversion 3.UU) package of the Centre tor Moni-
toring Indian Economy which in turn compiles the data from 
Bombay Stock Exchange official Directory. For our study, we 
have considered 42 companies for four consecutive years (1989-
'90 to 1992-93). However, we do not have data for all these 
42 companies for all the years from the CIMM. In 1989- 90 we 
have data for 34 companies, in 1990- 91 we have data for 40 
companies and there are 41 and 39 companies in the data 
bases for 1991- 92 and 1992- 93 respectively. The names of 
the companies have been given in the Appendix. For share 
prices we depended upon the Bombay Stock Exchange lists. 
As there are wide variations in the price movement for a 
particular scrip in a year, we computed an average price for 
each scrip for each year. The representative price chosen was 
the average of the highs and lows of each scrip for each 
month in a year averaged over the twelve-month period. 

Since this is a cross sectional study, there is built in 
heterogeneity in the data and so the usual heteroscedasticity 
problems are there. However, since the companies' product 
profiles were reasonably homogeneous, the problem of hetero-
geneity is somewhat reduced. But the problem of size in terms 
of sales or fixed assets still remains. So we also tried the same 
exercises with the companies' financial variables normalized 
by net fixed assets and sales. 

While explaining share price movements, we do not 
encounter this type of problem. In these cases, our explana-
tory variables are sales per share, profit per share (or earn-
ings per share), dividend per share, cash flow per share etc., 
so that normalization is built into the data . 

We also used the following four price indices for con-
verting the variables at constant prices (1980- 81 = 100)—(1) 
WPI for drugs and medicines for deflating sales, (2) price 
index for gross fixed capital formation for deflating gross or 
net fixed assets or their changes. (3) deflator for inventories 
for deflating working capital or change in inventories and (4) 
CPI for deflating net profit, dividends etc. The source of defla-
tors is the National Accounts Statistics published by the CSO. 

3 



In section 3 we provide a descriptive account ol the 
behaviour of some of the important financial variables at the 
level of industry aggregates. In section 4 we test for persis-
tence of ranks of companies from 1989- 90 to 1992- 93; in 
section 5 we test for degree of closeness between different 
financial variables. Both of these two types of test are based 
on non-parametr ic methods. In section 6 we provide regres-
sion resul ts relating various financial variables of the compa-
nies. In section 7 we tried to relate movement of share prices 
of different companies with the respective fundamentals . In 
the final section we provide the concluding remarks. 

3. A brief account of industry averages of financial variables f rom 1989-
'90 to 1992-'93. 

First we give a brief account of industry averages of 
some of the important financial variables (at 1980- 81 prices) 
for the four consecutive years, viz. 1989-'90 to 1992- 93. As 
Table 1 reveals, there is no sharp change in the average of 
any of the financial variables in these years. However, most 
of the figures for 1992-93 show somewhat higher values for 
all the items, as compared with the previous year or previous 
three years. In respect of sales, net profit and equity divi-
dends there is negative growth in 1990-'91 over 1989- 90. 
Between 1991- 92 and 1992-93, average sales registered a 
growth rate of 15.59%. But rate of growth in net profit was 
still negative though the absolute value had gone down. How-
ever, the cash flow was rising in consecutive years at a low 
rate. The average equity dividend fell between 1989- 90 and 
1991-'92. In 1992- 93 it improved compared to previous year 
but its level was still lower (Rs. 0 .53 Cr.) than in 1989-'90 (Rs. 
0.54 Cr.). Gross (or net) fixed assets,1 remained quite stable 
with a slightly rising tendency. In net profit, dividend on 
equity share and retained profit there was a decline in the 
first three years followed by an up tu rn in 1992- 93. 

Table 2 presents some important average ratios relating 
to the operations of the firms in the drugs and medicines 
industry in the money and capital markets. By and large, 
these ratios also do not show any marked change. However, 
the ratio of bank borrowing to total borrowing showed a 
marginal decline from 0.49684 in 1989-'90 to 0 .42551 in 

Henceforth we will use GFA or NFA for gross fixed asset and 
net fixed asset respectively. 
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1992-1993. For the other such borrowing ratios similar 
behaviour is observed. During the same period debt-equity 
ratio declined from 1.6 in 1989- 90 to 1.15 in 1992- 93. This 
shows tha t the industry as a whole was coming to rely more 
ftn the share market than the banks or non-banking financial 
institutions for its incremental financing needs. However, the 
proportions of fixed deposits and debentures in total borrow-
ings have also declined in the same period. Thus equities were 
becoming more important in the capital market operation of 
the firms. The years from 1989- 90 to 1992- 93 included 
those of economic liberalisation and financial deregulation. 
Firms took more advantage of the stock market as a source 
of finance than they used to do earlier. Moreover, because of 
liberalisation of imports and the beginning of the end of the 
Indian patent system (which the drugs and pharmaceuticals 
industry had used to its advantage), competitive pressures 
became more fierce. It is interesting to see whether such 
competitive pressures led to radical changes in the relative 
positions of the firms in the drugs and medicines industry. 
From a statistical point of view also, it is important to find 
whether some firms pulled so far ahead of the field or lagged 
so badly behind that the assumpt ion of a low degree of 
heteroscedasticity would become invalid. Since the sample 
period is small, we decided to deploy some non-parametric 
tests in order to find out whether firms had changed ranks in 
some important respects. 
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TABLE 1 

Drugs and medicines industry : Average of some important financial 
variables at constant prices (1980-'81 = 100) for 1989-'90 to 1992-'93. 

Rs. in C r o r e . 

1989-'90 1990-'91 199)-'92 I992--93 

Sales 51.95 50.68 58.58 70.21 
(54.11) (56.56) (59.93) (71.74) 

Interest 1.51 1.56 1.83 2.26 
(1.78) (1.88) (1.98) (2.38) 

Tax 0.64 0.56 0.55 0.70 
(0.86) (0.80) (0.88) (1.04) 

Net Profit 1.58 1.44 1.38 1.93 
(1.84) (1.54) (1.67) (2.73) 

Equity Dividend 0.54 0.45 0.42 0.53 Equity Dividend 
(0.64) (0.56) (0.46) (0.61) 

Retained Profit 1.04 1.00 0.97 1.40 
(1.31) (1.16) (1-37) (2.30) 

Cash Flow 2.21 2.28 2.48 3.38 
(2.54) (2.43) (2.79) (4.33) 

Equity Capital 2.58 2.37 2.38 2.53 
(2.25) (1.96) (188) (1.97) 

Reserves 5.87 5.96 6.24 8.09 
(7.05) (7.42) (7.33) (9.34) 

Net Worth 8.75 8.33 8.62 10.62 
(9.06) (8.92) (8.80) (11.02) 

GFA 11.89 13.16 14.70 15.41 
(14.34) (16.05) (18.42) (17.93) 

NFA 7.19 8.46 9.18 9.74 
(9.14) (11.0) (11.9) (12.99) 

Working Capital 1138.81 1089.90 1230.90 1415.70 
(1076.20) (1070.20) (1216.90) (1409.00) 

Total Assets (1) 45.60 49.78 62.52 77.18 
(46.73) (49.64) (62.77) (72.86) 

Total Borrowings (1) 10.33 19.85 26.00 31.41 Total Borrowings (1) 
(1131) (22.79) (31.23) (35.39) 

Bank Borrowings 5.06 5.00 5.15 5.70 Bank Borrowings 
(5.17) (5.32) (5-69) (676) 

Institutional Borrowings 1.10 1.41 2.07 2.30 

(139) (1.71) (3.28) (3.49) 
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(Table 1 contd.) 
Rs. in Crore 

1989-90 1990-91 1991-'92 1992-'93 

Debentures 2.13 2.34 3.02 2.34 
(4.12) (1.85) (6.63) (5.45) 

Fixed Deposits 1.23 1.24 1.25 1.12 Fixed Deposits 
(1.80) (2.24) (1.31) (2.24) 

Inventory of 
4.05 4.51 Raw Materials (2) 4.32 3.76 4.05 4.51 

(4.96) (3.65) (4.01) (4.53) 

Inventory of 
5.75 6.36 Finished Goods (3) 5.92 5.23 5.75 6.36 

(5.82) (6.06) (6.40) (6.85) 

Total Inventory 10.24 8.99 9.80 10.87 
(10.78) (9.71) (10.41) (11.38) 

Change in Inventory 
0.46 of Raw Materials (4) -0.56 0.29 0.46 

Change in Inventory 
of Finished Goods (4) -0.69 0.52 0.61 

Change in Total 
Inventory (4) -1.25 0.81 1.07 

% Rate of Growth 
in Net Sales (4) -2.44 15.59 19.85 

% Rate of Growth 
in Net Profit (4) -9.72 -4.16 39.86 
% Rate of Growth 
in GFA (4) 10.68 11.70 4 83 

Notes : Figures in parentheses are the respective stan-
dard deviations. 

* 

(1) Deflated by simple average of deflators for fixed 
capital and for raw materials. 

(2) Deflated by price index for raw materials. 
(3) Deflated by price index for drugs and medicines. 
(4) These were calculated from the industry average 

figure. Hence standard deviation could not be 
calculated. 
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TABLE 2 

Drugs and medicines industry : some important ratios for 1989-90 to 
1992-93. 

!989-'90 1990-'91 1991-'92 J 992-93 

Debt /Equity Ratio 1.5997 1.5515 1.8088 1.1497 
(0.9576) (1.0195) (1.6594) (2.5697) 

Interest / Debt 142365 14.7528 16.7932 16.7874 
(5.1140) (4.9307) (5.8982) (5.2322) 

Current Ratio 2.6909 2.7030 2.7780 2.9231 
(0.9701) (0.9183) (0.9696) (1.3192) 

Net Worth / Total Assets 31.4512 32.5913 33.8271 31.9218 
(14.5716) (13.8642) (13.0470) (14.9699) 

Current Assets / 
(14.9699) 

Total Assets 73.3144 70.2402 71.7441 70.9472 
(9.3988) (12.9538) (11.2982) (14.8974) 

Retained Profit / 
(14.8974) 

Total Assets 4.0850 4.2535 3.2956 3.8087 
(3.9663) (4.0101) (5.0857) (4.5065) 

Working Capital / 
(4.5065) 

Total Assets 43.5894 42.0550 43.2763 43.1115 
(12.3060) (13.4233) (13.6702) (15.4879) 

Total Borrowings / 
Total Assets 38.8235 39.2308 40.1434 40.2456 

(12.7059) (13.3367) (12.9635) (13.1588) 
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1989-'90 1990-91 

(Table 2 

1991-'92 

contd.) 

1992-93 

PBIDT / Sales 11.3235 12.5225 11.8173 12.5636 
(3.8177) (6.5690) (7.3039) (7.9179) 

PBT / Sales 5.2841 5.7333 4.8734 5.1200 
(3.7662) (4.5982) (5.0953) (5.1970) 

NPT / Sales 3.8779 4.4430 3.6685 3.8449 
(2.6630) (3.9873) (4.4745) (46078) 

Tax / PBT 22.9376 20.8890 22.6924 21.1485 
(14.5658) (17.8817) (22.6022) (21.6362) 

Bank Borrowings / 
Total Borrowings 0.49684 0.46461 0.45321 0.42551 

(0.1997) (0.2104) (0.1707) (0.1985) 
Institutional Borrowings / 
Total Borrowings 0.13967 0.15825 0.17353 0.17556 

(0.1674) (0.1801) (0.1778) (0.1678) 
Fixed Deposits / 
Total Borrowings 0.14443 0.13935 0.13216 0.12466 

(0.1357) (0.1407) (0.1375) (0.1286) 
Debentures / 
Total Borrowings 0.10600 0.11788 0.11178 0.11234 

(0.1078) (0.1603) (0.1568) (0.1718) 

Note : Figures in the parentheses are the respective 
standard deviations of the ratios. 



4. Testing for persistence of ranks of financial results of the 42 compa-
nies from l989- '90 to 1992-'93. 

In order to find out whether rankings of companies in 
terms of some financial variables of importance have changed 
over the years, we employed the U-test of Mann-Whitney and 
Wilcoxon. This is suitable to test for location parameters of 
two independent populations, HQ : Q, = Q2. The appropriate 
null hypothesis in this case is that the two independent 
samples come from identical populations against the alterna-
tive that the population is shifted to the left (or right) or that 
the populations differ only in location. If the two populations 
are identical, then one would expect that they will get mixed 
in a regular fashion. If, however, there is any sizeable differ-
ence between the location parameters , then most of the lower 
ranks will be occupied by the observations from one sample, 
while most of the higher ranks will be occupied by the obser-
vations from the other sample. 

Let u s consider two independent samples of sizes n, and 
n2 from two populations and rank the combined sample of size 
n=n,+n2. Let R, be the s u m of the ranks of the observation of 
size n, in the joint ranking. The statistic used for testing the 
hypothesis is 

u n, n2 + n,(n+l) /2 -R, 
Under the null hypothesis tha t both the samples come from 
the same population it can be shown that 

E (U) = n, n , / 2 
and Var (u) = n, r^ (n+1) / 12. 

For values of moderately large (say, 9 or more) n, and 
r^. unde r H0. U is approximately normal with mean and 
variance as above. Tha t is |U-E(u)]/sd(u) is approximately a 
s tandard normal variate. In tables 3,4 and 5 we have given 
the computed values of the statistic for each variable when 
the samples are from two years mentioned at the top. All the 
variables, except the ratios, have been deflated by sales and 
NFA so as to make them free of any size factor. Table 3 
corresponds to the case of variables deflated by sales and 
table 4 of variables deflated by NFA. Table 5 gives the same 
for some important ratios. 
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The computed values oi the statistic in tables 3. 4 and 
5 show that the null hypothesis of equality of location param-
eters between different years is accepted for most of the vari-
ables. This shows that relative position of the companies in 
terms of their rankings based on the financial variables in 
statistical sense have remained stable. For table 3 the null 
hypothesis is rejected for dividend series of 1989- 90 and 1991-
'92 (at 5% level of significance) and 1989-'90 and 1992- 93 (at 
5% level of significance), for cash flow series of 1990-91 and 
1992- 93 (at 1% level of significance), for GFA and NFA series 
of 1990- 91 and 1992- 93 (at 5% level of significance), for total 
assets series of 1990-91 and 1991- 92 ( at 10% level of sig-
nificance). of 1989- 90 and 1992- 93 (at 5% level of signifi-
cance) and of 1990- 91 and 1992- 93 (at 2% level of signifi-
cance). for equity capital series of 1989- 90 and 1992- 93 (at 
2% level of significance) and for net worth series of 1990- 91 
and 1991-'92 (at 10% level of significance). Table 4 shows that 
the null hypothesis is rejected for sales series of 1990- 91 and 
1992- 93 (at 5% level of significance), for cash flow series of 
1991-'92 and 1992- 93 (at 10% level of significance) and for 
reserves series of 1991-92 and 1992-93 (at 10% level of 
significance) and of 1990- 91 and 1992- 93 (at 5% level of 
significance). 

Table 5 shows that the null hypothesis is rejected only 
for P / E ratio in all the cases excepting 1989-90 and 1990-91. 

A comparison between tables 3 and 4 reveals that rejec-
tion of null hypothesis is not necessarily the same for a par-
ticular variable between any two given years e.g. for the divi-
dend series of table 3 the null hypothesis is rejected for two 
cases while it is not rejected in any of the cases for table 4. 

In general we can say that the null hypothesis of equal-
ity of location parameters is not rejected. This implies that 
relative position of the companies h a s not changed signifi-
cantly across the years. This has another implication for re-
gression analysis, viz. there is no s t ructural shift for the 
companies across years, and hence one can very well pool 
cross-section and time series data. 

5. Testing for association between the key financial variables. 
In the earlier section we have shown that the relative 

position of the companies in terms of the rankings based on 
their financial performance has remained by and large stable. 
Now in this section we intend to find out the degree of asso-
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ciation between different variables for each year employing a 
non-parametric method. This will give us a first hand knowl-
edge to find out what are the determinants of a company's 
performance reflected in its sales, profit etc. For this purpose 
we have used Spearman ' s rank correlation coefficient between 
two variables for each of the four years. To test association 
between two variables our null hypothesis is that they are 
independent. We want to test r = o against H : r # o 
where r is Spearman 's rank correlation coefficient. The statis-
tic employed for this purpose is 

t = r V(n-2) / Vd-r 2 ) 

Kendall h a s shown that the above statistic is distributed 
as a s tudent ' s t with n-2 d.f. where n is the sample size. 

Table 6A to 9C give the va lues of rank correlation 
cofficient for the four years. For each year we have three 
tables distinguished by A. B or C - A for rank correlation 
coefficient between variables deflated by sales, B for variables 
deflated by NFA and C mainly for some ratios. We will con-
sider only those cases where the null hypothesis of correlation 
is rejected. 
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TABLE 6B 

Rank correlat ions between different variables (variables deflated by 
NFA) : 198Q-'9Q. 

Sales Net profit Dividend Bank borrowings 

Sales 0.5041 
(3.3014) 

Dividend 0.4999 
(3.2653) 

0.7909 
(7.3116) 

Cash Flow 0.4915 0.9233 0.2322 0.0643 
(3.1927) (13.5987) (1.3502) (0.3646) 

Bank Borrowings 0.4839 -0.0741 -0.0347 
(3.1278) (-0.4203) (-0.1964) 

Working Capital 0.8738 0.4616 0.4382 0.6431 
(10.1647) (2.9433) (2.7575) (4.7505) 

Net Worth 0.7711 
(6.8512) 

0.7166 
(5.8126) 

Note : Figures in parentheses are the respective t-ra-
tios for testing Ho:r=0. between different vari-
ables. 
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TABLE 7A 

Rank correlations between different variables (variables deflated by 
NFA) : 1990-'91. 

Net Profit Dividend Bank 
Borrowings 

Institutional 
Borrowings 

Dividend 0.7414 -0.2263 0.0367 
(6.8111) (-1.4322) (0.2266) 

Cash Flow 0.7993 0.3593 0.1079 0.4712 
(8.1979) (2.3733) (0.6689) (3.2928) 

GFA 0.1608 0.0412 0.4769 0.7680 
(1.0042) (0.2542) (3.3448) (7.3926) 

NFA 0.2116 0.0361 0.5634 0.7271 
(1.3348) (0.2228) (4.2048) (6.5293) 

Total Assets 0.1039 -0.0109 0.6989 0.7122 
(0.6442) (-0.0673) (6.0233) (6.2549) 

Bank Borrowings -0.0572 0.3696 Bank Borrowings 
(-0.3533) (2.4521) 

Working Capital 0.2135 0.2365 0.5287 0.2567 

(1.3472) (1.5002) (3.8397) (1.6375) 

Net Worth 0.5510 
(4.0705) 

Note : Figures in parentheses are the respective t-ra-
tios for testing HQ : r = 0. between different 
variables. 



T A B L E 
Rank correlations between different variables (variables deflated by 
NFA): 1990-'91. 

Sales Net Profit Dividend Bank Borrowings 

Sales 0.5440 
(3.9965) 

Dividend 0.5484 
(4.0422) 

0.8042 
(8.3402) 

Cash Flow 0.5311 0.8700 0.5491 0.0296 
(3.8643) (10.8762) (4.0504) (0.1828) 

Bank Borrowings 0.3375 -0.0208 -0.0527 
(2.2103) (-0.1284) (-0.325) 

Working Capital 0.8263 0.4696 0.4990 0.5289 
(9.0426) (3.2789) (3.5496) (3.8416) 

Net Worth 0.6567 
(5.3673) 

0.6511 
(5.2876) 

Note : Figures in parentheses are the respective t-
ratios for testing H0 : r = 0 between differ-
ent variables. 
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TABLE 8A 

Rank correlations between different variables (variables deflated by 
sales): 1991-'92. 

Net Profit Dividend Bank 
Borrowings 

Institutional 
Borrowings 

Dividend 0.7433 -0.0171 0.0689 
(6.9386) (-0.1069) (0.4317) 

Cash Flow 0.8894 0.5576 0.1946 0.3461 
(12.1484) (4.1952) (1.239) (2.3034) 

GFA 0.1153 0.0620 0.2899 0.8058 
(0.7251) (0.3879) (1.8917) (8.4980) 

NFA 0.2270 0.1097 0.3885 0.7999 

(1.4556) (0.6891) (2.6330) (8.3426) 

Total Assets 0.2779 0.1762 0.5920 0.6918 
(1.8064) (1.1179) (4.5871) (5.9837) 

Bank Borrowings 0.0897 0.3040 
(0.5626) (1.9929) 

Working Capital 0.5443 0.4544 0.5664 0.2245 
(4.0514) (3.1858) (4.2918) (1.4389) 

Net Worth 0.6420 0.5915 
(5.2291) (4.5814) 

Note : Figures in parentheses are the respective t-ra-
tios for testing H0: r = 0 between different vari-
ables. 
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TABLE 8B 
Rank correlat ions between different variables (variables deflated by 
NFA): )99)- '92 . 

Sales Net Profit Dividend Bank borrowings 

Sales 0.4514 
(3.1591) 

Dividend 0.5162 
(3.7643) 

0.7536 
(7.1591) 

Cash Flow 0.5037 0.8500 0.6231 0.2582 
(3.6409) (10.0767) (4.9754) (1.6690) 

Bank Borrowings 0.5415 0.0983 0.1762 
(4.0220) (0.6166) (1.1179) 

Working Capital 0.8488 0.5244 0.5826 0.6627 
(10.0249) (3.8460) (4.4766) (5.5266) 

Net Worth 0.6612 
(5.5033) 

0.6834 
(5.8458) 

Note : Figures in parentheses are the respective t-ra-
tios for testing H 0 : r = 0 between different vari-
ables. 
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TABLE 9A 

Rank correlations between different variables (variables deflated by 
sales): l992-'93. 

Net profit Dividend Bank 
Borrowings 

Institutional 
Borrowings 

Dividend 0.7820 -0.1966 0.0895 
(7.6310) (-1.2195) (0.5464) 

Cash Flow 0.7723 0.4757 0.1961 
(7.3946) (3.2892) (1.2162) 

GFA -0.0089 -0.0290 0.4049 0.8621 
(-0.0542) (-0.1762) (2.6934) (10.3503) 

NFA 0.1253 0.0146 0.4371 0.8567 
(0.7682) (0.0887) (2.9559) (10.1013) 

Total Assets 0.1543 -0.0176 0.6190 0.7739 
(0.9496) (-0.1072) (4.7936) (7.4326) 

Bank Borrowings -0.0143 0.4879 
(-0.0871) (3.3995) 

Working Capital 0.2063 -0.1444 
(1.2823) (-0.8879) 

Net Worth 0.6579 0.5963 
(5.3137) (4.5178) 

Note : Figures in parentheses are the respective t-ra-
tios for testing HQ: r = 0 between different vari-
ables. 
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TABLE 9B 
Rank correlations between different variables (variables deflated by 
NFA): l?9Z-'?3. 

Sales Net Profit Dividend Bank Borrowings 

Sales 0.6729 
(5.5327) 

Dividend 0.7745 
(7.4470) 

0.8378 
(9.3329) 

• 

Cash Flow 0.6705 0.9678 0.6341 
(5.4965) (23.3905) (4.9850) 

Bank Borrowings 0.4377 0.1495 0.1692 
(2.9609) (0.9197) (1.0451) 

Workings Capital 0.8464 0.7192 0.7519 0.5413 
(9.6660) (6.2969) (6.9373) (3.9158) 

Net Worth 0.7192 
(6.2969) 

0.8912 
(11.9533) 

Note : Figures in parentheses are the respective t-ra-
tios for testing HQ: r = 0 between different vari-
ables. 
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The tables in general reveal that some of the results are 
quite robust in terms of values of the rank correlation coef-
ficient as well as the rejection of the null hypothesis of zero 
correlation in all the four years. In the other cases even if the 
null hypothesis is not rejected or rejected in some of the 
years, the correlation coefficient is properly signed that one 
would expect from the standpoint of economic theory. How-
ever. we will consider only those cases in which the null 
hypothesis is rejected. 

The robust result (i.e. rank correlation is quite high as 
well as the null hypothesis of zero correlation is rejected in all 
the four years) is obtained for net profit with dividend, cash 
flow and net worth, bank borrowing with total assets, insti-
tutional borrowing with GFA, NFA and total assets, cash flow 
with dividend for tables of category A. For the tables of cat-
egory B, the robust result is obtained for net profit with 
dividend, cash flow, working capital and net worth, sales with 
net profit, dividend, cash flow, bank borrowings and working 
capital and bank borrowing with working capital. In this case 
rank correlation of any of the fixed assets (gross or net) with 
other variables cannot be obtained as in this case our deflator 
for size is NFA. For the tables of category C, the same result 
is obtained for debt-equity ratio with rates of return on fixed 
and total assets and profit deflated by NFA, earning per share 
(EPS) with price earning ratio (P/E), net worth to total assets 
ratio with rates of re turn on fixed and total assets and profits 
deflated both by sales and NFA and total borrowings to total 
assets ratio with rates of re turn on fixed and total assets and 
profit deflated by net fixed assets. The rate of return on net 
worth does not give any robust result in respect of its corre-
lation with other variables. 

We also find that the rank correlation between net profit 
and bank borrowing is low except in 1989- 90 and the null 
hypothesis is rejected only in this year. Bank borrowing is 
correlated with GFA in 1990- 91 and 1992-'93 and with NFA 
in all the years excepting 1989-'90. Also GFA and NFA are 
highly correlated with institutional credit and in this case the 
result is robust. This shows that in an important determinant 
of fixed capital stock is amount of outs tanding credit from the 
financial institutions and partially from banks . To put it dif-
ferently the level of new investment depends upon the flow of 
additional credit from the financial institutions and banks . 
On the other hand the major determinant of working capital 
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is bank borrowing. For the tables of the category B the cor-
relation ol bank borrowing with working capital is robust 
while for category A it is quite high (around 0.6) except in 
1992- 93. The conclusion about the role of the bank borrow-
ing is again s t rengthened by the observation from tables of 
category B. For tables of A category the correlation between 
bank borrowings and insti tutional borrowings is positive and 
all the three years except in 1989 -90 and it shows a rising 
tendency. Net profit is not correlated with any of the fixed 
asse ts (gross or net) and total asse ts in all the years. The 
tables of A and B category show that dividend and cash flow 
are positively correlated in all the three years excepting 1989-
'90. 

As far a s the rank correlation between ratios are con-
cerned (i.e. table of category C), we mentioned earlier tha t the 
debt-equity ratio shows robus t relation with rates of re turn on 
fixed and total a s se t s b u t not with the rate of re turn on net 
worth. Similar is the case for correlation of these two rates of 
re turn with net worth to total a s se t s and total borrowings to 
total asse ts ratio. However, all the three rates of re turn show 
similar resul ts with EPS, viz. the null is rejected in 1989- 90, 
1991- 92 and 1992-"93. Cur ren t ratio has no robust relation-
ship with any other ratio. 

6. Relations between the financial variables and the key role of insti-
tutional credit 

In the above section we have shown in a non-parametr ic 
setting the degree of association between the different vari-
ables for each of the four years. The result shows some posi-
tive achievements in this respect. But to find out the exact 
functional relationship (or a t least some linear approximation) 
between different variables non-parametric methods are inad-
equate. This can be done with the help of rigorous economet-
ric methods. In th is section we try to explore the econometric 
evidence of funct ional relat ions between different variables. 
The group of 42 selected companies includes large as well as 
small units . Thus the problem of heteroscedasticity might 
arise in this knd of cross-section studies. The influence of the 
mere size' of the un i t s should then be eliminated to get more 
efficient est imates of the parameter . The most common pro-
cedure is to deflate all the variables by some kind of measures 
of the size variable (Maddala. 1977). For example, suppose the 
relationship under consideration is of the form 
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Yj = a + bZj+ cX. + u. (1) 
where i varies across cross-sectional uni ts and the re-

siduals u( are found to be heteroscedastic with variance roughly 
proportional to z*. in this case, we should divide (1) through-
out by Zj to obtain 

y,/z ( = b + a/z ( + + v( (2) 
where v(= u( / z{ will have a constant variance a2. It is 

suggested that the parameters a. b, c and a2 should be esti-
mated from the regression equation (2). But once these esti-
mates have been found out, all types of inferences - prediction 
of fu ture values, calculation of elasticities at the means etc. 
should be obtained from the original form (1). It may be noted 
that if the variance of u( in (1) is proportional not to z(

2 but 
to z. or some other function of z., regression equation (1) 

should be divided throughout by the square root of z{ or some 
other suitable divisor so that the variance of the modified 
error has a constant variance. 

We have chosen two commonly used deflators viz. the 
total value of sales and of NFA both at the 1980- 81 prices. 
Thus for each of the companies we have divided all the rel-
evant variables by the value of the corresponding sales and 
NFA. We also worked with the variables deflated by square 
roots of sales and NFA. This is appropriate if the variance of 
dis turbance term is proportional to sales or NFA. But the 
regression results corresponding to this deflated data set are 
poor compared with the one obtained when we deflate the 
variables by sales and NFA. We have also divided the sample 
of 42 companies in two broad categories. The first group 
includes those companies for which all the da ta are available 
in at least one of the four years covered by the study and this 
set contains 154 observations in total. However, the second 
group contains only those companies for which the relevant 
data are available in all the four years and this set contains 
132 observations in total. All the regressions are carried out, 
using each of these two deflators and also for each of the two 
groups mentioned above. The most important results are re-
ported in the following tables followed by the graphs of the 
actual and fitted values, each of which corresponds to some 
major regressions in each table as mentioned in the respec-
tive graphs. 

31 



o u o luS 
-' t/1 'ql <u — 
az > 

re cjj 
| 1 = o 

i J 
C/) C re = ® * 
o s u o 
CD 

Z c 

ttXJ 1/1 
)Tl ^ 

x 5? 

U 

<U O 
re o-a; 

O re 
o o t> 

c 
U 

Wt 
o o 

(N NO T d 

00 £ 
SO 

r- ^ 
N O ^ 

© g 
o © 
d £ 
rr © ^ 

o 

OO x 00 
£ "3" 8 o o © - © d o 

o> g n g; £ M ^ © © © © 
- © o © 

S © § 
•o w 

(N 
N O d 

(N 
N O d 

™ 2S no CN iri — 

"J 2 I ̂  O © — 

vo '—1 
m © NO — 
I— m 
d ©. 

vO ~ 00 X O p 
d © 

NO 
d 

(N 
N O 

-O re 

r— On © g On O —| 
— O 

TT S 
«/-, © c- — 
© © d © 



-C 
a 
b 

« 
•c « 
> 
C V •o s 
2L « 
TJ S 

•a 2 
i s u n C. > 

F 

— r» r i ic s 

m n 

E ET3 o ^ o U i2 
1) — 

to ZS) |1 5 o 
t/i O = £2 

= 2? «J E 
ca> 

o c •— 
o CQ 

z 2 0. 

-•7 iJ « 

4> O cj • — 'C re 
a. qs 

re 
Q. re 
U 

m in rn rr r̂  <N o o 

r-» so 

3 oo 

-'J Cw 
o * 

r-i 2 
rr 2; rr O _ o 

s s 
? s 
VO 00 

•n "J a X T 
so —: 
d © 

m . vO PI 
2 ^ S? 

s § ^ a 
o d £ -

e 

I I 
s c 

« — f Z •-< 

t u za k. E 
3 =5 
~ I 
00 nj 

2: t o 
re u 

"> 1 it -s 
re <*-t/i O 
S 2 
2 g 
u « 
•£ -o 
O T3 

E 

50 — 
.£ u 
1 -O t/1 Q. 0> c/i «) U O b £ O E 
CJ i) 
4» O S CL 
^ g 
J3 S 
-a e 
u "E 

.E 
U -a v) 
2> ^ 

5b 

Q. ' 
_ in 
i . — 

° m oo re 
o £ 
— *> _ to 

J S S X! — 

> 

£ 
^ re 

t / i 

re 
u 

'XT 

£ Z ' E 
s> S O 
o 
u t / i 

* 





CC 
£ 

u-
0 

0 w 
c 
0 • ^ 

cr. 
w 
1) 
Wt 
bfi 
* 

u 
x w 

Cfl 
4) 
3 

> 
13 
0 4J W 

E 

C 
cd 

"ca 
3 w 
U < 

1 | 
| 

IP 

N 
1 m 

CO CO 4-i 4J 
u u 
CO CO 
X CO < < 
•0 T3 
0 u 

fa h 

u o z z 
ca 
3 w 
0 < 

•o 
0 4J JJ 

b 

( 3 J 0 J 3 UI -S^ ) 

35 



( 3 J 0 J 3 UI -Stf) 

36 



Table 10 evidently shows that variations in the dividend 
series is mostly explained by net profit and the sales value. 
For NFA. institutional borrowings turn out to be significant in 
all the three cases while the rate of re turn on invested capital 
also bears a positive relation with the value of NFA. This 
shows tha t flow of term loans (or its increment) which in the 
Indian case, is provided by the financial institutions, signifi-
cantly influences the level of capital stock (or additional in-
vestment). This result is similar to that of Fazzari, Hubbard 
and Peterson (1988) though their methodology is quite differ-
ent. Our methodology is very simple and hence subject to 
several criticisms, but as a first exercise the result is sugges-
tive. For working capital, bank borrowing is the most signifi-
cant explanatory variable. In a regime of administered interest 
rate it is the allocation of credit tha t links real with the 
financial variables. In an LDC with underdeveloped capital 
market the flow of credit not only strongly influences the level 
of investment, bu t also provides the working capital needs 
(which is short term in nature and in the Indian case is 
provided by the commercial banks) of the industry. 

The corresponding results for the same set of observa-
tions but using the NFA as the deflator are reported in table 
11. The inverse relation between sales and the price ratio2 

which in fact is the ratio of WPI for drugs and medicines to 
the price index for working capital, is evident in first two 
equations presented in table 11. The coefficients are statisti-
cally significant as well. This is an expected relation between 
drug prices & drug sales. For these two relations, bank 
borrowings also bears a positive relation with sales and the 
coefficients are accepted at 95% level of significance as shown 
in table 11. These regression results are in conformity with 
the non-parametric tests of the earlier section. The emphasis 
of bank (or non banking financial institution) credit in the 
production and or investment process as a cheap source of 
credit dates back its origin as early as to the writtings of 
Keynes [see Bagchi (1994)]. The important role of institutional 
credit has also been advocated by many development econo-
mists |see for example McKinnon (1973), Rakshit (1982), (1989), 

2 Using the price index for drugs and medicines indus-
try for each company's product price implies that we have an 
implicit assumption that the company products comprise a 
composite commodity basket in the sense of Hicks. 
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Shaw (1973). Taylor (1983). Wijnbergen II -) e . thai 
may act as a constraining factor on currer production as 
well as on capital formation in a regime o! iministered in-
terest rates. 

Even if the interest rates are not admii sirred by the 
banking authority, (see e.g. Bencivenga and Smith (1993). 
Bernanl and Gertler (1987). Jaffee and Russell (1976). de 
Meza and Webb (1992), Stiglitz and Weiss (1981), Williamson 
(1987)1 banks may fix up the loan rate and ration credit. As 
a result some borrowers may be rationed in the credit market 
and rationed out of it altogether. In case of LDCs the problem 
is particularly acute, because in LDCs firms depend greatly 
on short term credit (in the Inidan case it is provided by the 
commercial banks) to meet its working capital needs. Thus 
production gets constrained by the availability of bank loans. 
By implication one should expect a negative relation between 
price ratio and bank borrowing. The third equation of the 
table confirms this expected relation. Also the value of NFA 
appears to be significant in both the equations for the price 
ratio. As before, for the dividend series, net profit and the 
sales value turn out to be the two most significant explana-
tory variables. 
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Apart from the above exercises, some regressions were 
also attempted at the original levels of the variables for the 
same set of 154 observations, to explore the kind of relations 
that exist between the fundamental variables of the compa-
nies/f i rms. The results are presented in table 12 which shows 
that in general, the regression results are in conformity with 
each other for both the deflated as well as non-deflated (at the 
levels) series though in the later case performance in terms of 
R2 is bad. 
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Similar kind of exercises have also been tried for the 
second group, consisting of only those companies that appear 
in all the four years and containing 132 observations. As 
mentioned above, in this case, our focus in on the relations 
that exist between the change of the variables. As this group 
involves 33 companies, we therefore lose 33 observations while 
considering one period lagged values and thus the regression 
results are being obtained on the basis of 99 observations. 
Here also we use the same deflators along with the non-
deflated series. The results are given in tables 13 and 14. 

In table 13, for both the relations explaining one period 
change in the inventory of finished goods, change in bank 
borrowings appears to be statistically significant. The same 
result repeats itself for the change in the inventory of raw 
materials as well. 

For the other deflated series, where the value of NFA at 
1980- 81 prices, is used as the deflator, the following results 
have been obtained as shown in table 14. 
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Table 14 confirms the previous result that for both the 
changes in the inventory of finished goods and the raw ma-
terials. change in the b a n k borrowings, explain a large part 
of the variation. 

The results obtained on the basis ot non-deflated series 
(levels) for 132 observations are presented in table 15. 

In the above econometric exercises, we find the impor-
tance of bank and non -bank credit on the real variables.Thjs 
suggests tha t inspite of the vast expansion of stock markets 
in India institutional credit is still an important determinant 
of industr ial activities. 

7 Share prices and fundamentals of the drugs and medicines firms. 
In table 16 we have presented the resul ts tha t have 

been obtained while t iying to trace out the relations between 
the movement of the share price and the values of the fun-
damenta l s of the respective companies. The received wisdom 
in the literature is t ha t relating stock prices with fundamen-
tals should be done in an intertemporal f r a m e w o r k a s in 
Campbell and Shiller (1987). Galeotti and Schiantarelli (1994). 
LeRov (1989). LeRoy and Porter (1981). Poterba and Summers 
(1988) Shiller (1981). Summers (1986). West (1988) etc. be-
cause demand for sha res depends upon the expected flow of 
fu tu re earnings. However, one can very well conceive ot a 
shor t run demand for shares which can be thought of as 
depending upon the cur ren t performance of the companies 
reflected in current c a sh flow, profit, equity dividend etc. We 
have tried to relate sha re prices with the current fundamenta l 

values of the respective companies. 
At the absolute levels, the real variables do not appear 

to have any statistically significant relations with the price of 
the scrips. However, interesting resul ts are obtained when the 
fundamenta l values per share are taken as the regressors. 
Table 16 contains s u c h results obtained on the basis of the 
set of 154 observations. 
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it can be easily seen that net worth per share, in its 
individual capacity explains more than half of the variation in 
the movement of share prices. However, a better explanation 
is obtained if we consider the equity dividend and cash flow 
per share as the regressors to explain the share price varia-
tion. But the contribution of cash flow per share in explaining 
the variation in the share price is only marginal. In all these 
cases the regressors are as of current period. We also tried to 
explore the relation between share price movement and lagged 
values of different fundamental variables. In this case no better 
result is obtained and hence is not reported in the table. 

8. Conclusions. 
In this paper we tried to explore the behaviour of Indian 

firms, particularly for a set of 42 firms of the drugs and 
medicines industry. On the one hand, we considered the in-
teractions between different financial variables, and on the 
other, the determinants of share price movements. Our period 
of s tudy is from 1989-'90 to 1992- 93 which is the period of 
liberalization and as a result a period of several adjus tments 
on the part of the firms. To start with, we had no testable 
hypothesis derived from a specific model. Instead, we found 
out the empirical relations between different variables em-
ploying both non-parametric and parametric methods. We have 
found a number of interesting results involving empirical re-
lations between different financial variables as also the share 
price movement with what are called the company fundamen-
tals. The industry averages of the financial variables (and also 
some important ratios) whether deflated by sales or NFA dis-
plays little change for the first three years of analysis 1989-
'90 to 1991-'92. In the fourth year, viz. 1992-93 profits, GFA 
or NFA etc. improved compared to the previous three years. 
This is evident from the fact that the average proportion of 
bank borrowings in total borrowings has declined (from 0.49684 
in 1989- 90 to 0.42551 in 1992-'93) and that of institutional 
borrowings in total borrowings has increased (from 0.13967 
in 1989-'90 to 0.17556 in 1992- 93). the former has declined 
by 0 .07233 and the latter increased by 0.03589. 

Another important result is the stability of the relative 
position of the companies when ranked in terms of different 
financial variables (or for ratios) in all the years of analysis. 
This along with earlier findings that average industry profits 
remained stable in the first three years and improved in the 
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fourth year shows that relative position of the companies did 
not change whether the industry as a whole accrued higher 
profits or lower one. The stability in respect of rankings of 
companies in all the four years implies that either the com-
panies were efficient in pre-liberalisation period so that the 
policy of liberalization has not changed their efficiency or that 
the policy of liberalization has nothing to do with their effi-
ciency. However, our study can't throw any light which one is 
the cause of such a stability of rankings. Then we found in 
a non-parametric frame-work that the degree of association 
between some of the financial variables turned out to be quite 
robust and in conformity with what one would expect from a 
typical firm in an LDC like India. 

In the subsequent two sections we have presented the 
econometric results relating to the interactions between differ-
ent financial and policy variables as well as the movement of 
share prices. In case of the former the econometric results 
have augmented the non-parametric tests for the degree of 
association. In the other case we found that around sixty per 
cent variations in share prices can be explained when re-
gressed on current values of company fundamentals . 
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APPENDIX 

Names of the companies that our datafraSS 

SI. No. Company Name 
1. ABBOTT LABORATORIES (I) LTD. 
2 ALBERT DAVID LTD. 
3. ALEMBIC CHEMICAL WORKS CO. 
4. ASTRA-IDL LTD. 
5 ATUL PRODUCTS LTD. 
6 BOOTS PHARMACEUTICALS LTD. 
7. BURROUGHS WELLCOME (INDIA). 
8. CIPLA LTD. 
9. CHEMINOR DRUGS LTD. 
10. CORE LABORATORIES LTD. 
11 CORE PARENTERALS LTD. 
12. DR. REDDY'S LOBORATOR1ES LTD. 
13. DUPHAR-INTERFRAN LTD. 
14. EBERS PHARMACEUTICALS LTD. 
15. E. MERCK (INDIA) LTD. 
16. ESKAYEF LTD. 
17. FULFORD (INDIA) LTD. 
18. GERMAN REMEDIES LTD. 
19. GLAXO INDIA LTD. 
20 GUJARAT INJECT LTD. 
21. GUJARAT LYKA ORGANICS LTD. 
22 HOECHST INDIA LTD. 
23. J . B. CHEMICALS & PHARMACEUTICALS 
24 JAYANT VITAMINS LTD. 
25. LI TAKA PHARMACEUTICALS LTD. 
26. LYKA LABS LTD. 
27. M. J . PHARMACEUTICALS LTD. 
28. MERIND. LTD. 
29 NICHOLAS PIRAMAL LTD. 
30. PAAM PHARMACUTICALS (DELHI). 
31. PARKE-DAVIES (INDIA) LTD. 
32. PFIZER LTD. 
33. RANBAXY LABORATORIES LTD. 
34. RHONE-POULENC (INDIA) LTD. 
35. ROCHE PRODUCTS LTD. 
36. SEARLE (INDIA) LTD. 
37. SOL PHARMACEUTICALS LTD. 
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SI. No. Company Name 
38. STANDARD ORGANICS LTD. 
39. TAMILNADU DADHA PHAMARCEUTICALS. 
40. TTK PHARMA LTD. 
41. UN1CHEM LABORATORIES LTD. 
42. ZANDU PHARMACEUTICAL WORKS. 

The companies with serial numbers 5. 9. 10. 11. 14. 17 
24. 25. were not included in 1989- 90, with serial numbers 5 
14 in 1990- 91. with serial number 24 in 1991- 92 and will 
serial numbers 10. 25. 27 in 1992- 93. 
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