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M X T H O D O L O G Y  

6.1.0 GAMI'LING : 

S i x t y  f i r m s  were drawn from t h e  

251 p r i v a t e  g i a n t s  pub l i shed  i n  t h e  Economic T i m e s  

of 7 t h  A p r i l  1983. For t h e  p r e s e n t  s t u d y  o n l y  l a r g e  

s c a l e  f i r m s  were chosen because t h e  n a t u r e  of t h e  

problem s t u d i e d  i s  such , the  behitviour of l a r g e r  

f i r m s  would be more r e l e v a n t  and use fu l .  The b a s i c  

problem w i t h  t h e  s m a l l e r  s i z e d  f i r m s  i s  t h a t  t h e i r  

account ing  and o t h e r  d a t a  p r o c e s s i n g  sys tems a r e  

n o t  a c  s t -undardised as r e q u i r e d  f o r  t h e  p r e s e n t  

s tudy.  Not on ly  Cyer t  and March w11o.formulated 

t h e i r  Behavioural  Theory o f t h e  Firm from a c a s e  

s t u d y  of a l a r g e  depar tmenta l  s t o r e  but  a l s o  o t h e r s '  

s t u d i e s  had chosen t h e i r  samples on ly  from t h e  

l a r g e r  f i r m s  . 

The sample f i m s  were s e l e c t e d  

accord ing  t o  t h e  purpos ive  s t r a t i f i e d  sampling 

method. On account  of t i m e , b u d ~ e t  c o n s t r a i n t s  and 

convenience on ly  t h o s e  f i r m s  whose h e a d q u a r t e r s  



a r e  s i t u a t e d  i n  Calcu t ta ,Madras  and Coimbatore 

c i t i e s  were s e l e c t e d .  S i x t y  f i r m s  were c o n t a c t e d  

f o r  t h e  purpose.  A number of  firms had t o  be 

e l i m i n a t e d  on account  of  ( i )  n o n - a v a i l a b i l i t y  of  

d a t a  f o r  t h e  e n t i r e  s t u d y  p e r i o d , ( i i )  u n w i l l i n g n e s s  

on t h e i r  p a r t  t o  c o o p e r a t e  i n  p r o v i d i n g  t h e  r e q u i -  

s i t e  d a t a .  U l t i m a t e l y  t h e  sample s i z e  s e t t l e  a t  

t h i r t y  f i v e , t h e  i n d u s t r i a l  compos i t ion  of which i s  

g i v e n  i n  Table-6.1. 

Table-6.1 : I n d u s t r y  compos i t ion  of sample f i r m s .  

-- 

Number of  f i r m s  

I n d u s t r y  i n  t h e  sample i n  t h e  f i n a l l y  
o f  60 s e l e c t e d  35 

T e x t i l e s  7 3 

Cement 1 1 

Paper  3 2 

Sugar  1 1 

Chemical  6 3 

J u t e  3 2 

E l e c t r i c a l  2 - 
Misce l laneous  14 8 

T o t a l  60 3 5 



The o t h e r  s t u d i e s  l i k e  t h i s  had a l s o  t o  be 

s a t i s f i e d  w i t h  a  sample s i z e  l i k e  t h i s  only; 

 or example Cyert  and March (1963)-one f i rm,  

S c h i f f  and Lewin (1968)-three f i rms ,and Monsen 

e t  a 1  (1968) - th i r ty  s i x  firms). 

'I'he p resen t  s t u d y  used two 

t y p e s  of d a t a  f o r  a n a l y s i s  : ( i )  q u a n t i t a t i v e  

d a t a  c o l l e c t e d  from t h e  annual r e p o r t s  of t h e  

f i rms ,and ( i i )  q u a l i t a t i v e  d a t a  based on i n t e r -  

views w i t h  t h e  s e n i o r  execu t ives  wi th  t h e  h e l p  

of a q u e s t i o n n a i r e  and / o r  d i r e c t  conver5at ion.  

The q u a n t i t a t i v e  d a t a  used i s  f o r  a  pe r iod  of t e n  

y e a r s  from 1970 t o  1983 as most of t h e  f i r m s  do 

no t  keep records  f o r  a longer  per iod .  The o t h e r  

s t u d i e s  by Brooks and Buckmaster (1976),Monsen 

e t  a 1  (1968) and Amihud e t  a1 (1983) were a l s o  

based on d a t a  f o r  a per iod  of 9 y e a r s , l 2  y e a r s  

and 15 yea r s  r e s p e c t i v e l y .  

6.1.2 HYPOTIIESI i3 : 

The primary hypothes is  of t h i s  

- s t u d y , a s  expla ined  e a r l i e r  a l r e a d y  : 

"Sconomic Leverage i s  d e l i b e r a t e l y  c r e a t e d  

and m a n q p d w i t h  t h e  i n t e n t i o n  of g i v i n g  

s t a b i l i t y  o r  smoothness t o  t h e  performance 

of t h e  f i rm rneasured by income streams," 



i s  t e s t e d  by t h e p r e s e n c e  of smoothing behav iou r  

i n  income s t r eams ,because , the  u l t i m a t e  consequence 

of t h e  c r e a t i o n  and management of Economic L e v e r w e  

w i l l  smoothen t h e  incomes v i a  t o t d l  c o s t s . ' ~ e s i d e s  

t h e  impact  of  t h e  s i z e  of t h e  f i r m  on t h e  amount 

of  Xconomic Leverage was a l s o  t e s t e d .  

6.2.0 TEST DESIGN : 

6.2.1 The Time-Trend Model :- The Time-Trend 

model was used t o  t e s t  t h e  p r e s e n c e  of smoothing 

of income s t r e a m s  behaviour  of  t h e  f i r m .  The model 

c o n s i s t s  of t h e  f o l l o w i n g  s t e p s  : 

(i) t h e  t ime  s e r i e s  of t h e  observed Y was de t r ended  by 

where Y r e p r e s e n t s  t h e  'performance v a r i a b l e s '  o r  

t h e  smoothing o b j e c t ; T  i s  t h e  t i m e  va r i ab l e , e , ,  is 

t h e  random v a r i a t i o n  of Y from t h e  t ime  t r e n d  o r  

smoothed l i n e  which t h e  management i s  supposed t o  

f o l l o w , a s  a r e  pa rame te r  c o e f f i c i e n t s .  

( i i )  S i m i l a r l y  t h e  t ime  s e r i e s  of  t h e  observed EL, 

Economic L e v e r a g e , v a r i a b l e  were de t r ended  by 

EL. = c1 + c 2  T + e 2  It ( 2 )  

. where EL i s  t h e  Economic Leverage v a r i a b l e , e 2  i s  t h e  

d e v i a t i o n  from t h e  t r e n d  o r  smoothed l i n e , c s  a r e  

pa rame te r  c o e f f i c i e n t s .  



( i i i )  The d e v i a t i o n s  e  of  e q u a t i o n s  ( 1 )  and s 

( 2 )  were t e s t e d  f o r  smoothing behaviour .  If t h e  

above t r e n d  Y wel-e a s s o c i a t e d  w i t h  above t r e n d  

EL v n l u e , o r  i f  below t r e n d  Y were a s s o c i a t e d  w i t h  

below t r e n d  EL v a l u e  t h e n  t h e  behnviour of  smoo- 

t h i n g  o f  Y s e r i e s  would be i n d i c a t e d .  3 

( i v )  The c o r r e l a t i o n  between e r r o r  [berms of the  

'pe r formance '  v a r i a b l e s  ( e l )  and t h o s e  of Economic 

Leverage v a r i a b l o s  ( e  ) a s  e x p l a i n e d  above has  been 2  

computed and summarised i n  Table-7.1 i n  Chapter-7. 

I n s t e a d  of Giving 7 x 21 x 35 c o r r e l a t i o n  c o e f f i -  

c i e n t s  we have p r e s e n t e d  o n l y  the  number o f  f i r m s  

i n  whose c a s e  t h e  c o r r e l a t i o n  has  been found t o  be  

s i g n i f i c a n t .  

The f o l l o w i n g  o t h e r  s ta t i s t ica l  and 

economet r ic  models were used i n  p r o c e s s i n g  d a t a .  

I. L i n e a r  t r e n d  l i n e  e s t i m a t e d  by l e a s t  s q u a r e  

method. The model was 

y = a + l 3 x  

a and R a r e  para meters;^ i s  t h e  independent  v a r i a b l e  

t i m e  ; y is t h e  dependent v a r i a b l e .  

2. Simple c o r r e l a t i o n  c o e f f i c i e n t .  The fo rmula  was - - - 2 
r = ( Z ( x i - x ) ( y i - ~ ) ) / (  Z(xi-x)  ) - - 
x = ( Zxi ) /n  ; Y = ( ~ y . ) / n  1 ; n= number of 

o b s e r v a t i o n s  



6.2.2 Exponen t i a l  smoothin!:. models4 : 

P i r s t  Order  :- 

y j  = a .y .  + l - a . ~ ~ - ~  
J -1 

Second Order  :- 

T h i r d  Order :- 

2  31 = a .y .  + I-a.y .- 
J-1 J  2  

s 2  = a.sl + I - a . y  .3 
J -2 

C o r r e l a t i o n  c o e f f i c i e n t  was t e s t e d  

f o r  s i g n i f i c a n t  p o s i t i v e  s i c n  u s i n g  a t - t e s t .  The 

t - s t a t i s t i c  was computed t o  t e s t  t h e  n u l l  h y p o t h e s i s  - 
t h a t  r is d i s t r i b u t e d  symmet r i ca l ly  about  r = O  a g a i n s t  - 
t h e  a l t e r n a t i v e  h y p o t h e s i s  r O.The n u l l  h y p o t h e s i s  is  : 

The a l t e r n a t i v e  h y p o t h e s i s  i s  : 



3. Simple linear regression model. 
" A " 

y = a + 8 x + e  
A - A - 
a = y - B x  

4. Multiple linear regression model. 
A 

y = x.B + e 

where y is a vector of dependent variable of 

1 x k order,x is a matrix of independent variables 

of k x n order,B is a vector of parauieter coefficients 

of 1 x k order. 
" " 

= (y-x~)l(y-x~) = unexplained variation 

2 var-cov (R)  = cf (xlx)-I 



where t i s  t h e  t h e o r e t i c a l  t - v a l u e , t s  i s  t h e  

computed t -va lue  . The h i g h e r  t h e  p o s i t i v e  c o r r e -  

l a t i o n  between t h e  d e v i a t i o n s  from t h e  t r e n d  l i n e  

t h e  more i n t e n n i v e  i s  t h e  smoothing phenomenon. 

I n  t h i s  s t u d y  c o r r e l a t i o n  c o e f f i c i e n t s  were u sed  

a s  an  e s t i m a t e  of t h e  magini tude of smoothing 

behaviour .  

S i m i l a r l y  t h e  s i g n i f i c a n c e  of t h e  

C o e f f i c i e n t  o f  d e t e r m i n a t i o n s  were a l s o  t e s t e d  by 

u s i n g  an  P - t e s t .  The P - s t a t i s t i c  was computed t o  

2 .  t e s t  t h e  n u l l  h y p o t h e s i s  t h a t  R 1 s  d i s t r i b u t e d  
2  symmet r i ca l ly  about  R =O o g a n i s t  t h e  a l t e r n a t i v e  

h y p o t h e s i s  R~ 0. 

6.4.0 VAIIII'LUL!~~; S T U D I E D  : 

YI s a l e s  r evenue  

~ 2  g r o s s  p r o f i t s  

Y 3 n e t  s a l e s  revenue 

~ 4  n e t  o p e r a t i n g  p r o f i t s  

~5 p r o f i t s  b e f o r e  t a x  

~6 p r o f i t s  a f t e r  t a x  

~7 t o t a l  income 



ECONOMIC LEVERAGE VARIABLES (ELsL : 

XLI d i r e c t  l a b o u r  c o s t s  

2  a d m i n i s t r a t i v e  c o s t s  

EL3 s e l l i n g  c o s t s  

t o t a l  o p e r a t i n g  c o s t s  

EL5 machonisa t ion  c o s t s  

EL6 o f f i c e  modern i sa t ion  e x p e n d i t u r e  

s ~ 7  r e s e a r c h  and development e x p e n d i t u r e  

 EL^ i n v e n t o r y  a t  a l l  s t a g e s  

XL9 inves tmen t s  i n  s u b s i d i a r i e s  

XL10 t o t a l  inves tment  

EL11 staff and workmen w e l f a r e  e x p e n d i t u r e  

EL12 p u b l i c  s e r v i c e s  e x p e n d i t u r e  

EL13 t r a v e l  expenses  

EL14 p e r q u i s i t e s  

~ ~ 1 5  d e f e r r e d  revenue  expend i tu re  

~ ~ 1 6  accoun t s  r e c e i v a b l e s  

~ ~ 1 7  a d v e ~ t i s i n ~  e x p e n d i t u r e  

EL18 remunera t ion  t o  t h e  r n a n a g i n ~  d i r e c t o r s  

XLlg t o t a l  manufac tur ing  c o s t s  

X L 2 O  cornmission p a i d  t o  t h c  managing d i r e c t o r s  

and a g e n t s  

EL21 n e t  o p e r a t i n g  e x p e n d i t u r e  

OTFIElI VARIABLES (vL : - 
v l  n e t  worth 

v2 e q u i t y  c a p i t a l  



t o t a l  f u n d s  employed 

deg ree  f i n a n c i a l  l e v e r a g e  

f i n a n c i a l  l e v e r a g e  

n e t  p r o f i t  margin 

n e t  r e t u r n  on a s s e t s  

o p e r a t i n g  p ro f  it margin 

r e t u r n  on worth  

~ 7 - ~ 6  

y2-y6 

g r o s s  b lock  

AccounLs r ece ivab le s :  (~L16) was 

c o n s i d e r e d  f o r  t h e  qu ickness  and d e l a y s  i n  c o l l e c t i n g  

d u e s  which i s  c o n s i d e r e d  t o  be an Econoruic Leverage 

v a r i a b l e .  Average c o l l e c t i o ~ ~  p e r i o d  was found o u t  by 

d i v i d i n g  t h e  ave rage  ba lance  of accoun t s  r o c e i v n b l e s  

by averq;e  d i ~ i l y  n e t  s a l e s .  Avera1,s d a i l y  n e t  s a l e s  

was o b t a i n e d  by d i v i d i n g  t h e  annual  n e t  s a l e s  by 

560 days .  LxpendiLure on mach ine r i e s  was c o n s i d e r e d  

as n proxy  f o r  machanisa t ion  (EL>). 



N O T E S  

1. Because most of  t h e  Xconornic Leverage 

v a r i a b l e s  i n v o l v e  accoun t ing  c o s t s .  

2. Data were conve r t ed  i n  t o  t e r ~ s  of thousands  

of Rupees. 

3. Thi s  i s  based on h i h u d  e t  a l ' s  (1983) model. 

4. Data were conve r t ed  i n t o  111i1l ions  of  Rupees. 


