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Abstract

T a x p a y e r  r e s p o n s i v e n e s s  t o  c h a n g e s  in t a x  r a t e s  is c o m p u t e d  

b y  s e p a r a t i n g  it o u t  f r o m  t h e  e f f e c t s  of d y n a m i c  p r o g r e s s i v i t y ,  

t h e  i n c o m e  g r o w t h  e f f e c t ,  a n d  t h e  t e c h n i c a l  (as d i s t i n g u i s h e d  f r o m  

b e h a v i o r a l )  e f f e c t  of t a x - r a t e  c h a n g e s .  Y e a r - t o - y e a r  c a l c u l a t i o n s  

of r e s p o n s i v e n e s s  t h u s  c a l c u l a t e d  f o r  3 d e c a d e s ,  f r o m  1 9 6 1  t h r o u g h  

1 9 8 9 ,  f o r  Ind ia, p r o d u c e  a n  o v e r w h e l m i n g  e v i d e n c e  of a n e g a t i v e  

r e l a t i o n s h i p  b e t w e e n  t a x p a y e r  r e s p o n s i v e n e s s  a n d  c h a n g e s  in tax 

r a t e s .  A n  e s t i m a t i o n  of t h e  d e t e r m i n a n t s  of t a x p a y e r  

r e s p o n s i v e n e s s  s u g g e s t s  t h a t  a n  i n c r e a s e  of 1 p e r c e n t  in t h e  

o v e r a l l  i n d e x  of p e r s o n a l  i n c o m e  t a x  r a t e s  in I n d i a  ( d u r i n g  t h e  

p r i o d  w h e n  i n c o m e  tax r a t e s  v a r i e d  u p  a n d  d o w n  b e t w e e n  97 p e r c e n t  

a n d  5 0  p e r c e n t )  in p r o b a b i l i t y  u s e s  a p p r o x i m a t e l y  t h e  s a m e  

p e r c e n t a g e  d e c l i n e e  in tax r e v e n u e .



T A X P A Y E R  R E S P O N S I V E N E S S  T O  C H A N G E S  

IN I N C O M E  T A X  R A T E S  IN I N D I A *

T h i r t y  a n d  t w o  y e a r s  a g o ,  in 1959, t h e  f i r s t  s t u d y  of t h e

s t o c h a s t i c  r e s p o n s i v e n e s s  of tax r e v e n u e  to c h a n g e s  in c o m e  a n d

o t h e r  e c o n o m i c  v a r i a b l e s  in d e v e l o p i n g  c o u n t r i e s  w a s  d o n e  f o r  

I n d i a  [ S a h o t a ,  1 9 6 1 ] .  T h e  m a i n  f i n d i n g  of t h e  s t u d y  w a s  that, 

c o n t r a r y  t o  t h e o r e t i c a l  p r e d i c t i o n s  a n d  i n t u i t i v e  e x p e c t a t i o n s ,  

I n d i a ' s  d i r e c t  t a x e s  w e r e  h i g h l y  i n e l a s t i c  w i t h  r e s p e c t  to i n c o m e  

( w i t h  a  b u i l t - i n  e l a s t i c i t y  c o e f f i c i e n t  f o r  p e r s o n a l  i n c o m e  tax 

r e v e n u e  of a p p r o x i m a t e l y  0 . 4 ) ,  w h i l e  h e r  i n d i r e c t  t a x e s  w e r e  

e l a s t i c  ( w i t h  a n  e l a s t i c i t y  c o e f f i c i e n t  e x c e e d i n g  o n e ) .  E v e n  t h e  

b u o y a n c y  e l a s t i c i t y  of p e r s o n a l  i n c o m e  tax w a s  l e s s  t h a n  one.

T h e  i r o n y  of I n d i a ' s  f i s c  is t h a t ,  d e s p i t e  a n  e a r l y  

a w a r e n e s s  a n d  q u i t e  a  s t i r  t h a t  w a s  c r e a t e d  b y  t h e  f i n d i n g s  of t h e

r e f e r e n c e  s t u d y ,  b o t h  in g o v e r n m e n t  a n d  a c a d e m i c  c i r c l e s ,  a b o u t  a

t h i r d  of a  c e n t u r y  a g o ,  p e r s o n a l  i n c o m e  t a x  a n d  c o r p o r a t e  i n c o m e  

t a x  h a v e  r e m a i n e d  s t a g n a n t .  If a n y t h i n g ,  t h e  d i r e c t  tax r e v e n u e  in 

t e r m s  of G D P  h a s  d e c l i n e d  s i n c e  th en, a s  m a y  b e  s e e n  f r o m  T a b l e  1.

O n  t h e  o t h e r  h a n d ,  t h e  b u o y a n c y  e l a s t i c i t y  in m o s t  o t h e r  

d e v e l o p i n g  c o u n t r i e s  h a s  e x c e e d e d  u n i t y .  T h e i r  d i r e c t  t a x e s  

a s  a  p e r c e n t a g e  of G D P  h a v e  i n c r e a s e d .  S o m e  of t h e  c o m p a r a t i v e

T h e  p a p e r  w a s  w r i t t e n  w h i l e  t h e  a u t h o r  w a s  V i s i t i n g  S e n i o r  

F e l l o w  a t  t h e  N a t i o n a l  I n s t i t u t e  of P u b l i c  F i n a n c e  a n d  

P o l i c y .  T h e  v i e w s  e x p r e s s e d  in it a r e  t h o s e  of t h e  a u t h o r  

a n d  n o t  n e c e s s a r i l y  t h o s e  of t h e  I n s t i t u t e ,  s t a t i s t i c s



b e t w e e n  S o u t h  A s i a n  a n d  E a s t  A s i a n  c o u n t r i e s  a r e  c o l l e c t e d  in 

T a b l e  2, w h i c h  c l e a r l y  i n d i c a t e  h o w  m u c h  d i s t a n c e  m o s t  E a s t  A s i a n  

c o u n t r i e s  h a v e  a d v a n c e d  w i t h  t h e i r  e l a s t i c  d i r e c t  t a x e s ,  w h i l e  

I n d i a  s t a n d s  p at!

R e c e n t l y ,  t h e  t a x p a y e r  r e s p o n s i v e n e s s  t o  c h a n g e s  in tax 

r a t e s  h a s  b e c o m e  a n  e v e n  m o r e  c r i t i c a l  a s p e c t  o f  d i r e c t  t a x e s ,  

b o t h  f o r  r e v e n u e  a n d  g r o w t h  in g e n e r a l .  T h e  i n c o m e  t a x  r a t e s  in 

I n d i a  h a v e  v a r i e d  a l m o s t  a n n u a l l y  s i n c e  t h e  1 9 5 0 s ,  a n d  b y  l a r g e  

p e r c e n t a g e s ,  f r o m  t h e  h i g h e s t  m a r g i n a l  t a x  r a t e  o f  8 4  p e r c e n t  in 

t h e  e a r l y  1 9 6 0 s  t o  9 7  p e r c e n t  in t h e  e a r l y  1 9 7 0 s  t o  5 0  p e r c e n t  in 

t h e  l a t e  1 9 8 0 s .  T h e  e f f e c t  of c h a n g e s  in t a x  r a t e s  o n  t a x  r e v e n u e ,  

h o w e v e r ,  r e m a i n s  c o n t r o v e r t i a l , t h o u g h  h a r d l y  a n y  s t u d y  o n  t h e  

t o p i c  is r i g o r o u s  e n o u g h  to b e  c o n v i n c i n g  o n  e i t h e r  s i d e .

F o r  i n s t a n c e ,  P e e r z a d e  f i n d s  s o m e  e v i d e n c e  f o r  a  n e g a t i v e  

r e l a t i o n s h i p  b e t w e e n  t a x  r a t e s  a n d  t a x  r e v e n u e .  T h o s e  w h o  f i n d  

s u p p o r t  f o r  a  p o s i t i v e  r e l a t i o n s h i p  i n c l u d e  s e v e r a l  N I P F P  s t u d i e s ,  

e . g . ,  t h o s e  b y  B a g c h i  C 1 9 8 9 D a n d  B a g c h i  a n d  R a o  [ 1 9 8 2 ] .

A  n u m b e r  of s t u d i e s  o n  t h e  t o p i c  h a v e  b e e n  d o n e  in t h e  

U n i t e d  S t a t e s  a n d  o t h e r  w e s t e r n  c o u n t r i e s  in r e c e n t  y e a r s .  S e v e r a l  

t a x  l a w  e x p e r t s  h a v e  m i n i m i z e d  t h e  e c o n o m i c  e x p l a n a t i o n  in t e r m s  

of c o s t s  a n d  r e t u r n s  of t a x  e v a s i o n  a n d  a s s e r t  t h a t  h i g h  t a x  r a t e s  

i n d u c e  e n h a n c e d  a u d i t i n g  a n d  e n f o r c e m e n t  a n d ,  c o n s e q u e n t l y ,  r e d u c e  

e v a s i o n  (see, e . g . ,  S p i c e r  [ 1 9 8 9 ] ) .  In o t h e r  w o r d s ,  t ax  

c o l l e c t o r ' s  r e s p o n s i v e n e s s  is m o r e  c r i t i c a l  v a r i a b l e  f o r  t a x  

e v a s i o n  t h a n  t h e  r e s p o n s i v e n e s s  of t h e  t a x  p a y e r .  N a t u r a l l y ,  

a n a l y t i c a l  s t u d i e s  b y  e c o n o m i s t s  t e n d  t o  e m p h a s i z e  e c o n o m i c
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r e a s o n s  a n d  t h e  t a x p a y e r  r e s p o n s e ,  a n d  in g e n e r a l  f i n d  s u p p o r t  

f o r  a  p o s i t i v e  r e l a t i o n s h i p  b e t w e e n  t a x  r a t e s  a n d  u n r e p o r t e d  

i n c o m e  ( e . g . ,  C l o t f e l t e r  [ 1 9 8 3 ] ,  A a r o n  a n d  G a l p e r  [ 1 9 8 5 ] ) .

F o r  t e s t i n g  t h i s  r e l a t i o n ,  t h e  I n d i a n  e x p e r i e n c e  p r o v i d e s  a 

r i c h  s e t  of d a t a ,  i n a s m u c h  a s  in t h i s  c o u n t r y ' s  i n c o m e  t a x  r a t e s  

h a v e  v a r i e d  w i d e l y  a n d  t h e  r e s p o n s e  in t e r m s  of c h a n g e s  in tax 

e v a s i o n  is b e l i e v e d  t o  b e  q u i c k e r  a n d  m o r e  p r o m i n e n t  t h a n  t h a t  d u e  

to c h a n g e s  in w o r k  e f f o r t .  In t h i s  n o t e ,  w e  e x p l o r e  t h e  r e a s o n s  

f o r  t h e  s t a g n a t i o n  of I n d i a ' s  d i r e c t  t a x e s  a n d  e s t i m a t e  t a x p a y e r  

r e s p o n s i v e n e s s  to c h a n g e s  in t a x  r a t e s .  F o r  t h i s  p u r p o s e ,  w e  

d e c o m p o s e  c h a n g e s  in t a x  r e v e n u e  i n t o  its v a r i o u s  c o m p o n e n t s ;  

c a l c u l a t e  i n d i c e s  of a n n u a l  c h a n g e s  in m a r g i n a l  a n d  a v e r a g e  tax 

r a t e s ;  s e p a r a t e  o u t  t h e  e f f e c t s  o f  i n c o m e  e x p a n s i o n  a n d  d y n a m i c  

tax p r o g r e s s i v i t y ; a n d  d e r i v e  t a x p a y e r  r e s p o n s i v e n e s s  to c h a n g e s  

in t a x  r a t e s .  T h e  m e a s u r e s  of b u i l t - i n  a n d  b u o y a n c y  e l a s t i c i t i e s  

c o m e  o u t  a s  b y p r o d u c t s  f r o m  a n  i m p r o v e d  m e t h o d o l o g y .

Methodology

U i t h  t h e  o b j e c t i v e  of m e a s u r i n g  t h e  e f f e c t  of c h a n g e s  in ta x 

r a t e s  o n  t a x  r e v e n u e ,  t h e  f o l l o w i n g  d e c o m p o s i t i o n  is r e l e v a n t  a n d  

w a s  c a r r i e d  o u t  In t h i s  s t u d y .

A. E f f e c t s  o f  C h a n g e s  i n  t a x  r a t e s :  T w o  e f f e c t s ,  a m o n g  o t h e r s ,  of 

c h a n g e s  in t a x  r a t e s  n e e d  to b e  d i s t i n g u i s h e d ,  n a m e l y :
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1. T h e  e f f e c t  o f  t e c h n i c a l  r e l a t i o n s h i p  b e t w e e n  t a x  r a t e s  a n d  t a x

r e v e n u e :  N o  m a t t e r  w h a t  t h e  b e h a v i o r a l  r e a c t i o n s  of t a x p a y e r s  to

t a x  r a t e  c h a n g e s ,  f o r  g i v e n  r e p o r t e d  i n c o m e s ,  a n  i n c r e a s e  

( d e c r e a s e )  in t a x  r a t e s  w i l l  c a u s e  c o n s o n a n t  r i s e  ( f a l l )  in t a x

r e v e n u e - - a  m o r e  t h a n  p r o p o r t i o n a t e  c h a n g e  w h e n  t h e  t a x  is

p r o g r e s s i v e .

2. B e h a v i o r a l  e f f e c :  A  c h a n g e  in i n c o m e  t a x  r a t e s  is a  c h a n g e  in 

t h e  p r i c e  of i n c o m e  o r  t h e  p r i c e  of o n e ' s  r e s o u r c e s .  A  c h a n g e  in 

tax p r i c e ,  l i k e  a n y  o t h e r  p r i c e ,  h a s  a  s u b s t i t u t i o n  e f f e c t  a n d  a n  

i n c o m e  e f f e c t .

a. T h e  s u b s t i . t u t i o n  e f f e c t : W i t h  h i g h e r  ( l o w e r )  m a r g i n a l  t a x  

r a t e s ,  t h e  c o s t  of e a r n i n g  t h e  m a r g i n a l  u n i t  of n e t - o f - t a x  

i n c o m e  g o e s  u p  ( d o w n ) .  T h e  t a x p a y e r  t e n d s  t o  a v o i d  t h e  

i n c r e a s e d  c o s t  of i n c o m e  b y  o n e  o r  m o r e  o f  s u c h  r e a c t i o n s  

a s :

i.

i i.

r e a l l o c a t i n g  r e s o u r c e s  towa'rds u n t a x e d  s o u r c e s  of 

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

w o r k i n g  less. B y  ' w o r k *  h e r e  is m e a n t  a l l  e f f o r t s  f o r  

t h e  e a r n i n g  of o n e ’s i n c o m e ,  s u c h  a s  c h a n g e  in l a b o r  

s u p p l y  ( w o r k  h o u r s ,  w o r k  s p e e d ,  c o n s c i e n c i o u s n e s s  in 

w o r k ,  p r o d u c t i v i t y  of w o r k ,  a n d  t h e  l i k e ) ,  s a v i n g ,  

r i s k - t a k i n g ,  i n c r e a s i n g  t h e  p r o d u c t i v i t y  of all 

r e s o u r c e s ,  i n v e s t i n g  in o n e s e l f ,  o n e ’s c h i l d r e n ,  a n d  

o n e ' s  a s s e t s ,  a n d  s o  f o r t h

b e i n g  t e m p t e d  t o  u n d e r r e p o r t  i n c o m e ,  i . e . ,  i n c r e a s i n g  

t a x  e v a s i o n ,  a s  t h e  g a i n  f r o m  s u c h  a c t i v i t i e s  is 

h i g h e r  t h a n  w h e n  m a r g i n a l  t a x  r a t e s  w e r e  l o w e r '  w h i l e  

t h e  c o s t  c a n  b e  l o w e r e d ,  if p o s s i b l e ,  b y  b r i b i n g  t h e  

ta x  c o l l e c t o r  o u t  of i n c r e a s e d  g a i n s
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b. T h e  i n c o m e  e f f e c t : S t e e p e r  t h e  tax r a t e ,  t h e  l o w e r  t h e

d i s p o s a b l e  n c o m e ,  a n d  t h e  h i g h e r  t h e  u t i l i t y  of the

m a r g i n a l  i n c o m e  u n i t ,  w h i c h  i m p l i e s  a n  i n c r e a s e  of w o r k

e f f o r t  to e a r n  m o r e  i n c o m e  o r  a r i s e  in t a x  e v a s i o n .

T h u s ,  t h e  i n c o m e  e f f e c t  a n d  t h e  s u b s t i t u t i o n  e f f e c t

o f f s e t  e a c h  o t h e r  i n s o f a r  a s  w o r k  e f f o r t  is c o n c e r n e d .  F o r  tax 

e v a s i o n ,  h o w e v e r ,  t h e  t w o  e f f e c t s  a r e  a d d i t i v e .  M o r e o v e r ,  the 

s u b s t i t u t i o n  e f f e c t  h a s  w i d e r  r e p e r c u s s i o n s  in t h e  f o r m  of

s u b o p t i m a l  a l l o c a t i o n  of r e s o u r c e s  d u e  to d i s t o r t i o n s ,  w h i c h  is a 

n e t  s o c i a l  c o s t .  A c c o r d i n g l y ,  t h e  n e g a t i v e  s u b s t i t u t i o n  e f f e c t  is 

l i k e l y  t o  d o m i n a t e  t h e  p o s i t i v e  i n c o m e  e f f e c t ,  e s p e c i a l l y  at

h i g h e r  i n c o m e  l e v e l s .

B. T h e  i n c o m e  g r o w t h  e f f e c t :  T h e  i n c o m e  e f f e c t  of c h a n g e s  in tax 

p r i c e s  j u s t  d i s c u s s e d  is to b e  d i s t i n g u i s h e d  f r o m  t h e  e f f e c t  of 

i n c o m e  g r o w t h ,  i. e., c h a n g e s  in G D P .  T h e  l a t t e r  e f f e c t  m a y  a l s o  b e  

d e c o m p o s e d  i n t o  t w o  c o m p o n e n t s :

1» T h e  i n c o m e  e x p a n s i o n  e f f e c t , w h i c h  m a t e r i a l i z e s  e v e n  f o r  a

p r o p o r t i o n a t e  i n c o m e  tax.

2. T h e  p r o g r e s s i v i t y  e f f e c t  of t h e  i n c o m e  tax s c h e d u l e ,  w h i c h

is e f f e c t u a t e d  o n l y  w h e n  i n c o m e s  c h a n g e .  F o r  a n  e s t i m a t i o n  

of t h e  e f f e c t  of c h a n g e s  in tax r a t e s ,  t h e  e x o g e n o u s  

i n c o m e  e f f e c t s  m u s t  b e  t a k e n  o ut.

In b r i e f ,  w e  h a v e  to i d e n t i f y  a t  l e a s t  f o u r  c o m p o n e n t s  of 

t h e  r e l a t i o n s h i p  b e t w e e n  t a x  r a t e s  a n d  t a x  r e v e n u e :  t h e  i n c o m e  

e x p a n s i o n  e f f e c t ,  t h e  d y n a m i c  p r o g r e s s i v i t y  e f f e c t ,  t h e  t e c h n i c a l  

e f f e c t  of t a x  r a t e  c h a n g e s ,  a n d  t h e  t a x p a y e r  r e s p o n s i v e n e s s  to tax 

r a t e  c h a n g e s .
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T h e  p r o c e s s  c o n s i s t s  of a  c a l c u l a t i o n  of s e v e r a l  i n d i c e s ,  

i n c l u d i n g  t h e  f o u r  j u s t  d i s c u s s e d ,  w h i c h  a r e  d e r i v e d  b e l o w .  T h e s e  

a r e  p r e c e d e d  b y  a  d e s c r i p t i o n  of d a t a  a n d  v a r i a b l e  d e f i n i t i o n s .

T h e  c a l c u l a t i o n s  of t h e s e  i n d i c e s  f o r  o n e  y e a r  a r e  g i v e n  in 

A p p e n d i x  T a b l e  A 1  b y  w a y  of e l a b o r a t i n g  t h e  m e t h o d o l o g y .  T o  

u n d e r s t a n d  t h e  m e t h o d o l o g y ,  T a b l e  A 1  s h o u l d  b e  r e a d .  T h e  

c a l c u l a t i o n s  w i l l  a l s o  b e  e x p l a i n e d  b r i e f l y  in t h e  t e x t  a f t e r  t h e  

d e r i v a t i o n  of t h e  i n d i c e s  a l g e b r a i c a l l y  b e l o w .  T h e  c o l u m n  n u m b e r s  

n o t e d  a g a i n s t  t h e  i n d i c e s  r e f e r  t o  t h o s e  of T a b l e  Al.

D y n a m i c  p r o g r e s s i v i t y ,  a s  d e r i v e d  h e r e ,  d i f f e r s  f r o m  t h e  

c o n v e n t i o n a l  s t a t i c  c o n c e p t  of p r o g r e s s i v i t y  in t w o  r e s p e c t s .  T h e  

l a t t e r  r e f e r s  to  t h e  p r o g r e s s i o n  of s t a t u t o r y  m a r g i n a l  t a x  r a t e s  

a c r o s s  i n c o m e  b r a c k e t s .  C l o s e r  to 1 0 0  p e r c e n t  t h e  h i g h e s t  

s t a t u t o r y  m a r g i n a l  t a x  r a t e ,  t h e  h i g h e r  in g e n e r a l  t h e  s t a t i c  

p r o g r e s s i v i t y x ,  i r r e s p e c t i v e  of t h e  r a t e s  of c h a n g e  ( d e c l i n i n g  o r  

i n c r e a s i n g )  of t h e  p r o g r e s s i o n .

In c o n t r a s t ,  d y n a m i c  p r o g r e s s i v i t y  h a s  m e a n i n g  o n l y  o v e r  

t i m e  a n d  is e f f e c t u a t e d  o n l y  w h e n  t a x  r a t e s  i n t e r a c t  w i t h  t h e  

g r o w t h  r a t e s  of i n c o m e .  It w i l l  a l s o  d i f f e r  a c c o r d i n g  t o  t h e  

d i s t r i b u t i o n  of t a x p a y e r s  a m o n g  i n c o m e  b r a c k e t s .  It is a  r e a l i z e d ,  

a s  d i s t i n g u i s h e d  f r o m  s t a t u t o r y ,  m e a s u r e .  T h u s ,  d y n a m i c  

p r o g r e s s i v i t y  w i l l  b e  z e r o  w h e n  e i t h e r  t h e  t a x  is a t  p r o p o r t i o n a t e  

r a t e  o r  w h e n  t h e  g r o w t h  r a t e  of i n c o m e  is z e r o .  It w i l l  b e  h i g h e r  

t h e  s t e e p e r  t h e  s c h e d u l e  of m a r g i n a l  t a x  r a t e s ,  t h e  h i g h e r  t h e  

r a t e s  of g r o w t h  of n o m i n a l  i n c o m e  ( b r a c k e t  c r e e p ) ,  a n d  t h e  h i g h e r  

o r d i n a r i l y  t h e  p r o p o r t i o n s  o f  t a x p a y e r s  in t h e  u p p e r  p r a c k e t s .  T h e
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n>

. — ‘t" T YV

Y .. = Income reported by ith bracket, Y = /L Y.

(Col. A) 1

A; = DTum'ber of taxpayers in ith. bracket,

A. = ..-rAj_ (Col. 3)
i

= Tarceg paid .by ith bracket, 5 = ^  ! .  (C 'l .  5) 
1 i 1

s ; = Statutory tax rate on ith bracket (Cols. 12-13)

HIiITH = rig-ies'" statutory r. irginal tax rats,

including surer, '.re. :. (Col ;. 12-13)

f., l7l

Subscripts 1 and. 2 stand, res’*- actively, .'or ye r 1 
(previous year) ari p a :  2 (^.i* on .-rent year), me. 

subscript £_ -ciio ■ i-a i-h. inc ^  -i u-rrtc-^t, «a:d i-1  one lows::' : lab
4. t_- = T^/iy , average, e f f  c 'iire , realised tax rate,X JL ~ ~ 7

T = I I ,  i  -  Z ' f ,  C o l .  6)
•i X.* -i.

2. t* - T.-'Y natic-al aver~~e ta:c rate ^Col. 6, l;st lime)

3. Too :)r simily = 2 1 1,. 0Y ^ , actual ;ax e ;ilectiin  inC. ' • •.2

jear 2  (fia Col. 16)

4-. oi simply  ̂Y. 1, r.ctual ta;-: collection in

;/ : ir 1 ( Sum C  ̂ . 5) '
5. Y *32 - Ŷ   ̂ (l-rg , i' -.come predicted for cr.rrent y-ar,

rslin in g  i t  - ~ r ew at the triform  rate 

across a ll  inc'*- :ie bracket s, where 

te'=g2 , ^ ~ :“ 9 subscript 2 ha. been 
emitted f nr .-inrpi ic i t y  (Col. 7)

Y*^ = ' 1 +g) — Y^g + Y. _., y, ' ixable ir.com ■ of ith

bracket predicted for •‘•he 

ourr'i.it .year, when gA_- 

taxpayers move up to the

next higher bracket 
7 (Col. 10)



7. Y* = El Y* Inter-bracket income distribution
i after GDP growth (g) (Sum Col. 10)

8. = £  t. .Yf. Predicted tax yield in year 2 under
32 T  il 1 2> proportionate tax rates of year 1 

(Sum Cols. 6*7)

9. = ̂ - tii^*io» Predicted tax yield in year 2 under
2 i 2 progressive tax rate of year 1

(Sum Col. 11)

10. ^*22 = E ^ i 2 Y*i2 Predicted tax yield in year 2 under
i progressive tax rate of year 2

(Sum Col. 15)

Indices calculated

11. Predicted income effect 

due to the interaction of 

tax schedule and actual

changes in GDP ^*12^11 ^Co1 5/Col. 5)

12. T*12/T»1 (col. 11/Cols 6*7)

13. Change in average tax rate,

V V  same as teoh“ical £  (sl2/3t1) T» CSumfCol.
effect on revenue, i 14*Col. 11
ceteris paribus

14. Taxpayer responsiveness

(net of technical effects 

of t2/t.j and of changes in 

GDP)-—the index of special

interest T2 2 ^ 2 2  (Col. 16/Col. 15)

15. Built-in elasticity

(realized) [T22/^t2//t1 ̂  ^ T 'l2
CSum(Col. 16/Col. l5)/Cols. 6*7)3

16. Buoyancy elasticity

(realized) T22/T 'l2
CSum(Col. 16/Cols. 6*7)]

Stated differently, built-in elasticity = progres

sive. ty*responsiveness and buoyancy elasticity = progres

sivity* tax-rate changes*responsiveness.
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d y n a m i c  c o n c e p t  is o p e r a t i o n a l  a n d  is a n  i m p o r t a n t  c o m p o n e n t  of 

b u i l t - i n  a n d  b u o y a n c y  e l a s t i c i t i e s .  T h u s ,  in t e r m s  of t h e  i n d i c e s  

c a l c u l a t e d  h e r e ,  t h e s e  e l a s t i c i t i e s  c a n  a l s o  b e  s t a t e d  a s  f o l l o w s :  

B u i l t - i n  e l a s t i c i t y = d y n a m i c  p r o g r e s s i v i t y * r e s p o n s i v e n e s s ; b u o y a n c y  

e l a s t i c i t y = d y n a m i c  p r o g r e s s i v i t y  * r e s p o n s i v e n e s s * t a x - r a t e  c h a n g e s .

T w o  m a i n  s t e p s  in t h i s  m e t h o d o l o g y  a r e  t h e  c a l c u l a t i o n  of 

Y*i a n d  T » 22i of E q s .  6 a n d  10. W e  f i r s t  s e p a r a t e  o u t  t h e  

s u b s t i t u t i o n  e f f e c t ,  s y n o n y m o u s l y  r e f e r r e d  to h e r e  a s  

r e s p o n s i v e n e s s  ( R E S P )  f r o m  t h e  o t h e r  t h r e e  e f f e c t s  b y  t h e  

m e t h o d o l o g y  of R e l a t i o n  (6). W e  s t a r t  in 1 9 6 0  to a n d  c a l c u l a t e  

v a r i o u s  c h a n g e s  f o r  196 1 .  A s  a  f i r s t  s t e p ,  w e  r a i s e  1 9 6 0  i n c o m e s  

b y  t h e  r a t e  of g r o w t h  of n o m i n a l  G D P  (1+g) of 1 9 6 1  u n i f o r m l y  

a c r o s s  all b r a c k e t s .  In t h e  s e c o n d  s t e p ,  w e  m o v e  g t i m e s  e x p a n d e d  

i n c o m e s  u p  i n t o  t h e  n e x t  h i g h e r  b r a c k e t  b y  s u b t r a c t i n g  t h e  s a m e  

f r o m  t h e  r e s p e c t i v e  b r a c k e t .  T h e  i n i t i a l  b r a c k e t  is a u g m e n t e d  by 

t h e  s a m e  a m o u n t  of r e p o r t e d  i n c o m e s  as a r e  m o v e d  u p  f r o m  it. T h e  

r e s u l t i n g  b r a c k e t  i n c o m e s  a r e  l a b e l l e d  Y * 2 1 . In t h e  t h i r d  s t e p ,  w e  

m u l t i p l y  t h e  r e s u l t i n g  i n c o m e s  b y  t h e  r e s p e c t i v e  b r a c k e t ' s  1 9 6 0  

t ax r a t e s ,  c a l c u l a t e d  s i m p l y  a s  T t /Yi = t f . T h e  p r o d u c t  t i Y * t is 

T * ( , w h i c h  is t h e  p r e d i c t e d  t a x  r e v e n u e  d u e  to t h e  i n c r e a s e  in 

i n c o m e s ,  u n d e r  t h e  a s s u m p t i o n  of n o  c h a n g e  in tax r a t e s  in 19 61.

T h e  n e x t  s t e p  is t o  c a l c u l a t e  t h e  r a t i o s  of t h e  1 9 6 1  

s t a t u t o r y  t a x  r a t e s  (s 12 ) t o  t h e  1 9 6 0  s t a t u t o r y  t a x  r a t e s  (s t i ) 

t h a t  is, S i 2 /Sii ( b a s e d  o n  m a r g i n a l  tax r a t e s )  a n d  s ' 2 /s'i ( b a s e d  

o n  a v e r a g e  t a x  r a t e ) .  T h e s e  a r e  m o r e  e l a b o r a t e l y  d e f i n e d  in t h e
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f o o t n o t e s  to T a b l e  3b. T h e  p r o d u c t  T ’j? = d t T * , , 2 (Si 3 / s t i ) is t h e  

p r e d i c t e d  tax r e v e n u e  d u e  to c h a n g e s  in b o t h  i n c o m e s  a n d  tax 

r a t e s .

O n e  s u c h  t a b l e  w a s  p r e p a r e d  f o r  e a c h  y e a r  f r o m  1 9 6 1  t h r o u g h  

1 9 8 9  ( e x c e p t  1 9 7 4 ) .  O n l y  o n e  of t h e  2 8  s u c h  t a b l e s  is a p p e n d e d  to 

t h i s  p a p e r .  T h e  m a i n  i n d i c e s  c a l c u l a t e d  f r o m  t h i s  t a b l e  a r e  s h o w n  

a t  t h e  b o t t o m  of T a b l e  Al. T h o s e  f o r  t h e  e n t i r e  p e r i o d  of 2 8  y e a r s  

a r e  s u m m a r i z e d  in T a b l e s  3a a n d  3b.

All c a l c u l a t i o n s  a r e  m a d e  a t  t h e  b r a c k e t  lev e l  a n d  a r e  

s u m m e d  u p  as d 1 1 t yi t • w h e r e  i s t a n d s  f o r  i t h  b r a c k e t .  U h e r e  no 

a m b i g u i t y  is f o r e s e e n ,  t h e  s u m m a t i o n  n o t a t i o n  a n d  t h e  s u b s c r i p t s  

a r e  d r o p p e d  a n d  its s h o r t  f o r m  t 1 y 1 ( = d t 1 1 y 1 1 ) is u s e d .

T h e  f o r e g o i n g  i n d i c e s  a r e  c a l c u l a t e d  a r i t h m a t i c a l l y  f r o m  

y e a r  to y e a r .  B y  h y p o t h e s i z i n g  t h a t  T = f ( T E C H ,  P, t2 /ti ,  R E S P ) ,  

t h e  e f f e c t s  of t h e  f i r s t  3 a r g u m e n t s  w e r e  c a l c u l a t e d

n o n s t o c h a s t i c a l 1 y ,  w h i l e  R E S P  w a s  m e a s u r e d  r e s i d u a l l y .  T h e  

l o n g - r u n  q u a n t i t a t i v e  r e l a t i o n s  a n d  t h e  d e t e r m i n a n t s  of R E S P  

( = T / T » )  w e r e  e s t i m a t e d  b y  r u n n i n g  t h e  f o l l o w i n g  r e g r e s s i o n s :

T j / T * 2  = f (t 2 / t , . P, H M T R ) (17 )

In t h e s e  e q u a t i o n s ,  P a n d  t2 ' t 1 a r e  a u t o n o m o u s l y  d e t e r m i n e d  

p o l i c y  v a r i a b l e s :  P = p r o g r e s s i v i t y  a s  e m b o d i e d  in t h e  tax

s c h e d u l e  a n d  t h e  d i s t r i b u t i o n  of t a x p a y e r s  a m o n g  b r a c k e t s ;  t2 / t ‘ = 

c h a n g e  in a v e r a g e  e f f e c t i v e  t a x  r a t e .

10



A n y  d i f f e r e n c e  in a c t u a l  t a x  p a y m e n t s  ( T 2 2 ) f r o m  T * 2 2 > 

w r i t t e n  a s  « j j  o r  s i m p l y  T / T * ,  is i n t e r p r e t e d  to b e  d u e  to

t a x p a y e r  r e s p o n s i v e n e s s  to c h a n g e s  in t a x  r a t e s ,  d e f i n e d  e a r l i e r .

S i n c e  T / T .  is m e a s u r e d  r e s i d u a l l y ,  it w i l l  a l s o  p i c k  u p  t h e  i m p a c t

of s p e c i a l  o c c u r r e n c e s .

A m a j o r  t y p e  of s u c h  o c c u r r e n c e s  c o n s i s t s  of c o n c e s s i o n s  

b y  g o v e r n m e n t  to i n d u c e  p e o p l e  t o  r e p o r t  b l a c k  m o n e y  w i t h  i m m u n i t y  

f r o m  p e n a l t y .  T h i s  h a p p e n e d  in p a r t i c u l a r  d u r i n g  t h r e e  y e a r s  of 

t h e  r e f e r e n c e  p e r i o d ,  n a m e l y  196 5 ,  1 9 7 5  a n d  1 9 8 5 .  D u r i n g  t h e s e

t h r e e  y e a r s ,  t h e  o u t c o m e  f o r  all d i r e c t  t a x e s  is e s t i m a t e d  a s  

f o i l o w s :

1 9 6 5  : i n c o m e  d i s c l o s e d  = R s  1 4 6  c r o r e

1 9 7 5  : t a x e s  p a i d  o n  d i s c l o s e d  i n c o m e  = R s  2 5 0  c r o r e

1 9 8 5  : t a x e s  p a i d  o n  d i s c l o s e d  i n c o m e  = R s  4 5 9  c r o r e

S o u r c e :  S . B .  G u p t a  C 1 9 9 1 3 .  

T h e s e  a m o u n t s  w i l l  b e  a p p r o p r i a t e l y  t r e a t e d  in t h e  e m p i r i c a l  part. 

D a t a

A l l  e s t i m a t e s  of t h i s  s t u d y  a r e  b a s e d  o n  5 v a r i a b l e s :  t h e

n u m b e r  of a s s e s s e e s ,  i n c o m e s  a s s e s s e d ,  t a x  r e v e n u e ,  tax r a t e s ,  a n d  

a n n u a l  r a t e s  of g r o w t h  of n o m i n a l  G D P .  T h e y  w e r e  t a k e n  f r o m  t h e  

A l l  I n d i a  I n c o m e  T a x  S t a t i s t i c s  {AI ITS, a n n u a l )  a n d  o t h e r  s t a n d a r d  

s o u r c e s .  T h e  g a p s  w e r e  f i l l e d  u p  f r o m  t h e  r e c o r d s  of t h e  M i n i s t r y  

of F i n a n c e  L i b r a r y .
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A m a j o r  w e a k n e s s  of t h e  s e r i e s  of d i r e c t  t a x  d a t a  of I n d i a

is i t s  p a r t i a l  n a t u r e .  T h e  n u m b e r  of a s s e s s e e s  is n o t

c o m p r e h e n s i v e .  T h e  s h o r t f a l l  of t a x  r e v e n u e  r e p o r t e d  in t h e  A 1 1 T S  

f r o m  t h e  v a l u e s  g i v e n  in t h e  c e n t r a l  b u d g e t ,  m o r e o v e r ,  v a r i e s  

f r o m  p e r i o d  to p e r i o d .

T h e r e  a r e  t w o  p o i n t s  in d e f e n s e  of u s i n g  t h i s  d a t a  set .  

O n e ,  n o  o t h e r  d a t a  a r e  a v a i l a b l e  a n d  n u m e r o u s  r e s e a r c h e r s  h a v e  

u s e d  t h e  s a m e  to d e r i v e  t h e i r  r e s u l t s .  B r o a d  r e s u l t s  o b t a i n e d  o v e r  

a  l o n g  s a m p l e  p e r i o d  of 2 8  y e a r s  a r e  p r o b a b l y  m e a n i n g f u l .  T w o ,  

d u r i n g  t h e  r e f e r e n c e  p e r i o d  a n a l y z e d  in t h i s  s t u d y ,  f o u r  e p o c h s

c a n  b e  c l e a r l y  i d e n t i f i e d ,  w i t h i n  e a c h  of w h i c h  t h e  s h o r t f a l l s  of

t h e  A I I T S  v a l u e s  f r o m  t h e  b u d g e t  a c c o u n t s  a r e  r o u g h l y  c o n s i s t e n t ,  

t o  m a k e  a n n u a l  c h a n g e s  w i t h i n  t h o s e  e p o c h s  r e f l e c t ,  b y  a n d  l a r g e ,  

r ea l  c h a n g e s .

Eapirical Results Ostochastic Calculations

A n n u a l  i n d i c e s  of E q s .  (10) t h r o u g h  (14) a r e  p r e s e n t e d  in 

T a b l e s  3 a  ( u s i n g  m a r g i n a l  r a t e s  t o  c a l c u l a t e  t h e  o v e r a l l  w e i g h t e d  

a v e r a g e  c h a n g e  in s t a t u t o r y  t a x  r a t e s ,  s 2 / , i )  a n d  3 b  ( u s i n g  

a v e r a g e  s t a t u t o r y  t a x  r a t e s  t o  c a l c u l a t e  t h e  o v e r a l l  w e i g h t e d  

a v e r a g e  c h a n g e  in s t a t u t o r y  t a x  r a t e s ,  s ' j / s ' i ) .  A s t r i k i n g  r e s u l t  

of T a b l e s  3 a  a n d  3 b  is t h e  o v e r w h e l m i n g  e v i d e n c e  f o r  a  n e g a t i v e  

r e l a t i o n s h i p  b e t w e e n  c h a n g e s  in t a x  r a t e s  ( t * / ^ )  a n d  t h e  

r e s p o n s i v e n e s s  of t h e  t a x p a y e r  t o  t h e s e  c h a n g e s  ( T j / T * * ) ,  a s  a  

q u i c k  g l a n c e  a t  t h e  s i g n s  of t h e  i n d i c a t e d  c h a n g e s  in C o l s .  11 a n d  

12 of T a b l e  3 a  a n d  C o l s .  3  a n d  4 of T a b l e  3 b  w o u l d  s u g g e s t ,  

n a m e l y :
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T h e  s u b t r a c t i o n  f r o m  T 22 of t h e  a m o u n t s  o f  b l a c k  m o n e y

c o n v e r t e d  i n t o  w h i t e ,  in r e s p o n s e  t o  t h e  a m n e s t i e s  o f  y e a r s  196 5 ,  

19 7 5 ,  a n d  198 5 ,  d i s c u s s e d  e a r l i e r ,  a f t e r  b e i n g  a p p o r t i o n e d  to

v a r i o u s  d i r e c t  t a x  c a t e g o r i e s ,  m a k e s  l i t t l e  d i f f e r e n c e  to t h e  

r e s u l t s  j u s t  n o t e d .

In s h o r t ,  a  p e r s i s t e n t l y  n e g a t i v e  c o r r e l a t i o n  b e t w e e n  t a x  

r a t e s  a n d  t a x  r e v e n u e  h a s  b e e n  t h e  e x p e r i e n c e  o f  I n d i a .

S e v e r a l  o t h e r  i n d i c e s  of T a b l e  3  a r e  of i n t e r e s t .  L e t  us 

h a v e  a  b r i e f  l o o k  a t  t h e m  t o  v e r i f y  w h e t h e r  o r  n o t  t h e y  a r e  

c o n s i s t e n t  w i t h  t h e  o v e r w h e l m i n g l y  i m p o r t a n t  f i n d i n g  of a  n e g a t i v e  

c o r r e l a t i o n  b e t w e e n  t a x  r a t e s  a n d  r e v e n u e s .

T h e  r a t i o  of t a x e s  p a i d  t o  i n c o m e s  r e p o r t e d ,  i.e . ,  t h e  

e f f e c t i v e ,  a v e r a g e  t a x  r a t e ,  h a s  g o n e  u p  in t h e  1 9 8 0 s ,  e x c e e d i n g  

t h o s e  f o r  a l l  e a r l i e r  p e r i o d s  ( T a b l e  3a, C o l .  11). It w a s  t h e  

l o w e s t  in t h e  l a t e  1 9 7 0 s .  T h e  u p s  a n d  d o w n s  a r e  r o u g h l y  

c o r r e l a t e d  w i t h  t h e  r i s e  a n d  f a l l  of t h e  o v e r a l l  r a t e  of g r o w t h  of 

t h e  e c o n o m y  . A s  w i l l  b e  s e e n  b e l o w ,  t h e  r e g r e s s i o n  r e s u l t s

s t r o n g l y  c o n f i r m  t h i s  r e l a t i o n s h i p .

T h e  b u i l t - i n  e l a s t i c i t y  of t h i s  s t u d y  e x c l u d e s  o n l y  t h e

t e c h n i c a l  e f f e c t  of t a x - r a t e  c h a n g e s ,  b u t  is g r o s s  of c h a n g e s  in 

t h e  t a x  b a s e ,  t h o u g h  t h e  b a s e  h a s  s c a r c e l y  c h a n g e d  p e r c e p t i b l y  

d u r i n g  t h e  r e f e r e n c e  p e r i o d  in I n d i a .  D e f i n e d  a s  s u c h ,  it h a s  b e e n  

c l o s e  t o  u n i t y ,  a b o u t  a s  m a n y  t i m e s  a  l i t t l e  h i g h e r  a s  a  l i t t l e  

l o w e r  t h a n  one. T h e  d e v i a t i o n s  f r o m  u n i t y  a r e ,  b y  a n d  l a r g e ,  to 

t h e  o p p o s i t e  d i r e c t i o n  of c h a n g e s  in t a x  r a t e s ,  a s  m a y  b e  v i e w e d
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f r o m  T a b l e  3a. T h e  r e s u l t  is c o n s i s t e n t  w i t h  t h e  e a r l i e r  d i s c u s s e d  

r e l a t i o n s h i p  b e t w e e n  t a x  r a t e  c h a n g e s  a n d  r e v e n u e  c h a n g e s .  T h e  

b u o y a n c y  e l a s t i c i t y  is h i g h l y  c o r r e l a t e d  w i t h  a n d  is n o t  m u c h  

d i f f e r e n t  f r o m  t h e  b u i l t - i n  e l a s t i c i t y  in m a g n i t u d e s .

A  r e m a r k  a b o u t  b u o y a n c y  is in o r d e r  a t  t h i s  j u n c t u r e .  T h e  

e x p e s s i o n  • b u o y a n c y *  of t a x e s ,  w h i c h  h a s  b e c o m e  a  s t a n d a r d  

c o n c e p t  in t h e  p u b l i c  f i n a n c e  l i t e r a t u r e  o f  d e v e l o p i n g  c o u n t r i e s  

s i n c e  it w a s  f i r s t  i n t r o d u c e d  in a n  I n d i a n  s t u d y  3 0  y e a r s  a g o  

( S a h o t a ,  1 9 6 1 ) ,  h a s  n o t  d r a w n  t h e  a t t e n t i o n  it d e s e r v e s  in t h e  

c o u n t r y  of its a u t h o r s h i p .  B u o y a n c y  c a n  b e  i n c r e a s e d  b y  e x p a n d i n g  

t h e  t a x  b a s e ,  m i n i m i z i n g  t a x  e v a s i o n ,  r a t i o n a l i z i n g  t a x  r a t e s ,  

a n d  t i g h t e n i n g  u p  t h e  t a x  a d m i n i s t r a t i o n .  T h e  I n d i a n  i n c o m e  t a x  

is s t i l l  c o n f i n e d  t o  t h e  s a l a r y  a n d  n o n - s a l a r y  i n c o m e  e a r n e r s  of 

t h e  o r g a n i z e d  s e c t o r .  T h e  r e m a i n d e r  v a s t  e c o n o m y ,  f o r  all

p r a c t i c a l  p u r p o s e s ,  e s c a p e s  t h e  t a x  net .  T h i s  i n c l u d e s

a g r i c u l t u r e ,  s m a l l  a n d  c o t t a g e  s e c t o r ,  t h e  s e l f - e m p l o y e d ,  a n d  t h e  

e n t i r e  i n f o r m a l  s e c t o r .  E v e n  t h e  o r g a n i z e d  s e c t o r  e n j o y s  a  n u m b e r  

of e x e m p t i o n s .  F o r  i n s t a n c e ,  a l m o s t  all t h e  i n p u t s  of a g r i c u l t u r e  

a r e  s u b s i d i z e d :  f e r t i l i z e r ,  e l e c t r i c i t y ,  i r r i g a t i o n  w a t e r ,  f a r m

m a c h i n e r y ,  H Y V  s e e d s ,  a n d  e v e n  l a n d  in t h e  s e n s e  t h a t  l a n d  t a x  is 

a m i n i s c u l e  f r a c t i o n  of l a n d  v a l u e s  o r  its p r o d u c t i v i t y .  C e r t a i n  

c a t e g o r i e s  of a g r i c u l t u r a l  d e b t  h a v e  b e e n  w r i t t e n  off. Y e t  

a g r i c u l t u r a l  i n c o m e  g o e s  p r a c t i c a l l y  u n t a x e d .  S i m i l a r  c o n d i t i o n s  

p r o b a b l y  p r e v a i l  f o r  t h e  o t h e r  u n t a x e d  s e c t o r s  j u s t  m e n t i o n e d .

T a x  e v a s i o n  is n o t  a n  i s o l a t e d  p h e n o m e n o n .  It is l i n k e d  t o  

t h e  o v e r a l l  c o r r u p t i o n ,  t h e  r o o t  c a u s e s  of w h i c h  a r e  s u c h  p o l i c i e s  

a s  t h e  m a z e s  of c o n t r o l s ,  l i c e n s e s ,  r e s t r i c t i o n s ,  r e g u l a t i o n s ,  a n d
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o v e r e x p a n d e d  p u b l i c  s e c t o r  in a r e a s  of p r o d u c t i o n ,  t r a d e ,  

c o m m e r c e ,  t r a n s p o r t ,  c o n s t r u c t i o n ,  a n d  p r o d u c t  d i s t r i b u t i o n .  A

r e f o r m  of t h e  t a x  a d m i n i s t r a t i o n  w i l l  h a v e  t o  b e  a  p a r t  of t h e

o v e r a l l  p o l i c y  r e f o r m .
«

D y n a m i c a l l y ,  t h e  I n d i a n  t a x  s t r u c t u r e  is m i l d l y  

p r o g r e s s i v e .  R e a l i z e d  d y n a m i c  p r o g r e s s i v i t y  h a s  i n c r e a s e d  in t h e  

l a t e  1 9 8 0 s  to l e v e l s  n e v e r  a t t a i n e d  b e f o r e .  T h e  r e a s o n s  f o r  a n  

i n c r e a s e  in d y n a m i c  p r o g r e s s i v i t y  e v e n  w h e n  m a r g i n a l  t a x  r a t e s  a r e  

l o w e r e d  w e r e  d i s c u s s e d  in t h e  p a r a g r a p h s  i m m e d i a t e l y  f o l l o w i n g  t h e  

d e r i v a t i o n  of a l g e b r a i c  i n d i c e s  a b o v e .  T h e  c h a n g e  is c o r r e l a t e d  

w i t h  t h e  h i s t o r i c a l l y  h i g h e s t  r e a l  r a t e s  of e c o n o m i c  g r o w t h  of t h e  

l a t e  1 9 8 0 s ,  w h i c h  a l s o  u n d e r l i e  t h e  c a l c u l a t e d  h i g h e r  a v e r a g e  

r a t e s  of t a x  r e v e n u e  t h a n  in e a r l i e r  y e a r s  (Col. 11 of T a b l e  3).

T h u s ,  all r e s u l t s  c o n f i r m  t h e  g e n e r a l  f i n d i n g  t h a t  i n c o m e  

tax r e v e n u e s  a r e  i n v e r s e l y  r e l a t e d  t o  i n c o m e  t a x  r a t e s  in India.

T h e  r e a s o n s  f o r  t h e  n e g a t i v e  r e s p o n s e  of I n d i a n  t a x p a y e r  to 

h i g h e r  i n c o m e  t a x  r a t e s  a r e  n o t  u n k n o w n ,  b u t  h a v e  b e e n  i g n o r e d .  

T h e  m a i n  r e a s o n  is t h a t  t h e  h i g h e r  t h e  m a r g i n a l  t a x  r a t e ,  in 

p a r t i c u l a r  o n  u p p e r  i n c o m e  c l a s s e s ,  t h e  h i g h e r  t h e  i n c e n t i v e  a n d

c a p a c i t y  o n  t h e  p a r t  of t a x p a y e r s  t o  e i t h e r  c o n c e a l  t h e i r  i n c o m e s

o r  n o t  s t r i v e  a s  h a r d  to e a r n  m o r e  i n c o m e  a s  w o u l d  h a v e  b e e n  

s t r i v e n  w e r e  t a x  r a t e s  l o w e r .  S y m b i o t i c  r e l a t i o n s  b e t w e e n  t h e  

t a x p a y e r  a n d  t h e  tax c o l l e c t o r  t o  e n a b l e  t h e  f o r m e r  to e v a d e  tax 

a r e  w i d e l y  s u s p e c t e d  in In d i a ,  w h e r e  i n c o m e  t a x  p a y m e n t  a m o n g  

n o n - s a l a r y  e a r n e r s ,  f o r  all p r a c t i c a l  p u r p o s e s ,  is s a i d  to b e  

v o l u n t a r y  s h o w i n g  a  w e a k  r e l a t i o n s h i p  w i t h  i n c o m e .
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Regression Results

T o  s e e  t h e  q u a n t i t a t i v e  m e a s u r e s  of t h e  c a u s a l  i n f l u e n c e  

of c h a n g e s  in t a x  r a t e s  o n  t a x  r e v e n u e  o v e r  l o n g  p e r i o d s ,  a  f e w  

r e g r e s s i o n s  w e r e  run, w h i c h  a r e  r e p o r t e d  in T a b l e  4.

T h e  m o s t  s i g n i f i c a n t  r e s u l t ,  a s  w a s  s u g g e s t e d  b y  y e a r - t o - y e a r  

i n d i c e s ,  is t h e  n e g a t i v e  e f f e c t  of tax r a t e s  o n  tax r e v e n u e s .  T h e  

s i g n  of t h e  c o e f f i c i e n t  of t a x p a y e r  r e s p o n s i v e n e s s  w i t h  r e s p e c t  to 

c h a n g e s  in t h e  t a x  r a t e  is p e r s i s t e n t l y  n e g a t i v e  in a l t e r n a t i v e l y  

s p e c i f i e d  r e g r e s s i o n  e q u a t i o n s .  N o t  all c o e f f i c i e n t s  a r 5 ,  h o w e v e r ,  

m e a s u r e d  w i t h  p r e c i s i o n .  T h o s e  w h i c h  a r e  s i g n i f i c a n t l y  d i f f e r e n t  

f r o m  z e r o  h a v e  a n  e l a s t i c i t y  c l o s e  to u n i t y ,  b e t w e e n  C . 8 5  a n d  

1 .0 8 .  3 e e  r e g r e s s i o n  R5, R 9  a n d  R I O  in p a r t i c u l a r .

In t h e  r e g r e s s i o n s  in w h i c h  t a x  r a t e  c h a n g e s  ( t 2 /ti ) a r e  

i n t e r a c t e d  w i t h  h i g h e s t  m a r g i n a l  t a x  r a t e s  ( H M T R ) ,  t h e  e l a s t i c i t y  

of t 2 /ti g o e s  d o w n  t o  t h e  0 . 7 3 - 0 . 9 0  r a n g e  ( a n d  t e n d s  t o  l o s e  its 

s t a t i s t i c a l  s i g n i f i c a n c e ) .  T h e  c o e f f i c i e n t  of H M T R  is c o n s i s t e n t l y  

n e g a t i v e  a n d  is s t a t i s t i c a l l y  s i g n i f i c a n t  o n l y  f o r  o b s e r v e d  t a x  

r e v e n u e  c h a n g e s  (T2 / T t ) a s  d e p e n d e n t  v a r i a b l e ,  w i t h  a n  e l a s t i c i t y  

v a l u e  of - 1 . 2 3 .

T h e  c o e f f i c i e n t  of t a x p a y e r  r e s p o n s i v e n e s s  w i t h  r e s p e c t  t o  

p r o g r e s s i v i t y  is a l s o  n e g a t i v e ,  w h e t h e r  e n t e r e d  l i n e a r l y  ( a l l o w i n g  

its i n d e p e n d e n t  i n f l u e n c e )  o r  m u l t i p i i c a t i v e l y  ( a l l o w i n g  

i n t e r a c t i o n  w i t h  tax r a t e s ) ,  t h o u g h  t h e  p r e c i s i o n  w i t h  w h i c h  it is 

m e a s u r e d  d o e s  n o t  m e e t  t h e  c o n v e n t i o n a l l y  a c c e p t a b l e  s t a n d a r d s .

17.



T h e  l a c k  of p r e c i s i o n  w i t h  w h i c h  t h e  e l a s t i c i t i e s  of t j / t i ,  P, a n d  

H M T R  a r e  m e a s u r e d  is e v i d e n t l y  d u e  l a r g e l y  t o  t h e  p r e s e n c e  of 

m u l t i c o l 1 i n e a r i t y  b e t w e e n  t h e  s t a t e d  v a r i a b l e s .

Cone1 us ion

O n  t h e  w h o l e ,  a t  t h e  l e v e l s  a t  w h i c h  I n d i a n  t a x  r a t e s  h a v e  

r a n g e d  d u r i n g  t h e  p a s t  3  d e c a d e s ,  t h e  r e l a t i o n s h i p  b e t w e e n  i n c o m e  

t a x  r a t e s  a n d  i n c o m e  t a x  r e v e n u e s  is n e g a t i v e .  A s e n s i b l e

p r e d i c t i o n  f r o m  t h i s  f i n d i n g  is t h a t  r e v e n u e  w i l l  p r o b a b l y

i n c r e a s e  w i t h  f u r t h e r  c u t s  in t h e  m a r g i n a l  t a x  r a t e s  a t  t h e  u p p e r  

e n d .  A t o p  m a r g i n a l  t a x  r a t e  n o t  e x c e e d i n g  4 0  p e r  c e n t ,  a  r a t e  

s u g g e s t e d  in s e v e r a l  w r i t i n g s  b y  Dr. C h e l l i a h  f o r  Ind i a ,  f i n d s

a m p l e  s u p p o r t  f r o m  t h e  f i n d i n g s  of t h i s  s t u d y .  T h e  i n d i c a t e d

t a x p a y e r  r e s p o n s e  is c o n s i s t e n t  w i t h  r e c e i v e d  t h e o r y .

18



Table 1. — T2X O P  BOIDS: 1950-51 ID 1988-89

Year
Tbtal tax rajaue 

(All M ia )
(.'WQ

Central Ik es  
(Gross)
(A)

Direct Indirect Tbtal Direct Indirect Tbtal

1 2 3 4 5 6 7

1950-51 2.47 4.23 6.69 1.88 2.45 4.32
1951-52 2.45 4.97 7.42 1.91 3.23 5.14
1952-53 2.58 4.36 6.94 1.90 2.65 4.55
1953-54 2.27 4.04 6.32 1.56 2.39 3.95
1954-55 2.38 4.77 7.15 1.60 2.92 4.52
1955-56 2.52 4.96 7.49 1.67 3.06 4.73
1956-57 2.36 4.93 7.28 1.59 3.08 4.67
1957-58 2.60 5.70 8.29 1.83 3.67 5.49
1953-59 2.45 5.31 7.76 1.70 3.30 5.00
1959-60 2.56 5.66 8.22 1.82 3.55 5.37
1960-61 2.43 5.85 8.33 1.80 3.72 5.52
1961-62 2.61 6.37 8.98 1.96 4.17 6.14
1962—*53 3.C3 7.06 10.09 2.29 4.67 6.95
1963-64 3.26 7.68 10.95 2.59 5.10 7.69
1964-65 3.C2 7.55 10.58 2.44 4.97 7.41
1963-66 2.81 8.37 11.18 2.29 5.60 7.88
1966-67 2.59 8.43 11.03 2.22 5.58 7.80
1967-68 2.25 7.73 9.99 1.89 4.91 6.80
1963-69 2.29 7.96 10.25 1.90 4.94 6.84
1969-70 2.33 8.02 10.40 2.05 4.94 6.99
1970-71 2.34 8.67 11.01 2.01 5.41 7.43
1971-72 2.53 9.52 12.05 2.26 6.11 8.37
1972-73 2.64 9.98 12.62 2.42 6.42 8.83
1973-74 2.50 9.41 11.92 2.22 5.96 8.18
1974-75 2.50 10.09 12.59 2.25 6.33 8.63
1975-76 3.17 11.03 14.20 2.80 6.86 9.66
1976-77 3.04 11.48 h.4,53 2.73 7.00 9.73
1977-78 2.79 10.99 13.78 2.50 6.72 9.22
1973-79 2.74 12.17 14.90 2.43 7.68 10.10
1979-30 ■ 2.71 12.76 15.46 2.46 8.01 10.47
1930-31 2.41 12.21 14.61 2.21 7.50 9.70
1931-32 2.59 12.55 15.14 2.37 7.57 9.94
1982-33 2.53 12.81 15.34 2.33 7.63 9.96
1933-34 2.37 12.87 15.24 2.17 7.84 10.02
1934-35 2.31 13.21 15.53 2.08 8.09 10.17
l r35-36 2.3P 14.10 16.48 2.14 8.78 10.92
l'>36-37 2.35 14.54 16.89 2.13 9.07 11.19
1937-33 2.25 14.88 17.13 2.03 9.30 11.33
IWH-ilD I ".79 12.59 14.3U 1.55 7.09 3.64

Source:- Govt of India, Indian Economic^ 
Statistical Public Finance, 1^90.
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Table 2.—Personal income tax features in South Asian and East Asian countries

1.
2*
3 .
4«
5 .

& 6*

C o u n tr ie s  Incomes 
Assessed 
as $  of 

GDP 
Year {fo ]

i l l

$  Taxpayers 
in  T o ta l 
P o p u la t io n

Year

/» Top M u lt ip le  
M arg- o f PCGDP 
i n a l  a t Which 

Tax Top Rate 
Rate A p p lie s

Customs 
Range 
o f T a r -  
r i f f s

in  i°

I I I 111 111

M u lt ip le  o f PCGDP 

At Min At Max
T“ “»te k/St,

ip le  Rate M ult Rate
(6)_______ (1)

As % o f  GDP A l l  IT s  bs
f o of Tttol

P e r s o - Corp. Revenues 
n& l I T  IT  1988

SOUTH ASIA

Ind'ia
Pakistan
Bangladesh

NapaJ*
Sri tanka
Bhutan
Raldit/as

1970 4.36 1978 0.30 66
66

71.3
40.5

40-150 6.3
4*8

20)
iSK10)

10 )
1,1 0 )

m ___ dpi .

34.9( 55) 0.94 1.33 14.5
45. 1 (45) 11.9

(50) 1.08 0.06 11.7
( 50) 0.38 0.15 8.4
(40) • 74 1.96 11.1

l:3.4. 
3. 
6. 
7 .

SOUTH ASIA 

K°r a 
T aiuan 
Hong King 
Malaysia 
Thailand 
SingaBora 

Indonesia

^981 23.6

1975 8.8
1980 27.6

1981 3.33 60 53.9 5-30 1. 1(5) 36.3 ( 50) 2.32 2,05 30.3

1979 6 .95 55 30.1 0-55 0 . 5( 5) 10. 1(40) 2.28 8.05 32.2
1980 4*39 65 128.7 0-50 2.0 97.9 1.54 1*49 19.9
1980 2 . 1 8 45 68.6 0-5 0.3 48. 8(3. 5) (33 )

55.91973 0.14 50 549.9 5-40 18, 6 (15) 93. 1(35) 0.45 14.78

So u rce s: Ved G an d hi, e d ., S u p p ly -S id e  Tax P o l ic y  (IM P, 1987.
A. B a g ch i, "Tax Reform in  D evelo p ing C o u n t r ie s : Agenda f o r  th e  19 9 0 s ,"  ADB Symposium, 

M a n ila , June 4 -6 , 19 9 1. .



T a b le  3 a .— Changes in  tax  re sp o n siv e n e ss ( T /T * ) ,  tax  ra te s  
^ 2 '  i ' »  mean “ a rg im a l tax  r a t e , e l a s t i c i t y ,  and o th e r in d ic e s

INDEX SIGN

YEAR A 2/A 1 (P) t 2 / t l  T 2/T#2
( 1) (2) (3) (4) (5) (6)

1 1960
2 1961 1 .1 3 5 1.011 1.000 1.0 76
3 1962 1.0 2 3 1.020 1.094 0.883
4 1963 1.0 7 8 1.0 3 8 1.0 5 6 0.782
5 1964 1 .1 8 7 1.0 29 1.0 28 0.893
6 1965 1 .1 9 2 1 .0 4 1 0.937 1 .10 8
7 1966 1 .1 3 0 1.0 34 1.0 9 5 1 .0 18
8 1967 0.849 1 .0 3 1 1.000 0.875
9 1968 1 .1 9 0 1.010 0.969 1 .19 8
10 1969 1.0 2 4 1.0 2 5 0.881 1.0 7 3
11 1970 0 .8 21 1 .0 1 4 1 .0 19 0.657
12 19 71 1.3 4 0 1 .0 1 5 0.990 1.3 8 3
13 1972 1.002 1.010 1.0 4 2 0.756
14 1973 0.779 1 .0 5 1 1.000 0.725
15*1974 1.000
16 1975 0.657 1 .0 1 5 0.862 1 .1 0 5
17 1976 0.969 1.0 8 3 0.979 1.0 7 4
18 1977 1 .1 4 4 1 .0 4 1 0.836 1.021
19 1978 0 .7 15 1.0 2 5 1.0 36 0 . 925
20 1979 0.938 1.0 2 7 1.000 0.877
21 1980 0.759 1.0 5 3 1.0 44 0.706
22 1981 1 .4 8 1 1.0 5 2 0.892 1.846
23 1982 0.880 1 .0 3 1 0.880 0.965
24 1983 0 .8 5 1 1.0 26 1.006 0.895
25 1984 2.088 1.010 1 .0 1 4 1.8 58
26 1985 1.3 2 6 1 .0 4 1 0.892 1 .1 6 5
27 1986 1 .1 4 8 1.0 5 3 0.808 1.2 4 2
28 1987 1.0 0 4 1.088 1.008 1.0 7 5
29 1988 1.0 5 0 1 .1 0 4 1.000 0.941
30 1989 1 .1 0 5 1.000 0.887

t 2 / t l  T2/T8 2 
(7) ( 8 )

e
(9)

b
(1 0 )

t '
(1 1 )

+
+
+

1 ..088 1 . 088 0 . 127
0 ..900 0 . 985 0 . 128
0 ..811 0 .,857 0 .,121
0 ..919 0 . 944 0 ..117
1 ..152 1 ..080 0 .,113
1 ..052 1 . 153 0 . 132
0 ..911 0 . 911 0 .,141
1 ..209 1 ..171 0 .,137
1 ..041 0 ..968 0 .,139
0 ..666 0 ..679 0 . 105
1 ..369 1 ..410 0 .,155
0 ..770 0 ..803 0 .,153
0 ..762 0 ..762 0 .,205

1 .. 121 0 ..967 0 ..112
1 ..078 1 .. 144 0 ..125
1 ..063 3 ..888 0 ..106
0 ,.949 0 ..983 0 ..131
0 ..900 0 ..900 0 ..135
0 .743 0 ..776 0 ..153
0 .893 0 ..797 0 ,.176
0 .878 0 ..876 0 .. 177
0 .918 0 .923 0 ..136
1 .876 1 ..902 0 ..176
1 . 161 1 ..043 0 .. 164
1 .307 1 .057 0 ..167
1 .180 1 . 170 0 ..178
1 .039 1 . 039 0 .. 178
0 .979 0 .979

D e f in it io n s

■̂2> £
P : 
t :
T:

T*: 
e: 
b : 
t  : 

g :

Number o f tax p aye rs in  p e rio d  2 and 1 ,  r e s p e c t iv e ly
P r o g r e s s iv it y  index
ta x  r a t e ,  e f f e c t iv e ,  r e a l  iz e d
Tax revenue
Tax revenue p re d ic te d
B i t i l t - i n  e l a s t ic i t y
Buoyancy e l a s t ic i t y
Average ta x  r a t e  fo r  aggregate taxp aye rs 
Rate o f growth o f nom inal GDP

S ig n s  o f  t 2/ t 1 and T2/ T *2

O pposite
0+
0-
++

17
1
5
3
2

The data f o r  1974 are  not a v a ila b le .

g
(1 2 )

1.0 5 5  
1.069 
1 .1 4 3  
1 .16 8  
1.0 4 7  
1 .1 3 8
1 .1 7 5
1.0 5 5  
1.100 
1.064 
1 .064 
1 . 100 
1 .2 2 3

1.0 6 2
1.0 7 4  
1 . 1 4 1
1.0 7 5  
1 .0 9 1 
1 .1 9 3  
1 .16 9  
1.112 
1 . 1 3 1  
1 .1 8 5  
1 . 1 2 7  
1 . 1 1 4  
1 .1 3 4
1 .1 7 5  
0 .185
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Table 3b.—Changes in T/T*, t » /+»
2 1 » and other indices3

Year
Indices of Signs of e b

1 T/T* ■fc*2/t' T/T*

(1 ) (2 ) (3) (4) (5) (6)

1961 1.000 1.076 0 + 1.088 1.088
62 1 .075 0.900 + — 0.916 0.985
63 1.114 0.741 + - 0.769 0.856
64 1.014 0.905 + — 0.931 0.94 4
65 0.941 1.103 - + 1.106 1.080
66 1.085 1 .027 + + 1.062 1.153
67 1.000 0.875 0 — 0.910 0.910
68 0.967 1 .200 - + 1 . 2 1 1 1.171
69 0.949 0.996 — — 1.020 0.968

1970 1.028 0.651 + — 0.660 0.679
71 0.998 1.518 — + 1.503 1.500
72 1.030 0.764 + - 0.780 0.803
73 1.000 0.725 0 — 0.762 0.762
74
75 O .816 1.167 — + 1.185 0.967
76 0.967 1 .092 - + 1 .18 2 1.144
77 0.811 1.052 — + 1.095 0.888
78 1.015 0.945 + — 0.968 0.983
79 1.000 0.877 0 - 0.900 0.900

1980 1.053 0.710 + — 0.747 0.776
81 0.909 0.833 — — 0.876 0.797
82 0.684 1.240 — + 1.280 0.876
83 1.003 0.900 + - 0.920 0.923
84 0.985 1.910 — + 1.931 1.902
85 0.899 1.155 — + 1.276 1.147
86 0.832 1.207 — + 1.270 1.057
87 1.005 1.079 + + 1.174 1 .18 0
88

1989
1 .©00 
1 *000

0.941
0.887

0
0 -

1.040
0.979

1.040 
0.979

Opposite signs 18
0 — 5
0 + 1
+ + 2
— _ 2
Total 28

aThe tern ^*2/^*1 differs from of Table 3a

by being based on s ^ / s ’i instead of 82/ 3^, where
variable s* denotes the overall weighted mean of the 
statutory rates based on the average tax rates of different 
brackets (s*^) instead of the marginal tax rates (s^). The

average statutory tax rate of bracket i was calculated by 
summing the products of the ranges ( in rupees;

of all lower brackets and the respective marginal tax 
rates (si ) with the tax payable by the median taxpayer 
of bracket i in bracket i. Algebraically,
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Table 3b— Contd. 

i-1
3^ =  (5 : V ^ i - D  + £ % ti )/(Yi-i + 2^ ) ,  i=1 ,2 , . . ., I,

3 1
where Y^ is the upper limit of bracket i.

For the definitions of variables in column 
headings, see the notes to Table 3a.
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Table 4.— Regressions of tax revenue on tax rates and 
other variables, 1960-89

Dep. 
Var.

(1)

Independent Variables

t2/t, 

(2) '

P HMTR Constant 

(3) (4) (5)
R2

(6)

Elasticity of 
T/T* wrt t0/t. 
(7)- 2 1

Based on National MearP of M 0r.0.n-r,ai T .marginal Bracket Rates: Linear

T/T* -1 .18 
(-1.71)

-1 .04 3.262 
(-0.45) (1.29)

0.1111
- 1 .1 8

T/T* •-Q. 895 
t-V.2i)

-0.345 2.188 
(-0.78)*(3.26)

0.1257 -0.895

V Ti
1.388

(1.30)
—1*. 225 0.762 
(-1.92) (0.787)

0.1425 1.388

T/T* -0.747
(-0.99)

-2.91 -0.658 5.294 
(-1.07)(-1.24) (1.77)

0.167 -0.747

Based on National Means of Margimal Bracket Rates: Log-Linear

(R5) T/T* -1.066 -0.7^8 .. 0.02 
(-1.92) (-0.3O (0.23)

0.1342 - 1 .08j
(-0.726 wrt P)

(R6) T/T* 

(R7) T/T*

-0.849 .. -0 .216 -0.067 
(-1.41) (-0.80)(-0.75)

-0.717 -2.6C6 -0.42 -0.033 
(-1.17) (-1.0£)(—1.26)(-0.35)

0.1518

0.1896

-0.862 
(-0.992 wrt 
HMTR) 
-0.728

Log—linear (based on the National Mean of 
Bracket Rates, s^/s*^

Average

(R8) T/T* -0.706 -3.01!? -0.355 -0.02y 
(-1 .50) (-1 .48) (-1.13K-0.34)

" 0.2^9 -0.724

(R9) T/T* -0.934 -1.638 .. 0.02 
(-2.20) (-1.00) (0.21)

0.187 -0.958

(R10) T/T* -0.848 .. -0.075 -0.06 
(-1.80) (-0.29)(-0.76)

0.156 -0.870

Dependent Variable: Mean Effective Tax Rate , t (Linear)

(R11) t 0.022(t» /t» ) + 0.318g -0.23; R^=0. 
(0.38) ^ 1 (3.33) (-1.90)

319 0.022 
(0.289 
wrt g)

aThe numbers in parentheses are t values. Variable 

HMTR was entered in ratios and not in percentages. The 

elasticities of Col. 7 were calculated at the sample mean 

values of the variables concerned. The term wrt stands for 

'•with respect to." Each regression has 27 observations.



Pig 1 .—Causal flow chart of the determinants of tax revenue (T2 2)

Step I: Nonstochastic calculations (made in the indicated columns of Table A1)

Cols. 6*7

Step II: Stochastic estimation

RESP = Tpp/T*pp = f(Tax base/GDP, Work Effort, tax evasion, exemptions sdministrsti'
_ w  + /1 Tm/rm \ theoretical relation
- f(t2/tjp HMTR, P), empirical relation

Note: For variable definitions, see the text.



’ • Data t

Tax
Bracket

(1-1)

or'Preirious Tear, 1971
Taxes 

' Paid
(t4)
(5).

4*(l+g)= 
5/4 4*1.1000

I ( t 7 l,i^  f y72,i^ 
r— (6) (7)

~ +7*g of 
"7*g Lower 

Slab
(-y^2 fig),(y^2^.-i6) 
i (8) ' (9)

7+8+ 9

(y*72,i)
(10)

j
6*10 

^71 , i ^  
^ 2,0 

(11)

Statutory Tax Rate
13/12

(s72/ s 71) i(14)

LI&T. 9.
Tbx

11*14 1972
/ (^72^ 
(*72*3^2^

(15) ( lO

No. of 
Taxpayers

( Aj.)
(3 )-

Taxable 
. Incomes

(y±)
<4)

1971
(s7 l,i^

(12)

1972
(s72,i^

(13)
0-4 4902 90 5 ^.0556 99 -10 10 99 6 0 0 1 6 3
4-5 195104 8583 114 .0133 9441 i -944 10 8507 113 0 0 1 113 101
5-7.5 633206 39595 1161 .0293 43554 ' -4355 944 40143 1176 11. _ ______ 1 1176 1223

■ 7.5-10 312097 27022 1592 .0589j 29724 -2972 4355 31107 1832 11 11 1 ~ 1832 1747
10-12.5 220165 _24589_ 1842 .0749 217048 . -2705 2972 27315--- 2046 19 19 -1 2046 1607

12 .5 -15 134521 18380 1543 .0839; 20218 -2022 2705 20901 1754 19 19 * 1754■ 1801
15-17.5 38144 14246 1371 • 096?' 15671 -1567 2022 16126 1551 25 27 1.08 1675 1362

17.5-20 66639 12470 1422 .1140 13717 -1371 1567 13913 1586 25 . 2 7__ 1.08 1713 1285
20-25 89196 19860 2547 .1282: 21816 “ 2182 1371 21005 2693 33 35 1.061 2857 2215
25-30 43998 11925 2203 .1847) 13118 _-1312 2182 13988 2584 44 46 1.046 2703 2090
3<MQ__ 44576 15295 r .3813 .2532 16825 -1683 -1312. , 16454 4166 55 - 58 1.055 4395 2950
40-50 19290 8562 2730 .3189j 9418 - ^ 942 . -1683- ! 10159 324.Q 66 69 1.046 3389 .2SQ2.
50-60 10641 5803 2105 .3610 6383 942 6607 2430 66 69 1.046 _ .25.42. 1469
60-70 5939 3828 1544 .4033* 4211 _ -421 638 4428 -1786- 77 81 . 1.052 1879 1167
70-100 8340 6878 3135 _  _*4558 7566 -_757 421 7230 3295 81 84.3 1.041 3430. -2214

100- zoo 5316 7105 3955 .5065 7816 _ -  782 737 7791 3946 88 92 1.046 4128 2224
200—300 892 2151 1328 .6174 2365 -9H7 L 762 20^0 94 1.043 2180 790
300--100 327 1123 762 .6785 1235 -  124 237 | 1348 915 94 98 1.043 954 387
400-500 155 686 458 .6676 755 - .  76 ; 124 L 803 536 94 98 1.043 559 227
500 &  ♦ 320 2987 2020 .6763 3286 0 L -  76_ ' . -336?.....1 2273 94 98 1.04^ m i 4575

feta l 18837^6 231187 
—•—i--

35717 .1545^54^06 -25431 j 25441 1 254352 
----------------- :

4001© 41702 31539

P rogress iv ity :

t72/^'71:

C ol. 11/Coll. 6*7 = 40018/39290 = 1.019 

C ol. 15/C ol. 11 = 41702/40018 = 1.042

Responsiveness: C ol. 16/C o l. 15 = 31539/41702 = 0.756

B u ilt - in  e la s t i c i t y :  (C o l. 16/ ( t ^ 2/ t ^ 1 ) ) /C o l s . 6*7 = (31539/1 .042)/39290 = 

'Buoyancy e la s t i c i t y :  (C o l. 16/C o ls .  6*7 = 31539/39290

0.770

0.803
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