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PREFACE
The National Institute of Public Finance and Policy is 

an autonomous non-profit organisation whose primary func
tions are to undertake research, consultancy and training' in 
the field of public economics and related policy.

The present interim report is a part of the study com
missioned by the Government of Andhra Pradesh to enquire 
into some specific aspects of Sales Tax in the State. Tne 
terms of reference are:

1. A rational, realistic method of estimatingthe sales tax potential in the State anafixing the collection targets /'budgetestimates;
2. A method of adjusting the above targets with reference to ups and downs in the State's economy through a set of relevant indicators;
3. Estimating leakage of tax by cross-checking with other socio-economic quantitative indicators;
4. Identifying worthwhile new sources oftaxation;
5. An algorithm for evaluating requests for concession/exemption; and,
6. Minimising adverse impact of a ‘rate war' among neighboring States.
The interim report examines the present methods of 

budgetary forecasting of sales tax revenue and attempts to 
suggest improvements sc that the revenue targets will be 
mere realistically fixed. It also contains a brief overview 
of the budgetary trends in the State and the role and poten
tial of sales tax in Andhra Pradesh.

The Governing Body of the Institute does not take any 
responsibility for the views expressed in the report. That 
responsibility lies with the Director and more particularly 
the authors.

Director
A. BAGCHI
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1 .THE PERSPECTIVE

1. Introduction.

1.1.1 The budgets of both the Centre and the States in
India have in recent years been marked by a growing im
balance between receipts and expenditure on the revenue ac
count. While the Centre's revenue budget has been showing a 
deficit almost from the beginning of the present decade, in 
the States, revenue account deficit has been a relatively 
recent- phenomenon. Budgets of several States no doubt ex
hibited some deficits of varying magnitudes in the early 
seventies. But this phenomenon almost disappeared in the 
latter half of the decade, due largely to the step up in the 
flow of 'federal funds following the Seventh Finance 
Corrmission's recommendations. Yet. since 1984-85. nearly one 
half cf the major States have been unable to meet their cur
rent expenditure out of current revenues (Table 1.1)

;.1.1 If the devolution component of their current
revenues is left out. none cf the States is able to meet, 
their current expenditure out of revenue from their own 
sources (Table 1.2). While this is to be expected in the 
federal set up envisaged in the Indian Constitution with ?. 
clear imbalance in trie distribution of the functions al
lotted td the States and their fiscal powers, the sice of 
the gap between revenue from own sources and revenue expen
diture varies widely from State to State. As Table 1.3 
would show, as of 1985-86, the latest year for which the ac
tual figures of revenue and expenditure are available, own 
source revenue ■ as a proportion of revenue expenditures 
varies from 89 per cent in the case of Haryana to 34 per 
cent in Assam. Andhra Pradesh comes in between with 66 per 
cent. Taking the quinquennial average for 1981-82 to 1985-



86, Andhra Pradesh ranks 9th among the States in terms of 
proportion of revenue expenditure financed out of the 
States' own revenue (Table 1.4), with an average of 66 per 
cent while Haryana comes at the top with over 90 per cent. 
What causes concern is that the proportion of revenue ex
penditure met out of own revenue in Andhra Pradesh has 
declined steadily over the years, from an average of 73 per 
cent- in the first half of the 'Seventies to 71 per cent in 
the second half and 66 per cent in the first five years of 
the current decade. The ranking of Andhra Pradesh among the 
States in this respect has also gone down from 8th to 9th.

1.1.4 The obvious reason underlying the phenomenon of 
growing, deficit on revenue account is the faster growth of 
expenditure than that of revenue. Growth rates of current 
expenditure, total revenue and own revenue observed during 
the period 1971-72 to 1985-86 for the major States sire set. 
out in Table 1.5. It will be seen that Andhra Pradesh re
corded the highest rate of growth of revenue expenditure 
among all the States in the reference period (17.4 per cent ̂ 
while its. combined revenue grew at the rate of 16.4 per cent 
and its own revenue at the rate of a little less than 17 per 
eer:t.

1.1.5 In terms of growth of revenue from own sources 
the State ranks third with a growth rate of about 17 per 
cent. Growth of own tax revenue has been the fastest among 
the States during the period (17.7 per cent), which is 
higher than that of revenue expenditures during the fifteen 
year period ending 1985-86 ( vide last two columns of Table 
1.5). Even so, the gap between own revenue and revenue ex
penditure has widended because of a sharp rise in expend!-



ture during the first half of the present decade (at the 
rate of 20.7 per cent) outpacing revenue growth despite an 
acceleration in the latter as shown in Table 1.6.

1.1.6 Since the additional revenues for financing
government expenditures over and above what could be 
regarded as the national average have to be found from the 
State's own sources, the question naturally arises car: the
growth of revenue expenditure at the rate it. has taker; place 
in the first half of this decade be sustained?

1.1.7 Despite very rapid growth in recent years the 
proportion' of revenue expenditure to SDP is not yet the 
highest in Andhra Pradesh. While the ranking of the State 
has gone up dramatically in the reference period in this 
regard from 10th in the. first half of Seventies tc 5th in 
the first five year of the Eighties ( vide Table 1.7), Andhra 
does not yet head the table in this respect. If. however, 
expenditure keeps growing at. this rate. Andhra Pradesh will 
before long have distinction of having the highest revenue 
expenditure to SDP ratio among the States. In fact, in 
1985-86, this ratio was next only to that of two ether 
States in the country, vie .. Karnataka and Kerala.

1.1.8 Faced with rising expenditure trie State is also 
making valiant efforts to raise revenue. As noted already, 
during the fifteen year period 1971-72 to 1985-86, Andhra 
Pradesh recorded the highest growth in revenue from own 
sources. During 1981-82 to 1985-86 toe, the growth in own 
tax revenue of the State went up to a little over 19 per 
cent which is the highest in the country in recent years. 
Even so, ranked according to the ratio of own revenue to SDP



Andhra Pradesh stands 6th (taking the averages for 1981-82 
to 1985-86) while in terms of own tax revenue to SDP ratio, 
the State ranked 4th ( vide Tables 1.8 and 1.9). What seems 
to have pulled down the growth of aggregate revenue of the 
State from its own sources is the decline in the growth of 
non-tax revenues (other than grants: of the State. In the 
five year period 1981-82 to 19;:—S?. non-tax revenue* growth 
slumped to 12 per cent as comp-ared to a growth of 27 per 
cent in tne hsiix cx the As 3.
proportion of non-tax revenue in the aggregate own source 
revenue of the State has: gone down fro::. 1: ter cent ir. the 
early Seventies tc 'about 24 :-:r.t at present. If t re
state is tc arrest the current, trer.oi . if not reverse it. it 
has eitner to restrain the growth of its current, expenditure

the relative sluggishness ir: the crrwth ci non-tax revenue 
which appears to have dampened the growth of revenue from 
own sources, efforts need tc be directed towards improving 
the vieio of non-tax revenue- sources i-n'y wnich tn*̂ r̂ turr 
or: investnier.tr ir: State enterprises constitutes ~ m?.','r
^  t- Vs C  '■Si’Z. "Tr  C" —  «• - f '.w. _ rj v  *Cz **" ^

 ̂ t •'»>'* rr^'s^  ̂ , c>
‘Z  C v » t . ‘  ̂ c -  ■> T  *■< •* c -  t i  V -• . » » , . ■» > -  » * <• c -  C i * • •“ * £ -  c ;

cv i.-uv tLr>c ‘r-’ i ’T;r j
c th* yi*** *  ̂ •/ v*--»r-  ̂t- c

s ciisc tC' ~j~.~ i'i.nce s t ^ o r ocn-
stitut.es the rrost important tax instr̂ rient at the disposal 
cf the States, the focus of any such inquiry has to oe on 
sales tax.

1.1.9 It is in this bacKgrour.a tnat trie viovemroent oi
Andhra Pradesh corrmissioned the present stud:,' ■ Apart from



the growing gap between own revenue and current, expenditure, 
another disturbing feature of budgetirig in the States is the 
wide variation between budget estimates and trie actuals of 
revenue and expenditure. Variations between budget es
timates and actuals (as percentage of actuals) for total 
revenue expenditure. total revenue and own tax revenue for 
the five years ended 1985-86 for the major States are set. 
out in Tables i.li. and 1.12. The "per cent mean
square' of trie deviations are given in Table 1.13. It will 
be noticed that while the variations between budget es
timates and actuals measured in this way do not seein to be 
very large in trie case of Andhra Pradesh, at least in 
respect of revenue expenditure. in the case of own tax 
revenue trie variation seems to be quite large. This sug
gests that the basis on w'nich trie budget estimates .are made 
needs a fresh look. Such an examination would also heir to 
indicate trie potential for taxation in the State, to what 
extent it has been tapped and what scope is left for further 
taxation. In the absence of a scientific approach to 
budgeting', there is a possibility of excessive taxation 
especially in trie face of mounting pressure for more .arid 
more extenditure and growing revenue gap which car; be unsus
tainable and detrimental to trie. State's econorrp.’ in trre long 
run. A study of t'ne sales tax potential in tne State with a 
methodology for forecasting revenue on scientific lines was 
thus, called for. The initiation of this s t u d y  reflects trie 
State Government's -concern in this regard. Tne terms of 
reference of the study are .as follows:

1. A rational. realistic method of estimating trie 
sales tax potential in the State and fixing trie



collection targets/budget, estimates;

2. A method of adjusting the above targets with
reference to ups and downs in the State's
economy through a set of relevant indicators;

3. Estimating leakage of tax by cross-checking with 
other socio-economic quantitative indicators;

4. Identifying worthwhile new sources of taxation:

5. An algorithm for evaluating requests for 
concession/exemption: and.

6. Minimising adverse impact of a "rate war' among 
neighboring States.

In the first part of this the report we present an 
overview of the role of sales tax in finances of Andhra 
Pradesh and a broad assessment of its potential. We also ex
amine the alternative techniques fcr forecasting available 
and formulate a method which appears to us to be best suited 
for scientific and realistic projections of revenue. Tne 
other issues raised in the terms of reference will be taken 
v.t in the subsequent Part of the retxMt



Table 1.1Current Budget Deficit of Bajor States (Total Sevenne - Kevence Expenditure)(1970-71 to 1985-86) (Rs.Crore)
No. State 1970-71 1971-72 1972-73 1573-74 1974-75 1575-76 1976-77 1977-7
t A.P. -0.43 8.58 4.26 38.97 96.26 147.14 110.86 65.26
t* Ear -5.81 -4.71 -9.15 6.76 48.18 85.54 63.87 64.64w
V Ker -12.98 -7.41 -6.55 -19.65 0.31 -3.45 -3.30 28.15
4 Tae -7 •<w 6.50 21.05 13.67 -8.0J 5.44 0.62 -24.0Tt
V Hah -2 ! 01 -17.65 -58.11 -71.67 56.35 129.57 175.97 163.466 B.P. 24.0S 41.77 48.54 17.45 35.65 118.46 111.83 63.40Ori -4.05 -23.76 -24.65 -37.85 3.86 1.28 17 ► «A • V V *7 n \w  * • V V
K Ase -19.74 -24.76 -9.16 -36.50 13.17 22.64 30.96 19.76I kU i u -IS.75 -35.64 -8.54 -13.25 18.05 56.55 105.77 103.0310 Gai Y 5 3 34.53 .1 Oy -0.25 24.35 72.10 *>7 \ 1 7 « C K« MV . V V11 Bar 5.80 7.84 18.56 25.16 22 32 4i.53 45.52 64.7512 rue. 34.27 15.95 26.58 8.32 00' 7aVV « V 26.14 60.51 63.30

A V 8aj -51.42 .1 fi A7 ,t ;rv>vw -35.61 14.26 47.16 51.25 *y
m V • V vi4 Gtt 71.54 11 ?£ li.bl 5.87 30.64 12.23 141.16 163.41 10i.58i: lies -•38. 8S -15.49 60.67 3.60 -8.35 -16.42 -23.81 1.82

Table i.l iConic, i Current Budget Deficit of Hajor States !Total Bevenue - fietenue Expenditure!(1570-71 to 1S85-8B:
t r s .C rore:

Ik r* . e l i t e ‘  G7 j* -  7 w4 V • v • V 1 5 7 5 - 5 0 1 5 8 0 - 6 1 1 9 6 1 - 8 2 1 9 8 2 - 5 3 1 5 8 3 - 8 4 1 5 8 4 - 5 5 : S 5 5 - 6 i

4 i . r . * * • . « %/ 1 2 1 . 2 5 1 0 3 . 4 1 8 0 . 0 0 1 • KllW ' W - 1 6 5 . 0 4 -  * VirV Ea r 5 1 . 7 0 8 0 . 6 5 5 8 . 5 6 1 6 4 . 2 5 * 4 1 ! 8 5 7 /  Qi - 1 4 3 . 6 2 - 5 4 . 7 4*sV E e r 4 3 . 0 0 C7 - 2 7 . 2 2 5 5 . 5 8 2 6 . 7 6 - 5 H 0 - 1 3 . 6 7 - 7 4 . 1 6
4 ! a c 4 7 . 5 7 5 L  3 0 1 9 ?  7"* 4> • . • * 5 1 . 6 6 1 0 1 . 5 4 * * » * 17 57 1 5 5 . 5 7•>% Hah i r. ; 1 5 5 . 4 1 1 2 1 . 0 2 1 4 7 . 3 7 2 0 5 . 4 0 7 0 . 7 6 - 2 1 2 ! 0 0 - 3 1 6 . 6 5
6 k  ;w • * • ' 1 2 2 1 0 5 1 £7  AOi V • i t * 1 1 7 . 7 5 2 2 5 . 2 6 1 6 7 . 7 7 1 7 6 . 2 c t y * \ 7 0 . 4 2
7 O r i 4 5 . 1 0 i e . 6 5 8 0 .  SI 2 7 . 5 7 . 0 /  QhW . V V 0 . 3 6 -n . i 'i - 6 0 . 0 5
i A s e 3 4 . 1 1 - 4 0 . 7 3 1 6 4 . 7 6 - 3 6 . 7 8 1 0 . 1 5 - 1 3 7 . 2 1 - 1 3 5 . 8 1 - 5 . 5 6y Bi b 1 1 8 . 5 5 2 3 0 . 5 1 5 5 . 5 5 - 7 . 0 2 - 3 7 . 7 0 7 2 . 1 4 1 0 6 . 7 1 2 5 7 . 6 6

10 Gui 7 1 . 0 3 5 2 . 3 0 1 2 1 . 7 3 1 2 0 . 3 1 6 6 . 2 6 1 3 2 . 5 1 6 8 . 2 6 * 6 9 . 8 :
11 B a r 5 3 . 2 1 8 4 . 3 2 * y  07vv • *»*» 5 0 . 5 4 4 4 . 7 6 it, tt, • V . V V %  55 i a i ‘ i 1

12 r u s 9 4 . 4 4 7 7 . 4 9 1 8 . 1 3 6 2 . 6 3 1 0 2 . 4 8 5 5 . 2 7 - 9  ^V • V V 7 . 3 4n Eta i S o .  4 8 1 8 . 0 1 6 5 . 3 2 3 4 . 2 8 5 4 . 5 3 4 4 . 6 5 . - 7 5 . 8 6 - 2 . 1 6
1*4 O t t 1 4 1 . 1 0 2 4 5 . 0 6 1 8 2 . 6 4 3 5 3 . 4 3 1 9 2 . 3 7 - 1 0 5 . 7 5 - 1 4 7 . 3 0 1 7 4 . 6 1
15 i i es 7 8 . 8 9 1 3 . 7 1 2 3 . 5 1 8 7 . 8 1 2 4 2 . 4 4 2 0 6 . 1 7 3 7 1 . 9 4 - 8 2 . 8 5

Rote: Generally the source for ail the tables is the report is 8EI Bulletin Various issues.



Table 1.2Current Budget Deficit of Hajor States ( O n  i e m u e  • i e m u e  Expenditure)(1970-71 to 1985*66) (Rs.Crore
0 . S t a t e 1 9 7 0 - 7 1  1 9 7 1 - 7 2 1 9 7 2 - 7 3 1 9 7 3 - 7 4 1 9 7 4 - 7 5 1 9 7 5 - 7 6 1 9 7 6 - 7 *

f 4 . F . - 9 8 . 7 6  - 1 1 7 . 2 4 - 1 4 1 . 7 3 - 1 1 6 . 1 0 - 8 1 . 7 3 - 7 4 . 3 2 - 1 4 0 . 4 0ru Ea r - 6 5 . 2 5  - 7 9 . 6 6 - 9 5 . 0 6 - 9 1 . 5 7 - 4 0 . 9 6 - 3 6 . 0 5 - 7 0 . 5 394V E e r - 6 7 . 6 5  - 7 2 . 3 5 - 6 6 . 4 3 - 1 0 2 . 3 5 - 1 0 6 . 9 2 - 1 3 2 . 4 7 - 1 3 5 . 1 5
i T a e - 9 0 . 9 - 1 0 2 . 1 3 - 1 0 6 . 3 7 - 1 1 4 . 7 2 - 1 3 2 . 5 6 - 1 4 9 . 3 9 - 1 8 1 . 9 9
5 Bail - i l l .  5 - 1 6 4 . 1 1 - 2 7 4 . 8 0 - 3 1 3 . 3 0 - 1 0 4 . 7 7 - 8 0 . 9 0 - 4 5 . 2 2
6 B . F . . n o  sV V • V - 6 7 . 1 2 - 5 1 . 6 1 - 1 1 6 . 6 : - 9 7 . 0 4 0- . - 6 3 . 3 7
7 O r i - 7 3 . 4 4  - 1 0 5 . 6 7 - 1 1 4  QQi 1 1 iVV - 1 2 6 . 4 : - 1 2 5 . 0 4 - 1 4 5 . 3 63 l i t - 6 4 . 8 6  - 1 0 1 . 6 5 - 7 9 . 7 6 - 1 0 2 . 6 : . a s  7' /VV • • 4* - 9 7 . 2 6 - 9 6 . 5 4
V B i b . t £ « v v • v . 1 7 6  Hi* • V . V * - 1 7 5 . 5 2 - 1 8 5 . 5 5 - 1 6 4 . 6 0 - 1 4 7 . 7 6 - 1 4 1 . 3 7

• * \j" ; - 5 5 . 0 - 3 5 . 4 7 - 5 3 . 9 5 - 1 1 5 . 5 : - 7 4 . 0 9 - 5 6 . 4 2 - 7 3 . 0 6
Ear - 1 6 . 0 . t  i £ *> * 9  12 - 1 0 . 5 > 2 . s  '<a••• v l 6 . 9 6

iC, « *U i .  7 - 2 7 . 3 6 - i l . i l _ u  ^ * - 1 7 , » 4 - 4 3 . 4 6 - 3 6 . 3 3
13 e i j - 1 2 5 . 3 - 1 0 3 . 3 5 . i n  s a - 1 5 5 ! 0 5 - 1 2 9 . 3 5 - 1 1 5 . 2 3 . t ; s  re
14 D u - 1 0 5 . 5 - 2 0 5 . 2 6 - 2 5 4 . 0 3 - 2 5 6 . 2 0 - 3 3 1 . 3 6 .V iZ 't lM  1 v . w - 2 8 0 ! 6 5t •* * V j|ftc - 1 4 7 . 6 - ’ " '3 ’ 5Ml/V • 4 V - 2 0 2 . 9 1 - 1 4 6 . 7 1 - 1 7 2 . 2 8 - 1 9 7 . 1 2 - 2 0 5 . 4 5

T a b l e  i . 2  ( C c a t c .i 
C s r r e u  Bu dg et ,  b e i i c i i  o i  f i a . i or  S t a t e s

I O w e  B e v e s u e  -  E e m u e  t X B e n c i t u r e i  
f 1 9 7 0 - 7 1  t o  1 S S 5 - B 6 i

i r s . C r c r

\ i .  F.
* * • 

*b<}v 42

O-J
t-O 16 v v w - 4 2 0 I T - I I SI W • f  6 7 14 - 0 1 7 7 '

2 n » ■ • 1 *J - * • 7 • ' * i 45 6 2 0 5 - 3 4 0 5 t - £ 2 : 44
F.er - 1 3 2 * • - 1 2 0 H W i* vl- - 1 4 7 - 2 2 5 h i * 2 5 ?

5 :
• p. <V V V *> Ci

4 T a n - 1 6 2 - 2 4 1 41 - 2 3 0 5 ? . 4 * 4  V • V 46 - 3 5 7 02 * *  V  V V  V V 0 4
; H a h - » * S 06 - 3 4 5 4h

ft * 4 64 - 3 9 4 (i - 6 4 5 ? ► - 7 4 1 “ 7
6 i T ;u  . » . - 1 5 0 g f h  ' • 4 ► ► V  S * 2 6 6 54 - 3 7 5 14 - 5 0 6 7 4
7 O r i - 2 0 5 06 54 - 2 7 4 4 : -315 0 0 - 5 4 6 c9 0 2 - 5 4 6 0 4
V ft$5 - 1 4 0 2 7 - 1 5 4 14 56 . i  *« 'i / V b - 2 4 6 91 - 4 ? 4 37 - 5 6 2 64
9 Bifc - 2 6 8 2 : - 3 1 5 32 *> - 6 7 2 53 - 7 8 0 . 0 7 - 7 6 1 5 c - 6 6 4 77

1 0 C-ui - 1 0 6 61 - 1 4 2 7fl‘ V - 1 8 6 6 8 - 1 9 0 . 0 6 - 2 7 4 99 - 2 5 4 C lV  4 - 3 6 5 2 3
11 E a r - 1 7 66 . - 6 7'; • fa - 4 7 5 0 - H RV  V 5  *V V - 2 7 65 . 7 7 33 - 6 3 5 6
i ?, 4 w P u s 5 . 0 6 - 2 6 \*f V b - 1 0 6 * J - 7 2 9 4 - 4 6 . 0 3 - l i s 3 6 - 2 0 9 43
13 R a j - 2 1 6 24 . 0 7 5w  * w

# A
J J - 2 5 6 5 4 - 3 3 4 5 9 W V b v ;v « - 3 6 9 6 4 V V  V h

14 5 t t - 4 9 5 24 - 6 1 7 2 6 - 6 2 7 5 4 - 7 6 9 35 - 1 0 5 5 . 5 6 - 1 3 6 4 31 - 1 7 6 7 6 ;
"’ 5 iies - 4 0 6 79 - 3 7 0 i » V « - 4 4 5 6 6 - 5 5 5 . 5 6 .fit 0 V  * V 3 5 - 8 1 2 5 7 - 1 0 4 0 91



7?je JFtir t̂jec tdve

Table 1.3State’s Ov b Berenue as Per Cent of Bevenue Expenditure ■aiGr States (1970-:! to 1965-66! iper cent)
Ho.State 1970-71 1971-72 1972-73 1973-74 1974-75 1975-76 1976-7
i 4.F. 62.13 59.65 59.62

P-5 ; .70
72.09 61.00 65.26 77.242 Ear 69.30 65.34 74.55 56.76

i!:iS
65.663 Eer 57.36 60.12 56.66 62.14 65.294 Tas 66.54 71.42 74.49C7 77 75.73 74.91 73.22 71.04Kah 74.15 67.96 62.62 66.61 91.20 95.606 B.F. 69.67 69.60 71.77 65.13 7 4 .9' 66.09 63.407 Ori 40.63 40.35 39.54 44.06 45.61 \\ S'.

6 iff 26.47 ll'.ii 37.00 32.52 ci 45.77 4?:?j9 42.00 36.61 46.13 46.36 5 ^ 6 3 62.62 65.6c10 C-c- 71.3? 61.36 67.67 65.66 75.92 64.67 64.721: IS 79.46 79.94 66.23 92.92 93.6291.65 97.17 103.3312 101.50 75.69 60.46 75.32 54.36 66.5013 39.45 4: .50 *, ' * . 4c.ll £7 7; CD.7! 6c. 1514 Stt 67.69 51.99 li'M 55.74 i * G r>v w v w 69.6: 70.2015 iies 49.69 41.65 51.02 61.67 63.76 64.53

Table 1.3 :Ccstd.: state s u b s sevenue as rer Cent :: fevesue Expenditure c: tavir States .i5?e-;l tc 1965-66:
S c . S t a t e 1 9 7 6 - 7 9 1 9 7 5 - 6 0 1 9 6 0 - 6 1 1 9 : : - : : 1 9 5 2 - 5 3 1 9 5 3 - 5 4 1 9 6 4 - 5 5

A . ? . 7 1 . 7 6 6 7 . 7 7 6 9 . 3 2 6 9 . 6 5 7 0 . 9 0 6 2 . 4 3 6 1 . 7 ;
E a r 6 1 . 2 1 7 s .  6c 7 ;  ; ; 5 4 . = 7 7 5 . 6 6 7 5 . 9 5 6 6 . 6 9

' E e r 7 2 . 2 : 7 7  7 ; £ £ ' . 4 1 6 0 . 3 9 7 0 . 5 : 6 0 . 5 6 6 6 . 3 1
4 7 as 7 f  7 ; 7 i : 5 . 6 5 7 2 . 5 4 7 4 . 6 : 6 9 . 6 6 6 6 . 5 1; tiar. 6 6 : 6 ! 6 5 . 9 2 6 ; . 7 ; 5 4 . 2 5 5 4 . 5 c 7 5 . 5 5 6 0 . 6 c
6 B . r . 7 6 . 5 0 7 2 . 5 1 £ 3 . 9 4 7 4 . e e : 1 . 7 £ 6 6 . 7 9 6 4 . 0 :
7 O r : 4 6 . 0 3 3 : . £ 2 < 9 . 2 3 4 5 . 0 : v v * ‘ 4 1 . : 7 3 5 . 6 5
; 4 5 . 4 ; • 7 . 3 6 5 2 . 4 6 3 6 . 5 ; 4 2 : 4 ; 3 1 . 0 4 3 2 . 5 :
9 »< *> * 5 0 . 6 2 5 0 . 7 4 4 0 . 0 6 4 2 . 3 : 4 2 . 5 0 4 6 . 5 3 4 7 . 5 6

i e G ' j ; 6 2 . 3 3 6 0 . : : ‘ 9 . 3 3 c i . 7 : 7 6 . 5 7 5 2 . 1 3 ‘ 7 ' '
; 1 E a r i  • i • 47  2? ; ;  : t  

E

5 5 . 2 7 5 :  .0 , - ; 7 . 5 :

i i ' r13 » a ;
S ' . ' s ivv V*.
5 7 . 1 4 5 s . 00

9 3 . 2 7
6 5 . 1 6 M

14 S t t 5 9 : 4 3 5 7 . 1 2 5 1 . 7 5 5 6 . 5 9 : 7 5 0 . 5> 4 6 . 3 1
15 i i e s 54.93 62.09 60.04 57.61 49:45 53.2: 51.60
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Table 1.5
Growth of Jcevenue and Expenditure in Ma.ior States 

1971-72 to 1985-86 
(annual coipound rates)

(per cent)

lio.
Sevesue
ixresdi-
ture

cant
Tctai
Revenue Sack

Own
ievenue

OWE
Bank Tax 

Revenue
sas

i Acdbra rr 17.45 1 16.37 3 16.95 3 17 71A • . • 4
/ Karnataka 16.03 5 15.72 6 15.67 a 17.24 4
\V Eeraia 15.16 t i * 15.46 11 16.25 6 17.56
4 Tatii had 14.91 14 15.30 12 14.66 14 15.95 1 ;

Kaiarasht •e.02
7 16.07 6 17 M ’l 16.53 7

8 B.F. 16.96 4 16.37 4 15.97 6 16.33 »•w
7 Orissa 14.31 15 15.16 13 14.36 15 16.05 10
0 issae 15.41 S 15.55 10 16.07 7 n  o';* V • ¥ W 14
£ Bihar 15.94 5 16.62 1 15.66 10 r< «A V . V V 15
10 Gsjrat 16.72 4 16.33 j 16.54 4 17 SOi • • V V
t; Earyasa 17.20 r/ 16.61 2 17 IH

A 1 . W V
rb> 17 11 * • • * i 2

a Punjab 15.06 12 14.40 14 15.04 12 u  is
i v  > v v 1 w

nA V iajasthac if O! 10 15.66 Q 16.71 5 16.64 £
14 5.P 16.07 £V 15.90 7 14.67 1 i  A W 16.31 G«
i * ii.E 14.96 1 *i  V 14.13 ! 5 15.10 11 15.06 4 w

li



Grostb of Revenue and Expenditure in A?
(Per cent)

I tee
1971-72 

♦ ** c

i 5?f-76
1976-77 

♦  »

195P-3!
1981-82

to
1985-86

1. Own revenue f> A • rit c 14.13 17.8?
2. Revenue expenditure 13.53 13.S3 20.73
3. Osn tax revenue 26.59 14.42 19.18
4. Own non-tax revenue 13.32 12.15



Table 1.7
Proportion of B e m u e  Expenditure to SDP in Hajor Stat 

(5 Tears Average for 1971-72 to 1985-86)

(Per Cent)
1971-72 1976-77 1981-82

Ho.State to Bank to Bank to Bank
1975-76 1980-81 1985-86

1 Andhra Pradesh 10.74 10 15.52 4 18.94 5
2 Karnataka 13.14 5 15.52 3 20.07 2
3 Kerala 14.2? 3 17.37 2 20.45 14 Taiil Nadu 14.29 2 15.43 6 19.48 3
5 Maharashtra 12.73 7 12.90 9 16.71 9
6 Madhya Pradesh 10.77 9 15.29 7 17.57 7
7 Orissa 14.45 1 18.53 1 19.30* 4o Assat 14.06 4 14.76 8 17.61 6
9 Bihar 10.19 13 11.62 14 16.15 1010 Gujrat 11.06 8 12.22 12 15.39 11

11 Baryaca 10.74 11 12.28 11 15.29 12
12 Punjab 10.10 14 10.78 15 12.64 1513 Rajasthan 12.89 6 15.48 5 16.89 8
14 Otter Pradesh 10.43 12 12.36 10 14.49 13
15 West Eengal 9.63 15 11.94 13 13.97 14
Sote: * the period in this case is 1981-82 to 1984-65.



Table 1.8
Proportion of O n  ietenue to SDP is Hajor States 

(5 Tears Average for 1971-72 to 1985-86
(Per Cent)

1971-72 1976-77 1981-82
Do.State to Bank to Bank to Sank

1975-76 1980-61 1985-86
1 Andhra Pradesh 7.86 9 10.96 7 12.44 62 Karnataka 10.47 2 12.43 I 14.60 15 Kerala 8.61 5 12.18 13.57 44 Taiil Nadu 10.56 1 11.20 tw 13.94 v
5 Kaharashtra •9.52 4 11.26 4 13.36 5
6 Kacsya Pradesh 8.03 8 11.11 6 11.Si 8
7 Orissa 5:97 12 8.66 1! 7.60* * 116 Assae 5.10 14 8.43 12 6.09 15
9 Bihar 5.07 15 5.94 i» 7.54 13

10 Gujrat 8.38 6 10.18 6 11.SI 7
11 5ar?ac3 9.85 3 11.67 * 13.80 3
12 Punjab 8.36 7 6 1 \ V . • V w 10.40 9
15 ttajasthan 7.13 10 9.42 10 10.25 10
14 Otter Pradesh 6.15 il 7.27 13 7.39 14
15 Rest Bengal 5.56 13 7.2! 14 7.54 12

» Sate as is Table 1.7



Table 1.9
Proportion of Own Tax Betenue to SDF in Hajor States 

(5 rears average)
(Per Cent)

1971-72 1976-77 1981-82
So.State to Bank tc Back to Bank

1975-76 1980-81 1985-66
1 Andhra Pradesh 5.65 8 7.85 5 9.47 42 Karnataka 6.39 3 8.37 3 10.56 3
3 Kerala 6.05 6 8.95 i* 10.60
4 Taail Radu 8.07 1 8.60 0to 11.98 15 Haharashtra 6.95 ij 7.33 4 9.36 56 Hadhya Pradesh 4.79 9 6.48 c 7.16 c
7 Orissa 3.20 15 4.60 13 6.5? 108 issai 3.74 14 3.94 15 4.05 159 Bihar 3.82 13 4.35 14 4.53 14

10 Gujrat 6.00 7 7.51 7 9.04 611 Baryana 6.32 4 7.57 6 8.83 7
12 Punjab 6.24 5 7.21 8 8.08 b
13 Bajasthan 4.36 11 5.50 11 6.52 I i14 Otter Pradesh '3.66 12 5.11 12 5.35 1215 Nest Bengal 4.55 10 5.66 10 6.28 12



Table 1.10
Difference betsees Budget Istiiates u d  Actuals of Eerenue Expenditure 

is Per Cent of Actuals of 
(1981-82 to 1985-86)

(Fer Cent)
No. States 1981-82 1982-83 1983-84 1984-85 1985-86

1 Andhra Fr -11.20 2.53 3.10 -10.32 4.76
2 Karnataka -2.69 -4.85 0.43 -7.9? -3.90
3 Kerala -5.72 7.57 -7.67 -10.42 -14.52
4 Taiil lad -16.33 -13.07 -13.45 -11.94 -5.51
5 Habarasht -8.47 -6.03 -10.24 -10.96 -9.51
6 B.P. -4.70 -4.52 0.25 4.89 7.71
T Orissa -4.53 -22.52 -0.32 -6.82 • 5.85
8 Assan -4.12 10.38 -2.77 -9.90 -3.14
S Bihar -16.46 -6.52 8.29 0.95 -10.15

10 Gujrat -6.11 -12.72 -10.13 -8.96 3.79
11 Baryaoa -10.54 -13.31 -7.32 -10.15 -2.98
12 Punjab -14.92 -9.91 -6.8E -9.90 -5.69
13 Bajasthao -15.80 -7.96 .*! “It -2.49 0.17
14 0.? -8.50 -7.93 -9.41 -10.37 -4.91
15 H.B -3.62 • -7.25 -1.33 -6.56 0.2?



Table 1.11
Difference between Budget Estimates and Actuals of 

Total lefenue As Per Cent of Actuals 
(1981-82 to 1985-86)

(Per Cent)
No. States 1981-82 1982-83 1983-84 1984-85 1985-86
1 Andbra rr *10.55 -0.76 9.81 -0.76 2.662 Karnataka -11.03 -2.34 -1.22 -1.87 -0.02?V Kerala .1 I ISi V . * V 3.41 -2.54 -5.46 -15.67
4 Taail Nad -2!.72 -6.47 -9.56 -7.28 -10.23
5 Habarasbt -6.65 -4.1! -6.26 -6.47 -8.55
6 ».?. -5.30 -5.31 -3.03 10.35 8.457 Orissa 3c -17.46 2.05 2.34 13.686 Assac 0.55 0.50 1 QSi ,vu -6.05' -13.67
3 Bibar -E.55 3.7c -2.04 -1.8! -16.96

10 Gujrat -6.30 -4.62 -6.82 -4.96 -2.46
1! Haryana -3.3: i .66 0.51 2.61 -6.15
12 Punjab * 5 £9 -0.61 1.23 5.54 -1.0113 Rajasthan < * »t . i * ■ •* V • V k -13.75 -4.80 -3.66 -5.43
:4 O.F - n . 9 6 -11.27 -3.38 -4.4! -11.54
15 li.B 6.03 1.33 -0.84 -1.94 * f- *-t.a



Table 1.12
Difference between Budget Estimates and Actuals of 

O n  Tax Revenue As Per Cent of Actuals
(1981-82 to 1985-86)

(Per Cent)
Sc. States 1981-82 1982-83 1983-84 1984-85 1985-86

Andhra rr -9.96 -0.76 if .5; 0.96 0.422 Karnataka -16.34 -4.44 4.26 -2.13 -0.36
Eerala -4.77 0.74 -1.80 -6.1) -12.58

4 Taiii Sac -25.34 -3.5c -6.17 -5.54j Kaharasb: -9.15 -2.69 -2.10 -4.62 -10.32►
V B.P. -16.31 -10.:? -:.?4 *2 95 -0.03* Orissa -7.52 7.52 13.90 5.92 4.00
5 Assat 9.04 -6.90 -14.70 -29.36 -36.10c Bihar -10.43 1.73 -0.41 15.8: -7.95

10 Gujrat -11.03 -3.97 • . i  ̂• A V -K PSV vv 0.24
aaryana -6.76 3.7g 10.25 -1.21«A 4> Punjab -12.79 0.96 4.33 5.28 0.1?

i V Pajasthac . n  11 -9.5? -1.61 -2.5s 0.35
14 n p -23.57 -15.07 -5.24 -6.03 -9.91t i S.E 11.70 7.01 1.02 -5.66 -5.69



Table 1.13
Per Cent Bean Square Error Of Budget Estimates 

Berenoe Expenditure, Total Bevenue, 0«n Eerenue and Ovn Tax
(1981-82 to 1985-86}

Bevenue Total Own
Expendi- Bank Bevenue Bank Tax Bank

Sc. States ture Bevenue

1i Andhra Prade 0.5413 5 0.4319 7 0 . 8 8 6 6 11
2 Karnataka 0.2195 1 0.2667 4 0.618s 8
3 Kerala 0.536; 11 1.044c 12 0.4472 4
4 Taail Hadu 1.582? 15 1.5262 15 1.4731 12
5 Maharashtra 0.8512 9 0.430S 6 0.4464 ■ 3
6 B.f. 0.252; \ £.5147 * 0.9043 127 Orissa ■ 1.216? 14 1.0607 13 0.7146 9
§ Assas 0.4804 4 0.455? 8 5.0247 15c Bibar 0.9722 12 0.7658 10 0.6525 10

16 Gujrat 0.7S27 6 0.2765 t
V 0.4706 c

V

ii Haryana 0.S074 ie 6.1174 1A 0.4260 A

12 Punjab 0.9968 A V 0.262: 3 0.4335 r
«>

13 Bajastban 0.6456 A6 1.0105 11 0.5535 7

14 O.P ' 0.7105 7 1.2273 14 1.8897 1415 S.B 0.2216 0.1627 ■>fa 0.5032 6



2. ROLE OF SALES TAX IN ANDHRA PRADESH 
AND POTENTIAL

2.1 Role of Sales Tax in-the State's Finances

2.1.1 In line with the pattern observed in otter States. 
Andhra Pradesh derives the bulk of its revenue from saies 
tax f ST). Currently. ST accounts for about one-third of its 
aggregate revenue arid over 50 per cent of its tax revenue 
from own sources (Table 2.1). The contribution of sales tax 
to its own tax revenue has gone up steadily over the years 
from around 37 per oent in 1970-71 tc 52.9 per cent in 1985- 
66. Trie predominance of ST in trie State's revenue structure 
is also underlined by the fact that State excises which con
stitute the next mcst revenue yielding source, accounts for 
only about 25 per cent cf Its- own tax revenue i Table 2.2).

2.1.2 ST came to acquire its pre-erf;ir:ence through sus
tained growth at a high raxe ever several years. Tne growth 
had accelerated particularly since trie Seventies. During 
the period 1971-72 tc 1965-66. ST revenue had registered an 
annual growth of 20 per oent while in trie preceding 10 years 
trie growth was at a rate ox barely 15 per cent ( Table 2.3:. 
Tne ST growth witnessed in Andhra Pradesh between 1971-72 
and i935-86 was trie highest among the ms.ior States. As 
Tabie 2.4 would show, trie growth in ST revenue in Andhra 
Pradesh as in other States has been faster than that of trie 
SDP, with a buoyancy of more than 1. Can this growth be 
sustained in the future and if so. what should be the



strategy? This essentially is the question posed for inves
tigation in this study.

2.2 The Potential

2.2.1 Even with The fastest, growth in ST over the last 
fifteen years, per capita revenue from 31 as also the ratio 
of 5T to 31)? in Andhra Pradesh is not. the highest, aro'-ng the 
States yet. i vide Tables 2.5 and 2.6:. While the rank of the 
State with, respect, .to ST-Sir ratio has gone up ir. the ter', 
years ended l&r.5-d6. there are at least, five States in the 
country with a higher ratio with Tamil Nadu coming at. the 
top with a ratio of 12.50 per cent as against. 6.&:> per cent 
of Andhra Pradesh t as of 1S55-66 :. Therefore. on the face 
of it. there seenss to be scope for greater exertion on the 
part, of the State to raise more revenue from ST. That And:ti*a 
Pradesh could do better in shifting up the yield of sales 
tax is also underlined by the fact that buoyancy of revenue 
for ST with respect, to SI.'? is not among the highest in the

 ̂  ̂»«v f '•)'*'"r *v; -3 i. ** j *> 1**' ^
2£?Tl—Ti/- t«C' '"WITTDril̂C; V4-̂ v*i?
i Ta’cjte 2.4; ,  However, before drawing such ?. coricl\2;?-i-;.r,.

some more depth, since, as is well know, the level of per 
•capita domestic product, though, important, is not the only 
determinant of tax potential. There are other important 
factors like the structure of the. economy, the level and 
pattern of consumption (and not just of SI)?). degree of in
equality and so on. These roust be take!', into account before 
pronouncing any judgment about the relative tax effort of 
the State or its potential. It is also important, to note

M

3-3.fr. n n  n „ 9 ^ j . ,  
S  7  ^
/VO C\ » i



that the ST revenue in the State has been growing at the 
rate of over 20 percent per annum in last 15 years. Further 
acceleration of the ST revenue growth is thus not going to 
be easy and may have serious repercussion on the industrial 
growth of the State and the consuinpt.ior: level of the people, 
unless the structure of the tax is carefully desieried.

2.3 The Structure of the State's Econ-orey and Trends

2.3.1 Andhra Pradesh i A? . iorra&d in 1957 by the merger 
of Andhra and Teiengana regions, constitutes trie lareest 
among the four southern States and rarĴ s fifth in India both 
ir: terms of ares and population. In terms cf ecor;c::;ie
growth. riowever the State does not rank very high. Per 
capita income of the State is the lowest anwng the Southern 
States arid in this respect, the State rar̂ is ninth arcong the 
fifteen ma.ior States of India i Table 2.7). The relati’. 
position has more or less regained unchanged for the 
two aecades.

j.. «r . j poiiowing :.•» pattejro onservso in tne country ?.s a 
wnoj.e, tl̂e er̂ n'̂ rn̂  f~'f AP is •̂'rimay'i.iv â ro—basec: P.oî ĥ.iv
two . fi fths of tlie SI'? is gesierst&d ;r. the prinwry sector 
comprising agriculture. raining and quarrying. forestry, 
logging, and fishing. Agriculture alone contributes over 
one-third t Table 2.6:. 1>/er the years the importance of the
primary’ sectors in general, and aericulture in particular, 
has been showing a declining ti'end which again is in line 
with the trend in the country. Tne contribution of the 
primary sectors in the Stat* which used to be nearly 60 per



of agriculture itself has declined from around 55 per cent 
in 1970-71 to 37 peer cent in 1985-86. However, it is 
evident that agriculture still continues to be the dominant 
sector in the State's economy. This is a factor which has a 
vital bearing on the sales tax potential of the State.

2.3.2 A notable feature cf the State's econorny has beer:
the significant contribution of the mining and quarrying, 
and forestry sectors in the SDP. In this respect, the State 
ranks higher than many of its neighbours. This should be 
bome in mind' while comparing the sales tax-SDP ratio of AP’ 
with other Stares. since the products of these sectors can
not be taxed beyond a certain limit, under the State's 
General Sales Tax Act. as rrruch of the product is either 
directly transported out cf the State in the form of ccns- 
ingment transfers or it comes under the category of 
'declared goods' and the maximum tax leviable on it is 4 per 
cent only. As much as 90 per cent, cf the income from mining 
in AP comes from coal which comes under the category of 
'declared goods' and therefore cannot be taxed at more than 
4 per cent. This can be one of the factors responsible for 
the relatively low sale? tax revenue-SIP ratio of A?.

2.3.4 The way it. is structured in roost States, sales tax
base originates from the manufacturing and trading sectors. 
In AF. the sice of non-primary sectors has gone up from 
around 43 per cent in 1970-71 to 59 per cent in 1985-86. 
but- the growth is attributable mainly to the increasing con
tribution of the services and construction sectors, which to 
a large extent, is out of the purview of sales taxation. The 
combined share of the manufacturing and trading sectors in



the SDP has not been more than one-fourth. And this share 
also has been declining since 1970-71. In terms of in
dustrialisation, the State ranks only twelfth among the fif
teen major States.

2.4 Index of Tax Effort

2.4.1 The preceding analysis suggests that prims facie. 
the scope for sales taxation in Andhra Pradesh is relatively 
Iimitea. The dominance cf the primary sectors and the 
declining share cf manufacturing and trading -in the State s 
economy. combined with the limitations arisine from the C£T 
Act constrain the State's capacity in raising revenue from 
sales tax. Indeed, it would appear remarkable tn?t the 
State has beer: able to achieve a high growth of ST revenue 
over the last, fifteen years. An econometric exercise 
carried out to examine the tax effort of the State rela
tively to its potential also confirms that, with the index of 
tax effort, at 116. Andhra Pradesh has d me better thar. the 
?.ver?̂ e in the first five vears of tne present decade 1 vizie 

Table 2.9 and Appendix•

2.4.2 Nevertheless, it would not be- ccrre.t tc conclude 
that, the ST potential of the State has been exhauster.. As 
noted earlier, the ratio of ST tc SI’? in the State is still 
not the highest and is way below that of its neighbouring 
State Tamil Nadu. What is more, as a proportion of consumr- 
tion expenditure and expenditure on non-food items, sales 
tax in Andhra Pradesh constitutes about 3.76 per cent and 9 
per cent respectively (as cf 19S3-84. vide Table 2.10). as 
compared with 6.51 per cent and 16.8 per cent in Tamil Made..



4.1 per cent and 10.5 per cent in Karnataka and 5.1 per cent 
and 13 per cent in Kerala. Whether the pattern of produc
tion and consumption in the State offers more scope for 
sales taxation, if so, in which specific sectors or items 
without, causing hardship to the weaker sections and without, 
damaging the growth potential of the State's econcw needs 
further investigation. Whether the yield of ST could be im
proved with the existing structure and with better ad
ministration also needs tc be examined carefully. Tne 
present study seeks to address these questions. In the 
chapter that irrrnediately follows, an attempt, is made to con
struct a model which will help to assess the potential of 
the State's revenue keeping in view the relevant factors and 
thereby tc- make projections or forecasts of revenue in the 
future more realistically than before.



Table 2.1
Sbare of Sales Tax io states own Tax Revenue is 

Fifteen Major states
States 1970-71 1975-76 1980-61 1985-86
1 .Andhra Pradesh 36.67 43.33 48.49 52.90
2 .Karnataka 48.03 49.79 50.00 55.42
3.Kerala 55.04 61.31 60.59 62.75
4 .Taail Saca 54.98 66.20 71.91 64.13
5. Maharashtra 62.61 63.15 66.31 63.30
6.Madhya Pradesh 47.31 50.71 35.72 50.41
7.Orissa 52.72 55.60 58.01 51.89
8.Assat 41.01 45.81 47.87 57.53
9.Bihar 46.75 50.92 70.06 67.43

10.Gujrat 59.05 66.04 66.63 64.25
li.Saryasa 39.67 42.32 45.31 46.71
12.Punjab 43.33 42.3; 44.69 46.73
13'. Rajasthan 46.26 51.66 63.98 no si;V V  . «  V

H . P t t e r  Fradesh 40.73 52.94 54.31 56.86
1 5 .iiest Bengal 52.67 56.63 58.26 56.06

Source: ril Bulletin



Table 2.2
Composition of State's Osc Tax Revenue in Andhra Pradesh

(per cent:

Iteis 1 9 6 1 - 6 2 1 9 6 6 - 6 7 1 9 7 0 - 7 1 1 9 7 5 - 7 6  1 9 8 0 - 8 1 1 9 8 5 - 8

Saies tax « K 1 * 4 0 . 7 0 4 3 .  H  4 * .  45 5 2 . 5 ! :
L.State excise duty 2 0 . 7 3 15.49 2 6 . 0 ? Vt rnS'*uv.tlt. fa V . » W 2 c . 5 '
Stasp 4 registra
tion fees ; . 1 0 5 . 7 7 ' . 3 6 :.l" 6 . 0 : 4 . 5 :

4 . vehicle tax * \ f! * 1 0 . 9 2 » »>M U 0J» '. u*s rassenger gcoc vn - - - ■ -fc Lane revenue 2 4 . 0 c : 4 . 9 9 1 4 . 7 5 | ̂ w i i ► •* 1 . 4 s
7. Electricity duty 0 . 0 9 0 . 0 2 0 . 0 : 0 . 0 2  1 . 0 : 1 . 4 ?5. Intertainient tax ", 3 . 6 3 3 . 3 1 4 . 5 6  4 . 3 2 -u Other taxes 3 . 1 2 i . 1 1 r : 2 0 . ! ? « hr

” f' u *At • 4c ' r>- ” • ti - i. uTable 2 . 1



Table 2.3
Grostb of Sales Tax Revenue in Major States

(Per Cent)

State
1960-61

tc
1985-86

Bank
1960-61 
tc rask 

1870x71
1970-71
tc
1565-66

Bank

I. Asdsra Pradesh 17.63 15.14 : : 20.5? i

2. Karnataka 18.46 A
L. l i . i l  : 16.::

3. Eeraia 16.99 6 1 5  39 ' * 15.47
4. Tasil Nadu 17.30 6 16.35 : 17 _ 7"
5. Kabarashtra 16.66 Ci 1 7 \ i  : H  H 12

6. Badbya rradesh I7 .76 4 20.2? : 17 48
"I. Orissa 15.51 ■ i e

'■ *? '  » f ( 1 1

6 .  Assai ■ 14.6" 13 i 6.4: • 7.2: * 1

9. Bihar * *  R t i  \ :5 4r ? n  v . 10
10. Gujrat 16.36 2 18.4: ‘ "t 7 0 ^ 6
! ! .  aaryasa ■ 14 . 4 i c . 3 r 4
11. Peajab I7 .02 7 : <  ? :  l i 1? .43 <4

12. Bajasthas - 1 * 16.2: :4
13. later Pradesh 16.66 \ *  r, 7 ‘ 16.18 *,

15. iiest Bengal 14.69 11 ■ 13.54 \ *s 0 0  « V • V v 15



Table 2.4
Sales Tax Buoyancy k elasticity for Hajor States*

1961-62 to 1985-86
1961-62 to 1985-86 1961-62 to 1970-71 1971-72 to 1965-86

State . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Buoy. Bask Eiast. Bank Euoy. Back Eiast. Bank Buoy. Bank Eias:. Eank

i.Andhra rradesh 157 3 1.41 S 16: 2 151 r

fa 141 7 1.59 J

2.Earnataka 14 25 13 1.43 8 125 14 i21 10 140 8 1.26 7
3.Eeraia 146 7 1.56 6 i46 5 132 6 152 5 1.31 5
4.Tasii Had’j 146 * 1.56 7 j35 10 126 K i35 0 1.21 c

5 .Maharashtra 1 49 1.64 4 J4: J i36 A
V

* 5" 4 1.3! {

6.Madhya Pradesh 1 1 
*  V 15 -3.26 :5 1 J O 9 02 15 .  \ 

V 32 11
*  V 1.25 8

7.Orissa i 65 r 1.76 154 4 136 4 166 0
L 1.26 6

8.Assai 144 10 1.24 13 i 57 115 13 1
i 17 13 1.21 10

9.Bihar 1 35 * *■ 1.62 V
17
L. 15 1•nU v

o 148 6 1.17 12
10.Gu.ir3t 145 a :.4P 1? 143 7 if 1 fi i h. j32 10 1.10
i!.Baryan3 S6 14 .44 14 1 «,

1 S1 V 89 14 44 14 1.14 14
12.Pun jab 149 6 1.66 3 141 8 144 3 j 68 i* 1.34 3
13.Rajasthan 179 1

A 1.74 r-
b 190 1 160 1 165 3 1.69 i

14.Otter Pradesh 152 4 1.39 11 135 11 132 7 121 ii 1.20 11
15.West Eengai 137 J I 1.31 135 12 120 n I 21 • 1 . 1 6 i  j

» With respect to SI'?.



Tabie 2.5
4P Per capita Sales Tax fievecce as compared tc Other Ma.ior States

State
i V • V "6 j V v

r:s h u Es Hsrr>ls*uL

: Ha:. Hi 34 30:.72
- i - 103 -

< « * S* '4 b

$
. 4 4: 4? li " *! *5

i r p> ̂ 05 1 w 53.74 li
for. 93 64 117.06 7

7 Ter 1;
K <* w 125 c
W :.S. :;; ; 1GJ1 ::* V & ■ -V J
10 Ori. r «

V i j 4 4.ee 14
sjr. i26 7 t <5IVviW f;

« w 4 *44 • 142 vlf 4 163.35
• < n j 7 ■> w- 50 i'.i'

14 Pi;. 6T t ■* 53 3*' 13



Table 2.6
Sales Tax as Per Cent of SDP in Hajor States

(Per Cent)
Me State 1971-72 Rank 1975-76 Rank 1980-81 Bank 1985-86 Rant
i _ Andhra Pradesh 1.81 11 3.34 6 3.92 6 5.97 6
2 . Karnataka 2.69 5 3.81 5 4.44 5 6.81 5
*AV » Eeraia 3.32 3 4.39 3 5.85 2 7.25 2
4. Taiil Hadu 3.6? 5.67 1 7.20 1 12.53 ;
5. Maharashtra 3.96 i 4.82 it 5.39 3 6.34 *

6 . Madhya Pradesh 1.96 10 1 3.27 11 3.65 li
7 Orissa 1,67 14 2.19 14 2 . 66 13 3.43 13
8 . Assat 1.74 13 2 .0 ? 15 1.31 15 2.92 15
9. Bihar 1.79 12 2.34 13 2.97 12 1 9t.V . b v 12

1 0 . Gujrat 3.28 4 i 99 1 . bb 4 5.34 4 6 . 6 6 4
1!. Earyana 2.21 7 3.06 8 3.52 8 4.36 8
1 2 . Punjab 2.46 6 2.82 11 3.51 9 3.83 Q

13. Rajasthan 2.16 6 2.61 12 3.57 1 i 91l.bv

14. Dtter Pradesh 1.59 15 2.97 9 2.51 14 2.95 14
15. Nest Bengal 2 . 12 e 2.90 10 3.37 10 3.75 10



Table 2.7
Per Gapita State Domestic Product in fifteen Hajor States in India.

Average per capita Per capita
States Per capita Back SDP Bank 3DP Bank

SDP1 1970-71 1984-85
! F.s; IPs) (fis)

Andhra Pradesh 2050 9 573 9 1944 9
Karnataka 2100 7 626 7 2020 8
Kerala 2090 c 563 8 2161 6

4. Tasii Sadu 2116 £ 570 If 2041 7
5. Baharasfctra w  ■■ 1V «. i « * 756 4 3159 3► Badhya Pradesh 1 iVt) A • V V 13 4:2 12 • 1652 137. Orissa* ' » *1 \ V fc 14 469 14 1504 14cv . Assat 1 S Ct i« V  * v 11 i * 40" 11 i i i • V V 10
0 Bihar 1416 16 353 it, 

i \ 1354 15
10. Gujrat 2614 4 806 3 2911 4
. 1 ■ Earyasa 3324 t 860 r, 3197 2
* J • Pun:at 40:? i 104: \ 375c *
i . Eajasthac 2015 10 631 6 1783 1!
14. Otter Pradesh 1812 12 476 13 1714 12
1 V' West.Bengal 255? 5 706 5 2431 j

Sets;: 1. Average for the' three years 1983-64. 1984-8: izz 1985-86.
2. I: tie case cf Orissa, the per:oc for the average
per capita State dcsestic product is free 19::-84 tc 1984-85.

Esti«aies of State kites tic Product: 1970-"! :c 1985-66.



Table 2.6
Sectoral coipositics of the State Boiestic Produ:: it 

Andhra Pradesh
• Per Cert':

I tea.' (07;.7C
A V t I 1 V 1980-81 19:5-::

A.Priiary sector 57. It 49.76 45.24 41.1:
1.Agriculture 54.5? 46.5: 42.47 y
2 .Hining, quarrying, 

fishing, forestry, 
logging r r »/ t r ' r> £. t ** »•

• 1 ; V

B.iion-priiary sector 42.64 50.24 54.76 56.6:
3.Hanufacturing e.?« 11.77 11.65 11.41
4.Trade.hotel & 

restaurants n  57* 4 • V • 14.19 16.51 12 75
5.Others including cons

truction and services 22.0? 24.26 26.6r 34.6:
Source: is in Table 2.6



Table 2.9
Indices Shoving the ielative Sales Tax Effort 

of the Hajor States.

State itcex Eart
1 Andhra Pradesh * * v *' 7
2 larnatata 1: j.c ►

3 lerala !2<'‘ £
4 Taail fiadu :2c.:
5 Maharashtra •

A L- v  .  %■ <
6 Hadhjra Pradesh se.f I \
7 Orissa ii r :4
6 Bihar £:.: * \
9 Gujrat !!:.6 *

10 Barrana 13P.2 r

11 T a n  jab 1 4 : . t
1

1 2 Eajastia: (,'■
*  4. . V

U

13 Otter Pradesh 7 5 . 6 1 C 
* «>

14 Nest Bengal 5 4 . : 2 ?

Source: Appendix I.



Table 2.10 
Sales Tax as Proportion of ConsuEction 

Expenditure and Expenditure on lion-Focd 
(197?-7t and I*£3-84>

! 9 " - 7 s I9f - 6 4 * 577 . * 6 1 9 6 3 - 5 4
Hr. State ST it % fcaiiE :T as i y5 1 £T 2£ * r.ani: S! as i San k

C oi' - E x iW VU ■ h tir Ccr -Ex RF C o n - E x
1 And h r a  rrace 3.06 • > M f< K 5.0: t

1 3f ; 57 ‘ 4.0'? 10.66 4 6.46 13
V ier a i a 4.62 * .05 4 12.40 7 w*> 9
4 Tacii liadu 4.50 4 J 12.St r r> \ r-t

V S a h a r a * h t * 1 4.96 r
to .13 10.64 k • C ►

V Sadfcya rrade 2.42 v> . J ' 14 6.45 10 10.46 *
7 1 ' CCS 12 ,ie  ̂J *  ̂« i 13.0: 4
6 Ass a s 1.4: 14 il J * 4.51 3.55 14w 1 1 rj 5 r * *7 y. 'r : .01 i r/r, c;

10 Gu;r=: 5.06 ■4.0: * r *• / V 1;
\ t H a r y a n a 3.0: t rt *r y * * :r
i j fcajastia: '• ub t iV u . 1T 4.66 !« 1 6 . 7 6
13 Ott e r  P r 3 d fie '/S«. . M W .10 .45 1£ 6.4: i ; S . 5t 1L
14 izzi testa! *■ r\ • 1 6 Ci • Ci 10.62 £ V 1 V **

H:ie: Sale: Tax :ir:res cc net include Central Sales Tax.
Source: Sarvetshana. National Saspie Survey. January. 1&56 and April, 1956.



AFPENI-’IX I
A Study of States' Relative Tax Effort in India 

A Covariance Approach using Pooled 1*3 ta].

| r»̂*r*o D3SiC3-l.iv T»W-rv 3T̂T "* ̂
the literature to measure the tax efforts cf states. A 
simple raethod is what is kn?wr; as one representative 
3»\; rr̂T-ĵ ĉi. in simplest vertex ̂",r t.p.? c  ̂ ’̂orr-

ŷ o ra::-income rŝ î  ox* 3 sz b̂.̂  vx̂ ri
ayor̂ pc, T«3X~2.riCQrfrB X*3̂,X/"' \1.' ”b*’*<=‘ S*L2"r-oc' 3 C T ■> v.t̂cjv-
C2Tŵ S TTiw dXXXS2TSnce 3S 3Xi indi ~’riT"  ̂ /~’Z Z-ll** X-ctX f*Xin>~r
of that state. The obvious disadvantages of this
ir̂T-n̂ C 32?̂  1 *'c*T'iv ^  — a v  v*^.* b"* a  S o

raz-her ripidiy linked v. ihe ir;o::'r=- variable ir: the
cô co *Cri3*w ̂ **̂0 ir*'"*'’̂‘!75c* o • oc,r ̂ *• - c- TO
unity, and secondly, income is assured to oe the sole 
determinant, of tax revenue.

The other equally we] 1-kn ?.~r. method is the 
'Regression Approach’ . Essentia.iy ir. this method. 
tax revenues raised by states are assumed tc be a 
function of their income size and other relevant vari
ables, and that there exists a cormcr. tso: function for
all the states. The devi ati on of the actual from the

*T*3X>0C V3l‘s.2?“* ~ 'riL~* 0̂ X̂ Tid̂ *!*̂  * tj'-'c. bv
usir*£T z,m combmec x.3x function is 3̂l7.er. to r*r ?jj ir:-
X̂ 03T»C>>* gfrgyfcxs* ̂ X* T*3X  ̂ 0=,V'T>X'*V,JIX ̂2T

e - 5 . ^  1 **»w tt£, i ̂  » *» rr.% ̂  -’ *-.*•• C"'" Xbl̂" rrm ‘ ^  v-' c-cr —
r̂ tTss-sî r' rD̂x.j*̂'C is. 3S' ĉ' -.̂*vs*

airier ir, rr-mr.r tr-r-ver/j^r . rri'-acny
-fic rt farters . anr c . rando~; iacc-ors . In other
words, tax revenue car; oe expressed as a function cf

plT'O1 ’t c  -** -r»c- _ c. C-RT'ctC-.'t V
factors c-Tx-ld xi-r-d rt'id -Tiwi—d by v?.rî ble5
s jiZ'i. cl** . l̂ v̂ rl r"f ir.d'.vr * ?*i?.iisr* ion. r.vrT'.'T1? of
trade arid so on. effort factors are difficult to 
;dentifv and ovj?ntifv. If a oorribired t.ar fun—tion is

Cor thank.- are duft I'r. M. Oovinda r.ao. whr was the 
insrirsrior. for the developroent sr:d application of the 
R j e t h ^ i d .



fit on a cross-section data using the capacity factors 
only, the residual variation in the tax revenues 
across the states can be. attributed partly to the ef
fort. factors and partly tc the random factors, but it 
is difficult tc seperate and quantify how much varia
tion is due tc differences ir. the effort factors and 
how much due to random factors.

Within the regression approach, one method tc 
achieve this is tc use pooled time-series and cross- 
section observations and estimate a combined tax func
tion in a general 'Fixed Effects' model framework. The 
reasons, leading tc the choice of the fixed effects, 
model are briefly as follows.

Under the assumption that, the parameter vector 
of the tax function varies either across the states 
{or over the time periods or both) a number of 
hypothetical models are suggested in the econometric 
literature. ' Broadly, these models fall into two 
groups: (a) Fixed Effects. Models, and (bl Error Com
ponent Models.

Both the models assume that the variation of the 
parameter vector across the states arises because of 
the basic structural differences among states in 
respect of numerous socioeconomic factors. However, 
the fixed effect models assume that these structural 
differences remain fairly stable over the sa-nple 
period. Similar assumption can also be made for 
variation over time. In contrast, the error component 
models assume that the variation of the parameters, 
either across the states or over the time periods, is 
not stable or 'fixed' but. can be construed as part of 
the stochastic disturbance term. The choice between 
the two types of models, naturally, depends on the in
stitutional realities relevant, to the problem.

For the purpose of the present study, the fixed 
effects type models are chosen for estimating the 
variation in the parameter vector.

The basic tax function considered is: st= f-fsdp 
npsap lor}. where the variables are defined as 
follows:



ST
PER CAPITA Ti/TAL SALES TAX REVENUE

CSDP
PER CAPITA SI>P AT CONSTANT PRICE?

NPSDP
PERCENT OF NON-PRIMARY SDF IN TOTAL

lop;
LORENZ RATIO INDICATING THE INOLfcE DISTRIBUTION

Within the fixed effects mcoei framework itself 
a number of alternative h y p o t h e s e s  can be formed 
depending on varying assumptions regarding the sys
tematic part of trie equation as well as regarding the 
behaviour of the disturbance terrr. For example, in 
this study it is . specified that only the intercept, 
parameter varies across the states but the slope 
parameters may be common. Similarly, the behaviour of 
the disturbance term can be assuraad to conform to OLS 
assumptions, rvr some form of heterosc^asticity can 
also be assumed. To some extent, the choice of the 
specification can be made on the basis of statistical 
tests, of structural change. But the specification 
choice also depends on the purpose of the study.

Also while specifying the tax function, al
lowance should also be made for changes over time in- 
addition to state-wise variation. This is sought, to 
be achieved in two alternative ways - either by in
cluding a time trend variable, or by including year- 
wise oxvrotjy variables. The first method assumes that 
the time variation is uniform whereas the second 
method can take care of uneven variation over tin>r. 
We employ both the alternatives with a view to choose 
on the basis of their relative accuracy of the regres
sion results..

Further, the question whetj>er to use time trend 
variable or time dummy variables also looks irrelevant, 
as their RSS figures are not significantly different, 
from each other, which implies that time variation is 
not. uneven.

The combined tax function is estimated with a 
further linear restriction that the state-wise dunrny 
coefficients add up to unity. This restriction if 
holds true, would not only directly yield the relative 
tax effort- indices, but. also would improve the over



all efficiency cf the regression results. The RLS 
regression results for each tax as well as for the to
tal tax revenue are giver, below. Table 1.1 gives the 
results of the tax function estimated with the time 
trend.

The time 'oerioc covered is 1961-Si: tc I9tr-fc6. 
The regressions are corrected for heteroscedast.icity 
by Weighted Least. Square" {"J.Johnston 1 9 5 4 .  pp.3 t f l  -  
6i. The tax function. t.tra - f {csdp. np.̂ .dr. jor. 
trend, state dummies'' . is estimated with the linear 
restriction that the state-wise dummy coefficients add 
up to unity. The RLS results are as follows:

BEGEESSIOK BESOLTS 0 :  TEE T i l  ErFOET ESOi TI Oi i .

BLS r e s t r i c t i o n :  s t a t e  d u c t y  c c e : i t  a d d  u j  t c  1 .
F ( 1 , 5 1 ) -  3 . 8 S  HIGHIFICAHCE LEVEL . 5 3 5 6 5 9 5 E - 0 1

DEFESDEST VABIABLE :  ST
S i  1 2 : . 9 5 5 E B A s * * 2 - 9 9 *
C C t “ : . 0 0 0 2 S E E • •* V b

D M B I S - M T S O H = 1 . 2 5
C  ( 2 4 1 : 3 4 . 1 7 2 5  : I S i I F I C A S C E . L E V E L : . 0 5

S O . L A B E L C O E F F I C I E N T S T A K I ’. E r F O t T - S T A T I i T I C
n » i m » * » u n  1 1 J m  ■ > X B k l l l l l B l t l I l l i n i u m

t
a C S D P » * 7 ’* * * *, IW . x V l
n ■ P S D ® ' . i i u

r •• * 1 l v > g

4 L O F . 0 2 0 : C ‘ *4 * ^ 0 6 2 0
sV T B E S l ' , 0 " r t I « 1 2 r 5 . S 0 0 2
£ M A E . . 0 : r ‘ 4 . 2 5 4 37 A . P . . 0 : 0 : 4 . 3 ” 4
; G G J . 1 9 w 4 . 0 5 5 :

t f r : »
M  • W tt> V W

w B I B . - _ . 0 : ? ? - 4 . 0 0 3 ;

1 0 V  I - . 1 4 : : . 0 : 5 : - 2 .
1 1

m . . I V : \ . e - 4 4 * « CiV . V V l t
H i . ' i ' * . 0  :: : . " 3 r i

A V ii.B. - . 1 0 ! i , 0 4 0 c
1 4 T J . . 2 5 " ; . 0 5 5 5 r< h « 0  r>
i k O B I . - . 5 3 r ‘ . V : i - ? ; 5 0 2 ?
16 S A B . . 1 : 4 .

t * * — V • V

P B S . .L.'il?
► . »

1 6 G . F . - . 2 r  5 .11:" -* ’ 7c5c,
1 9 n  i jlifiV . . 0 5 : 4 - . 0 : 3 2

The relative tax effort index is computed as
IC'-IXOWS* Ij0"L *t.Tlw T*SLX j ' ^  /*vv~ t'^ t'**i c * V y ^ ,
Ri = exp (Si). Yexp ia':. bexp-. T: where 5; denotes the 
coefficient of the intercept for i’th State, Y, Sbr 
and other capacity factors, and T. the time trend



P.c-J.e os' S3J.es Jjly i " Andm
and

van a Die. uje to tne linear restriction. tne ' 
tion for the average state is hs. = exF vi/r.;. 
Ĉ XT̂  t T ? T'Tl̂ r̂ i.3̂ - ̂ Cl̂ c-.̂r.̂ o of 2. * T>i*i S
r.<2s £T3‘fĉ is ‘̂Xt'rSSE'̂ C 3.3 ‘ Ri 'Tv

C ̂ “ 2. /X"i / * VCi ‘ Zi'*' ~ * *Ci T̂ t̂ y C.T t‘.'*jV‘T î "-1
derived are given in Table 1.13 in the text.

?  PjT3iQ!fri'rS2 
T2 3i '

tax func- 
Yexpia;. 
t3t-e from 
3 . ’ *  ^
^ '*,a c  > c*^  —  V 4  1'^-'



2 .1 Introduction.

**  ̂  ̂ MaKin.̂  3^v imates o f  rev .̂nu  ̂ f~r x-n0 nexx
financial year is one of the Key processes cf budgetary ex
ercise. The ever-grcwing governmental activity and the con- 
ofiiQ̂ovN-r̂  **■> se in the pu îi-̂ * expenditure have mad̂ * ix. irnoera^
r -i yo XX' Vjô»«=* ^H'i'HS as 3.̂ ^ U r 33 pOSSi 0 ’ ̂  f̂'r
smooth imp!eroentation of the expenditure programes. Tne ac
curacy of tax revenue estimates in particular has an impor- 
xan* bearing on thA r̂̂ ir̂ * budlsexarv sxrucxure* as tĥ

rowings crucially depends on tne anticipates tax revenues. 
Further, the direction of future tax policy very much 
•̂̂ ô nd̂ - £)>"* the ext̂ ê t̂  ̂r̂ v̂ n' ic frorn t'̂ *̂ exiŝ n̂*? Xax c ^ — 

Reliable revenue ê xim̂ x̂ es als*** facilixax̂  re-̂-i"'
oice of the expenditure policy options.

3.1.2 Ar'art frorr: influencing the buci=et?.ry structure,
-̂ax revftnuft ŝx*imax.es- also n̂ -'t in fixiyî  ^uide'1 in *̂0 '*s,v* 
cets for tax collectors. without revenue targets, the tax 
collectors, however abie and zealous they may be. may not 
know how much tax oar. be c'llected giver, the existing levels 
■- x tax evasion *or t.v>; x*2-! monencv * as *~hi-uv '~*alls ■ 
Revenue targets give tax cMieoting authorities a sense of 
perspective and direction as to how 
^-ted during th*** v âr ?nd vsK,‘“*"r 
right lines.

m u c r  j*^v£,vv !*■* '-an c^* —

t : : - i r  e ^ r o r t s  a r * 1* r'v‘



SaJe? 7jly Revenue Prc.iBCtdT'ns and
Tai'sr?t *“ia'j?ri or.

3.1.3 Though the importance of revenue estimates has
long beer; recognised, due attention does not seem tc have 
beer: paid sc far. tc make them as realistic as possible.
The mist conrrjon method of budgetary forecasting has beer: to
extrapolate the tax revenues on the basis of its growth cb- 
sfr.’̂c during the previous tew years. At best, the 
pn.iectec estimates are corrected for the assumed change in 
tne inflation rate.

3.:.4 The method currently followed for forecasting
sales tax revenue and fixing of revenue targets in Andhra 
Pradesh t AP*, is also on similar lines. The revenue es
timates are fixed by the State Finance department in con
sultation with the Department of Corxrjercial Taxes. To start 
with, the Conrnercial Taxes Department prepares the initial 
estimates by taking into account the past trends in the 
revenue collections. Based on these initial estimates the 
Finance I apartment determines the final estimates keeping in 
view the budgetary needs, the likely inflation rate and 
ether judgmental factors. The overall target, is then taken 
as the budget estimate for sales tax revenue. Once the over 
al * target is fixed, the Commissioner of Corixiieroial Taxes 

. fixes the collection targets for each Division, and 
the Hvisional heads in turn, fix targets for each Circle 
uod̂ r their jurisdiction. B.it at each stage the targets are 
d-nved mostly on the basis cf the past trends alone.

The method, as noted later in this study, is a 
si~r:e version cf a class of forecasting techniques known as 
tne time series techniques, conjoined with expert judgment.,



j ̂c _7a.v /rr j ci.”5 stnci
J &2~£?4̂ t- -ZvŶ ̂ 1 /*'*r'

anc as sucn. csinnct aito'f̂ th6;r 00 dismissed as unscien̂ i***"'̂  
or wrong. However, the method suffers from at least two 
limitations: First, since judgmental factors play a major
role, the forecasts are subject to the in-built biases 
thereof. Second, the method does not take into account fac
tors relating to tax capacity. Tne judgmental biases courlec
rn t- f. t ji*\cck̂ ô tâ iaoie ^aX^a1 t-V OCT''"' rf* 'r
n > 3 i r i >  t n e  D u d j s T e t » ? " * ~ V  t ^ v ' c . ^ o c i ^ r i y » t z . ~  n  < -< t •’ i o c . I i  r p  o  c;*^>O ' t i r i .

3CC6r*t̂ Ji3X8C wrier:. due to "pressure z.r̂ T finding r^sour^^^ iĉ * 
meeting the growing government expenditure. the targets are 
jct at- i°vDic‘ ac^v^ v^at tn^ past- £>rowtn  ̂ ŵ '̂ Id ŵ iv*—
rant. while on the ether hand, limitations 01 enforcing
agencies tend to depress the estimates below the capacity.

. 1.6 There is a growing feelirig. ir: the State Govern
ment circles that a m:re realistic method of estimating fu
ture revenue figures and fixing the revenue targets is 

H°n~e * r h ^  ^ ■* v e t  t»wc terr-° of reference ^f tne 
present, svulo.y enicin us to suggest "3 rational. realistic 
method cf estimating tne sales tax potential, in the State 
and fixing collection targets/budeet estimates: anc a method 
of adjusting the a'tx've targets with reference to ups and 
downs in the State’s economy throucn a set of relevant in- 
h-i “*.3 t^r ̂

•:. 2 The Present Method of Tax Forecasting - An Analysis.

> .2.1 An examination cf the past trends, in
estimates, and the actual realisations of the
revenue in AP brings cut at least two ma.ior short 
the present, method of tax revenue foreoasting.



\ 2. ? s r o-t y t»ne budget ê *** irr*3.̂  e c n.i'^Ter widely x r
the actuals. This is  evident frorr: tne Table 3.1 as well as 
from tne Onart c . i .  Tne Gixx^r^nc^ v: —*̂ri actual saies t-ax
revenue and its budget estimate varied r^e-tvem hz . -c i  .v.r>i 
cror^ in i c.' ~ ~ ̂  an  ̂ hc‘ /̂}*~  ̂ - » >-r tv,w.  ̂ -̂r -% ^
terrcs- rs-'’ _l ô rar* "*" nFr,c"v ?3 c in c,./~'r'-̂ >  ̂t j • v̂-y*
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during the latter half of seventies and ear-1 y eignties when 
the State's economy was under severe stress due to natural 
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could not incorporate adequately to properly assess tne :m- 
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past, by many studies. For instance, a study of total 
revenues of the Central Government for the period 1949-50 to
1962-63 (Gupta.1967) indicates a consistent under-estimation 
in the sense that, the actual revenue always exceeded the 
budget, estimates. Similar tendency was also observed by 
other studies such as Prerrchand (1983 ) in the context, of 
other countries.

2.2.5 The main source for this tendency appears to lie 
in the organisational, political and other attitudinal fac
tors. "Organisationally. revenues are estimated by agencies 
that, are responsible for revenue collection and thus are 
conservative, partly because of a desire to show better ac
tual performance. Such conservative estimates are also 
preferred by the begetter, as they provide a margin for 
higher actual expenditures. Conservative estimates also en
courage the spending agencies to believe that revenue might 
actually cover expenditure. In some countries revenue es
timation is carried out crudely, without adequate attention 
on the impact of government, expenditure" (Premchand. 1983, 
p. 76).

3.2.6 The experience cf AP in sales tax revenue 
projections would seem to confirm this prognosis. Sales tax 
being the most important source of state tax revenue in AP 
contributing over 55 per cent of the State's own tax 
revenue, such a high degree of inaccuracy and bias, in the 
budget estimates could in fact trigger off long term im
balances in the Government finances. In the words of Prest
. .no government can hope to execute its economic policies 

successfully if its. budgetary forecasting is wildly



inaccurate" (Prest,1962, p.133).

3.2.7 In this context, mention nay be made of a recent
study by Subrahmanyam and Swamy (undated) which reported 
some detailed projections of tax, non-tax revenue and expen
ditures cf the State. Sales tax revenue forecasting was 
also attempted as part, of their study. The revenue projec
tions were derived for the period 1981-82 to 1985-86 based 
on time series data from 1961-62 tc 1980-81. Basically, the 
models employed by them tc obtain alternative forecasts are 
based on two approaches: the compound growth function ap
proach and the determinants approach. Under the latter ap
proach a number of specifications were tested. Without 
going into details it may be noted that their study suffers 
from certain limitations pertaining to the choice and 
specification of the models, as also the interpretation of 
the results3.

The main limitations of the Subrahmanyans & Swamy study
are as follows:
a. In the case of the compound growth itodels. no 

attempt was made to examine the suitability of 
such models for tax revenue forecasting. As is 
well known, the compound growth function is only 
a special case of the class of models known as 
Auto Regressive Moving Average lARMA; or Auto 
regressive Integrated Moving Average (ARIMA) 
models. If the restriction on the growth path 
implied by the OG function do not hold, then one 
should try to identify a less restrictive ARMA 
specification. The suitability of the restric
tions could be determined on the basis of the 
regression diagnostics such as EW statistic, the
0 statistic and the RMSE. apart from the other 
summary statistic. The presence of autocorrela
tion in the GG model might, yield biased



Therefore, in what follows a fresh attempt is made to evolve 
a workable method for forecasting the AP sales tax revenue 
and empirically test its validity.

b. In the determinants models. none of the 
specifications seems to be complete. For ex
ample. despite the time trend variable being 
found significant in the log version of equation
2 (Appendix IA). it was dropped from equation 3, 
for some unknown reason.

c. Specification of the price effect itself is net 
adequate. Equation 3 implies that the relative 
price effect is negligible. Since the relevant 
price deflator for ST is the whole sale price 
index, whose movements do not always coincide 
with that of SDF deflator, the determinants 
model should, ideally, also contain a variable 
representing the relative price movements. In 
the absence of such a variable, the specifica
tion cannot be regarded as. complete.

d. It was. observed by the authors that over 50 per
cent of the sales tax revenue come from about 35 
connodities produced in the agricultural and the 
non-agricultural sectors. thereby indicating 
that the ideal proxy variable for tax base would 
be SDP excluding the services component. 
However. equations 4, 5, and 6 have ncn-
agriculturc-.i SI*? as the proxy base.

e. Excise revenue is used as the 'leading 
indicator' for the sales tax -determination in 
the equations 7 and 5. However, these equations 
cannot be used for forecasting for the simple 
reason that unlike ir: the case cf the macro 
variables such as SDP and price, excise revenue 
forecasting itself is a complicated exercise 
which probably depends upon the movements of SDP 
and other macro economic variables.



3.3 A Proposed Method for Forecasting 
AP Sales Tax Revenue

3.3.1 Several techniques are available for forecasting 
and the choice among them depends on the nature of the vari- 
abie under study. Before we select a suitable combination, 
it is useful to take a look at the relevant techniques.

3.3.2 The available forecasting techniques can be 
grouped under four categories depending upon their basic ap
proach. They are: A. Judgmental approach. B. Time series 
approach. C. Econometric approach, and D. Combination ap
proach. Judgmental techniques rely mostly on expert .judg
ments regarding the future movements of the variable. This 
ncn-quantitatve approach can be biased unless the expert, 
opinions are based on long experience and informed .judgment.. 
The other techniques attempt forecasting in a more objective 
way. However, some judgmental element is also needed to im
prove the forecasts made through other techniques.

3.3.3 Both time series approach as well as econometric
techniques attempt to forecast a variable on the basis cf 
its past movements. Tne time series approach views the be- 
hsvicur v&zei.3*C‘2.tii ss fcv j ol ̂
whose individual effects are too small tc perceive and quan
tify. but the combined effect results in a systematic trend 
in the movements through time. aJbeiz. disturbed in the short, 
run by random factors. Hence, the time series methods at
tempt tc first seperate the systematic and random components 
from the past movements of the variable, identify the sys
tematic pattern in terms, of a univariate function, and based 
on the univariate function, the future values of the vari



able are forecast.

A. Time Series Models

3.3.4 The corrmoniy used tiros series models are: a. The 
Compound Growth (CG) model, b. The E>:poner:tial Smoothing 
(E£) model, and c. The Auto Regressive Integrated Moving 
Average (ARIMA) model. Of these the CG is the most commonly 
used model for forecasting economic variables as they appear 
to grow more or less in proportion to their base values. 
The ES models are used for business forecasts such as sales 
forecasting. These models express the current values of 
the variable under study as a weighted sum of the past 
values. The conventional moving average model, the adaptive 
expectations model, the Holt-Winters type of seasonal ad
justment models are some of the consrc>nly used ES models.

3.3.5 The ARIMA models, also known as the Box-Jenkins 
('BJ'i models refer to a wide range of models that seerr; to 
represent the real world time series variables closely. The 
OG and ES models are special cases of the ARIMA models. 
Basically. ARIMA models view the systematic movements of a 
variable as a result of three types of transformations of a 
p.:re random variable or 'white noise* . The first transfor
mation is known as the Auto Regressive (AP‘: process where 
the current value of the variable is taken to be finite 
weighted sum of its past values. The second is termed as 
the Moving Average iMA) process where the current value of 
the residual is viewed as or worked as weighted sum of the 
past residuals. The third process is known as the 
'Integration' process wherein a 'stationary' or 'non-



drifting' series is transformed into a non-stationary 
series. The ARIMA process is a combination of the Af< 
process, MA process, and the integration process through 
which a 'white noise' series are treated as an input to be 
transformed into a time series.

B. Econometric Approach

3.3.6 Contrasting with the tirre series approach. the
econometric approach views the movements of a variable as 
caused by a few exogenous factors. in accordance with a 
definite causation process. This approach translates theory 
or a hypothesis regarding a causal relationship into an al
gebraic equation or system cf equations, whose parameters 
are estimated by econometric methods. Impending upon the 
assumed causal relation, the econometric models are usually 
chosen as either single equation models or interdependent 
system models. Tne interdependence .models need large data 
base, utmost care in specification, and elaborate estimation 
procedures. However, the forecasts obtained from these
models are found to be very sensitive to any errors therein. 
Often the forecast accuracy of the muiti-equation models is 
found to be nc petter than that ci other types cf rrK>deis.

3.2.7 Tne most commonly employed single equation
models for tax revenue forecasting are the tax-income 
response models, namely, the buoyancy and elasticity models. 
However, the basic purpose underlying these two income 
response models is more judgmental than to provide a causal 
relation. Therefore, the policy simulation with them is



also limited. A more useful approach is the determinants 
approach where the movements, of the tax revenue is sought to 
tie explained by a set. of relevant determining factors such 
as the tax base, tax rate, price factors and sc on.

3.2.6 Finally, the "Combination' approach seeks to
comb1' +irfie series and econometric aTrroaches
types of combination methods are in vogue. One method is to 
combine the forecasts, obtained by selected time series 
methods or econometric methods as a weighted average. The 
other is the 'Transfer Function' (TF; approach. A TF
d̂ .scribes civrisimic (or cisiHved. ■ response ol *tj*ie cisosnceriT-
variable to changes in an independent variable. A special 
case of TF which can be suitable for the present purpose is 
the "Adaptive Expectations' model. Thus the transfer func
tion approach combines the econometric models with time 
series r̂ô ŝŝ s

C. Choice of Forecast Models.

3.3.9 A possible set cf criteria for evolving reliable
forecast models for AP sales tax revenue can be drawn up on 
the basis of trie main requirements spelt out in the terms of 
reference of the study. According to the terms cf 
reference, the model, firstly, should enable the Government 
to obtain 'realistic' forecasts. Secondly, the forecasting 
model should enable them to adjust the forecasts with 
reference to ups and downs in the State's econorny. Thirdly, 
the terms of reference also imply that the model should 
facilitate policy simulation sc that the effects of any con
templated changes in the tax rate structure will be known in



advance, as also the effects of likely inflation rate. 
Finally, though not mentioned specially in the terms of 
reference it. should be added that, the mcdel should be simple 
and should take into account the limitations of the avail
able statistical information base in the. State.

3.3.10 Keeping these criteria in view, four alternative
rrodels were selected from arrong the forecasting techniques 
reviewed above. These are: 1. The Compound Growth model, 2. 
The ARIMA model. 3. The Determinants model, and 4. The
Transfer Function ana the Adaptive Expectations model. The 
first two come under the category of ‘tiros series' models, 
the third belong to the 'multivariate' models, while the
remaining are 'combination' nxxieis.

3.3.11 The twc time series models have been selected
with a view to achieving as, much accuracy as possible
without requiring a large data base. The time series
forecasts can also be used as yardsticks for the more 
elaborate models. Though the time series approach suffers 
from a serious deficiency, namely, that their use for policy 
analysis is limited, the limitation can be overcome to some 
extent through indirect methods. For example. the factors 
often required tc- be taKer: into account in operating a tax 
revenue forecasting model changes in the tax rate structure 
and changes in the inflation rate. A possible way cf han
dling this could be tc first purge the revenue series of
the two effects and apply the time-series methods. For ex
ample. the tax rate change effect, car; be removed by the
'Proportional Adjustment' i'FAi method4. Similarly, the

4. The assumption underlying the use of the PA method is



price change effect can be removed by deflating the revenue 
series by a suitable price index. The two selected time 
series methods car; be then applied to the revenue series 
thus "cleaned" of the inflation effect, and the tax rate 
change effect. The forecast values of the tax revenue car; 
be adjusted later for any expected changes in the price 
level as well as for any contemplated changes in the tax 
rate structure.

3.3.12 In all, four variants of the sales tax revenue 
series are used in this study; (i) actual series without any 
adjustments- (ST),. iii> actual series adjusted for price 
changes only :STR), !iii; series adjusted by FA method but 
net adjusted for price changes (AST), and (iv; cleaned 
series of sales tax revenue so obtained by adjusting the 
actual series for tax rate structure effects by the PA 
method also deflated for price change effect (ASTP >. Trie 

forecasts obtained by the four variants can be cross-checked 
against, one another.

i. The Compound Growth Model.

3.3.13 The CG model is, by far. the roost conmonly used 
model for forecasting economic series. Let the variable ur.-

that the effect of the tax discretionary changes is 
proportional tc the total tax revenue. The adjustment 
mechanism is as follows: Let STt be the tax revenue in 
tth year and L't be the. additional revenue attributable 
to the tax rate changes introduced in that. year. As
suming that the effect has continued in the future 
years and is proportional to the total sales tax 
revenue, the 'cleaned' series can be derived as AST: 
where ASTt= [STt- Dt 1.ASTt-1/STt -1 .



der study be xt which is assumed "tc- grow over time at an an
nual compound rate r, from a base A. The 03 function is of 
the form

xt= A.(1+r) t .exp(ut; (1)

2.5.14 Essentially the CG model can be regarded as a special 
case of APIMA models. For. the equation can be rewritten as 
il-L)nt= k + (l-L)ut, where st=log xt. k=log(l+r), L is the 
lag operator, and ut. the stochastic term. Thus the CG 
function can be regarded as either ARIMA(0,1,1) in log x 
with the ■ restriction that the MA polynomial parameter is 
unity, or as ARIMA( 1.0,1) in log x with the restriction that 
the parameters of both the AF, and MA polynomials are units s.

3.3.14 Pending the test, tc determine whether the ARIMA 
model That fits, the sales tax revenue needs such restric
tions. the GG function is estimated by 0L5 in its semi-log 
form, log xt= a b.t + ut, where a=Iog A, and b=log( 1+r . 
The function is fitted for the four alternative series 
described above.

ii. The ARIMA Model.

3.3.15 The general form of the ARIMA models is as fol
lows .

5. The explanation is as follows: The OG function deter
mines xt is xt= A. (l+r)1 .exptu1). A similar expres
sion can be obtained for xt-i. The ratio xt/xt-i= 
H+r) .exp(ut-ut-i when expressed in log terms, can be. 
written as an ARIMA (0.1.1) or ARIMA (1,0,1').



a(L)r . (l-D^zt- k + bfDq.ut (2),

where z=x or z-log x depending upon whether the model is 
linear or multiplicative. a(L) and b(L) are polynomials in 
the lag operator of degrees p and q respectively. d is the 
degree of 'differencing' needed to make z 'stationary', k is 
a constant cr a 'level' parameter arid u, the stochastic

3.3.16 Prior tc estimation, the model needs tc be iden
tified in terms of v , d, and q. Tc some extent, the auto
correlation and the partial correlation functions car: help 
in identifying the degrees cf the AP and MA polynomials, 
but by and large, these are determined on the basis of trial 
and error. and also judgments.

iii. The Determinants Model.

3.3.17 Intuitively, a sales tax revenue determinants 
function can be derived using the identity that total tax 
revenue is nothing but the product of the sales tax base and 
the average tax rate.. Since it is difficult tc obtain ac-

laws a proxy base variable has to-, be. used. The proxy base 
variable in the. case of sales tax could be SDP or a relevant 
component, there-cf such as consumption expenditure.

3.3.16 Further, the proxy base can be split into real
base and the price components in order to evaluate the in
flation effect on the revenue yield. The use of proxy deter-
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ticular specification 01 trie tax revenue determinants func
tion allows to Keperat* the effects of cnanees ir: the real 
income, -arid inflation. Also. the inflai.ion effect is spl2n 
into two components. It. is well knew: that the nominal 
sales tax revenue is not only affected by trie general infla
tion in the state income but also by the relative change ir; 
tne wnriie<5*'i«* pr"' r̂~ Tr;& c \ *\”w- " s-*-av 1 v
imiati'̂ r; effect is s'û r;'1 t r -1 ^ v < - v» .,,-.'1

ins the two price variables in trie tax function, or tc use 
tne dei la tea revenue ser ies as tĥ * den>er;denT. var-’ ab" ̂  ^
pi see of actual revenue series in order tc.' correct the 
forecasts later for trie assumed inflation rate.

3.3.19 Tne determinants faction should ideally also 
inciude a suitable proxy representing the changes ir; the tax 
rate struot.ire. as tax revenue is affected bv suc'r’ ,-'*riari£ri*c’- 
However, trie difficulties of finding such a uroxv are well 
known. Studies in the past which followed trie determinants 
approach. have taker; recourse tc: three rriair; alternatives - 
In trie first alternative. cisx'vy variable.1 are erriployed to 
mark the years in which the tax rat* structure has undergone 
a substantial change: In trie second .alternative, the curruls- 
tive wT̂ f̂ ct ox sooh c i scroti on ̂ V"<T ensn̂ *̂?*' is* viewer* s.5- 
£.i7f*i to th.~-t '-'“I. tierin' * ”'|tei~'-z- cĥ n̂ e in tĥ  "orodivoti"T'
xim/*‘*'rion "* "* ■ %**̂j ^ vi£rj.v ** - r T v s ^ r j / - ]  v&ri **r -"
is erapj oyed to capture the effect.. A more co:mon method has 
beer; to first adjust the revenue series by the ?A method for 
t̂kvo ^xxeot ox t d.~* c*.-.vŝ-» ̂ g-wc- then o&e the 30 ~
jviST-ed series as the dependent variable in trie determinants 
•̂oû ti ô - *v# **■•'■«*» r i y * c » c - £ i V i T  * v?̂ h-̂ ve te.ct-eo tri*~
t'nree methods bv fittine tr;ree v.ariar;ts of the determinants



equation. In the present study, we have tested all the
three methods by fitting three, variants of the determinants
equation. Ir: the first variant intercept dunrny variables
are employed to mark the major discretionary changes in the 
tax rate structure that have occurred in the past. In the 
second variant, the dummy variables are replaced by a time 
trend variable tc capture the effect of tax structure 
changes. In the tnird variant, the adjusted nominal tax

' j * c r o j p i o c -  © n p ' ’ C * V 0 G  - R - °  t h ©  C ^ P ^ n d ^ ^ T  V  *"* i .  ^  r ' 1 o  '  '

this had led to a number of variants of the determinants
model whose basic form is as follows:

log x = ae a:.log y? + a2 leg py + as logipw/py) * 34.t

(3;

y c cî nct̂ s th© proxy 'dss©. nRjfosiy SDP in -̂ Tic,r*?uriT 
prices, pv ĉ n̂ 'TAS "the SL'P ĉ fisTor. C0no*Dss xh©
wholesale price index and t denotes the time trend. Tne 
determinants faction allows the policy simulation in a more 
convenient way.

3.3.19 The time series models assume that the current
value of the revenue solely depends on its past values, 
while the determinants models assume that the current 
revenue is determined by the current values of the the 
determining factors. The -Combination approach seeks, to com
bine the time series methods with the determinants models



and thereby evolve a forecast model with the accuracy of 
time series models while facilitating policy simulation. 
Thus. basically a combination model resembles a determinants 
model which also incorporates the lagged effects of the 
determining factors.

3.2.20 In the present context. the need for takinc ac
count. cf the lagged effects and also using the combination 
models arises from the following considerations. unlike an 
excise lew. sales tax is collected at a point of time sub
sequent to the time cf production cf a conrnodity. and there 
is usually a gap between the time cf production and tiros of 
sale. If the SDP figures are derived on production basis 
and sales tax revenue is collected at the time of marketing, 
the tax base at a given time point need not. correspond tc 
the SDP level at the same pcmt of tire. Further, the lag 
increases as the point of sales tax lev\’ is shifted towards 
the last sale point. In other words, parts, of the current 
year's tax base belong to the income level cf the past 
years.

3.2.21 A simple reason or for incorporating the lagged 
effect, is the lags in the assessments. The sales tax 
revenue collected in a year need not correspond to tn? tax 
base cf that year and it is mere likely. that current 
revenue corresponds to the base cf the past few years as a 
result cf the assessment delays.

2.2.22 This type cf dynamic behaviour of the sales tax
revenue in relation to SIP is sought to be. captured cy two 
alternative models: A. Transfer function models and P. Adap-
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x denotes tne inaepencsent van a rue ano v tne deter
minant. The transfer function allows for both AP and MA 
lags .and.' in addition. allows for incorporating the lagged
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b.The Adaptive Expectations Models.

3.3.26 Alternatively, the lagged adjustment behaviour 
of the sales tax revenue can be viewed as a special case of 
the transfer functions, namely, the 'Adaptive Expectations 
Model' (AE). where the tax base (and therefore. the tax 
revenue! of the current year is assumed to arise from a 
hypothetical income level. which is derived as a weighted 
moving average of the current and past actual SDP. levels. 
An appropriate and widely used weight scheme for this pur
pose could be the Koyck scheme where the weights decline 
geometrically as the lag increases. A concise repre
sentation of the revenue growth path can be put down follow
ing Neriove, as.

xt= a + byt+ ut
yt- yt-i= d + (1-c) (yt-yt-i:

which reduces to a determinant function with a lagged depen
dent. variable as follows:

X'.~ d * bil-c)yt+ cxt-i-*- ut-cut-i (51.

where x is logarithm of the sales tax revenue, y is 
logarithm of the SDP and u is the error term. The parameter 
c is called the 'dynamic ad.iustroent lag and indicates 
roughly the proportion of the tax revenue raised out of the 
current year's SDP.



3.4 Empirical Analysis.

3.4.1 The different, models selected for our purpose.--,
can be regarded as the best representatives of the four 
broad approaches adopted for forecasting economic entities. 
The empirical analysis is aimed at testing' their validity in 
general and selecting a workable model from among them for 
sales tax revenue fcrec.ast.ine ir. parti™a; ar.

3.4.2 The time, period used for testing the models is
the the span of 25 years from 1961-62 tc 1966-67. The 
forecast period considered is from 1967-86 tc 1990-91.

3.4.3 The basic series used for the study are the to
tal sales tax revenue (ST) obtained from the annual budget 
documents of the state. The other three variants are 
derived from the ST series, the additional revenue mobilisa
tion (ARM) series pertaining tc ST. and the whole sale price 
indices. The adjusted ST (AST; series are derived from the 
ST series using the PA method with 1986-S7 as the base year. 
Both the ST and AST series are converted into real terms by 
deflating with the whole sale price indices (1966-67=100j tc- 
derive ST real (STR) series and AST real fASTRt series. The 
series AST 'and ASTH thus are supposed to indicate the 
hypothetical sales tax revenue that would have been obtained 
if the tax rate-structure in the past had been the same as 
that of the year 1986-87. The trends in thesfe series are 
indicative of the effect of the discretionary changes in the 
tax structure and that cf the price rise on the sales tax 
revenue. The four alternative series are shown in Table
3.3. and are plotted in Chart 3.3.



3.4.4 Column 1 of Table 3.3 shows the trends in the
actual sales tax revenue while the others depict the trends 
under three hypothetical situations explained above. For 
example, column 2 shows what would have been the saies tax 
yield in the past, had the price level been the same as in 
1986-87. Similarly, column 3 shows what would have been the 
revenue, had the tax rate str.irtJ.ire in the past, been that, of
1986-87. Finally, the last column shows the likely yield
under the hypothetical situation where the price and the tax 
rate structure in the past stood at the 1986-87 level. 
Needless to stress that simulated forecasting for expected
changes in price and tax structure is simpler with these
hypothetical series.

A. Testing of the Time Series Methods.

(i) The CG Model.

3.4.5 The regression results of the OG model for the 
four variants of the sales tax revenue as well as the 
statistics indicating their respective forecastabi1ity are 
given in Table 3.4. As ir. the case of many economic time 
series variables, the 03 function fits to the four variants 
of the sales tax revenue well. as indicated by their respec
tive R2 and SEE values. However, the DW statistics indicate 
positive auto correlation among the regression residuals ex
cept in the case of the STR equation for which the DW just, 
managed to be in the inconclusive range. The auto correla
tion in this case, could as well be due tc mis-specification 
of the form of the equation either in terms of the ex-



planatory variables included or in terms of lags. This is
indicative of the fact that «̂srhaps, a more general
specification would have yielded better fit and forecas-
tabiiity.

3.4.6 Among the four variants cf the model. the equa-
f  tt^ci th— two unaci iusteci seri — s , ST anci STR ar^

relatively better than the other two adjusted series, AST 
and ASTR, both in terms of regression accuracy as. well as 
forecastabiiity. This raises doubts regarding: the overall 
reliability of the-PA method for removing the effect cf 
discretionary changes in the tax rate structure.

t ii) Trie APIMA Model.

3 /. 7 ujz ^tateo a'cove, tĥ * A&IMA nyxieis- are f it te d  t —
only the logarithms o f the four Tax revenue variants. I l f -  
ferent lag structures are experimented with. Basically, the 
ici^*nti f  ̂cati^n o f t^A ia£ structure is  donA n̂ aooorc.an̂ *̂ * 
with their respective auto and partial correlation func
tions. However, in addition, some more specifications are 
also tried in order to improve the fit and forecastabiiity.

3.4.s In general, even with first degree differencing,
the correlation functions in ail the four cases damped out 
quickly, thus indicating that the series do not need any 
differencing' when considered in logarithmic terms. Tne 
fitted regression results also support this. Tine correla
tion functions indicate that at least three AP lags and one 
MA lag are needed tc describe, the growth path of the vari



able under study. However, the model has yielded better 
results with .iust two AR lags and one MA lag. The regres
sion results of selected ARIMA models for the four variants 
are given in Table 3.5.

3.4.9 Looking at the Table 3.5, one notices firstly,
that the ARIMA models describe the movements in the sales 
tax revenue better than the 03 rooaels. thereby indicating 
that, the somewhat restricted growth pattern implied by the 
latter is not valid in trie present context. Tne CG model 
assumes that the growth is uniform throughout the period un
der study'which the ARIMA functions prove to be not true. 
Secondly, the ARIMA models fitted to the unadjusted revenue 
series have yielded better results than when fitted tc the 
cleaned' series. Though the explanatory power of the lat
ter equations turned out to be better than the former in 
terms of R2 and SEE. the estimated coefficients are greater 
than unity which violates the staticnarity condition cf the 
ARIMA function®. This could be an indication that the adop
tion of the PA method for cleaning the revenue series may be 
creating certain jumps in the growth path instead of remov
ing those caused by the discretionary changes. Further, the 
regression fits are better with the series in current prices 
t^nari i n  c o n s ta n t ,  p r i o n s  • v n i c n  c o lu .g  a i.sc ' D6* an i n d i c a t i o n  

of an erroneous adjustment, for the price changes. In other 
words, the price elasticity in this case many not. be unity 
and therefore the simple division by the price index is net. 
a correct- procedure to convert the series into real terms.

For a detailed and more vigorous discussion see Box 
and Jenkins ',1976') arid Granger and Newbcld '.1977 '!.



3.4.10 Apart, from these general observations. the
ARIMA models fitted to the unadjusted variant of the sales 
tax revenue series, particularly the ARIMA (2 0 0) , and 
ARIMA (2 0 1) holds much promise for our forecasting exer
cise.

(iii'i The Determinants. Model.

3.4.11 Among the different variants of the determinants 
model estimated with the four alternative dependent vari
ables, the equations with the unadjusted sales tax revenue 
yielded better fit compared to the other variants as in the 
case of the univariate models (Table 3.6). The income and 
the two price variables have turned out to be highly sig
nificant in these equations. However, attempts at. separat
ing out the effects, cf discretionary changes have not 
succeeded. The time trend variable which is supposed to 
capture the discretionary effects is not significant. Nor 
did the intercept durrmy variables representing the eight 
major changes in the tax rate structure turn out to be of 
importance. These results indicate that either the changes 
in the tax rate structure have not been properly captured 
with the proxies, or the latter have not been able to in
duce any discernible shift?, in the revenue function. This 
inference is further supported by the two equations in which 
the 'cleaned' revenue series are employed as the dependent 
variables. The explanatory power of the two equations is 
the least among the tested determinant models. The 
forecasting power or a efficiency of the estimated equa
tions other than those with the unadjusted revenue series as 
the dependent, variable, leaves much to be desired. However.



none of the determinants equations matches the ARIMA models 
in terms of the forecast accuracy.

fiv) The Combination Models.

3.4.12 Among the two combination methods, the TF model
was tried with the actual sales tax revenue as the dependent 
variable and the SDP at current prices as the independent 
variable. The standard Box-Jenkins method of fitting the TF 
did not yield good results. Also the cross-correlations be
tween the two 'pre-whitened' series has turned-out to 'be in- 
si enifi cant .

3.4.13 The AE method, in contrast, yielded some inter
esting results. Most of the equations used under the deter
minants method are re-estimated with the lagged dependent 
variable as one of the independent variables. As the model 
prescribes a MA(1) disturbance term the equations are es
timated by GL£ iterative procedures rather than by the OLS 
method. The regression results are presented in Table 3.7.

3.4.14 As can be observed from the Table, there is an
improvement in the over all goodness of fit. as compared tc
the regression results of the Table 3.6. The improvement is 
noticeable especially in two aspects which are important, 
from the forecasting point. They are firstly, that the RMSE 
is generally lower than their counterparts in Table 6. and 
that the DW statistic now shows a reduction in the autocor
relation. But the irore interesting fact is that the lagged 
dependent variable turns out to be significant in all the
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equations and thus, by and large, supporting the ap
plicability of the AE model for the growth of the sales tax 
revenue in the State. The coefficient of the lagged depen
dent variable indicates the extent of sales tax revenue 
raised from the current year's SDP. For example, the first 
equation shows that roughly 35 per cent of the current sales 
tax revenue is raised from the current SDP. the remaining 
bein£ raised from trie past years' income. Aisc. as. m  tne 
case of the determinants approach the equations fitted wit:, 
actual sales tax revenue series as dependent variable turn 
cut to be better than the other variants. Accordingly, the 
first two variants are retained for forecasting purposes.

3.5 Tne Forecasts.

3.5.1 The above empirical exercise provides some clear
indications as to which model can be used for accurate
forecasting of the sales tax revenue in the State. An at
tempt is made in this section to obtain revenue forecasts
with the help of those equations which fit the data better
than others and also exhibit, better forecasting ability. As 
is evident, “the best fitting equations in each case are 
those that, are estimated with the actual sales tax revenue 
series without any adjustments either for the tax discre
tionary changes or for price change. This makes the
forecasting job simpler as. there is no need to re-adjust the 
series for the above changes.

3.5.2 In addition, two indicators of forecasting ef
ficiency are computed, namely, the root mean square error



(RMSE) and the Theil's U statistic, on the basis of 
forecasts from the regression results obtained for the sub- 
period. 1961-62 to 1980-81, which can be considered as an 
'honest' test of forecastabiiity. Interpretation of the 
RMSE statistic is more straight forward in the sense, that a 
low RMSE value would indicate better ability of the equation 
to forecast for future, while interpretation of the Theil's 
U statistic is not so straight forward. The v statistic com
pares the forecasts in relation to a hypothetical 'rio- 
change' forecast. While a value of U statistic which 
exceeds unity would show that the reliability cf these 
models for forecasting may not be very high a low value 
for the statistic need not necessarily indicate better
forecasting however.

3.5.2 The last two columns in tables 3.4 through 3.7
contain the two forecast, statistics for the respective equa
tions. It is clear from these statistics, that the forecas
tabiiity is higher for those equations, which generally
fitted the data better. The forecast statistics of the best 
fitting equations from among the four alternative approaches 
are shown in Table 3.6. This Table shows that the forecas
tabiiity is higher in the case of the selected ARIMA models,
followed by the AE models. and the determinants models, in 
that order. compared to the compound growth model. The 
forecast errors plotted in charts 3.3 through 3.6 along with 
the budget forecast errors bring out. more clearly the 
forecastabiiity differences among the alternative models.

3.5.4 For purposes cf forecasting for future it seems
advisable to retain the first two ARIMA models (Table 3.5 >



and the first two AE models (Table 3.7). This suggestion is 
made keeping two objectives in view. Firstly, though the 
ARIMA models have the best forecastabiiity among the alter
native models. the AE models facilitate conditional 
forecasting for hypothetical changes in the independent, 
variables, namely, the income, the price factors as well as. 
the tax rate structure.

3.5.5 The second objective is slightly more ambitious.
A comparison of the trends in the forecast errors by the 
ARIMA on the one hand, and the adaptive expectations models 
and the determinants, models on the other, reveals certain 
significant points. As can be seen from the forecast error 
plots the determinants, models as also the adaptive expecta
tions models tended to under-fcrecast the sales tax revenue, 
from around the year 1983-84. If these forecasts from the 
determinants models are. regarded as capacity -related 
forecasts, the revenue actually collected over and above 
them could be viewed as indicative of an extra effort, being 
put in by the tax department tc raise mere revenue. For the 
future forecast period that, is, 1987-88 to 1990-91, the 
forecasts, obtained by the ARIMA models by virtue of their 
ability to represent the trends in the actual revenue 
figures more faithfully, and also being independent of the 
capacity factors, can be regarded as akin to the actual 
revenue figures. Thus the difference between the ARIMA 
forecasts and the forecasts obtained by the adaptive expec
tations models could be an indicator of the extra effort 
required on the' part of the tax department to maintain the 
revenue trends in future..



3.5.6 The forecast, period considered is the five years 
starting from 1987-88 to 1990-91. In both the cases, point 
as well as interval forecasts are obtained. These forecasts 
are presented in tables 3.9 and 3.10.

3.5.7 The dynamic forecasts based on the ARIMA models 
shew that the sales tax revenue ir. the State would be be
tween Rs. 1114.05 and 1135.69 Crore in 1987-86 and is likely 
te touch Rs. 2000 Crore mark by 1990-91. This cf course, is 
based cn the assumption that the same conditions which 
prevailed in the past- would also continue. This assumption 
also implies that whatever additional efforts were under
taken by the department tc. improve revenue growth, will con
tinue at the same pace.

3.5.8 Forecasts derived from the AE models have turned 
out to be more conservative. According to these models, the 
sale? tax revenue will be Rs. 827 Crcre to Rs. 840 Crore for 
the year 1986-87 and will be a little over Rs. 1550 Crore by 
1990-91.

3.5.9 As explained earlier, the difference between the 
ARIMA forecasts and those obtained from the AE models can be 
interpreted as an indicator of the additional effe.rt 
required to be pit in by the tax department tc increase the 
revenue yield of sales tax. The ARIMA forecasts have turned 
out to be higher than the forecasts obtained from the AE 
models. The difference ranges from Rs.80 Crore to Rs.lll 
Crore. As a per cent of the ARIMA forecasts the difference 
varies between 9 to 12 for the year 1986-67. Further, the 
forecast differences increased with the forecast horizon im



plying that, by the year 1990-91. the extra effort required 
will be as much as 21 to 24 per cent.

3.6 Summary and Recommendations

A. Sunraary

3.6.1 Though revenue forecasting is one of the key
processes ox the annual budgetary preparations, due atten
tion does not seem to have been paid to this task sc far in 
most states. Andhra Pradesh is no exception.

3.6.2 An examination of the past trends in the budget
estimation reveals that the budget estimates in the past 
differed widely from trie actuals. Further, they were also
prone to considerable under-estimation in the sense, that 
the ■ actual tax revenue figures has tended to exceed the es
timates. In view of these shortcomings in the present 
budget estimation procedures, an attempt is made in this 
study to evolve a more scientific and workable method for 
forecasting the sales tax revenue in AP.

3.6.3 A number of techniques are available for
forecasting economic series, tut the choice, among then; 
depends upon the nature of the variable under study and the 
purpose of forecasting. In general, depending upon the 
basic approach adopted, the available forecasting techniques 
can be grouped under four broad types: A. Judgmental tech
niques, B. Time series techniques. C. Econometric tech
niques . and D. Combination techniques.



3.6.4 Keeping in view the Terms- of reference of the 
study a set possible criteria was drawn up for choosing 
among the plethora of forecasting techniques. The criteria 
implied by the terms of reference required that the model. 
apart from being simple and flexible should enable accurate 
forecasting and. should facilitate polio- simulation.

3.6.5 Keeping these criteria ir: view, four alternative
methods were examined: 1. Compound Growth method. 2. The
ARIMA method. 3. Iteterminants method. and 4. Transfer func
tion method. Methods,1 and 2 come under the category of the 
time series techniques while methods 3 and 4 belong tc the 
econometric approach and the combination approach, respec
tively .

3.6.6 The time series models are known tc yield more 
accurate forecasts than others and therefore were selected 
to achieve as. much accuracy as possible despite their 
limitation for policy simulations. Also, four variants of 
the sales tax revenue series were used to achieve some 
amount of conditional forecasting for price change effect 
and the effect cf change in the tax rate structure. The four 
variants are; i'i) actual series without any adjustments
1 .tT i . (ii ) actual series adjusted for price changes only 
CSTP). tiii) hypothetical series adjusted by PA method bat 
not. adjusted for price changes (AST), .arid (iv) "cleaned" 
sales tax revenue obtained by adjusting the actual series 
for tax rate structure effects by the PA method and by also 
deflating for price change effect (ASTR).



3.6.7 The basic determinants function used consists of
SDP in real terms, the SDP deflator, and ratio of SDP 
deflator to the wholesale price index as the main deter
minants for the sales tax revenue. The latter two deter
minants were included to capture the price effects. 
However, inclusion of the independent variables from among 
the above depended upon the sales tax revenue variant used. 
Also among the determinants- models alternative methods were 
tried tc capture the changes in the tax rate-structure. rot 
the empirical results show that the discretionary changes do 
not seem tc have significant effect on the growth of the tax 
revenue:

3.6.8 Tne time series nodels assume that the current
value of revenue solely depends on its. past values, while 
the determinants models assume that the current revenue is 
determined by the current values of the the determining fac
tors. The Combination approach seeks to combine the time 
series methods with the determinants models and thereby help 
evolving a forecast model with the accuracy of time series 
models and which also facilitates policy simulation. Thus, 
basically a combination model resembles a determinants model 
which also incorporates the lagged effects cf the determin
ing factors.

3.6.9 The combination models basically incorporates
lagged variables into the determinants models. There is 
also an economic rationale for incorporating lagged vari
ables. The need to include lagged effects arises mainly be
cause the tax base at a given time point may not correspond 
tc the SDP level at the same point of time. This type of



dynamic behaviour is captured best by using the combina
tion models. Two combination models were tried: a. Trans
fer function model. and fc. Adaptive expectations model. 
However, only the latter yielded sensible results.

3.6.10 The alternative models were estimated using the
ŝ î s tax th0 yea>~c- - r "i
tc 1936-87. ’JrV̂c» v*c»Y0jr't'jg iOT'0’̂̂ '̂ t0- IT13G0 t-V.o- v. 
four years, that is, from 1987-88 tc 1990-91.

3.6.11 The main characteristics cf the estimated models 
are as follows. Though the CG function well fits the four 
variants of the sales tax revenue it suffers from severe 
autocorrelation. The ARIMA models are fitted tc the lo£rs 
of the revenue variants.. The versions of the ARIMA models 
containing two AR lags and with one MA lag yielded better 
fits.. Among the different variants of the determinants 
model estimated with the four alternative dependent vari
ables. the equations with the unadjusted sales tax revenue 
yield better fit compared to the ether variants, as. in the 
case of the univariate models. Tne real income and the twe 
price variables turned out tc be highly significant as also 
*rr->o iâ /sr̂ d d̂ ênd̂ nt vHriac’
However, attempts, to capture the effects cf the criaru'.es ir. 
the tax rate structure were not successful.

3.6.12 For forecasting purposes aiDong the various 
models fitted, the two ARIMA models and the twe AE models 
were selected. Tne ARIMA forecasts turned out tc be higher 
than those obtained from the AE models.
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o.6.i3 Also, s significant point, to note it that if the
forecasts obtained from the AE w.vieis car; be interw'‘eted as
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thev were iower than those obtained frorr. "the AFdKA models 
car: hie taker; to be an indication of the crowing diverc-'enc*-
between the capacity and the targets fixed ir: accordance
y i  r, t  r ^ c f  *•,!* - r c -

B. Becorrrtier; oat ions

3.6.14 Trie fact that the ABIMA inode 1 with two A?. lees
yielded a good fit shows that the revenue forecasts for 
Budeet. which also serve as the targets. are basically 
derived or; the basis of trie previous two years' revenue 
figures. However. trie large errors ir; the budget estini5t.es 
could be due to attempts to wxiify then; further. Therefore. 
our first rec:oror»?sridati cm would be that such further 
nodifications of the revenue forecasts should be if:ini:::iseo.

3.6.io Tne second recortroendation pertains to the method
of forecasting itself. Tne enpiricai exercise gives a clue 
to the reason for the growing divergence between the
r ^ \ i i ^ i a . - . S j C ; T (C * ' ' ' '  v h e * v » . l * v . >  O V  Xh0 £ T v **” ) V r T  ̂V i  w ^ £ » T r , . ' / t c -  - r

T - t ?  ■ ••S I*  • Cj  £ * ■ * •  T *  '  -. V C i . ' * &  C - T  C *  I j  C -  -T  » " • ' *  ► ■ *!.
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■Lax base also grows cmrfrierisuraxely. However. i f  xhe crovxh 
rax-e based T-arerex.5 conx.inue to tie rei ier: u ôr; ir, fox.-re ix- 
mighx. lead xo strains ir: xhe working o f xhe x.ax riep&rxrrier.T . 
Therefore, a change froir; xhe presenx. forecasxinc rriexhods x~ 
oaxiacuxv reiaxAc f*'-reoasxin£' is oaiierj f̂ "**. uc‘i'r-k' 
rfiiriar«x̂ s r?)ex.r*.*>d.c' • or aciapxive rtxx̂ .̂x-̂ xi ̂ ir*s c- • vr *'’ "*r'



take into account the growth of Lhe tax base and other re
lated factors.

3.6.16 The primary requirement of realistic forecasting
with the determinants models is a reliable statistical data 
with detailed information on the sales tax base. At
^ \ v ' » e » c c * c  +■ ̂  ~  +  V*^. v'Ci, T & -r ^ / * v £ *

ŷ *3_v' cii onsyv cnccis^s’ in  T,rî  sT-ru^T-'u^s —

pear to be defective. This was. clear from the divergent, em- 
‘̂2.2̂ 2C-H2 —r i n x v%'̂ rri this ciz. X rDStHocLi. wrnwi^v^^

in the determinants and AE models to capture the impact of <
the discreti cn&ry measures. The Proportional Ad.iustwsnt 
method of cleaning the tax revenue series of the discretion
ary effects has yielded an income-e1 as t i ci ty coefficient es
timate higher than the buoyancy estimate which is rather 
unusual (Table 2.4. see estimates pertaining to the period 
1971-85). On the other hand, both the dunroy variables as 
well as the time trend variable which were alternatively’ 
used as proxies for the discretionary effects have turned 
out to be statistically insignificant, thereby indicating 
that these changes have no perceptible impact on the growth 
of sales tax revenue ‘.Table 3.6:. Thus there exists a clear

trie c s i  di3*t«̂  o-hs— vriicri tict

i  * *  >* > « /-> • *  » £ »  T  V , t i ;  . - . r  • *• ^  *  r 'N V -  '" ' 'T

" O ■% -̂sv> t i > prj0 rz C*> > y\̂ c ■> ▼*. T t*2lX ST-T̂-̂ OT*- 2 *T  ̂ ‘

facilitate a mere realistic forecasting of the overall tax 
revenue.



Table 3.1
Trends in AP Sales Tax Bevenue 
and its Share in Own Tax fieven 

1970-71 TO 1986-57
f fis.Crcre)

year tctai 
sales tax 
revenue 
: accounts!!KC l i t>w wivIC >

per cen 
share i 
owe tax 
revenue
{%)

1961-62 14.81 34.04
1962-62 13.00 24.87
1963-64 19.02 28.06
1964-65 23.00 32.06
1965-66 24.57 33.59
1966-67 31.60 42.77
1967-66 34.76 41.04
1968-69 40.33 37.01
1969-70 43.60 40.16
1970-71 49.90 36.67
1971-72 50.01 36.21
1972-73 56.60 42.74
1973-74 73.85 36.70
1974-75 111.01 45.26
1975-76 141.0s 43.33
1976-7’ 149.91 44.52
1977-76 159.65 44.19
1976-79 181.44 43.931979-8? 220.22 44.69
1980-81 278.5= 48.49
1961-82 341.66 49.17
1S82-83 406.35 50.26
1983-84 503.3& 52.14
1984-85 606.93 52.06
1985-86 761.33 52.27
1986-87 803.21 53.11

Source. AP State Budget docuients.



Table 3.2
AP Sales Tax Revenue Budget Sstiiates. Revised and Actuals. 

1970-71 TO 1986-87
(Rs Crore)

year budget
estiiates(b)

accounts
fa)

difference ! 
ib - a) ! (In b - In a)!

1961-62 0.00 14.31
1962-65 14.05 13.00 1.05 ; 0 . 0 8 :
1965-64 15.14 19.02 -3.88 ; -0.23 :
1964-65 18.99 23.00 -4.01 -0.19
1965-56 22.00 24.57 -2.57 ; -0.il :
1966-6' 27.20 31.60 -4.40 ; -0.15 :
1967-6t 35:15 34.76 -1.65 : -0.05
1966-6; 55.46 40.35 -4.85 -0.15 :
1969-70 44.00 45.60 0.40 . 0.01
1970-71 45.62 49.90 -4.28 ; -0 . 0 9 :
1971-72 46.24 50.01 -1.77 ; -0.04 !
1972-75 59.40 56.60 2.80 ! 0.05 !
1975-74 60.14 75.85 -13.71 : -0.21 :
1974-75 ■81.18 111.01 -29.83 ; -0.51
1975-76 106.(10 141.08 -35.06 : -0.291976-77 150.69 149.91 0.78 ; 0.01
1977-76 170.00 159.65 10.35 : 0.06
1978-79 163.29 181.44 -18.15 : -0.11
1979-80 188.66 220.22 -31.36 ‘ -0.15 :
1980-81 231.18 278.85 -47.67 ! -0.19 ;
1981-82 30S.SS 341.66 -31.67 ; -0.10 !
1962-65 406.00 406.35 -0.35 ; -0.00
1965-84 501.30 505.56 -2.06 ; -0.00
1964-65 615.69 606.95 8.76 ; 0.0;
1965-66 770.09 761.55 8.76 ; 0.01
1986-67 950.00 805.21 146.79 ;

> -
0.17

Source:AF State Budgets.
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Table 3.3
AP Sales Tax Revenue, Accounts and its Three Variants 

(1961-62 to 1986-87)
(Rs.Crore)

year accounts at 1986-87 
vhole sale 
price level

adjusted 
for changes 
in tax rate 
structure

adjusted for 
both price 
changes and 
changes in tax 
rate structure

1961-62 14.81 96.70 ' . I s
t t  V . Vtl 152.481962-63 13.00 81.77 20.49 128.94

1963-64 19.02 112.56 * 0 177.50
1964-65 23.00 122.81 36.26 193.66
1965-66 24.57 121.81 o

r
* --1 192.08

1966-67 31.60 137.55 45. =2 216.90
1967-68 34.76 135.59 40lc i67
1968-69 40.33 159.21 55.13 217,651969-70 43.60 165.76 59.60 226.611970-71 49.90 179.85 66.21 245.87
1971-72 50.01 170.69 68.36 233.34
1972-73 56.60 175.56 ' 77.37 240.00
1973-74 73.85 190.53 100.95 260.47
1974-75 111.01 228.76 151.75 312.73
1975-76 141.08 293.92 180.55 376.16
1976-77 149.91 305.95 190.29 388.58
1977-78 159.65 309.70 202.76 393.34
1978-79 181.44 351.97 230.43 447.02
1979-80 220.22 364.76 271.42 449.60
1980-81 278.85 392.14 325.21 457.34
1981-82 341.66 437.76 360.99 462.54
1982-83 406.35 507.31 429.34 536.01
1983-84 503.38 574.15 503.25 574.15
1984-85 606.93 646.44 606.93 646.44
1985-86 761.33 770.34 761.22 770.34
1986-87 803.33 803.21 803.21 803.21
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Table 3.4
Regression Results of The Compound Groetb Hodels

Regression resalts 
1961-62 to 1986-87

Forecast statistics 
1961-62 to 1980-81

Sales tax! Iq. Const. Trend R2 SEE DN RUSE Theil‘s D
variant 1 no. coef
ST 1 2.34 0.16 0.98 0.13 0.81 0.21 1.07
STE ; 2 4.34 0.05 0.97 0.10 0.96 0.19 1.3S
AST : 3 5.49 0.04 0.87 0.10 0.14 0.25 2.92
ASTE ; 4 5.82 0.03 0.93 0.53 0.55 0.11 1.57

Rote. All the coefficients are significant at 51 ievei.



FORECAST ERRORS BY DIFFERENT MODELS
(esfcd—actl) 1 9 7 6 -1 9 8 5

years
□  BE +  CG



Table 3.5
Beggression Results of The ABIHA Models.

Sales Tax! Eq. 
Revenue so. 
Variant !

ABIHA Speci- 
ficaton.
P d <3

AB lags. HA lag Forecast stats.
Const AB(1) AB(2) HAfl) B2 SEE DN BHSE T h e i r  s D

ST i
; i. 0 ! 1 0.182* 0.340 0.056 0.096 1.79 0.027 0.135! 2 . 1 0 1 0.166* 1.018* -0.070 0.990 0.118 1.73 0.074 0.367; 3. 2 0 0 0.181* 0.978* 0.024 0.992 0.103 1.24 0.022 0.109
; 4. 2 0 1 0.222* 0.742* 0.261 0.494 0.993 0.096 1.75 0.021 0.106
* $ 3 0 ’ 0.165* 1.196* -0.357 0.184 0.117 0.993 0.090 1.97 0.101 0.501

SIP :
; 6. 2 0 0 0.119* 0.757* 0.257 0.978 0.087 1.30 0.053 0.388
' 7 2 0 1 0.135* 0.594* 0.420* 0.408 0.979 0.084 1.81 0.051 0.368

AST •;
! 8. 1 0 1 0.043* 1.130* 0.310 0.995 0.019 1.94 0.802 8.423
! 9. 1 I 1 0.007 0.969* -0.304 0.575 0.024 1.80 0.024 0.255
10. 2 0 0 0.034*' 1.372* -0.274 0.995 0.021 1.70 0.588 6.175

ASTR !
ill. 1 0 1 0.031* 1.074* -0.236 0.965 0.037 1.75 0.450 6.521
12. 2 0 0 0.038* 0.893* 0.179 0.965 0.037 1.54 0.430 6.291
13. 2 0 1 0.047* 0.630 0.459 0.370 0.965 0.037 1.79 0.540 7.820

dote. The coefficients are significant at 5X level.
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Table 3.6
Hegression iesolts of The Determinants Hodels.

sales tai
revenue
variant

Iq.no. Const.
Beg. Coeffs.

SDP in! SDP defltr ! 
1985 ! /whole sale! 

prices ! price index;
SDP ! 
defltr!

i

legn s u n  
. . . ! stats.

! Forecast 
; stat

trend! S J SEE DN ! BHSE Theil 0

ST 1. -10.16* 0.72* 1.27* 1.82* 1 0.995 0.066 1.34 ! 0.088 0.44Ato - 8.95* 0.68* 1.20* 1.61* 0.02 ; 0.995 0.065 1.36 ; 0.089 0.44
3.1 - 8.51* 0.41 1.31 2.02* ! 0.996 0.074 1.79 ! 0.039 0.19

STk 4. 0.12 0.56 0.07*! 0.975 0.09£ 1.12 ; 0.166 1.22
5.2 - 3.28 1.04* ! 0.965 0.117 1.65 ; 0.094 0.66

AST 6. - 0.46 0.71* 0.36 0.11 ! 0.S15 0.081 0.76 ! 0.218 2.29

s
___i

7. - 0.06 0.78* ! 0.920 0.050 1.39 ! 0.077 1.11

Notes: 1. The coefficients of the eight d n n y  variables are.
-0.11. -0.04, 0.01. 0.02. 0.11. -0.08, -0.11. and 0.14 respectively.

2. The d u n v  coefficients are.
0.13. 0.16. 0.31*, 0.07, 0.04, 0.02, -0.01, 0.02.

* indicates that the coefficient is significant at at least 5t level.
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Table 3.7
Segressios Desalts of The Adaptive Expectations Hodels.

:sales tax 
;revenue

Eqn.
no.

ii
! Const.
\

8eg. Coeffs.
! SDP in! SD? defltr ! SDP ! !lagged 
! 1965 ! /shole sale! defltr! trend idepei- 
prices ! price index! ! !dent

! Begn suit 
- ! stats.

! Forecast ! 
; stat !

I
! EJ
«il

SEE DU
i
! BHSE Theil 0!

: ST a.
b.

-1 .12* 
-9.01*

0.62* 0.64* 1.1#* 
0.68* 0.62* 1.36*

0,54* 
-0.03 0.42*

1i
: Mat 
! 0.995 u jeij 0.061 l.fcB1.75 0.0630.063 0.346 ! 0.353 !

;STE a.
iw . 4

-0.S7
-2.53

0.43
0.59

-0.03 0.49‘ 
0.56*

! 0.960 
! e.972

0.067
0.102

1.76
2.13

0.066
0.040

0.790 ; 
0.361 !

:A5T a. -1.19* 0.07 0.01 1.12* ; 0.995 0.016 1.70 0.025 0.326 ;
; A5TE a. -0.45* 0.20* 0.62* ! 0.9691 0.035 2.09 0.036 0.667

•Istes: 1. The coefficients of the eight d u n y  variables are,
-0.01, 0.11. 0.21. -0.06, -0.006. 0.02. 0.03.

* indicates that the coefficient is significant at at least 51 level.
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Table 3.8
Forecast Statistics of Selected Equations. 

(Computed over the period 1975-76 to 1985-86)

1
: ModelI

1
eqn.no. !

•
fiMSE

I
Theil's 0 !

i. Compound Growth
1i

1 :i 0.210 —)

E. AFIMA
t

3 ; 0.022 0.109 :
4 0.021 0.10c ,

C. Determinants 1 ! 0.088 0.44? :
i 2 : 0.089 0.49i :

3 : 0.038 0.192 :
P. Adaptive 

expectations 1 ! 0.063 0.346 :
2 !1 0.063 0.353 ’

Source. Tables 4 to 7. selected equations.



Table 3.9
AP Sales Tax Bevenue Forecasts 1987-86 to 1990-91 

by ABIHA Hodels

: it. 3. ABIHA 200 4. ABIHA 201

! year
dynaiic simulated dynaiic simulated

point interval point interval point interval point interval

} 1987-88
11988-89
11989-90 
!1990-91

1114.05 838.92-1479.46
1349.05 954.08-1907.58 
1634.26 1095.85-2437.21 
1980.57 1266.94-3096.16

1001.68 754.29-1330.20 
1350.01 954.74-1908.91 
1607.73 1078.06-2397.63 
1880.15 1202.70-2939.19

1135.69 *841.83-1532.13 
1361.89 951.93-2006.04 
1680.16 1086.82-2597.43 
2044.56 1251.97-3338.91

1408.40 1043.97-1900.03 
1442.74 993.85-2094.37 
2120.39 1371.59-3278.00 
2319.48 1420.32-3787.87

Source. Table 3.5. equations of ST.



Table 3.10
A? Sales Tax S e m s e  Forecasts 1957-88 TO 1990-91 

by Adaptive Expectation Models

eqc n o . 1 _ _ 1 : ‘ :

year ; pcint iitervai point interval ;

1957-58 ; 951.35 805.5e-il22.2c ; 965.33 = 1 1.95-1147.6? :
1955-59 ! 1115.46 943.55-1315.26 : 1129.33 947.72-1345.72 :1959-90 1316.37 1113.73-1555.5' : 1330.93 lilt.46-1556.60 :
1990-91 ; 1556.59 1317.21-1540.:7 : * 17 **  V 1 V . V * 1319.76-1875.77 :

S o u r c e . T a b l e  7 .  e q u a t i o n s  c f  ST.



Table 3.11
Actual and Capacity Forecasts and The Required Tax Effort 

1987-88 to 1990-91
(Bs.Crore)

year range forecasts !
actual capacity

related
required
additional
effort

as I of ! 
actual !

1987-88 1114.05-1135.69 951.38- 965.33 148.72-184.31 13.35-16.24 !1988-89 1349.05-1381.89 1115.46-1129.33 219.72-266.43 16.29-19.28 !1989-90 1634.26-1680.16 1316.37-1330.93 303.33-363.79 18.56-21.65 ;1990-91 1980.57-2044.56 1556.89-1573.39 407.18-487.67 20.56-23.85 I
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