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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 enguire
into some specific aspects of Sales Tax in the State. The
terms of reference are:

1. A rationzl. reaiistic method of estimating
the sales tax potential in the State anc
fixing the ccllection targets,/budget
estimzies; .

o

A method of adjusting the above targets
with reference two ups and downs in the

State s economy thro a set of relevant
indicators.

3. Estimating leakage of tax by cross-checking
with other socio-economic  quantitative
indicaters:

4. Identifyving worthwhile new sources of
taxation:

5. An algorithm for evaluating requeste for

concessions/exemption: and,

6. Minimicinge adverse impact of a "rate war’
among nelgnovoring states.

The interim repcrt examines the present methods o
budgetary forecasting of sales tax revenue and attempte T
suggest improvements sc t the revenue targets wilil
mere realisticaly fixed. It &lso containe a brief overview
of the budgetary trends in the State and the role and potern-
tial of salesc tax in Andhra Fradesh.
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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 particulariy
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., RBut this phenomenon almost disappeared in thes
latter half of ihe decade, due largely t5 the step ur in the
fiow of federal funds following the Seventh  Finaice
Commission’s recommendations. Yet. since 1984-8%5. nearly one
half cf the major States have been unable te meet their cur-

rent expenditure out of current revenues (Table 1.1)

i.1.2 If the devcluticn component of their current
revenues is left out. none cf the States is able to neet
their current expenditure out of revenue from their own
sources (Tatle 1.Z3. While this is to be expected in the
feder=l set up envisaged in the Indian Constitution with =
clear imbzlance in the distribuation of the functions al-
letied it the States and their fiscal powers., <the size of
the gar between revenue from own sources and revenue expern-
diture varies widely from State to State. As Table 1.3
would show, as of 1985-86. the latest year for which the ac-
wial figures of revenue and expenditure are available., oun
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 gquinguennial average for 1981-82 to 1985-

oy
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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 99 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 Fradesh 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 are sét
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 Q17.4 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

cent.

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 colums of Table
1.5). Even so, the gap between own revenue and revenue ex-
penditure has widended because of a sharp rise in expendi-
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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 revernmes for financing
government expenditures over and above what could be
regarded as the national -average have tc be found trom the
State s own sources, the question naturally arises can the
growth of revenue expenditure z2t the rate it has taken 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 tc SDP is not yer +the

highest in Andhra Pradesh. Wnile the ranking of the State

B.
1

has gone up dramatically in the reference period in b

regard from 1dth in the first half of Seventies tc 5th ir

-

the first five year of the Eighties (vide Table 1.7). &ndhrz
does not yvet 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 reverus
expenditure to SDF ratic among the States. In fact. in
1985-86, this ratio was next cniy to that of twe cother

States in the countrv., virs.. Karnaiziia ang kerals.

1.1.8 Faced with risine expenditure the State is alsc
making valiant effortz to raise revenue. As noted already.
during the fifteen yvear period 1971-7Z to 1985-86, Andnra
Pradesh recorded the highest growth in revenue from own
sources . During 1981-8Z to 1985-86 toc. the growth in own
tax revenue of the State went up to a little over 19 per
cent which is the higheét in the country in recent years.
Even so, ranked according to the ratio of own revenue to SDP

w
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Andhra Pradesh stands 6th (taking the averages for 1981-8Z
to 1985-86) while in terms of own tax revenue to SDP ratic,
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 de=zline in the growth of

-
>

ncn-tax revenues (other than grants) of the State. Iin the

five year period 19581-8Z to 1950-27. non-tax revenue growth

slumped wo 1Z per cent as Somparsd W & growth of C7 per
cent 1n the Iirzt hall of the 1870z L =z result. Tns
Proporrion oI non-tax revenus in The aggressle OWn Souaros
reverne - the State has gone down Trom D5ooeEr cent iv. e

WLRITH 2ppears UC nave aampened TNe griwia ol revenue 1ron

o N . .
ownt  sources, efforts need to e dirscted towards LITMraVing

¢}— rislio '\f O - v AL o vy~ v, LR s
re 3l iel NN -1EX revenuse SourTes 2ming whasnh e roevTaArT.
. . -
Cwe deyes v A STaTe  erterTa Toc smemeieomas o orenoas
4 POSWIISR 1) <) SRR pE &Y S Latls CT LYYl 2E IV ITURTULLEE BOE Y
ER —ar vy N O P T R VS T e s -
Ltem Sowever sTerving 2 SO~ I IonTneTa rovenoass
- .
M I - v YRR o e Tl (AT RIS b hdh 2l alualiel IR ST Tt T L R TP S g 2P iy
CRALIS ITY MEXSLSS on z IrIinTiz TN I Lhem gz
<C h ahin) C";V‘\E T s LA - LI Y _— - » AS- R v Ye LS aadl lay - %
et - i sk ~-as Psipghl [y S} st T - - - Com ST e LT
TIYNTNIS Ao e vy e = A rymaa . m woees e - -~ o vy JERXPNEIE -~
4 DD TN grverTtonn WINALT LRSS TLTeE T HOGIE O T HermTs
- N . -
Iy hd YT v r .y - — ST T Y 4y~ ey ~ T,
wave oI improving  the yleold oI Iy ravenue Irom itsooum
T BE e 1 Te~ ~ s Py~ -~ v o o NG o
) - . o - xvog . - - R
SCRYTeL ALsC niee U0 D2 eXUloraI mn Iince Saler b ]
PO o - e Yoy % - YT TN v s e . RN
stitutes tne most lmportant Ty Iz Trenent 5T the disposzl
PN - "
~F o+ + . h f ’ e S veAnad yme oo v r o
I The olatecs, Lhe I0Cus 2 any suor Lngulry hLze UL 6.5 on

1.1.9 It ic in this bacpgrounz that the yovernment ol
Andhra Pradesh commissioned the present study. Apart from
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1the growing gap between own revenue and current expenditure,
anocther disturbing feature of budgeting in the States is the
wide variation betwesn tudget estimates and the actuals of
reverne and expenditure. Variations between badget es-
timates and actaals (as percentage of actuals) for total

reverme expenditore., wital reverms and own tax reverme for

the five vemrs endsc 1335-88 for ihe malor Staves are set

out in Taples 1. 03 1,11, =zmd 1,12 The 'per cent memn
sauare’ of the deviations are given in Tatle 1.13. it will
e noticed thst whidle the variztions Detuecy nudget es-
timates and aoinazis mwessared in RS WY 00 not so2m W D

-

very large in e case of Andnra Pradesh. 2t lezst in
respect of reveme expeEnditars. in the czse o own TEY
reverme e variation sesms 1o be auite largs.
gests that the bzsis on wnich the adeet estimstes are  wmade
needs & fresh loobr. Sach an examination wonld also el w
indicate the potentizl for taxztion in the State. o what

extent it has been taroed mnd what soops is left for rurther
lald

Tiation In tre zhsence of & scientific syproach 1
oadgeting. Tnere is = possibility of ekcessive tawation
especizlly in the Tace o mounting pressurs Ity more o

HeYs exrenfiture snd growing reverme gre wWhich oun be unsus-
Tainzble zng detrimentzl To e Stele’s exunows in the long
ran. A stady of the szies tat potentizl in the State witn =
mettvdoliagy  for foreczsting reverme on scientific iines wee
thus calied for. T initiation of this swdve r=Iisstes the
State Goverrment’'s ooncern  in this regsavd. . The terms of

reference of the suady zre as foilowe:

1. A raticnal. realistic method of estimatineg the

sales TaY ootantiz=l in the Stute and fTidine the

o
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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:

2. Estimating leavage ¢f tax by creoss-checking with
other socic-eceonomic quantitative indicators:

4. Identifying wortiwiile new sources of taxation:

s &n algorithm for  evziaating  reguests for
ccneesslion/exerrtion: ans.

€. Minimising adverse impact cf a ‘rate war’ among

neighboring States.

In the first part of this the remrt we present an
overview of the rcle of sales tax in finances of Andhra
Lragesh and a broad assessment c¢f its potential. We also ex-
arine the alternative technigues Izr forecasting available
ans formilate a method which appears <o us te be best suited
for scientific and realistic projectionz of revenue. The

strner issues raised in the terms of reference will be takern
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Table 1.1 .
Current Budget Deficit of Bajor States
{Total Bevenue - Revenge iernoxturel
(1978-71 to 1985-8v)
{Rs.Crore}

....................................................................................

UOAES B4 888 426 38.9T  96.26 14T.i4 118.86  €8.18
¢ Ear -5.81 -4%1 0 815 676 4818 6234 £3.87  £4.64
$ fer -12.98  -T.1 -6.85 1985 @31 -id4% -3.38  iB.1f
i faz -7.58 g.080 2188 1387 -8 5.44 8.2 -i.#
§ Mar G280 -17.65 -86.11  -TLLET  56.33  129.57 178.97 183.48
6 NP i 47T ies 1745 3585 10646 11183 fiae
Po0rt 485 -Z3T6 0 -246) -37.85 366 1.iE 1T.83 Z1.E%
¢ hse  -19.74 -i76 <816 -36.%8 1317 2u.64 B85 10.7E
¢ Eib -187E 0 -84 -BM -13.28 E.8¢ S6.9E 18877 1E3.S
g Gul K T TR N T 254 T DS S U S B B A
11 Har s.88 T4 Q8.5 ZDIE il 413 483D B4TY
12 heo 3427 15.8% 606 8.32 28Ty 14 fRE 3.3
13 k) -hi.40 -1E8T -E38 0 -30.61 426 4716 81.ib GBLgS
4 bit TR 1126 28T 3884 12,23 4116 163.41  19).58
15 Wes  -35.88  -13.4¢  ge.ET j.ee  -8.38 -1gdZ 0 -23.81 1.8¢

Tabie 1.1 {Comtd.i
{urrent Eudget Deficit of Major States
{Tovai Bevenue - Eevenue Expenditure:
(1978-71 {0 1985-88:

PR LTS LIS MR Be.ee 13IE -6 bt -igfed TN
¢ Rer 3178 Be.6F 2836 I64.18  41.88  TI.ei -M3.6L -84.%¢
S fer 4188 §T.8Y -31ED #0.8F IET6 -BELIE -13.6T -THQE
§ tar 4787 SP3¢ 12770 E1EE I@LG4 317D 1TIT 1580
SoMap ifpoi gD kel ML mbae TR -aide 3663
¢ M.po 12288 IST.8y 11778 22828 18T.TT O ITELZE TRy TR4D
toord 4300 ik.8r @681 21,97 -27 8% £.38  -14.85  -68.88
¢ Ase 34D -4@T3 18476 -36.78 18.i3 -131.11 -135.81 -5 .%¢
¢ Bip  118.9% 23851 50.3%  -T.82 -31.78  T2.14 186.71  2§7.66
1 el T1EY SI3 121y 12831 6E.i6 1313 62.lf  -63.4
11 Ear 8321 B4.37 B0z MM 476 TREE 203p idell
12 kw40 7T 161 62.63 182.48 5827 -8.3 Ty
13 kal  S5.48  1B.B1 6532 3426 B3 4d.pd -5 -2.16
OBttt 14118 24386 182.64  353.43  192.37 18875 -147.38 17461
15 Wes  Te.B8 137D 2351 B7.80  242.44 286.17 3T1.94  -82.89

Rote: Geperaliy the source for ail the tables in the report is REI Buiietin
Various issues.

-
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{Rs.Crore

1978-76  1976-77

ditare)

)

B
1974-75

1

¥o.

1973-14

Table 1.2
Current Budget ‘Deficit of ajor States

{Own Revenue - Revenne kx

<

-
v

(1978-7) to 1985-
tate 1878-71 1971-7¢ 1972-7
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{per cent)

Our

Tabie 1.5
Expenditure in ajor States
1971-72 to 1985-86
{annuai compound rates)
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The Perspective

TABLE 1.6

Growth of Bevenue and Expenditure in AP
{Per cent)

1971-72 1978-11 1861-62

iter e 4 0
j978-7¢ 195¢-31 1985-86

i. Owp revenue .t g3 17.88

. Hevenue expenditure 13.83 13.83 28.73

3. Dwn tax revenue 26.5¢ RN 1§4.18

{. {wn poz-tax reveaue 27.8% 13,37 i2.1%



The Perspoective

Table 1.7
Proportion of Bevenue Expenditure to SDP in Najor Stat
{5 Years Average for 1971-12 to 1985-86)

(Per Cent)v
1971-12 1876-11 1981-82
No.State to BRamk to Bamk to  Ramk
1975-76 1980-81 1965-86

1 Andhra Pradesh 18.74 18 15.52 4 18.84 5
2 Tarnataka 13.4 05 1552 3 2881 2
3 Kerala 14.27 3 17.37 2 8.4 i
{ Tanil KNadu 14.29 2 1543 6 19.48 3
5 Mabarashtra 1273 17 12.%6 8 1671 ¢
6 Madhya Pradesh 18.77 8§ 15.2¢ T 11.%81 7
1 Grissa 45 1 1853 1 19.30+ ¢
& Assae 1406 & 14.76 8 1761 6
§ Bibar 1.1 13 11.62 14 16.15 18
18 Gujra: 1.8 & 12.22 12 15.39 11
i1 Haryara 9.74 11 12,28 11 15,29 12
1% Punjab 18.18 14 18.78 15  1Z.64 15
13 Rajasthar 12.89 6 1548 5 16.8% 8

14 Dtter Pradesh  10.43 12  12.36 18 14.49 13
15 West Eengal 9.83 15 11.84 13 13.97 14

Note: ¢ the period ir this case is 1981-82 to 1984-65.



The Perspective

Yable 1.8
Proportion of Own Revenue to SDP in Najor States
(5 Years Average for 1971-12 to 1985-86

(Per Cent)

........................................................

1971-72 1976-11 1981-82
Fo.State to Bank to Rask to  Hamk -
1975-16 1588-61 1985-86

! Anchra Pradesk 7.868 9§ 18.96 T {:.d4 6
¢ Rarnataka 18.47 2 12.43 .68 |
3 Kerala .61 & 1218 I 13.87 4
4 Tanil Nadu 1.5 1 1128 5 1344 ¢
5 Kaharashira -9.5¢ & 11,26 4 1338 8
6 Maihya Pradesk 8.5 8 1111 & 1180 8
T {rissa 5.87 12 B.68 11 T.60+ 11
6 Assae 5.1 14 B.43 1 £.89 15
§ Bibar 5.87 18 5.84 1f 7.54 13
18 Gujrat .38 6 1p.i8 & 1181 7
11 Haryars 9.8% 3 1167 3 153 3
12 Punjabd 8.36 ° €y ¢ 148 9
i3 ajasthan 7.15 18 .42 ¢ 18.25 18
14 Otter Pradesh 6.15 11 7.87T 13 738 U
15 West Zengal 5.56 13 1.21 i4 T8 12

* Sase as in Table 1.7

14



The Perspective

Table 1.9
Proportion of Own Tax Revenue to SDP in Major States
(§ years average)
(Per Cent)
1971-72 1976-11 1981-82
Bo.State to Bank tc¢ Back to  Ramk
1975-16 1988-81 1985-66

1 Apdbra Pradesh  5.65 8 7.8 5 8.471 4
2 Rarpataka 6.3 3 8.31 3 1858 3
3 Kerala 6.65 & 8.95 I 19.68
{ Tanil Badu 5.87 1 6.66 2 11.98 I
5 Mabarashtra 6.9 2 7.33 ¢ 8.36 &
6 Madhya Pradesh 4.79 § 6.48 G 716 ¢
T Orissa 3.28 15 i.6¢ 13 6.57 18
8 Assap 3. U 3.94 §5 .85 15
$ Bihar 3.82 13 £.35 14 £.55 14
18 Gujrat 6.8 7 7.5 1 9.04 6
11 Baryana 6.32 4 157 6 §.83 1
12 Punjab 6.2 5 7.21 8 5.0 &
13 Rajasthan .3 1t 5.5 11 6.5¢ 11
14 Dtter Pradesk  3.66 12 5.11 12 5,35 13
15 West Bengal §.55 19 5.66 1@ 6.26 17

-t
[o)



The Perspective

Table 1.18
Difference between Budget Estimates and Actuals of Bevenue Bxpenditure
As Per Cent of Actuals of
(1981-82 to 1985-86)
{Fer Cent)

1 Apdbra Pr -11.20 2.53 3.18 -18.32 4.7¢
2 Karpataka -2.69  -4.8% g.43  -1.91  -3.99
3 Kerala -5.12 7.87  -1.67 -18.47 -14.57
4 Tanil Mad -16.33 -13.87 -13.4% -11.94  -5.51
5 Nabarasht -6.47 -6.83 -18.34¢ -18.9%6 -9.5!
6 8P -4.78  -4.82 g.2¢8 4,89 .1
1 Orissa -4.53  -22.%2  -p.3%  -8.8% - 5.8%
8 'Assan -4.12  18.38 -2 -9.9%¢  -3U4
§ Bibar - -16.46  -6.52 .28 g.3%5  -18.15
18 Gujrat -6.11 -12.712  -18.1F -8.9¢ 3.78
11 Baryana 18.54 -13.3% 7.3 -1g.15  -2.98
12 Punjab -14.82  -9.81 -6.86 -9.98  -5.89
13 Rajasthan -15.88 -7.86 -2.21  -Z.83 8.17
14 0. -§.5¢  -7.93 -84 -18.37 4.9
15 W.B -3.62 - -1.2%  -1.33 .58 g.27

16



The FPerspective

Table 1.1}
Difference between Budget Estimates and Actuals of
Total Revepue As Per Cent of Actuals
{19681-82 to 1985-86)
{Per Cent)

1 Andbra Fr -16.5%  -B.7¢ 9.81 -B.78 .66
2 Kargataka -11.8% -2.3¢ -1.2¢  -1.87 -9.82
2 Kerala -18.13 AL 25 haE -15.8T
4 Tamil Nad -31.7%  -6.47  -8.56 -7.28 -1B.23
5 Naharaspt -6.6%  -4.11  -6.26 -6.4F  -B.5%
g K7 -Bgp -5 -383 0 18.35 B.45
7 Orissa ST IS O 1 1.8t S 156
b Assac g.i: g.5¢ 1.8 -6.88  -12.¢7
3 Bikar -§.58 3.8 -l -181 -16.88
18 Guirar -6.56  -4.82  -6.82 -4.96 -2.4b
11 Baryana -3.3% i.6¢ g.51 .81 -6.1%
12 Puniab -850 g8l 1.23 5.5 -1.0!
3 najasthan -i5.ED <1378 488 -3.86  -5.43
i 3 -17.88 1327 -R38 0 -4 -1154
18 N.B £.83 .33 e84 18 -8.%3

17



The Perspective

Table 1.12
Difference between Budget Estimates and Actuals of
(Ows Tax Bevenue &s Per Cent of Actuals
(1981-82 to 1985-8¢)

{Per Cent)

No. States  1981-8z 1982-83 1983-84 1984-8° 1985-86

i Apchra Pr  -3.96 -8.76 &30 2.9 2.4
¢ DRarpataka -16.34 -4 44 §.26  -1.13 8.3
3 erala -4.71 .74 -i.68 -6.35 -12.%8
§  Tanil Kac -25.34  -3.8¢  -g.17 -ET -BMM
Y Kaparaser -f.i%  -T.BC D@ 48D -18.37
¢ KF S PO ONES U S XN UET SR LI Y X
*  Qrissa -7.82 7.5, 13.98 § & .08
5 Assap 984 -£.98 -147 -19.3 -36.1¢
¢  Bipar -18.43 113 g4 15.8F 0 -7 08
W Gujrat -11.83 L9 Tir 0 -BLER #.?
i1 Haryara -£.7¢ 3.78 LT U I N )
12 Funjat YA ¢.9¢ §.33 58 g.1¢
i3 Fajastpar -13.1% 097 Pogi -2.§8 8.3
BT 04 -2 -i5.87 L -ggy -0
12 W.E 1178 T8l 1 YN YL 9K 1

fry
[e})



The Parspective

Table 1.13
Per Cent Bean Square Error 0f Budget Estimates
Revenue Expenditure, Total Revenue, Own Revenue and Own Tax
{1961-82 to 1985-86)

..........................................................

Bevenue Total Omn
Expendi- Rank Revenue Rank Tax Bazk
Ne. States ture Revenue

i bodhra Prade 8.54i3 5 B.431¢ T @.8866 1i
2 Karpaiaka $.2185 1 @.26¢7 i p.o1g¢ 8
3 [erala $.9567 11 1.8448 12 B.447Z
4 Tanil Nadu 1.5627 1% 1336 15 1.4731 13
5 Nabarashtra  @.85i0 ¢ @ 438 £ B.4484 . 3
¢ X.F. g.25zr 3 BRI S B9y 12
T {rissa - 1.2167 14 L2687 13 @714 8
§ bscax g.4884 {4 B 455¢ 8 5.9u41 15
¢ Bihar $.9723 1r 97638 18 0.6525 18
18 Gujrat 8.7827  §  B.C7ES O I
i1 Earyana g.507¢ 1 210N 1 g.die i
12 Fumjab £.996¢ i3 B.26it 3 B.433% @
13 Bajasthan B.6456 6 1.8igs i1 @.553% 7
4 0P g.7185 7T 1.2273 M4 1,889 U4
15 W.EB é.:118  Z 8.1827 2 g.5%832 ¢



2. ROLE OF SALES TAX IN ANDHRA PRADESH
AND POTENTIAL

2.1 kole of Sales Tax in-tne State s Finances

2.1.1 In line with the patiern observed in cother States,
Andhra Pradesh derives the bulk of its reverme from saies
Tax (ST). ('_Jurrentl,v. ST accounts for avout one-third of ite
aggregate revenue znd over H2 per cent of ite tax revenue
from own sources (Table 2.13. The contritution of sales tax
to its own tax revernue nhas gone up steadily over the vears
from aroand 37 per cent in 1973-71 tc 52.9 per cent in 1985-
6. The vredominan~e of ST in the State’s revenue structure
is xiso underlined v’ the fact that State excises which con-
stitute the next most reverme vielding source. accounts for

only about 22 per cent ¢f its own tzor revernue (Table 2.2).

Lo 5T came o0 acquire its pre-aminence through sus-
tained growtn &t & nigh rate over severzl vears. The growth
had accelerated parricaiariv sings the Seventies. aring
he veriod 1971-72 wo 1982-32. ST reverme had registered an
arrmal growth of 3* per cent while in tne preceding 19 years
the growth was at a rate of barely 1% per cent (Tavle 2.3,
Tne 5T growinh witnessed in Andnra Pradesh between 1971-7C2
and 1985-85 was the highest among the maior States. As

Table 2.4 would stxw. thne growth in ST reverme in Andhra

Pradesh as in otner States has been faster than that of the
SDF., with a ovancy of more then i, Cant this growth e

sustained in the funare znd if so. what should be the



Fole of Sales Tax in Andiva Fradesh
and Fotential

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

2.2 The Fotential

2.z Even with the fastest growth in 3T over the last
fifteen vears. per capita revenue from ST as Aalzs the ratis

-~ ~m T . s - . < s . .
T 5T wo 3IF in Andhra Fradesh is not the highest apme the

- - Lol - b s - - T -
STATas yaetl 120 1atdes 2.0 anda S.o! whllie e rans oI hs
STATS W1TNH respDacT W0 Si-oi ratlis has gone U In Tns Tan

, TR - - —~ e 3 -
vears enqaed Jxaoi-on., There s 2l 1east I1ve oSTAaTtes 1n Ihe

SOty with a higher ratio with Tamil Nadu ooming a2t the

3 v 3 s N v 2 amainet £ AN e -
tor with a ratin of 12 50 per cent az against .00 per oent

- . - - .- T tanE ne . — y < e
ST ANGNYR Cracess (/s oI JPno-tto. JEINET TN, N e IR

r i 3 v P v - = =~ * S ~ -~ -1 -
o 11, there seams T DS SOTDNe ISy EYSaTay Syerticon on s

part of the State o raise mors revenue from ST, That Ananra

- - " s . N - s o= - -
Fradesh cculd ac pettar in zhiftine urp the vield of  aales

- . .. . . . -
= - v LT RS- TOVLY & Y ST NN N
TAM 18 AlSC unferilines OV e IACT TR DUSVranty oI ravaenus
- - - —— - N
- = ~ e = s
TOr &8 Wit resDalt 0 S 13 N0t among e nghesy in Tns
[ . r oy o T I ~ 1 » TS ere D ') b N
. 28T N IAanT NEE Qellined In ThEe LU [ads VeI
w e .- - L o
-. - = = - P, o~ = N R ] - P T v
To 1800 -30 Az OTMDRYrSS T4 The  pregeding FE WAL ICS AN
(Tarie 4 = e re v N~ 3 v4 v vy O YR .
VIATLs L4 noweVar, DeI0re Qrawing Sueh 2 oaonoliaslin A
i
-~ . g AT TMA T Tt DY e Fhes D 5
18 NEOSSEAYT T L0 INTO TN TRY PoTanTial ol ThNe STals %
- N , . -a a . - - -
= A 3 ] [ ey STy =, R} -~ Y v
SOm= mOre Qeprth. SANOE, QS 28 well IMmow. TN Jevel oY ey

- . < N - : . . .- -
23aP1ta QOMSSTIC DrTanCl. TntAsnh. Anporiant. 1 Nt ThHe oy

SR 4RTS

getarminant of  tax  potential. There are cther important
factors 1ike the structure of the econcmy. the level and
pattarn of consumption {and not just of SIF), desres of in-
equality and so on. These must be taken into acommt before
pronouncing any Juasment about the relative @y offort of

the State or ite potential. It is also important to note
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that the ST reverme in the State has  bean growing at  the
ratve of over ) percent per sorrus in i1zst 15 vears. Further
acoeleration of the ST reverme growin iz thus not egoing to
De sasy and wmay have serious reperoussion on the  industrisl
growth of the State znd the consumrion level of the paopie.

uniess the structurs of the Tax is carefally designed.

.3 The Strusware of the Stats s Eoonceny and Trends

ta

D} Ancdhra Pradesh (AF ).

oI Awdhrz and Telengana regione, coreti
wong the four souilhern States znd ramve
i terms of arez ang ropalation.  In

growth,  frwmever the State does not  yank

carite  income ©F the State is the lowest amoneg

States antg in this respsct ths State rzobe

Tifreen maior Stetes of Ingiz 1 Tehle 2.7 Nz relaTive
eition has more or lesg remzinesd rmohmomges Toy  The  lzet
o gecadss .
L.l Frilowing the pattary ohEerv=3 in The SamTtr 22 2
whals, the somnomy of AF iz omyimarily asrs-tases.  Rougniy
Tws, Tifths of e SF iz gsnerztes In e primery secTor
comprizing agrisulnwe. mining and  2uarrving.,  Inrestry.
iogging, and Tishing. Agrisulitwgs 2ions ommrtributss over
one-third (Table 2. 6@, (wer the vearz the importance of the

primarv  sectors in general.  and asriculture in particular.

~ ~ - -

has been showing a elilining Went whnllon again 18 in iine

- ~

withh the trend in mhe oomreyv. The contribation or hs

-

tats wnich used to be neariy &6 per

4z

primary sectors in the

. Lo et

cent in 197371 now stands at tarely 43 per cent. 1

5
D
0
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Fole of Sales Tax in Andhra Pradesh
and Potential

of agriculture itself has declined from around 55 per cent
in 1978-71 to 37 pcer 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 fezturs ~f the State’ s economy has been
the significant comtributicon of the mining and quarryine.
and forestrv sectors in the SDP. In this respect. the State
- ranks higher than many of its neighbours. This should be
borne in mind while comparing the sales tay-3IF ratin of AF
wiih other States. since the products of these sectors can-
not be taxed beyond a certain limit under the State’s

General Sales Tax A-~t. =zc mach of the prodauet is  either

c+

directly transperted out of the Ztate in the form of cons-
ingment transfers or it comes under the category of
“declared goods” and the mautimum tax leviable on it is 4 ver
cent only. As mach as 9 per cent cf the income from mining
in AF comez from coal whicn comez under the category of
‘declared goods® and thersisre cammot De tayed at more than
4 per zent. This can oe ore of the factors responsitle for

the relativelv low sales tay revenue-SUF ratic of A%,

2

2.2.4 The way it is stractured in most States. sales ta
base originates from the mamifacturing and trading sectors.
In AF. the size of non-primarv sectors has gone up from
around 43 per cent in 197@-71 to 53 per cent in 1985-86.
tut. 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

e
e



Role of Sales Tax in Andhra Pradesh
and Potential

the SDF has not been more than one-fourth. And this share
also has been declining since 197¢-7i. In terms of in-
dustrialisation, the State ranks only twelfth among the fif-
teen major States.

Z.4 Index of Tax Effort

. . . . .
Lg% The prececins analysis suggests that prims Isoie.

to

the scope for sales taxation in Andhrya Fradecsh is relativelv

o . .. . .
iimitea. Thne dominance of the rrimary sectors and the
Qe iving  share of manulacturing and trading 4in the State =

eounIry . oomtined with the limitatisns arising from the OF
Act  oonzstrain the State’'s capacity in raising revenus from
salez taor. indeed. it would apprear remarkable thzt the
tate has beer able 1o achiszve a high growth of 2T revenue

over the laszt fifteer vears. Ar,  econometric exercice

carried out to examine the tay effort of the State reliaz-

tivellr o its potentizl alse confirme that with the indey o7
ey - i - hi . P, - 3 - - -
2 eIfart at lif Ar:dnra Fradesh haz done better thar,  the

averass  in the first five vears of 1ne trasent decade ' vige
Tabile 2.% and Avpensiy

13Las L. ana “_ype..-&l,.

L4z Never—hnelazs it woilid not e aorrest to ocanolinae
; L am - . N
that thne 7 potential of the State has Deen axhausted ac

r
not  the nighest and is way pelow that of its neighbourings
State Tamil Nadu. What is more. as 2 proportion of consuanme-
tion expenditure and expenditure on non-food items, sales

tay in Andhra Pradech constitutes about 2.75 per cent and &

rer cent respectively (as of 1983-84., vide Tzble .19, as
compared with €.51 per cent and 16.£€ per cent in Tamil Nadu.

[
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Role of Sales Tax in Andhra Pradesh
and Potential

4.1 per cent and 18.5 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 economy 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. The
oresent study seers to address these aqguestions. In the
ch=pter that irrmadiatel'y fellows, an attemct is made to con-
stract a medel - which will help to assess the potential of
the State’s revenue keeping in view the relevant factors and
“hereby o maie projections or forecasts of revenue in the

future more realistically than before.

oL,
—t



Role of Sales Tax in Andhra Pradesh

and Potential
Table 2.1
Share of Sales Tax im states own Tax Revenue in
Fifteen Major states

States 1978-11 1975-76  1388-§1 1965-86
1.Andhra Pradesh 36.67 43.33 48 .48 52.99
2.Karpataka 48.83 48.78 5¢.0¢ 55.42
3 Kerala £5.84 §1.31 pe. 58 §2.7%
§.Tapil Nacu 54.98 g6, 22 1.9} 64.13
5 Maharashira g2.¢1 £3.18 g6.3! £3.30
§.¥adnya Pradesn 47.31 .11 9.72 S8.41
7.0rissa 52.12 55.¢¢ 58,81 51.89
. Assar 4] .8: 45 .81 47.87 57.83
¥ Biker 46.75 5¢.97 18.0¢ 87.43
ig. Cujrat 59.9% £6.04 66.63 £4.25
ii.8aryana 3§.67 Y .31 {€.71
12 .Punjat 43.33 ;.33 44 .68 46.73
13.kajasthan 46.26 51.68 63.98 8935
14.Utter Pradesh  48.73 52.94 5¢.31 56.86
15.West Bengal 52.87 55,63 56.7¢ g9t

[N
[o}]



Role of Sales Tax in Andhra FPradesh
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Table 2.2
Composition of State’s Omc Tax Bevenpue in Andhra Pradesh

{per cent:

-3
3

¢ 1988-41 1985-8¢

items 1961-62 1966-87 1978-7! 1§

-3
-—

i. Sales tax KEIS I {0 RKT SE SN KI.T B T F S
o, State excise duty RT3 1848 R8T D33l iRlp kg ¥t
3 Stamp & registra-

tior fees i g £.77 1.3t S L S S-S
§. Vehicle tay UL S SR S T K O T O . I
5. Passenger good iy - - - . B -
§. Lané revepue O S PN P S S A A
7. Elesctricity duty .88 g8y @@ L LS B 13
£. Ertertainment tay R gy LU L3¢ 430 -
8. Other tayes KR DS I 2.1¢ - ier

: ST
seurcer dsoin fatie

. e
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Role of Sales Tax in Andhra Pradesh

Table 2.3
Grouth of Sales Yax Revenue ir Major States
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Role of Sales Tax in Andhra Pradesh
and Potential

Tabie 2.4
Sales Tax Buoyancy & elasticity for Major Statest
1961-62 to 1985-86

suey. fask Eiact. Bant  Euoy. Ramk Elast. Ramt  Buoy. Ramk Elast. Eank

i.Andhra fradest 1.57 3 1.41 9§ .68 2 1A @ 1.0 1 1.88 ¢
2.Earnataia 1.2 13 14 8 108 14 121 18 1.6 8 1.26 7
3.Keraia 1.46 7 1.5 6 148 8 13 % 1.8 8 1,31 3
{.Taeil Nady 146 & 156 7 1.3 1 1w 8 LTI TS S5 B
% Mazarasktra O L T Y Ty & 13 % SR TS S R |
£ .¥adhya Pradect 1301 iy b 1.3 ¢ g 1% XTI LI UR S
7.0rissa i85 2 178 ! 1.8 4 136 ¢ 1.66 2 1,28 ¢
8.Assa» 1.40 18 1.4 12 Y S U0 L K PITOI 1l e
9 Bikar 1.3 10 18 ¢ | A I U 1.48 6 1.1 12
18.Gujraz 148 8 40 12 145 7 1.ae 1,30 18 1. it
il Barvans 1 U VR Y 1es 1 8 i 44 14 1 i
12.Punjat 149 & 1.6 3 1! 8 1.4 3 1.68 1 1.3 3
13.Rajasthan S T S U ¥ 1.9 1 160 1 1.68 3 1.8 1
14.0tter Pradesk 1.52 4 1.3 I 1.3 1y 132 1 £.20 1 1 on
18 West Eepgail 1.37 i1 1t 2.3 1 L 1l £.A0 10 118 13

¥ Witk Fespect ¢

v
N4
wia

<
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~ Role of Sales Tax in Andhra Pradesh
and Potantial

Table 2.6
Sales Tax as Per Cent of SDP ip Major States
{Per Cent)
No  State 1971-72 Rank 1975-76 Rank 1988-81 Rank 1985-86 Rank

1. Apdhra Pradesh 1.81 it LU 6 3.9 b 597 ¢
2. Karnataka 2.89 5 1.8 LI T 5 6.81 ¢
3. Reraia 3.32 I3 3 5.8 Z 7.0 %
4. Tanil Nadu 3.67 I 567 110 1 1253 ¢
5. Nabarashtra 3.96 {0 4.82 2 5.3 3 6.5¢ 3
6. Madhya Pradesk 1.96 e 3.23 T30 11 3.8 I
7. Orissa 1.67 4 219 14 2.66 13 3.4 12
. Assar 1.7 13 2.81 1% 1.3 15 2.92 15

. Bihar 1.19 12 2.3 13 2.97 12 3.2 12
. Gujrat 3.38 TR W ¥ £ 53U { 6.66 4
1. Baryana 2.2 T 3.8 8 3.52 8 £.3 8
. Punjab 2.46 6 2.8 138 $ 3.83 ¢
. Bajasthan 2.18 § 2.6 12 3.57 1 $22 7
. Utter Pradesh  1.59 15 2.9 § 2.5 14 2.95 U4
5 TWest Bengal 2.12 ¢ 290 19 31y 10 3.1 18




Role of Sales Tax in Andhra Pradesh
and Potential

Table 2.1
Per Gapita State Domestic Product im Fifteen ¥2jor States in India.

kverage per capita Per capita
States Per capita Rark SDF Bank SDP  Bank
Sppi 1978-71 1984-85

{Es} {Bs) {ks)
i. lpdhra Pradesh 1650 -8 513 8 1944 g
¢, Karpatara J1ee i gt 1 808 §
3. Kerala 48 5 583 § 2181 £
4 Taril Nadu 21§ 8 578 i€ 284! 7
5. Makarasttra KN 3 788 4 315§ 3
¢. Madhya Fradesh 1788 13 47 i 1657 13
t. Orissai el i 4c¢ 14 1584 "
£ lssar iEed 1 @7 il 1783 g
9 Bihar 143z 1t KIK 1k 1354 15
¢ Gujrat 2814 { B@s K 2811 {
11, Haryana 33U 4 86e 4 3197 I
12 Phupiat i 1 1845 ! kiR :
i3, Fajasthar i g 31 b 178 11
14, Utter “radesh 1611 12 7€ 13 1744 12
13 West Bengal 785¢ 5 88 5 2431 A
. hverage for the three vears 1983-84. 1984-6% =ri 1G83-8F
T Ir the case of Oricca. the perisc for the average
per capita State dozestic product ic frop 18I1-34 to 1984-8%

tetirates of State Domestic Preduse: 197@-70 1o 14BE-EE.
o~ TS a8



Role of Sales Tax ir Anihra Fradesr
and Fotantiz’

’

Tatie 2.6
Sectoral compositicr of the State Domestic Produ-t ir
Andzra Fradesh
i¥er Cert:

Itens 197@-71 197576 108@-8: 18Ei-Ef
A.Primary sector 9.1 4978 4R M 410t
1.Agricuiture CTUE T O TR VA VIR 5
¢ Mining, quarrying.
fishing, forestry.
logging $.i8 3 21 2T
E.Non-primary sector 47,68 5.2 54.7¢ 38 gl
3.Manufacturing 38 1T 11,65 g
§.Trade.hotel &
restaurants IS0 RY TR TR {7 S VA
5.0thers including cons-
truction and services i L43E IE6F g

Source: As in Tabie 2.6

33



Kole of Szies Tax

Table 2.¢

ir

— >
Iir Andnra Fradesh
o~ et ore ol
and Foterntizl

Indices Showing the Belative Saier Tar Iffcrt
of the Major Srates.
State irter Farr
1 Andhra Pradest iif.} -
2 Karnataia 1ieh ¢
3 [Rerala 1247 3
4 Tanil Bade gl 5
5 Mabarashtra 123.% {
¢ MNadhya Pradeszr  :€.% i
T Orissa =Y i
B Bibar g5.1 i3
§ Gujrat IR 5
18 Haryama 13,0 4
11 Punjab 48 !
12 Bajasthaz er.d ¢
13 Otter Pradest it 12
14 West Bergai 8 iy

Source: Appendix !.
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APPENDIY 1

A Ztudv of States’” helative Tax: Effort in India
& Covariance Approach using rocled Diztail

There are Dbasically Twos arrroaches ITollowed ir
the literature to measure Thne 1oy efcrts of ctates. b
cimyle me'.f::od ic what iz mown 28 Tns Reprecaentative
a” metnod. In ite simplest vercicr. thic method com-
rares the tax-income ratis of = etetes with  the

D*f"c the difrerence ac an inditztir 21 1!

(S SRy

o
[

of that state. The oovisue cizzgvantages of this
methon are: Tiretly, the 3y rovarmas variable  is
rathey rigidiv linked o whe ino variatle in the
sencge that the income elzsTicity -5 assumsa To be
uniTy. 3 secondly. income is z2zzined o be the sole
determinant of tax revenue.

The other eagually w=il-knaw mpethod  is the
‘kegression Approack: . Fesertiz_ly irn this method.
TAX revenues raised Ty ctates are zssuaned s pe 2
fun-tion of their income cice and t’.'::er relavant vari-
avies, anz that there sTe
all the cramtes. ne iat
estimatec vaiue % th vi

<
NEInE T eomilnes TR

~S A - R ke 3 eals

TLTZRULLY I Lo Cegyes

c-ny [ mz v
[RCRE N 2 ns naln

croadly
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I oiher
IwnmTtian, cT
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variables
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Kole of Sales Tax in Andhra Pradesh
and Potential

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 partliv tc the random factors. Bt it
ie difficult tc seper=ztie and quantify how mach varia-
tion is due to differences ir. the effort factors and
how mach due to random faztors

Within the regression approach, one method to
achieve this is tc use pocied time-series and cross-
section observations and estimzte a combined tax funce-
tion in a general ‘Fixed Effects’ model framewcriz. The
reasone leading tc the choice of the fixed effects
model are triefly as follows.

Under the assumrticon thst 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. ~ Eroadlv. these models fall intc twe
groups: {(a) Fixed Effects Models. and (b) Errcr Com-
ponent Models. ’

Eath 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 socioceconomic factors. Houever.
the fixed effe~t models assume that these structaral
differences remain fzirly stzble over the sample

period. Simiiar assumption can also be made for
variation over time. In contrast., the error component

models assume that the variaticon of the parameteres.
either across the stztes or over the tine pericds., is
not statlie or “fixe 1T can be construed as part of
the stochastic disturbance term. The checice between
the two types 2f mocels, naturally, depends on the in-
stituticnal reziities relevant to the probiem.

For the puarpose of the present study, the fixed
effects <type modeis are chosen for estimating the
variation in the parameter vector.

The basic wax function considered ic: st= fisdr
npsdr lor:. where the variables are defined ac
fcllows:

(¥ ]
-1



Role of Sales Tax in Andhra FPradesh
and Fotential

ST
PER CAPITA T(TAL SALES TAY REVENE

O3DP
PER CAFITA SDF AT CONSTANT FRICES

NPSDF
PERCENT OF NON-PRIMARY SDF IN TOTAL

LOFR
DORENZ RATIC INDICATING Thr INDOME DIZTRIBUTION

Within the fixed effects model
a number of altermative hypotheses :
depending on varving assumprions regarding t? svs-
tematic part of the equation as weiil
behaviocur of the disturvancs term. For example. in
thiz stadvy it is . specifisd that only: the intearcept
param=ter varies across the statez ut the slicope
parapatars may be common.  Similariy. the bebaviour of
the disturbance term can be asawpsd o conform to OLS
assumptions wr some  form of hetsewssedasticity  can

alse  be assumed. To some sxtent. the choice of the
specification can be made on the besis of statistical
fests of structural change. =it the specification

choice also dependz on the purmose of the study.

Also while specifving the tax function, al-
lowance should alsh> be made for changes over time in-
addition o starte-wise variatiorn. This is sought o
be achieved in e alternative wayva - either by in-
ciuding a time trend variablie, or oy includine year-
wise dwmy variatles. The firat method assums:z that
the time variation is unifrorm wheewas the seoond
method can  taks  oare of uneven variation over time.
We smplov both the altamartives with a view to choose
on the basis of their relative accracy cof the regres-
Sion resultz.

Further, the guestion whether To use time trend
variable or time dummyr variavles aisc Jooks irrelevant
as their R33 figures are not significantly different
from each cther. which implies that time variation is
not uneven.

The combined taxz function is eztimated with 2
further line=r restricticon that the state-wise dummy
coefficients add up t wiity. Tnise  yestriction if
hoids true. would not only directly yvield the relative
tax effort indices. but also would improve the over
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and Forentizl

all efficiency ¢f the regressicn resulte. The KLS
regression resul+ts for each tax as well as for the to-
tal tax revenue ars given below. Table 1.1 gives the
results of the tax function estimated with the ime
trend.
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2. SALES TAY KREVENUE PROJECTIONS AND' TARGET FINATION

2.1 Introaucticn.

- L. . N . .
i P A~ U S
=1 Making advooite estimates oI ryovenus ITYr Thne ne

Iznancial vear 1€ ons oI the Key ProcsIses I DUdgaetars ex-
3 T v ad T il - R R
erclise. Ine ever-griwing governne ental ISTIVITY ang wne con-
} L . s Y~ v T navr :.r; 3+ 4 e
seguent rise in the p.,\:'...l-_ axpenlliTure nave mac 2T ATDPera-
TIVve TL have revenue ecllinRtes S JATTWALE S prlsglilie ITY

Pt UPOH S i arhal R by

smocth implepentation oI the ex nditure programes. ine az-

vant  beari on The enTiye budgetary Styucmure:  2s the
=vount of funde to e othner sourses sath az wor-
rowings crucially depsndzs on The anticizated Tay  revenues
Farther, the direction o

-~ 7 -~
of the expenditure oo

-
3.0 boart from inTluencing the budgetary struls-an
TR estimates also hely in fixing guideliines ~r war-

CY TARX CCLlieltlrs. ©1Thout revenue targets, Tns tax

b
collectors., however sabhle and zezlious thev mav he. mav not

0

repective and diresticn =S LT now masnh yevenue 231 be 201~

ot A o . oo
lectec during the vezr and whether thaeir eIfforte are on

il

right lines,

1=
-t
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y Revenus Frojtections and

PSS -

Targer Fixatior

.15 Though +the irportance of revenue estimates has
lone bear recognised., due attention does not seem tc  have

eer. il s far, e meike them as reailistic as possitle.

2 Travsiate the tayn revenues on the hasis of 1ts growth on-
SEYVEC SUrine  the previouws few yvears. AT best, 1the

Trojectes  estimzies are corrected for the assuned chanes in

]

.18 The method currentily Tfollowed for forecaszting

ez tax revenxe and fixing ¢ revenue targets in Andnres
Pradesh (APY, is also on similar iines. The revenue ec-
timates are fixed by the State Finance Department in oon-
sulitation with the Department of Commercia® Taxes. Teo stare
with, th= Commercial Taxes Department prepares the initial
estimates by taking inte account the pacst trends in the
reveriie ooullections. Based on these initizl estimates the
Finante Departnent determines the Final estimates keeping in
viaw  the budgetary needs. the likely irnflation rate and
cwner 3nagmental factors.,  The over=l] target is  then takern

ze the Midget estimate for sales t=x revenus. (Onoe the over

.- . . .. L . it e
=, tare=t  is fixed., 1the Commlcscicner of Tomprerclial Tae:
K . S & T v Tivd ed Ay o =
o fives the collectiorn targets Ior eacr: Livision. il

The Tvdvisional heads in warn.  fix targetz for each Tircle
amder thelir durisdiction. PBat at each stage the targels zre

Serived mostlv on the basizs of the past treris zlone.

sorE The method. 2= noted later in this study., 1 =
simrlie version of a clazz 2f forecasTting technigues kmown as

e ime series’ technigues, combines with experl juagment.
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Sales Tax Revenue Projections and
Target Fixation

past bv many studies. For instance. a study of total
revenues of the Central Government for the period 1949-52 to
1962-63 (Gupta.1967) indicates a consistent under-estimation
in the sense that the actual revenue alwavs exceeded the
budeget estimates. Similar tendency was alsc observed by
cther studies such as Fremchand (1983) in the context of

cther countries.

2.2.8 The main source fcr this tendency appears to lie
in the crganisational. pclitical 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-
tal performance. Such conservative estimates are also
preferred by the begetter. as thev provide a margin for
higher actual expenditures. <Conservative estimates alsc en-
courage the spending agencies to believe that revenue might
actaally cover expenditure. In some countries revenue es-
timation is carried out crudelyv. without adeguate attention
on the impact of government expenditure” (Premchand. 1983,
. 76).

3.2.6 . The experience <f AP in sales tax revenue
proiections would seem to conIirm this prognozi=. Sales tax
being +he most important source of state tax revenue in AF
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 Govermment finances. In the words of Prest

..no government can hope tc execute its economic pelicies

successtully if ite budgetary forecasting is wildly
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inaccurate” (Prest,1962, p.133).

3.2.7 In this context, mention may be made of a recent
study by Subrahmanyvam and Swamy (undated) which reported

some detalled projections of tax, non-tax revenue and expen-

aitures of the State. Sales tax revenue forecasting was
also attenmcted as part of their studwy. The revenue projec-

tions were derived for the period 1981-82 to 1985-2€ based
on time series data from 1961-6C7 to 1983-81. EBasically., the
modeis employved by them te obtain alternative forecasts are

nased on twe approaches:  the compound growth function ar-

proach and the determinants approach. Under the latter ap-
rroach: 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 alsc the interpretation of

the resultss.
=, The main limitations cf the Subrahmanyam & Swany study
are as follows:

2. In the case of the compound growth models. ne
attempt was mzcde 1o examine the suitability of
such models for tax revenue forecasting. As is
well Fmown, Lhe compouns growth function is only
a special case cf the class of models kmown as
Autc Regressive Moving Average (ARMA: or Aute
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 o identify = less restrictive AWML
specification. The suitartility of the restric-
tions could be derermined on the basis of the
regression diagnostice such as DW statistic. the
Q statistic and the RMSE. apart from the other
sumary statistic. The presence of autoccrrela-
ticn in the G model might yield biased

46
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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.

-+

n

fereca

0
f

o

Q

[o 1

In the determinants models, none cf the
specifications seems to be complete. For ex-
amrle, 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 uninown reason.

Specification of the price effect itself is not
adegquate. Eouation 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 variatle
representing the relative price movements. I
the absence of such a variable. the specifica-
ticn cammot be regarded as complete.

It was observed by the authors that over 52 per
cent of the sales tax revenue come from about 3%
commodities produced in the agriculitural and the
non-agricultural SecTors., thereby indicating
That the idezl proxy variable for tax base wouid
be SIF excluding the services compenent.
However. equations 4. 5, and 6 have nen-
D,

. - ~ - R
FEF2CUITEL U 38 The YoMy Dase.

bxcise revenue 3is used as the "leading
indicatcr”™ Zfor the sales tax determination in
the equations 7 and &. However, these equations
cannct be used for forecasting for the simple
reason  thzat unlike in the case cf the macro
variatles such as SIF and price, excise revenue
forecasting itseif 1is a complicated exercise
which probarly depends upon the movements of SDFP
and other macro economic variables.
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3.3 A Froposed Method for Forecasting
AP Sales Tax Hevenue

3.3.1 Several techniques are available feor forecasting
and the choice among them depends on the nature of the vari-
avie under study. Befcre we select 2 suitatle combination.

it is useful to taie a look at the relevant technigues.

3.3.C The available fcrecasting techniques car be
grouped under four catecories depending upon their basic ap-
rroach. They are: A. Judemental approach. B. Time series
aprroach. C. Econcmetric approach. and D' Combination apr-
rroach. Jﬁdgrrental techniques rely mostly on expert jude-
mente regarding the future movements of the variable. Thie
ncn-quantitatve approach can be biased unless the expert
oprinions are based on long exverience and informed iudegment.
The other‘ techniques attempt forecasting in a more cobjective
way. However, some judemental element is alsc needed to im-

prove the forecaste made through other techniques.

3.2.3 Both time series approach as well as econometric
tecrnniques attempt te  feorecast a variable on the basis of
ite past movements. The time series approach views the be-
havicur of the wariavle zas caused by innumeratle factors
wncse individual erfects are r;oc sma2i 1o perceive and quan-
tify. Mt the combined effect results in a systematic trend
in the movements through time. albeit disturbed in the short
run by random facters. Hence. +the time series methods at-
temot te first seperate the svstematic and random components
from the past movements of the variatle., identify the svs-
tematic pattern in terms of a univariate function. and based

orn  the univariate functicn. +the future values of the vari-
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able are forecast.

A. Time Series Models

3.3.4 The commeonly used time series models are: a. The
Compound Growth (OG) model. ©. The Exponential Smoothing
{ES) model. and ¢. The Autec Regressive Integrated Moving
Average (AKIMA) model. Of these the OG is the mecst commenly
used model for forecasting economic variabies as they appesar
to grow more or less in proportion to their bDase values.
The BES modelis are used for business forecasts such ac sales
forecasting. These models express the current values of
the variable under study as a weighted sum of the rast
values. The conventional moving average model, the adaptive
expectations model. the Holt-Winters type of seasonal ad-

justment models are some of the commonly used ES models.

3.3.¢ The ARIMA models. also known as the Box-Jenkins
(B]) models refer to a wide range of models that seem +o
represent the real werld time series variables clesely. The
G and ES models are special cases of the ARIMA models.
Basically, ARIMA models view the svstematic movements of a
variable as a result of thrze types of transformations of a

.

pure random variable or “white noise The first +rancfor-

mation is known as the Autc Regressive {(AE! process where

the current valiue of the variarle is tTaven to bhe finite
weighted sum of its past values. The seccnd is termed as

the Moving Average (MA) 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 ‘stationarv® or ‘non-
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driftine” series is transformed inte a non-stationarv
series. The ARIMA process is a ocombination of the Ak
process, MA process. and the integration process through
which a “white noise’ series are treated as an input to be

transformed intce a time series.

E. Econometric Approach

3.3.6 Contrasting with the time series approcach. the
econometric appraach. views the mevements of a variable as
caused by a few exogenous factors. in accordance with a
definite causation process. This arcryoach tranclates theorv
or a hypothesis regarding a causal relationship into an al-
gebraic eguation or system of ecuations, whose parameters
are estimated by econometric methocs. Depending upon the
assumed causal relation. the econometric models are usually
chesen as either single equation models or interdependent
system models. Tne interdependence modelic ne=d large data
base, utmost care in specification, and elaborate estimation
procedures. However., the Ifcrecaszs crtained from these
mocdels are found tc be very senszitive *to any errcors therein.
Eten the forecast accuracy of the multi-eguation models is
found tc be ne better than that oI cther Tvpes of models.

3.%.7 The mest commonly emricyed single  eguation

§

models for tax revenue forecasting are the tax-income
resoonse models, namely. the bucyancy and elasticity models.
However. the basic purpose underiyving these +two income
response models is mere judgmental than to provide a  causal

relation. Therefcre. the policy simulation with them is

50



-

Sales Jay Fevenue Projections and
Targe=t Fixation

also limited. A more useful approach i= the determinants
approach where the movements of the tax revenue is sought to
be explained by a set of relevant determining factors such

az the tay hace. tax rate. price facters and sc on.

3.2.z Finally. the "Comtinatiorn’™ approacn seeks 1o
combine ths time series an?t ecomtmetric arrroaches. Ty

trpes of comnination methods are in vogue., Une metnod is to

comtine the forecasts oblained by selected time series

methods or eccnometric methods as a weighted average. Tne
other ic the “Transfer Funezion™ (TF, appreacrn. L T

describes the dvnamic (or delzyes. response of the depencent
variartle 1o changes in an independent variarvle. L specizal

case of TP which can be suitatle fcr the present parpose  is

the "Adartive Expectations  mocel. us the transier func-
ticn apprcaczh comtines the cnometric models with time

series processes.

3.3.¢ &4 poszible set ¢f criteriz for evelving reliatle
forecast mocels fer AP sales tax revenue can be drawn ur on

the hasis <f the main requirements spelt out in the terms of

reference of the  study. Lozoriing 1o the terms of
reference. he model, firstinr. should enavie the Government

to obtain ‘realistic”® forecasts. Secondly. the forecastine
model should enable them to adjust the forecasts with
reference to ups and downs in the Sta*e’s economy. Thirdiv,
the terms of reference alsc implv that the model should
facilitate pelicy simalation so that the effects of any con-

templated changes in the tad rate structurs will e bmown in

(8,
[
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advance. as also the effects of 1likely inflation rate.
Finally, though not mentioned specially in the terms of
reference it should be added that the model should bte simple
and should take into account the limitations of the avail-

able statistical information base in the State.

3.3.1p Keeping these criteria in view. four alternative
m>Jdels wers selected from among tne Iorecasting techniques
reviewed ancve. These are: 1. The Compound Growth model, Z.
The AKIMA model. 2. The Determinants model. and 4. The
ranisfer Functicon and the fLdaptive Expectations model. The
first two come under the categery of "time series’ models,
ne third teiong 1o the “maitivariate” models., while the

remaining are ‘combination’ models.

3.3.11 The 1twc time series models have been selected
with a view +to achieving as mucnh acturacy as pessiblie
without reguiringe a large data base. The time series
forecasts can alsc be used as  ysz isticke Ior the mere
laborate models. Though the time series approach suffers
from a serious deficiency, namely. that their use for pelicy
anzlysis is limited, the iimitation can be covercome 1o some
extent through incdirect metnods. “or example, the facters
oTten reguires tc De Taren ints acoount  in operating a2 tax
revenue ferecasting model changes in the tax rate structure
an¢ changes in the inflation rate. A possible way ¢f han-

diing this could be tc first purge the revenue series of

the two effects and aprly the time-cseries methods. For ex-
amcie. the tax rate change effect can be removed by the
‘Froportional Adjustment” (FA) methodd. Similarly, the

4. The assumptior underliying the use of the PA method is
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price change effect can be removed by deflating the revenue
series by a suitable price index. The two selected time
series methods can be then avplied to the revenue series
thuz “"cleaned” of the inflation effect and the tax rate
change effect. The fcrecast values of the tax revenue can
be adjusted later for any experted changes in the price
level as well acs 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 withoutr anv

adjustments. (ST), (ii) actual series adjusted for price
changes only (STR)., (3iii; series adiusted by PA method btur
ot adjusted for price changes (AZT), and (iv: cleaned

series of sales ta revenue so obtained by adiusting the
actual series for *tax rate structure effects by the FA
method also deflated for price change effect (ASTER:. Tre
forecasts obtained by the four variants can be cross-checkad

agains*t one ancther.

i. The Compound Growth Model.

2.3.1¢ The CG model is, by far. the most commonly used

. . . . . ..
model for forecastineg economic series.  Let the variable wni-

that the effect of the =tax discreticonary changes 1s
proportional te the totzl tax revenue. The adijustrent
mechanism is as follows: Let ST: be the tax revenue in
tth vear and D+ be the additional revenue attributatle
to the tax rate changes introduced in that vear. Az-
suming that the effect has continued in the furture
vears and is proporticnzl to the tot2l sales tay
revenue, the "cleaned” series can be derived as AST:
where ASTt= {STt- Dt]1.ASTe-1/3Tt-1.

(el
€1
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der study be xt which is assumed ¢ grow over time at an an-
rual compound rate r, from a base £. The OG function is of

the form

4
o
¥}
jo -
-

I+rit exp(ur; (1)

- -~

Z.3.14 Essentially the model can be regarded as a special

S
9

zaze of AFIMA models. For, the eguation can be rewritten as

ti-Lizt= k + (1-Liut, where zt-log xt. k=log{l+r), L is the

P}

lag operator. and ut, the stochastic term. Thus the G
Tunction can be regarded as either AKRIMA(©.1.1) in log x
with the 'restriction +that the MA pelimomial parameter is
unitv. or as ARIMA(1.2.1) in log » with the restriction that

the parameters of both the AR and MA polynomials are urite®.

3.3.14 Pending the test tc determine whether the ARIMA
model <that fits the sales tax revenue needs such restric-
Ticne. the G function is estimated by ULS in its semi-liog
Torm. log xtz a + b.t + ut, where azlog A4, and bzlog(l+r:.
The function is fitted for <the four alternative seriec

dezcribed above.

ii. The ARIMA Model.

Z.3.18 The general form cf the ARIMA models is as fol-

lows

5. The explanation is as fcllows: The OG function deter-
mines xt is xt= A.(l+r)it.expiut). A similar expres-
sior can be obtained for xt-:. The ratio xt/Xt-1=

i1+r) exp(ut-ut-1 when exprressed in log terms can be
written as an ARIMA (©.1.1) or ARIMA (1.02.1).
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o

a(l)p.(1-L)dzt= k + b(L)g.ut {

where z=x or zzlog » dependineg uvon whether the model is
liriear or multiplicative. a(l) and b(lL) are polynomizls in
the lag operator of degrees » and g respectively. d is the
degree of ‘differencing’ needed to make z “staticnary’, k is

a constant or a  level’ zarameter and v,  the stochasTtic

3.2.18 Pricr tc estimation. the model needs to be iden-
tified in termes of r, 4, ani 2. Te socme extent, the =uto-

cerrelation =znd the partiazl ceorrelation funcricne can help
in identifying the degrees ¢7 the &% and Ma polynomials,
but by and large. these are determined on the basis of triszl

and error. and alsoc jucsnentse.

3.3.17 Intuitively, a salez tax revenue Ceterminante
function can be derived using the identity that total tav

revenue is nothing bat the product ¢f the sales tay base and

o

the average tax rzate. Since it is difficult 1o obtain ac-
oarate dzta on the taw bass variztle =2z zpecifiss v the <=
laws a proxy base variable has to be used. The proxe bass

~ “

variable in the case of sales tax could be SDF or a relevant
component. there-cof such as conswertio

. expenditure

3.3.1¢8 Further, the rroxg base can be spiit ints rezl
base and the price components in order to evaluate the in-

flation effect on the revenue yield. The use of proxy deter-

o\
tn
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equation. In the present study. we have tested all the
three methods by fitting three variants of the determinants

. the firet variznt intercert dwmgy variables

h
ct
b
)

b
(S

are emploved to mark the major discretionary changes in the
tax rate structure that have occurred in the past. In the
senond  variant, the dummy variables are replazed by a +time

trend variable tc capture the effect of tax structure

e - T - e L3 “r Ao + v Tt ARt v 1 T
TnEnges. in Lo LraArs varlant, e 2aJuEtel nominal LEx
. - N - - L. - Am o

. 1ot o v - ’e 3
revenie gerxrlies are ey X cyed 3s The aepenfdent varizanis, bl

this had led 1o a number of variants cof the dererminarte

mocdel whose bacsic form is as fellews:

b-
0
m
:J
1
W
[
3
[\
e
om
A
4}
+
v
ty
b
)
m
e
A4
+
[
(&)
’-l
]
m
L4
7

/Pyt a4.1

(P8

wnere ve denctes the proYy nDase. napely SIF in oonctant

. . e an . .
rrices, py ZJenctes the SIF gdeflateor, pw denotes  the
. . . ca . . . ‘ . —

wnelesale price index and 1t denotes the <tTime +trend. The

Y

. N - . - .
determinants funotion allows the PCLICY SIipAiaTION 1N a nere

convenient W&y,

iv, The Comrinztion Modelis
3.3.1¢% The time ceries models assume that the current

value ¢f the revenue scolely depends on its past values.

while the determinante modelz ass that the current
revenue is determined by the current values of the thne

determining ractcrs. The Combination approach seeks to com-

bine <the <tTime series methods with the determinants models

o
-1
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and thereby evclve a forscast model with the accuracy of
time series models while facilitating pelicy simalation.
Tnhus. basically a combination model resembles a determinants
model which alsc incorporates the lageed effects of the

determinine factors.

2202 in the preszent 2ontext. the need for taiiinsg z2--
o T the lagped effects and alss using the combination
models arises from the foliowing considerations. Unlike an
excise levy, sales tax is ccllected at a peint of time sub-
sequent o the time of production ¢ a commodity. and there
i=s usuzlly 2 gap betwesn the time <f production and time of
sale, If the SLF figures are derived on producticn besis
and sales tax revenus is ccilected 2T the time of marketing.
the tax base at a given tim p::ir;’.. need NoT oorYrespond o
the SDF level at the same pocint of tize. Further. the lag
increases as the point of sales tax levy is shifted teowsrds
the last sale point. In cther worc=. partse of the current

Py

vear’'s tax base belcng e the income level of the past

:‘ye’jvs

2.3 A simrle reason cr for incorocrating the lageed
efferst 1s the lags in the assezszments. The saies tax
revenue oollectad in & vezr need Nl Torresoons o tne tax

hase ¢f that yezr and it is mere likely. that ourrent

revenue corresponds to the base of the past few years as a
result cf the assessment delzy=.

3.3 This type of dvmamic benzviour of the sales tax

revenue in relation tc SIP is sought <o be captured o ke

a2lternative models: A, TransTer function modelz and E. Adap-

tn
1
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b.The Adaptive Expectations Modeis.

[o\)

.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 vear is assumed to arise from a
oypothetical income level, which is derived as a weighted
moving average of the current and past actual SDF. levels.
Ar  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 Nerlove, as

Xtz a + bvtt+ ut

vt- yt-1= d + (1-c) (yt-yt-1!

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

Y1z 2+ bil-chiyt+ Cxt-1+ ut-cut-l {(5).
wnere x ic logarithm of the sales tax revenue., y 1s
iogaritnm of the SDP and u is the error term. The parameter
~ is called the ‘dynamic adjustment lag  and indicates
roughly the proportion of the tax revenue raised out of the

current vear’'s SDE.
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2.4 Empirical Analyvsics.

3.4.1 The different models selected for our purposes
can be regarded as the best representatives of the four
broad approaches adopted for fcrecasting 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 forecazting ir particurar.

3.4.2 The time pericod used for testing the models is

the the span of 25 vears frem 1%1-82 1o 1985-87. The
forecast period considerec is from 19E7-8% tc 1945-¢1.

3.4.5 The tacsic series usel for the study are the te-

[0

e
+3] sales +tax revenue (ST obrtained from the annual budget
documents of the state. The other three variants are
derived from the ST series, the additional revenue mcbilisa-

~
i

tion (ARM) series pertaining to ST, and the whele sale price
indices. The acdjusted ST (A3T) series are derived from the
ST series using the FA& method with 1986-37 as the base year.
Both the ST and AST series are converted intc rezl terme oy
deflating with the whole sale price indices (1888-&7=103) to
derive ST real (STR) series and AST reazl (ASTK) series. The
series AST ‘and ASTE <thusz =zrs suppssed <o indicate the
nypothetical sales tax revenue thzt would have been obtained
if the tax rate-structure in the past had been the same as
that of the year 1986-57, The trends in these series are
indicative of the effect of the discretionarv changes in the
tax structure and that of the price rise on the sales tax
revenue. The four alternative series are shown in Tabie

3.3, and are plotted in CThart 2.3,

(8]
[y
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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 hypethetical situations explained above. For
example, colum 2 shows what would have been the sales tax
yield in the past, had the price ievel been the same as 1in
1986-87. Similarly. columm & shows what would have been the
revenue. had the tTay rate ztracture in the past been that of
1986-87. Finally. +the last cclwir: shows the likelv vield
under the hypothetical situation where the price and the tax
rate structure in the past stooc at the 1986-87 level.
Neediess to stress that simulatec forecasting for expected
changes in price and tax structure 1is simpler with <these

hypothetical series.
A. Testing of the Time Series Methods.

(i) The OG Model.

3.4.5 The regression resultes of the OG model for the
four variants of the sales tax revenue as well as the
statistics indicating their respective forecastability ars
given in Table 3.4. As in the case of many economic time
series variables. the O3 funciion Zits tzo the four variants
of the sales tax revenue weil. as inzicated by their respec-
tive RZ and SEE values. However. the IM statistics indicate
positive auto correlation amone the regression residuals ex-
cert in the case of the STK equation for which the DW just
managed to be in the inconcliusive range. The autc correia-
tion in this case. could as well be due tc mis-specification

of the form of the equaticn either in terms of the ex-



Sales Tax Aevenue Projections and
Target Fixation

planatory variatlies included or in terms of lags. This is
indicative of <the fact that merhaps, a more general

specification wecalid have vielded better fit and forecas-

tability.

3.4.6 Amorig the four variants of the model. the egqua-
Timne fitred 1o —he twe unadiusted series, ST and STR., are
relatively bpetTer than the other two adusted series, AST

and AZTx, both In terms ol regression accuracy as well as

Torecastarvility. This raises doubts regarding the overall
religbilility of The P8 method Ior removing the effect of
discretionary Thanges in The tax rate structure.
131) The AFIMA Mogel

3.4.7 As svated apove, the ARIMA modelis: are fitted to
oniy the logaritnms of the four tax revenue variants. Tir-
ferent lag structures are experimentes with. hasizally, the
iderntification o the lag structure is deone in accordance

with their respective aute and partial correlation func-
Tions. However. 1in acddition, some mere specifications are

zlsc tried in cr2er to improve the fit and forecastariliity.

2.4.n in generz.. even with first degree differencing.
tThe correlation functions in ail the four cases damped out
quickliy, thus indicating that the series do not need am

Tr

differencing wnen considered in logarithmic terms.

he
fitted regression results alse support this. The correlia-
tion functions indicate that at least three AR lags and one

M& lag are needed te¢ describe the growth path of the vari-

(o}
[gN)
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able under study. However. the model has vielded better
results with just two AK lags and one MA lag. The regres-
sion results of selected ARIMA modeis for the four variants

are given in Table 3.5.

3.4.9 Looking at the Table 3.5, one notices firstly,
thzt the S8RIMA mrodels describe the movements in  the sales
tax revenue betler than the OG models. thereby indicating
that the somewhat restricted growth patiern implied by the
latter is not valid in the presernt context. The CG model
2ssumes that the growth is uniformm throughout the period un-
der study which the ARIMA functions trove tc be not true.
Secondly. the ARIMS models fitted <o the unadijusted revenue
ceries have yvielded better results than when fitted tc the
‘nleaned’ series. Though the expianatory power of the lat-
ter egquations turned out to be better than +the former in
terms of Rz and SEE. the estimated coefficients are greater
thar unity which viclates the staticnarity condition of the
ARIMA function®. This could be an indicaticn that the ador-
tion of the PA method for cleaning the revenue series may be
creating certain jumps in the growth path instezd of remov-
ing those caused by the discretionarw changes. Further. the

regressicon fits are better with the series in current prices

Tnan  in constant praices. which could zise be an indication
of an errcneous acjustment 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 nc:

correct procedure to convert the series into real terms.

v

c. For a detailed and more vigorous discussion see Box
and Jenkins 11978) and Granger and Newbold (19771,
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2.4.10 Apart. from +these general observations, the
ARIMA models fitted to the unadjusted variant of the sales
Tax revenue series, particularly the ARIMA (Z & @), and
ARIMA (2 1} hclds much promise for our forecasting exer-

Cise.

.....

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
vielded better fit compared to the other variants as in the
case of the univarizte models (Table 3.6). The income and
the two price variables have turned out to be highly sie-
nificant in these equations. However. attempts at separat-
ing out the effects c¢f discretionary changes have not
succeeded. The time trend variable which is supposed to
capture the discretionary effects is not significant. Nor
diéd the intercept dumy variables representing the eight
maior changes in the tax rate structure twum out e be of
importance. These resuits indicate that either the changes
in the tax rate structure have not been properly captured
with th= proxies. or the latter have not been able to in-
duce anv discernibtle sriTte in the revenue function. This
inference is further suppcorted by the twe equaticns in which
the ‘clieaned” 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 eagua-
tions other than those with the unadjusted revenue series as

the dependent variable. leaves mich to be desired. However.

-
o
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none of the determinants equations matches the ARIMA models

in terms of the forecast accuracy.
{iv} The Combination Models.

2.4.12 Among the two combination methods. the TF model
3z tried with the actual sales tax revenue as the dependent
variabie and the SDP at current rrices as the independent
variable. The standard Box-Jenkine method of fitting the TF
did not vield good resulits. 1so the cross-correlations be-

Tween the twe pre-whitened  series nhas turned-out to be in-

significant.
3.4.13 The AE method. in contrzst, yvielded some inter-

esting results. Mcst of the eguations used under the deter-

minants method are re-estimatec with the lagged dependent

variable as one of the independent variaties. As the model
orescribes a MA(1) isturbance term the eguations are es-

timated by GLE iterative procedures rather than by the OLS

method. The regression results are presented in Table 3.7.

24,14 As  can be observed fromr the Table, there is an

Hy
Hy

Irrrovensnt in the over all goodness o it as compared o
the regression resuite of the Table 3.6. The improvement is
nctioceable especizaily in two aspects which are important
from the forecasting peoint. They are firstly. ihat the RM3E
is generzlly lower than their counterparts in Table 6. and
that the DW statistic now shows a reduction in the autocor-
relation. But the more interesting fact is that the lagged

dependent variable turns out ¢ be significant in all the

o3}
o
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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. Tne coerfficient of the lagged depen-
dent variable indicates the extent of sales tax revenue

raised from the current vear's SDFP. For examrie. the Tfirst

tax revenue is raised from the current SDP. the remaining

ine raised from tne past years incone. Alsc., az in the
case of the determinants apprcacn the eguaticns Iitted witn
actual sales tax revenue series as dependent variatle toom
cut to be better than the other variants. Accordingly. <the

first two variants are retained for fcrecasting purpcses.

3.5 The Forecasts.

3.5.1 The above empirical exercise provides some clezr
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 te obtain revenue forecasts
with the help of those equations which fit the data better

than others and alsc exhibit better forecasting ability. As

1]

is evident. "the best fitting eguations in each case ar

these that are estimatesd with the actual sale

in

T3y revenie
series without anv adjustments either for the tax Zisore-
tionary changes or for price change. This makes the

forecasting job simcler as there is no need tc re-adiust the

series for the above changes.

3.8.2 In addition. two indicators of forecasting ef-

ficiency are computed. namely. the root mean sguare error

[$)]
~1
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({RMSE) and the Theil’s U statistic. on the basis of
forecasts from the regression results obtained for the sub-
period, 1961-8F 1o 193(7-8i, which can be ccnsiderea as an
"honest” test of forecastability. Interpretation ©If the
KMSE statistic is more straight forward in the sencse, tnat a
low RMSE value would indicate better ability of the equation
to forecast for future, while interpretzticn »F the Theil's
U statistic is not so straight forward. The U statistic oom-

parec the forecasts in relation 1w a hypothetical ‘no-

change” forecast. While a vaiue of U statistic which
exceeds unity would show <that <the reliability of these
models for forecasting m2y not be very high a low valiue

Ior the statistic need not necessarily indicate better

ferecasting however.

3.5.3 The last two cclumms in tables 2.4 through 3.7
contain the two forecast statistics for the respective equa-
tions. 1t is clear from these statistics. that the forecac-
tability is higher for those cuztions which generally
fitted the data better. The forecast statistics of the best
Titting equations from among the four aiternative approaches
are shown in Tabie 3.£. This Table shows that the forecas-
tability is higher in the case of the selected ARIMA models.,
foilowed by the AF models. and the determinamte models. i
that order. compared +o the compound growth model. The
forecast errors plotted in charts 3.3 through 3.€ along with
the budget forecast errors bring out more blearly the
forecastability differences among the alternative models.

Z.t.4 For purpcses cf forecasting for future it seems

(R

advisable to retain the first two ARIMA models (Table 3.5
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and the firet two AE models (Tabtle 3.7). This suggestion 1is
made keeping two obiectives in view. Firstly., though the
ARIMA models have the best forecastzbility amone the alter-
native  models. the AE models facilitate conditional
foranasting for hyoeotheticzal changes in  the independent
varianies., namely. the income. the price factors as well as

The Tax rate structare.

z.8.8 The second objective is siightly mcre ambitious.
A comparison of the trends in the forecast errcrs by the
AKTMA on the one hand. and the adaptive expectations models
and the determinante models on the other. reveals certain
sigmificant pcints. As can be seen from the forecast error
vlots the determinants models as alsc the adaptive expecta-
tions models tended to under-ferecast the sales tax revenue.
from around the year 19£3-84. If these forecasts from the
determinants models are regarded as capacity -related
forenasts, the revenue actually ccllected over and above
them could be viewed as indicative of an extra effort being
oat in by the tax derarwument tc raise meore revenue. For the
future forecast period that is, 1987-88 tc 1992-91., the

ferecasts obtained by the ARIMA models by virtue of their

J

zhility 1o represent the trends in the actaal revenue
Tigmares more Iaithfully., and alsc being indspendent of the
capatity facteors, can be regarded as avin e The actual
revenue Tigures. Thus the difference between the ARIMS
forenasts and the forecasts obtained by the adaﬁtive expec-
tations models could be an indicater of the extra effort
required on the part o the tax deparurent t¢ mzintain the

reverne trends in future.
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3.5.6 The forecast period considered is the five wvears
startine from 1987-88 to 1992-91. In hoth the cases. point
a2s well as interval forecasts are ottained. These forecazts

are presented in tables 3.9 and 3.1&.

3.5.7 The dynamic forecasts bzsed on the ARIMA models
show  that the csales tax revenue in the State would be be-
1114495 and 1135.6% Crore in 19c7-%% and is likelv
> touch KRe. 2027 Crore mark by 1992-91. This of course. is
hazed on the assumtion that the same conditions which
rrevailed in the past would alsc continue. This assumction
alsc implies that whatever additicnal efforts were under-
taken by the department tc improve revenue growth. will con-

tinue at the same pace.

2.6.8 Forecasts derived from the AE models have turned
out te be more conservative. According to these models. the
sales tax revenue will be Rs. 827 Crcre to ks. £4i2 Crore for
the year 1986-87 and will be a little over Rs. 1550 Crore by
199p-91 .

3.5.0 As exriained earlier. the difference between the
ARIMA forecasts and those obtained from the AE models can be
intererreted as an indicator of <the additional effore
reaired 1o be put in by the tax deparument to increase the
revenue vield of sales tax. The AkRIMA forecasts have turned
ot to be higher than the forecasts obtained from the AE
models. The difference ranges from Rs.82 Crore to Rs.111
Crore. As a per cent of the ARIMA forecasts the difference
varies between 9 to 12 for the year 1986-77. Further. the

forecast differences increased with the ferecast horizon im-

"
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piving that. by the year 193%?-91. the extra effort required

will be as much as 21 to 24 per cent.

3.6 Zumsary and Recommendations

A. Summary
3.0.1 Tnough revenue Ioreczsting is one of the key
rrocesses oI whe annual budgetzry preparations. due atten-
tion does not seem to have beer paid to this task sc far in

most states. Andhra Fradesh is no exception.

[\
(4]

.z &r, examination of the past trends in the buadge:
ectimation reveals that the bude=t estimates in the past
differed widely from the actuais. further., thev were alsc
prcne to considerable under-estimation in the sense. that
the - actual tax revenue figures has tended to exceed the es-
timates. ir view of these shortcomings in the present
hudget estimation procedures. an attempt is made in this
sTudy te eveive a meore scientific and workable method for

forecasting the sales tax revenue in AF.

3.6.

Iorecastine eocnomic  series oat the choice  among  then

(93]

& number  of techniques are available for

depends upon the nature of the variatle wunder study and the
purpcse of Forecasting. In generzl, depending upon the
basiz approach adopted, the available forecasting technigues
can be grouped under four broad types: A. Judgmental tech-
nigues, E. Time series techniguez. <. Econometric tech-

-
1

nigues, and ). Combination techniques=.
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3.6.4 Keeping in view the terms of reference of the
study a set pcssible criteria was drawn up for choosing
among the plethora of forecasting technigues. The critsris
imelied by the terms of reference required that the model.
apart from being simrle and flexitle shcould enable accurate

forecasting and, should facilitate policy simalation.

Z.€.t kesping these criteriz in view. four alternative
methods were examined: 1. Compound Srowth method. Z. The
ARIMA method., 2. Determinants method., and 4. Transfer func-
tion method. Methods 1 and Z come under the category of the
time series techniques while methods 3 and 4 belong to the
econometric approach and the combiration approach. respec-

tively.

3.6.6 The time series models 2re known t¢ vield more
accurate forecasts than others anZ therefore were selected
to achieve as mach accuracy as possible despite their
limitation for pclicy simulations. Alisc, four variants of
the sales tax revenue series were used 1o achieve some
amount of conditionzal forecasting for price change effect

and the effect cf change in the tax rate structure. The four

variants are: (i) actual series without any  adiustments
fITH. iy actﬁal series  adiustesd Tor rrice changes iy
(ZTE). (iii) hyoothetical seriez adiusted by FA method bat
not  adjusted for price chaneges (AZT). and (iv) "cleaned”

sales tax reverme obtained by adiunsting the actual series
for tax rate structure effects by the PA method and by alsc

deflating for price change effect {AZTR).

-1
o
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3.6.7 The basic determinante function used consists of

T

SDF in real terms. the SDP deflator. and ratic of SD
deflatcr to the wnolesaie price index as the main deter-
minants for the sales tax revenue. The latter two deter-
minante were included 1o capture the price effects.
However, inciusion of the independent variables from amone
the above depended upon the sales tax revenue variant used.
Alsc among the determinants models alternative methoas wers
tried e carture the charges in the tax rate-structure.  RoT
the empirical resuits show that the discretionary changes do
nct seen te nave significant effect on the growth of the tav
revenue .

3.¢e.58 The time series models zssume that the current
value of revenue solely depends on its past values, while
the determinants models assume that the current revenue ic
determined by the current values of the the determining fac-
tw$ers. The Combination approach seeks to combine the tire
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 simalation. Thus .
basically a combination model resembles a determinants model
which also incorpcrates the lagged effects cf the determin-

ine factors.

3.6.9 The combination models basically incorporates
lagged variables intc the determinants models. There is

alsec an economic rationale for incorporating laggec vari-
ables. The need to include lagged effects arises mainly be-
cause the tax base at a given time point may nct correspond

1o the 3SDP level at the same peint of time. This type of
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dymamic behaviour is captured best by using the combina-

tion models. Two combination models were tried: a. Trans-
fer function model., and . Adartive expectaticne model

However., only the latter vielded sencsitlie resuite.

%.6.10 The alternative models were ectimated using the
saies tay revenue zeriec Ior the past UF vears Tyron 148187
e 19%g-87 Tre revenue foreczzte were made for thne neys
four years, that . from 1987-88 +o 199(-91

2.6.11 The main characteristice cof the estimated modals

are as follows. Though the CC functizn well fits the four
variants of the sales tax reverus it suffers from severe
autocorrelation. - The ARIMA modelz are fitted to the logs
cf the revenue variante. The versions of tne ARIMA models
containing two AR lags and with one MA lag yielded better
fite. Among the different variantis of the determinante
model estimated with the four altermative dependent vari-
ables. the eguations with the unadijusted sales tax revenue
vield betrer fit compared to the cther variants as in the
case of the univariate mogdelcs. Tre real income and the Two
crice variables turned out tc be highly significant as aler
The lagged devendent variavlie indiczting the lagges 2ffantz,

»;' AL - e ans bl o) v, Crfoaaroe A~ + Aviay oo
However, attempts  I¢ caprare tne errerte of the change

3
b BT s

the taX rate strusture were not SucT2sSsrul.

e.1C2 For forecasting parpcoses among the various

t1

mogeils

i

mdels fitted., <he tws ARIMA models 2 the Two A
were selected. The ARIM& forecastes turmed out tec be nigher

than those obtained from the AE mogdels.
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take inte account the growth of Lhe tax base and other re-

lated factore.

with the determinzmts models is a reliable statistizal date

- v N + e FAamer s A%+ ~Sah Fram+ ~F +Vie
srecer every tne ezTimates oI & revenue errect oI ne

vezy TO yezX JQ1EsTreTiln2YTT changes In the TR STructure ar-

X _ . — - s
Pear TC Ve aeleltlive. Trvis was clear Ifrom the aivergent e=mn-
ririzal resulte ortzined Trom the different methods emrlioved

in the determinante and 4F models <2 capture the impact cof
the discreticonzry measures. The DPropertional Adiustment.
method of cleanine the Tax revenue series of the discretizn-
ayv effects hac yielded an income-elasticity coeffinient es-

timate higher than the bucyancy ecstimate which is  rather

unusual  (Teble 2.4. see estimates pertaining *o the period

1871-8%) On the ~ther hand. both the dumy variabies =

fa

-

well as the time trend varizble which were alternativelv
usec as rroxies frr the discretionary effects have turned
out to be statistically insignificant. therehy indicating
+hat these changes have no perceptible impact on the growth

I sales TRAY revenue |

S . . + rovrsoriAanl Ao ke A AR e T e
neel W irprove Lrie STETIETLIZ2L Q2Ta hase wnacn will not
—— : 5 ey C o w7 = iy FFfanT ~F Ty
TTLLL LmErove T rhe csTimmTion oF the roverue erXfelt - he

S < DT 3 e S v - T Y™ IAT )Y 1e bR e G
QIsTreltilnzyy easures o Tne L2 sTructTare oDRT Wil

Ia

PTY, nue .

=1

-1
Q5]
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Table 3.1

Trends in AP Sales Tax Eevenue
and its Share in Own Tax Rever
1978-7¢ 10 1986-87
{ks.Crere)

! year | fctal i per cent |
: i sales tax . share i
: revenue i OWL tax
X © iacgoupts! o revemge
f ike croret ! (X
Vo19gl-gl 1.8 .84 !
L 1962-6% 13.08 0 287
' 1963-64 ! 19.87 1 28.86
| 1964-65 3.8 ¢ 3.6
' 1965-66 .57 0 3.8
1 1966-67 itee ! 4277 !
' 1967-88 ! KT S O I
' 1968-69 ! 40.33 ) 3188
' 1969-7¢ | 43.68 1 4p.16
©197@-71 ¢ 19.98 ! 36.67
PeTieT .80 1 3621
B O K 56.66 0 4274 !
C1973-14 7385 36,78 .
P1974-7% 111.81 . 4556 !
' 1975-76 141.88 © 4333 ¢
©1976-77 MO8 T 445
b1917-78 ! 189.68 1 4419
PO1eTE-7¢ 181 .44 7 4383
P1970-82 | A S T W T
' 1980-81 1888 ¢ 4B 48 ¢
' 18B)-87 41.66 1 4917 !
P1980-83 406.35 ' 58.26
P 1983-84 ¢ 5@ iU
1954-85 686.93 | 5.8
' 1985-86 ! 761,33 1 82.01 ¢
o :

. 1986-87 ! 8es.it 1 8.1

Soufce. AP State Eu&get doculenis.
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Table 3.2
AP Sales Tar Bevenue Budget Estimates. Bevised and Actuals,
1978-71 T0 1986-87

{Bs Crore)

! : ' difference '

year . budget : accounts |---------em-mmmmeeoooeaaos '

' estimates(b) ! fa} v {p-a) + flab-lnal

1961-62 : g.og | .8 X :
D 196%-83 : 1.8y 3.8 ¢ 183 £.08
i 1963-64 ; 15.14 1962 § -3.88 -8.23
t1984-8% ; 18.9% 2386 481 -6.19
1968-88 : .08 .87 1 28T -g.11

1968-87 : A I itee b -4 -8.15 :
1967-6¢ ; ety KL TS Y X -0.8%
195888 ; KENY T .33 1 g -8.13
1969-78 ; o8 {3,680 | §.4¢ g.8l
1978-78 f LS YA 5.9 0 -8 -8.89
1871-172 ; .30 el . -LTT -8.84
1872-7% ! 9.4 5%6.66 ;. 2.8¢ .85
1873-74 ! 6g.14 ! 75,85 ¢ -13.11 ) -9.21
C1974-7¢ ! 81.18 ! 1181 0 -29.83 -0.31
¢ 1875-7¢ : 106.68 ! 14188 ! -35.86 ! -8.28
P 1876-77 ; 158.69 ! 14991 @818 | .81
P1977-7¢ ; 118.8¢ 18,65 1 18.3%8 .86
1§78-78 : 163.29 ! 181.4¢ 1 -18.15 -8.11
¢ 1979-80 : 188.66 | e 0 -31.38 -8.1%

1988-81 ! 23118 ! 278.85 1 -47.67 . -9.18 ;
' 1981-82 : 3pg.ee 166 -31.67 -8.18
P 1952-83 : e 02 ¢ 9835 ¢ 9.3 -0.8¢
P 1983-84 : 58:.38 ! SBy.38 0 1B -¢.02
! 1964-88 : g15.89 | 886.83  B8.76 8.6
©1988-38 : 118.88 161.3% ¢ 8.76 .81
: §8:.21 1 146.79 g.17

. 1986-87 i 9%0.0¢

Source:AP State Budgets.
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Chart 3.1 AP Sales Yax Bevenue Errors in BE.

AP SALES TAX REVENUE — ERRORS IN B.E.

1962—-63 to 1985-86
0.1

0.05 A

—0.05 -

-0.1 -

—-0.15

T T T T T T Y Y T ~T T

1962 1967 1972 1977 1982

In(actl)—In(b.est)
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Table 3.3

AP Sales Tax Revenue, Accounts and its Three Variants
(1961-62 to 1986-87T)

(Rs.Crore}

! year i accounts | at 1986-87 | adjusted i adjusted for
4 ' ' whole sale | for changes | botk price !
5 : ' price level ! in tax rate ! changes and !
, : : i structure i changes in tax!
\ ' i 5 ' rate structure!
i 1961-62 i 14,61 , 96.70 , 23.3 182,48 ‘
v 1962-63 ) 13.09 ! 81.77 I 2848 1284 X
. 1963-64 ) 19.8: P 112,58 : g o117 5
©O1964-65 1 23.08 122,81 : 3¢. 26 ¢ 183.66
O 1965-68 1 2457 P 121,81 i Ky P 192,86
: 1966-67 ! 31.60 Po137.58 ; 48 .82 i 216.98 :
v 1967-686 3476 b135.59 ' 0. it Co bty
 1966-69 | 49.33 v 1882 X §5.13 217,68

1969-78 | 43.60 165.76 : 59.68 . 226.61 |
vO1978-T1 0 49.90 v 179.85 ! g6.21 24587 ‘
POI8T-T2 b 58.01 ' 178.68 ! £8.36 P 2333 {
vO1972-73 1 - 56.68 v 175,56 R N X v 240.00
vO1973-T4 Y 7385 P 198.53 188,95 v 260.47 X
VOI9T4-T5 ) 111,81 228,76 v 15175 31273 !
©O1975-76 ! 141.08 L 293.92 b180.55 ' 376.16 !
PO1976-77 1 148.91 P385.98 19939 v 388.58 !
o 1977-78 1 159.6% v 389.78 L 28%.76 393,34 |
bo1978-7¢ 1 181.44 P 351,97 23843 b 44T.82 !
PO1879-88 0 220.22 ¢ 36476 A S Y X U 44960
vo1ebe-8 1 278.8% Coo392.14 Coosa £57.34 '
v 1981-82 + 341.66 f 43776 C 368,89 b 4B2.54 !
v 1982-83 ) 496.35 A1 ) b429.54 L 536.91 !
'1983-64 ) 5@3.36 OBT41B b 593.38 81415 X
v 1984-85 ' 686.93 b b46.44 ' £86.93 1 LT !
! 1985-86 ¢ 761.33 EoT18.3 I [ K 178.34 '
! 1986-87 | 803.33 8832l Y 88301 | X '
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Chart 3.2 Trends in AP Sales Tax Revenue.

TRENDS IN AP SALES TAX REVENUE 1961-85

(Four Variants)
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Table 3.4
Regression Results of The Compound Growth Nodels

: ' Regression results ' TForecast statistics
' b 1961-62 to 1986-87 ' 1961-62 to 1988-81

f
)

Sales tax! Eg.! Copst. Trend B2 SEE  DE . BRMSE  Theil's 0

variant ! no.! coef ' '
L st L5 2.3 816 8.9 0.3 0.8 0.2 1.67 :
COSTE i 2 i A3 B85 0.97 B8 8.9 0.9 1.36 :
FOMST '3 0 548 BeL BT 018 B4 8.2 2.9 :
COMSTE 4 i 580 Bg5 0.9 B.53 B85 P11 1.8 :

Ncte. All the coefficierts are significant at 5% ievel.
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Chart 3.3 Forecast Errors CG Nodel

FORECAST ERRORS BY DIFFERENT MODELS

(estd—act) 1976-1985
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Table 3.5
Beggression Eesults of The ARINE Nodels.

1 [} i 1 i []

1Sales Tax Kq.! ARINA Speci-| AR lags. R lag | i PBorecast stats.
‘Bevenue | mo.! ficaton. fmm e o e eee e e e
‘Variant | lpdq ' Const  AR(1)  BR(D) EA(1) ' B2 SR DN | RNSE Theil's 0
st 5 5

; ot ' 9.1824 8.540 ) 0.85 0.8%5 1.79! £.827 .13

, V2.1 1 8.1660  1.818s -2.8780 ¢ 6.9%0 8.116 1.737 0.874 0.367

5 P38 ' 8.181%  9.978s B.84 v 0.992 8.183 1.247 9.822 0.189

' YA P 8.222y 8742y .26 £.494 0 £.993 2.896 1.75! 9.821 0.106

; TR ;8165 1196 8357 @184 £.117 ! @.99) @.89¢ 1.97. @.181 8.581
s 5 . 5

' P67 08 L9119 8757y 8.257 ¢ 8.978 6.887 1.38: 9.853 #.388

: BN I D 8.130 - 85040 .20 2.408 | £.979 2.864 1.81! 9.851 #.368
O 3 5 :

f 18181 P B.843s 1,138 2.310 0 8.995 0.019 1.94! 9.882 8.423

: TS BN v 8.887  8.969% -2.384 0 8575 @.824 1.88! 8.824 9.25

f 8. ‘28 ¢ P 0.834x 1.372% -B.2T4 L8995 8.821 1.78! 8.588 6.175
N0 I : : :

5 o1 el ' 8.831r  1.874 -8.236 1 8.965 0.837 1.75) @.45¢ 6.521

5 2. 1298 (9.836s  §.893s 9.17% PB.965 8.837 1.54! B.439 6.291

‘ 3. 1281 ' 0.047r  9.630  8.459 8.378 | 8.965 8.837 1.79! .54 7.820

Kote. The coefficients are significant at 5X Ievel.

84
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Chart 3.4 TForecast Errors ARINA Models

FORECAST ERRORS BY DIFFERENT MODELS

(estd—octl) 1976—1985
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Table 3.6
Begression Besalts of Yhe Deterainants Nodels.
; : Beg. Coeffs. ! Hegn sum i Forecast
isales tax) Bg.  Joe-emmmeeeeeeeeee e y o stats. | stat

‘revenve ! mo. ! Const.  SDP in! SDP defltr ! SDP ! i-eme-o-o-oococeemee- O — :

‘variant ! ' 1985 | /whole sale! defltr! tremd! K2 GEE DX | BMSE Theil U;
; : § prices ! price index: : : ;

St Ll o180 8720 1.2 1820 | §.995 0.866 1.34 ! 9.088

! Do - 8.95 B8y 1200 1.61% 0.02: 0.995 0.965 1.36 : 0.089 844

: D30 gl B4l 131 2.828 L p.9%% B.874 1.79 ' 8.839 B.19
STE G4 912 8.5 B.8TH B.975 B89 1.12 : 8.166 1.22

: D52 o308 1ds L9365 8117 1.65 : 8.894 B.65
ST 6 g4 0.1 0.36 g.11 . B.915 B.881 B.76  8.218 2.2
ASTH 9.9 0.858 1.39 ' 6.677 1.11

1. -0.86 8780

Notes: 1. The coefficients of the eight dummy variables are,
-8.11. -8.84, 8.01. 0.8Z, 6.11, -0.88, -@.11. and .14 respectiveiy.

2. The dumay coefficients are,
#.13. 8.16. 8.31s, 9.07, 6.04, 6.62, -6.01. 8.6

t indicates that the coefficient is sigmificant at at least 5% level.

86
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FORECAST ERRORS BY DIFFERENT MODELS
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Table 3.7
Begression Besults of The Adaptive Expectations Nodels.

: : ; Reg. Coeffs. ! Begn sume + Forecast
‘sales tax! BQn. tooeemm el ' stats, i stat
.revenue | no. , Comst. ; SDP in! SDP defitr ! SDP ! 'lagged JE eecemmmmmaaaes
SEARRe i . 1885 | /ubole sale! defltr) tremd !depex- 'R SEE DN ! BMSE Theil [
: ! : 'prices | price index, ; ‘dent s : g
51 T R PN ¥ AN T 1,161 .34 PHYL @080 1 k6 ; 9.06) B.346 !
: b, ot -9.8is p.68t  B.62» 1.36»  -8.85 0.4%s ¢ §.995 @.861 1.75 9.863 £.353
%STE : a. .97 8.42 .85 g4 % B.960 @.887 1.76 : 9.88¢ £.79
! Cobt b 2283 8.5 8.5¢8s bog.872 B.182 2.13 ! 8.040 0.36!
AST ; a. ; -1.160 .87 B.8l 1.12s P 9.995 9.815 1.70 | 0.825 0.326

' | 0.969 0.835 2.09 ' 0.936 .607 '

AT G oa. ! -BAST B.20s g.508

t L]

kotes: 1. The coefficients of the eight dumzy variables are,
-8.61, 8.11. 8.21, -0.86, -0.906. 6.82, .83,

¥ indicates that the coefficient is significamt at at least 3% level.
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Chart 3.6 Forecast Errors Adaptive Bxpectations Medels.

FORECAST ERRORS BY DIFFERENT MODELS

(estd—act) 19761985
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Table 3.8

Sales Tax Revenue Projectiaons and

Forecast Statistics of Selected Equations.
(Computed over tke period 1975-76 to 1985-86)

1
i
1
[

1
1

' Nodel ' eqn.no. ! RMSE | Theil's @
;4. Compound Growth ! S g.218 1.872
‘B, ARTNA ! 3o 8.92: g.188 ¢
: ‘ i #.821 #.i8¢ .
‘(. Determinants | 1 ! B.886 '  B.44F
: : : ! #.089 ! #.485
i 3 #.0835 ¢ g.1ez
D, Adaptive X ; i
expectations | J B.883 ! B.34¢
X 2 ! #.863 ! #.353

Source. Tables to 1. selected'equations.

Target Fixation
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Table 3.9
AP Sales Tax Hevenue Forecasts 1987-86 to 1998-91
by ARINA Nodels

§. ARINA 281

3. ARINA 200

..........................................................

point interval

poiet  iaterval

point interval

1
i point  interval
1
{

1861.68  T754.29-1338.26 | 1135.69 841.83-1532.13
1358.81  954.74-1988.91 | 1381.89 951.93-2886.84
1687.73 1076.86-2397.63 | 1686.16 1886.82-2597.43
1888.15 1262.7€-2939.19 | 2844.56 1251.97-3338.91

1488.48 1043.97-1988 .83
1442.7¢ 993.85-2894.37
2128.39 1371.59-3278.00 !
2319.48 1428.32-3767.87 |

11987-88 }1114.85 838.92-1479.46
11988-89 [1349.85 954.96-1987.58
11989-98 11634.26 1895.85-2437.21
11998-81 11988.57 1266.94-3096.16

Source. Table 3.5, equations of §1.
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i.le

Table
AP Saies Tax fevenue Forecasts 1987-88 1O 199€-91

by Adaptive Expectation Nodeis

interval

erva: poirt

point
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Table 3.11
Actual and Capacity Forecasts and The Required Tax Effort
1987-88 to 1996-91
{Bs.Crore)

year | range forecasts

as % of
actual

capacity , required
related ' additional

actual '
H
; ' effort
1
t

1
l
i
i
3

i 1987-88 ;1114.05-1135.69 ¢ 951.38- 9656.33 ) 148.72-184.31

E 13.35-16.24
. 1986-89 11349.85-1381.89 11115.46-1129.33 | 219.72-266.43

16.29-19.28
18.56-21.65 |
20.56-23.85

| 1988-96 11634.26-1686.16 11316.37-1338.93 ! 383.33-363.79
+ 1999-91 [1986.57-2044.56 1556.89-1573.39 | 407.18-487.67

i H
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