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I'his paper provides data on elasticities of government reve-
nues and expenditares for 28 countries for varying periods withiu
(he time span 1950-1982. 1 our issucs are briefly noted for which

these results provide some  elucidation.

1) INTRODUCTION

This paper provides empirical evidence on the shares of revenues
and government expenditure in the Gross National Product of twenty-
eight countrics, including cleven classificd as Industrial Market Eco-
nomics and seventeen classificd as Developing Economices, for var-
ying periods within the time span 1950- 19821 In our modecl, revenuces
and expenditures are treated as functions of current Gross Nali-
onal Product. Regressions are made for cach individual country and
revenue and expenditure clasticities are calculated. The regression (and
clasticity) results are used to clucidate brielly four issues noted in the

cconomic development literature.

2) MODEL
i'he model for government revenue is assumed here to be the fol-

lowing:

log T ar  brlogV
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T0is well known that the cocfTicient by iy the model is the mcome
clasticity of revenue. eiven by

}_i:l:‘_/:!i Percentage change m Revenue
[y Percentaspe change in GNP

Similarly the model for government expenditures is assumed here
to be:
log G e bo log vy

where be s the income clasticity ol expenditure eiven by
Pereentage Change in Lxpenditure
Perceniage change in GNP

where-

' current government revenues. including granis
¢ current povernment  expenditures. including net lending

mmus repaymeits,

Y Gross National Product in current market prices.

3) REGRESSION RESLLTS

lable 1 gives some selected regression results. The first column
cach of the matrices with the titles ‘Revenue Elasticity” and “Ex-
penditure Llasticity” displays the actual value obtained for these co-
cthicients from the computer runs using SAS regression software. The
cond column i cach matrix displays the value of the t-statistic cal-

e to st wmese parameter values arc significantly different
from zero. The third column shows the outcome of these (ests.

N hiestoat turned out that the valges of brand b are signifi-
ety difts rent from zero. This result indicates that GNP and T as
Well as GNP and G are statistically related to cach other. This refati-
onship s explaned numerically as lollows. The revenue clasticity for
Austria, Tor example, is noted to be 1.06 from Table 1. This means
that i the change i GNP js 100 percent, then the change in govern-
mentrevenues s 106 percent over the period. That is, a change in GNP
ol a certam magniwde is followed by a change in government revenue

IS osixopereent larger in magnitude than that of GNP,

2 Note that data do not include local government nor public enterprise accounts.
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Iable 1

Revenue And Expenditure Llasticities

Revenue Flasticity Expenditure Elasticity
1-Stat- Signi- 1-Stat Signi-
Value istic licant? Value istic ficant
Industrial Market
Countries:

Austria (1950- 1982) 1.00642 86.5 yes 1.0912 94 yes
Belgium (1934-1982) 1.2341 106.7 ves 1.3072 57.7 yes
Canada (1950-1982) 1.0822 56.1 VeSS 1.1519 06.5 yes
Finland (1952 1982) 1.0013 76.7 yes 1.0157 86.8 yes
France (1950-1982) 1.0152 147.0 yes 0.9500 87.7 iX
Germany (1951 1982y 0.9773 75.0 yes 1.0471 59.2 ves
Ireland (1950 1982) 1.1978 127.3 yes 1.2416 105.9 yes
I[taly (1950 1982) 1.1370 85.7 Ves 11948 69.7 ves
Netherfands (1950-1982) 11618 ol.1 ves 1.2253 80.6 yes
Norway (1960-1982) 1.3652 36.0 ves 1.3713 39.7 ves
USA (1950- 1982) 1.0397 69 .1 ves 1.1240 SR80 yes
Developing Countries:
Bolivia (1963-1982) 1.0365 33.9 yes 1.1678 38.0 yes
Brazil (1958-1982) 1.0116 148.7 yes 0.9700 1962 ves
Columbia (1952-1981)  1.0740 63.9 yes 1.0786 67.2 yes
Dom. Rep. (19621982 0.9182 258 Ves 0.9310 41.9 ves
Ecuador (1950-1982) 1.1327 22.4 yes 1193 41.0 yos
It Salvador (1960-1982) 1.0934 34.2 yes 1.2160 44.0 ves
Guatemala (1958-1982) 0.9392 23.7 yes 1.0190 20.5 ves
Honduras (1950 1982)  1.3026 74.0 yes 1.3608 59,1 ves
Jamaica (1962-1980) 1.1477 66.8 VS 1.2864 381 ves
Nicaragua (1958 1982) 1.3019 39 ves 1.5091 IS0 yes
Paraguay (1958-1982)  0.9970 43.8 yes 0.9839 9.0 yes
Peru (1950 1982) 1.0278 1170 yes 1.0677 1606 VoS
Sei Lanka (1930-1982)  1.0170 488 Ves 1. 1818 453 yes
Thailand (1952-1982) 1.0406 95.0 S8 1.0638 55,6 yes
Turkey (1950--1981) 1.0860 94.8 ves 1.G993 94.3 ves
Venezuela (1950-1982)  1.1469 48.5 yes 1. 1658 45.2 Ve
Zambia (1964 1982) 0.7216 1.3 NS 1.0328 15.3 ves

Source: Caleulations made on data from International Monetary T'und,

International Financial Statistics, vatious issucs. Classification of countrics as to Mar-
ket Industrial and Developing is taken from Internationad Monetary Fund. Periods difter
because of lack of availability of consistent data. Revenues and grants received are summed
expenditures and net lending minus repayments are summed. when applicable. Data wie

in own currency. SAS software was used for statistical computations,
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Our results might lead one 1o make an a priori assumption of a
causal relationship between GNP and T and GNP and G, that 1s, a
change in GNP causes a change in G and T, In fact, for every country.
the coefficient of determination. R was calculated and this was
found to be very close to unity (.99 or more). This indicates avery high
positive correlation between GNP and T, and GNP and G This high
correlation does not. however, mean that current year GNP is the mam
determinant of the current year T and G in a causal sensc. 1wo impor-
tant factors might underlic this high correlation. First, there wre the
restrictive assumptions imposed on the regression model:

(1) T and G are lunctions of nominal GNP only. That is. the sta-
tistical refationship is restricted to simple and not wnultiple regression.

(2) A simple double log linear reeression model is assamed here
to derive direetly a measure ol clasticity.

Sceondly, it is important o note that data used here is time-series
data. Time-series data quite often has a built-in feature of serial corre-
lation. “That is. the consecutive error terms obtained us the dilference
between the observed value and the caleulated theoretical values from
the model might be correlated. Therclore one has (o investigate f
there is verfal correlation in the data. that is. i’ the values of the vari-
ables ltm‘ consecutive years arve correlated. I the disturbances of a
regression model are related in a certain way rather than being inde-
pendent of cach other, they are said (o exhibit autocorrelation. The
crreamstances mvolved in time-series regression models make this an
oceureince in many cases (Mirer, 983 253-261). One of the factors
contributing to the disturbance term in any regression model 1s measure-
ment error for the dependent variable. [ seems possible that measure-
ment crrors. especiaily i GNP and government budgetary data,
may be serially correlated because of repetition in data-gathering tech-
niques. A sc_cnnd factor usually contributing to the disturbance term
s the c:*(clu.s;o.n QI‘ some elatively unimportant explanatory variables.
Fach ol l‘hcsc is likely to vary systematically with time, and the combi-
l;’(ll‘lv()ll of 1I19 unimporlunl variables may be serially correlated. Hence
;(Lllll-j :“’)I]izllli)lnul;t’c]']111:!}::% as well as specification problems contri-

. .In [uCl.' d p!:>§iti\¢ autocorrelation was found in the data used for
[IILLI);CCQZ'-C:T"(‘:\‘;? ”I]}L‘Clz‘:tt;llljsoi this analysis are discussed via Table 2.
T suits of autocorrelation tests using the Durbin-

Watson Statistic. In cach of (he matrices with the titles “Revenue’
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Tuble 2

Results OF Durbin-Watson Test L'or Autocorrelation

Revenue ixperniditure
Durbin- Positive Auto- Durbin- Positive Auto-
Watson Auto- Corre- Watson Auto- Corre-
Sanipie Statis- Corre- lation Statis- Corre- lation
Country Size tic lation™”! Vialue tic tation”? Value
industrial
Muarket
Countries:
Austria 33 530 yes 577 24 yes 525
Belgium 29 321 yes 124 023 ves 603
Cunada 33 395 Vs 794 730 ves 625
I'infand 25 N6 5 e J550 824 yes CS60
I rance 33 500 yes R 589 ves 570
Germany 32 1.582 no 136 .90 Indecisive 229
hreland 33 1,402 Indecisive 271 1.209 yes 375
“;1])' 33 CS3K yon C3R0 L0544 yes LSRN
Netherlands RR) 188 Yy L7191 2319 yes 676
INOrwasy 23 588 yes L6006 L0G62 Ves 616
LISA 33 1.223 ves 230 |.255 Ves 320
Developing
Countries:
Bolivia E .692 yes A7 [.296 yes 1729
Brazil 25 1.072 ves AT 1477 ves 228
C oloinbia 30 L640 e 600 R E yes 567
Dom. Rep. 21 1.134 yes 280 |28 yes 154
f.cuador 33 1.678 no 154 442 yes 715
L Salvador 23 1.115 yes 413 L9511 VoS 410
Cruatemala 25 L4006 yey 721 508 yes NOus
Honduras 33 L9359 yes 430 798 Ves 574
Jamaica 19 b.030 yeH 437 415 yes 720
Nicaragua 25 445 yes 647 4 yes 5.4
Paraguay 25 J7OR yes 583 873 yes 438
Peru 13 Y ves Ate 1.496  Indecisive 176
Sri Lanka 23 887 ves 2333 1160 yes 3t
Mailand 31 1.330 ves 2310 1.061 ves 456
Turkey 32 1.520 o 207 1.516 no (195
Venezuela 32 1.160 ves T 981 yes 305
Zambia 19 1.778 no 0RO 1.752 no 069
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and “Expenditure’, the first column shows the actual value of }hc Dur-
bin-Watson Statistic. the sccond column shows the results of the l.csl
as to whether or not there is positive autocorrelation, and the third
column shows the numerical value of such an autocorrclation. It s
easy to see from Table 2 that for almost all countries, consecutive er-
ror terms are highly positively correlated. That is, T for the current
year is not only the function of current year GNP, but is dcp‘cndcnl
upon T and GNP of the previous years also. and perhaps other tnclqrs.
This makes the a priori assumption that current T is simply a function
ol current GNP untenable.

A point to note here is that since a positive autocorrelation is
found in the data. the fact that the coeflicient of determination. R2.
is very close to unity for the regression model does not necessartly mean
that the fit is as good as the numbers suggest. The way to obtain a
better fit is to usce the generalized least squares technique and remove
autocorrelation. For this purpose, the numerical value of autocorre-
lation, as shown for cach country in Table 2 can be used and two new
sets of variables can be formed as follows:

1’ log T, log T,
Y’ log Y, loeg Y, |

Fhis can be regressed then to obtain a model of the form
T a bY’

I'he Durbin-Watson Statistic, in such a case. will usually permit the
acceptance ol the hypothesis of no autocorrelation. The above revi-
sed model will be a better (more efficient) estimate of the relatonship.

4) EXAMINATION OF EMPIRICAL, EVIDENCE

he empirical evidence obtained from the above regressions how-
ever.is examined to investigate the validity of four propositions that
we noted in the economic development literature.

I Khan and Knight of the International Monetary Fund have
developed an econometric framework for a stabilization model (Khan
and Knight, 1981). In their model the desired level of cxpenditure and

level of income are both related (o the level of nominal income. Khan
and Knight state that
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o assume that in tlic long run

“it was probably reasonable t . .
Lse 1ts expenditures i

the government would wish to incred ‘
line with the growth of nommil fneome Lll’ld. l-hcrc(orc one
would expect a priort that the mw.:.v‘c!:tsfrmlv'would be
cqual or close to unity. Such & costriction would normally
also be required to ensure (hat the overal model has a

steady-state solution when ¢o pacity ineome and  foreign
prices, or the exchange rate. &1¢ aved to change ove
tume. (Ibid.: 12)

) was not imposed on the

I'he above constramt (unitary clasticity
K night brcatse of the

ested model in the cited study by ihan and
f"_h(‘l'l period tested. The result of the estimation was that both elas-
Ucitics were highly sigaificant, with Wie reveey = great-
¢r than unity. and the cxpenditure elasticity being ciose Lo unity.
As i result when a one-period monetary shocx 1s imposed on the en-
dogenous variables of the model certain were found lor L
2overnment’s budgetary position as stated bel

results
OW .
is created as pominal income riscs,
because the response of tax revenue 18 shehtly targer than
that of nominal government spending: this surplus disap-
pears as prices and output fall back to ther mitial levels
These cffects are small because the parameters (3a1%0) that
oovern the short-run responsc of pominal government spen-
ding are estimated from the sample to be only shightly smal-
ler than those that govern short-run changes in tax revenue.
(310311) However, the dynamic path of prices 18 quile sen-
sitive (o the values of these parameters. Since the govern-
ment has the power to alter taxing and spending policies
at will. it would undoubtedly be interestng Lo analyze the
conscquences  of  different types of budgetary pohcy m
. although this is not done here.’

“A small fiscal surplus

the model in more detail
(Ibid.: 29)

The results of the present study indicate that both the income and
expenditure elasticities in most individual cases are significantly great-
er .thzm unity over the periods examined. To further cmphusizg this
point Table 3 shows results of a test as to whether or not revenue and
c:(pcndilurc clasticities are statistically significantly different irom
unity. The first column in cach of the matrices with the titles “Reve-



: N
BN, YASER - TR, TIHIAGA RAJA

Table 3

lests For Elasticities Significantly Different roni Unity

Revenue Elasticity

Expenditure Elasticity

Com- Com- saual

puted Tuble wquil puted lable 1-_,q; ;c

Value Value One? Value Value to O
industrial Market

Countrics
Austria 522 2050 no 7.86 2040 ne
Belgium M.24 0 2.050 no 13.55  2.0506 no
Canada 4.27 2 040 no 8.77 2.040 ”OF
Finland 0.10 2 045 yes 1.3 2,045 yer
France 220 2.040 1o 465 2.040 no
Germany 1.75 2.040 yes 2.60 2.049 ne
Ireland 2003 2.040 no 20,60 2.040 ne
Haly 1032 2.040 o 11,37 2.040 ne
Netherlands 8.50 2.040 no 14.82 2.040 ne
Norway 9.80 7,080 no 10.75  2.080 no
USA 3.80 2,040 no 6.40 2,040 ne
Developing
Countries

Bolivia 119 2101 yes 546 2101 ne
Brazil 170 2 g0 yes 6.07  2.069 no
Colombia 1,40 2 048 o 189 2.04% ne
Dom. Rep. 227 2.003 o I 2093 ne
Ecuador Y03 2,040 no 47 2.040 ne
Fl Salvador 2,92 2080 no 7.92  2.080 e
CGuaternaliy .53 I.069 ves 0 39 7 069 yes
Honduras 17.33 040 ﬁo 15.66 2.0-10 ne
Jamaica 8.60 2110 ny R.47 2,110 no
Nicaragua 7.4t 7069 no 12.00 2.009 no
Faraguay 0.13 (069 NEN 0.65 2.009 no
Peru 5010 2.067 ;10 10,18 2069 no
Sri Lanka 0.57 7,040 VoS 6.97 2.040 ne
Thailand VI 2045 o 334 2045 ne
Turkey 750 201 "o 852 2.042 no
Venezuela 6.21 2.040 no 6.43 2.040 nf".
Zumbia 435 2140 o 0.48 2110 yer
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nue Flastio
lastic o, e . . . N .

the <t '_Uty and “Expenditure Elasticity’ g1ves the actual value of
statistic: "

by -— 1 e or —— bg l,,,_,__w_,
standard error of ba

standard error ol DT
obtain d B o entlag wWith

therd column shows the outcome
d out to be significantly

The sec

Dr(:l):"?:fenj ‘C<>A|Lllml displays the value
of the test “ll'l ces of freedom and the
different 1.’|_0 n most cases ‘h‘f parameter tUrne f
elasticitjcs ql:‘ unity. l'here.tore' }ve have sn(?wn that mos"c often the
'chﬂOpil\W <‘ not cs']uul unity. This 15 ruc 1}01’ counlr.xwes in botﬁh‘ the
resulis -ch« country’ group and the “indus rial market ‘group. { hcse
exl-’eﬂdiu;y{ ‘20? l‘CDt‘ésel?t'thc so-called desited levels of_revcnug and
evidence thbl ‘ o1 Ulc individual countrics put they dQ give 'cmpmcal
and CXDend‘}.L ﬂ.illlon;tl g<)v§|'l1|11el1t$ have been cxpz’mdnw their revenuc
ding. iture more rapidly than pommal k. tmMe has been expan-
~The mcome elasticity

2. W ,
agner’s Law can be simply stated as:
____is greater than unity.”™

of the

IJ()ll::ulficl’?illul f“or 'public goods anu ov {
) results indicate the vahdity of Wammer's Law”
Cate T:::t V‘::IUCS of the cxpcnd?ture elasticitics found }n Tabic l il.idi_
than (jNP‘?OVVe"”““'eni 'cxpendltpres genciany .xuv....le more lcl‘pl.dly
terizes 4 ‘0_\'01. “?C PCI'IOd examined. An cmm;":ty ﬂh()vc.u-n'lty chal ag
Minican [{L‘()]"ll]tf"es in the sample except for France B?zull‘, l‘he Do-
confirm,u.Lpum"c and Paraguay. Such recults can be 1n‘t.¢1 plc::tcd as
btute ;,‘vllorn _01 the hypothesis that govcrmjwnt'cxpcnmlures cons-
- Browing proportion of GNI* over {;me N most countries®.
an ?{I_l;y;ljcljc = c.ausal rclulio'nship from GNP .10 cx'pend‘iturc?s‘?GhI/:a;
and ex])énuil'nl’dk c'hsputes the snﬂpﬁlgcausul l-e]atxonslml) bc(;w;sx;} 9]
e mﬂkew( IUJI‘CS‘ in a case study of rurkey. (K pzy K 1974: 13-19).
s the following suggestion:

... by regressing G 0N Y one may cacitv oet statistically
significant estimates of the income clasticity of government
expenditures, but their me s == i o ~eehlem. Natl-
Hieares could be jomtly

onal income and government expens
3 :ﬂx . . .
adel, ”98]5(; are many references for (his statement. Gee a summary in Yousel and Abi

4
o
;«()\/c].nmc

A s epnt demi
s has been stated by various authors, such results may not represent demand
reased seost”

MW services, i.c.. increased output. but ral
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dependent variables, in which case the income clasticity
estimate of the latter cannot be given a causal inlcrprclnll.on-
Its cstimation by the least squares method is also then ilte-
aitimate, the estimate being both biased and inconsistent.
(Ibid.: 18)

“For Wagner's Law (o represent a causal relationship res
quires that G (YY) and not vice versa (as the Keynesian
theory taught us).” (Ibid.: 18)

“The income clasticity of total government CX]')CII(“(I.II'(.?S
mieasures no causal relationships. Wagner's Law s invalid
[G F(Y)] even if the computed coelTicient [claslicily]
estimate is statistically significant. (Ibid.: 10).

Fable 2 supports the statement made by Krzyzaniak that T and
GNP and G and GNP could be jointly dependent variables and thal
the income clasticity of revenue cannot be given a sirictly causal in-
terpretation. For the data used by Krzyzaniak for Turkey the Durbin-
Watson test led to an “Indecisive’ conclusion. For the data for the lar-
ger sample studied here moest of the Durbin-Watson tests turned out
to show a positive autocorrelation which clearly indicated the inter-
dependence of G and GNP and T and GNP over the entire period exa-
mined.

4. Ability to Raise Government Revenue

It 1s often suggested that developing countries run larger budget
detierts than developed couniries because of their inability (o raisc
revenue to mecet their expenditures. Gne interesting and generally unex-
pected result of our regressions therefore is the high cxpenditure elas-
ticity of the industrial market countrics relative to their revenue clas-
ticitics.

In Table 4 we show the differences between the expenditure and
revenue clasticities for the period. We express these differences as the
pereentage points by which expenditure clasticity exceeds revenue
clasticity. It is clear that. on the whole, and in most individual cases.
mdustrial market countries have been unable to raise the current re-
venue neeessary to finance expenditure. In fact, other than for France
expenditure clasticity has been greater than revenue clasticity for all
the mcluded industrial market countrics. It is generally expected that
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Table +

[xpenditure Elasticity And Revenuc [lasticity

Implicd Average
Budget surplus (- )

Percentage
or deficit € )

Ind
witial Marke
Marketr Countries: points G T

Austyis
Ii:l:'li’L::,(l"’f‘O 1982) 209 C
Belgium (1954 1982) 7.30 €
i anada (1950 1982) 6.97 )
| Il‘l.!l‘nnd (1952 1982} |44 c)
f;;—m (1950 1982) - 6.56 (.
l‘rc].m"‘”y (1951 1982) 6.98 .
. and (1950-1982) 4.38 )
}:t'i\' (1950-19%2) 8T8 )
&uhc"]“”dﬂ (1950-1982) 6.35 €
orway (1960 .1982) 064 (.
)

USA (¢ :
(1950 1982) 6,43

Deve i
Creloping Countries:

Bolivig (1t !
Brass (1963 1982) 1314 O
azil (1958 -1982)
Cole i | ot o)
| ombia (1952 1981) 0.4 e
46
|)0m_ Rep. (1962 -1982) bo2n O
[.cuudor (1950-1982) I-il c)
I Sulvador 1
. ?d]\dd()l (1960-1982) 12.27 C
I’U«llcmnlu (1958 1982) K00 N
i “ ) b
3
S Q1CE 2
Nicaragua (I);Sl(mf))’ o 7 O
N SR-1982) 20.72 o
daraguay (1958--1982) - 1.3
Peru (1950.-1982) X .
e » 3.99 ()
S Lanka (1930-1982) 17.00
Mailand (1952 1982) 233 .
Furkey (1950 1981) 1_”1-1 X
Venesuels S 3 i ¢
ucla (1950-1982) Eh C)
31,12 )

Zambia (1964 -1982)

gative s NS : > icl )
t SN means that the income clasticity of current revenue is greater than
& B

that of expendi
of cxpenditure over the period.

S:l\1L(11(])1)Illl%(t](zll(l_n:jlICS[WOU]d huvc‘ higher expenditure clasticities than
Lhis expoctation &/bl]fclllfss,. a_nd.{‘or the most part our study supports
Lo xbec 410 ‘-d ‘IS smpnsm% is ‘l.h.‘dE‘SC\'Cl"dl of the developing

vave cither had a small “deficit™ or have run “surpluses’™

On o average.
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GAYRIL SAFI MILLI HASILA ICINDE KAMU SEKTORUNUN PAYI
o pazal
yazul art  rasmdaki gesitli dénemler igin sanayilesmis p ‘:f::,
ckonomilerini ve azgelismiy lkeleri kapsayan 28 ilke icin merkezi kamu  hare? o
ve celir esuck ikleri degeriendiiilmek fedir. Harcama ve gelir esneklikjeri im:elencll‘l,ulzlr
nemlerde her iki ilke grubundak; cofu iitke i¢in hirden bityiik kst Bulg
VWagner Kanunu ger¢evesinde de deferleadiriimektedir



