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ABSTRACT

A large and growing literature searches for the determinants of ecogmwith, using
cross-country regressiond/ithin thisliterature, one branch considers the effect of variigaal
policy variables orthe growth process. Our paper continties research effort bgystematically
examiningthe effects, iny, of fiscalstructure oreconomicgrowth. Weimposethe government
budget constraint on the regression equations so tharéhise change ifiscal policy can be
identified (e.g., theeffect of acorporateincometax financed increase in healdxpenditure). In
addition, our analysis employgaoled cross-section, time-sergssnplethatallows us to use the
fixed- and random-effect model methodology. fild thatdebt-financed increases in government
expenditure retarédconomicgrowth while tax-financed increases lead to higheloarer growth
depending on the expenditure category.
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A large and growing literature searches for the determinants of ecompavith,
employing cross-country regressioanalysis(e.g., Landau 1983, 1985, 198&ormendi and
Meguire 1985Ram 1986, Grier and Tullock 198®arro 1990, 1991, 1992, Romer 1990, and
Levine and Renelt992)1 The cross-country regression approémblicity assumesghat the
growth process possessasilar strucural properties across the countries in shenple.Struc-
tural differences, be they political, economic, social, or other, between countries, therefore, do not
condition the growth process. Otrtlifey do, then the effects amandomly distributed witlzero
mean.

If structuraldifferences between countries do matteni@antly and non-randomly in the
growth process, then thexisting cross-country research is potentially flawed. Attempts are
sometimes made to control for such differences by including dummy variables for different regions
of the world (e.g.dummy variableor African, Latin American, another groups of countries).
Another, more-drastic solution this problem is to examirtbe growth processithin individual
countries over timef-or example, in addition this cross-country result®am (1986) provides
time-series findings for each countijhatis, time-serieslata on aivencountry areexamined to
determinethose factors that contribute to the growth process. Swsdtuion, howeverseems
undulyrestrictive, since it assum#satnothing can be gained froexaminingthe growth process
across countries.

Within thisbroader literature on the determinants of econg@mowth, asmallergroup of
papers (e.g., Landau 1983, 1985, 1986, Ram 1986, Romer 1989, Barro 1990e{®®@1]1991,
and Levine and Renel992) consider the effects,afy, of government expenditure and revenue
on economicgrowth. These studies as a rule, however,ndbexaminethe effects ofiscal
variables in any systematic way. Studies frequently include the share of GDP spent angdvern
consumption expenditure. Such an approach overlooks how an increase in government
consumption expenditure is financed. Is it with highges, andvhich taxes? Or is it witlower
spending, and which spendingally, is itwith a higher deficithe answer to these questions
may lead to different implicationabout theeffect of an increase in government consumption
expenditure on economic growth.

Borrowing from someavork on theeffect offiscal structure omational economigrowth
within the United States (i.e., Helms 1985, Mofidi and Stone 1990Vidled and Russek 1993),
we introduce the government budget constraint into the regression equetaonising the
determinants of economgrowth. As a result, we a@ble to directlyaddress the three questions
raised in the previous paragraph.

We consider the growth processing pooled times-series cross-sectidata and
employingthe fixed- and random-effects econometgchnique€ These techniques attempt to
accommodate across-country and across-time structural differences. We also compare the
performance of the more-standard ordinary least squares regression approdbhatvaththe



fixed- and random-effects models.
2. A Review of the Empirical Literature

Most empiricalstudies of the effect of governmeptending and itBnancing on national
economicgrowth over the past decade prodlittee evidence of a positive relationsiﬁpThis
continues to be the case fetative recent research based on endogenous theogesath. For
the most partyarious measures of theze of government exhibit either a negative effect on
economiogrowth, or nosignificanteffect. When a positive relationstopcurs, itusually involves
the growth, rather than the size, of government.

Landau (1985kxaminespooled time-series cross-sectidata for 16 OECD countries,
and finds a negative effect of government consumption and investment (relatiGDf) on
economicgrowth. In part, thes@egative effects seem tperate through privatmvestment.
Government transfer payments have a positiueinsignificant, effect orgrowth. Thesdindings
continue to hold when the growth of totaltputwas replaced by the growth of privatgtput as
the dependent variable.

Landau (1986) uses ade range of economic and non-econowaigables to explain real
per capita growtlwith pooleddata for less developed countriéss regressorsnclude several
measures of government spending and reventedl fgovernment levels. He considdire types
of government spending: consumptiother than education odefense, education, defense,
transfer, and capital expenditures. The revenue soindasge current revenue, theeficit, and
official transfers from abroad -- a partial measure of foreignAdlifiscal variablesare expressed
relative toGDP, and are averaged over the three preceding periods to prevent contemporaneous
correlation with the disturbances.

Government consumption is thenly fiscal variable to have a significaatfect on
economicgrowth. This spendingeduces growth, in parbecause of the need fmance it.
Landau (1986) attributes the lack of significance for education spendmgfficientuse of funds
and thelack of significancefor government investment tbe long gestation period for
infrastructure expenditure to affect econompiowth, posibly longer than is allowed for in the
regressions.

Kormendi and McGuirg1985) examinethe relationship between government spending
and economigrowth with a sample of 4€ountries for the post-World War 1l period. Their
measure of government spending excludes government investment and transfer payments, but
includes spending on defense adlication. They discover rsgnificant relationshigpetween
economicgrowth and either the growth or thevel ofthe consumption share of government in
output.

In one of thefew studies tdind a positive link between government spending and
economic growthRam(1986)employsboth cross-section anne-seriedata for 115 countries.
Generallythe regresion results indicathat higher real government consumptiorthe variable
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that Ramargues is the most appropriate measure -- contributes to ecograwit. His two-
sectormodel allows fordifferences betweethe government and the private sectors, and for
externality effects of government spending. Governroatyut isviewed as an input to private
consumption.

Grier and Tullock (1989)kxamine pooled cross-section time-serisample for 115
countries, where data are averaged over S5-yganvals. Theyfind a negative relation between
government consumption and economic growth, especially for the OECD countries.

Barth andBradley (1988)find that the ratio ofovernment spending t@DP adversely
affects economic growth during 1971 to 1983, based on data for 16 OECD countries. Holding the
private investment share GdDP constant, they uncover a positivet insignificant, effect of
government investment on growth.

Barro (1991)investigatesdata on 98 countries for 1970 to 198&h a measure of
government consumptiothat excludes defense and education expenditure.fiktis that
government consumption reduces economgiowth, while government investment has no
significant effect.

Koester and Kormendi (1989) estimate the effects of average and marginal tax rates on the
growth andlevel of economic activityfor 63 countries during 1970 to 197Fhey concludehat
tax rates do nagignificantly affectgrowth, when measureare taken to control for the potential
endogeneity of average tax rates to per capgdame andor therelationship betweegrowth
and per capitancome. High marginatax rates, however, do depress ltheel of economic
activity, when averagdé¢ax rates are controlled forhis finding impliesthat reducing the
progressivity of taxes (holding averagex rates constant) camcrease revenues --raodified
supply-side result.

Levine and Renelt (1992) consider the sensitivity of cross-country growth regressions with
the aid of error-boundsanalysis. They specifically examirie relationship between long-run
average growth rates and economic policy, as well as political and institutional factors. In separate
regressions, they include: (i) the government consumption sh&Bf(ii) the growth rate of
government consumptior(jii) total government expenditur&ith and without defense and
military spending, (iv) government investment share GiDP, and (v)similar shares for
government spending on education and defense. They also cahgideentral government
deficit, the ratio of export (import) taxes to exports (imports)yel asthe ratios of corporate,
individual, and social insurance taxes@G®P. Althoughspecificationghatincludetheinvestment
share of GDPyield somesignificant effects ofiscal variables oreconomicgrowth, thefiscal
variablesare nosignificant in explaininghe investment ratio. They concludleat theeffect does
not run through capital formatioMore generally however, they concludéat theeffects of the
fiscal variables are not robust.

Engen and Skinngi1992) examinethe effects of governmespending and taxation on
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economicgrowth in amodelthat allows for transitionagrowth aswell asproductionfunctions
with increasingeturns. In their model, Engen aB#inner have government spending affecting
the productivity of inputswhile taxes affect the allocation of factors between the taxed and
untaxed sectorsyhich inturn affects sectoral (and aggregate) productivityey focus on the
issue of allocative efficiencygnd includéboth thelevel and growthmeasures ofiscal policy.
Their regressions allow for correlated randomefficientsacross countries and country-specific
data quality. They use the White 2SIV estimating procedure to address the issue of endogeneity.

Based on cross-section regressions for 107 countries covering 1970 to 1985, they find that
both governmengpending and taxes have a negative effegrowth, both in the short-run and
in the long-run. Spending exerts more of a long-run negative effect. Controlling for endogeneity,
they concludehat the results dRam --that growth ingovernment spending has a positive effect
on growth -- are not supported.

Finally, Miller (1993) controls for structuralifferencesacross countries and oveéme
with pooled cross-section time-sergegta andixed- and random-effects econometric techniques.
Although his primaryfocus is on the convergence hypothesis, he concthdémcreases in the
government's share contributes to slower economic growth, but that the absolute share does not.
3. Data and an Overview of International Fiscal Structures

Our data come frontwo sources. First, we usaformation on real andominal gross
domesticproduct, populationimports and exports ajoodsand non-financial servicegyross
domestic investment, and the base ylP convergence factor from 1975 to 198dich come
from the World Bank dattape. Second, we ugg&ormation on central government revenue and
spending from 1975 td984, which was compiled by the International Monetary Fund and
distributed in the Governmeritinancial Statistics data tapdrevenuecategores include total
revenue and grants; income, profit, and cagéhstax revenue brokeout by corporate and
individual classessocial-security tax revenue; domestic taxesgondsand service revenue,
internationakrade taxrevenue; antbtal tax revenue. From thesems, weconstruct asesiduals
other tax and non-tax revenue. Expenditure categanesde total expendiure; defense
expenditure; education expenditure; health expenditure; social-security and welfare expenditure;
economic affairs and services expenditure; and transportation and communication expenditure.
We construct as a residual other expenditure.

Preliminary examination ahe GovernmeriEinancialStatistics data suggested tloaly
44 countries had the detailed information identified in the previous paragraph. Mait@sdata
for these countries had to be restricted to 1975 to 1984. After downloadindatée we
discovered that Cyprus, the Solomon Islands, and Ugandamisgiagone of the needed data
series for at leagpart of thesampleperiod. These countries were deleted from shmple.
Finally, after examiningthe summary tatistics reported iffables 1, 2, and 3, we discovered two
additional countries with problems the other taxand other expenditure variables. Mexico
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collects taxes obehalf ofstate government3his money igebated to state govenents. Thus,
our constructed other tasevenue variable turnedut to benegative for Mexico. In the
Philippines,the data are adjusted tocash basidetween the reporting of expenditure sub-
categories and total expenditure. Thus, dkteer expenditure category ithe Philippines was
negative. We deleted both Mexico and the Philippines from our final sample.

We begin by considering a number of gengradstions about thiescal structures of the
countries inour sample. Whaére some of the mosalient features dhe fiscal structures in the
different countries? I¢here substantial variation in tls&ze of deficits or surpluses and in the
composition of revenue and expendituF@?ally, and most importantly, are theary obvious
differences between the fiscal structures of high-growth and low-growth countries?

First, consider growthtself along with somether broadeconomic aggregates (Table 1).
For the sample as a whole, real per capita GDP growth averaged 1.3 percent per year during 1975
to 1984, with a coefficient of variation of 3.52. The five highest average annual growth-rates were
in Botswana (6.72)Indonesia(4.19), Korea (6.32)Sri Lanka(3.20), andThailand (4.31).
Together, these countriegperienced an averageowth of 4.9 percent. Thieve lowest average
growth rates were in El Salvador (-1.74), Iran (-2.16pgeria (-2.78), Venezuela(-2.21), and
Zambia (-3.33). Together, these countries experienced an average rgggattheof 2.4 percent.
Eighteen countries had larggmowth than the U.Swhichwas tied with France atrate of 1.45
percent.

How do theseelatively fast-growth and slow-growth countries rank in termsafe
other importanteconomic variables?All of the fastest-growing asell as all ofthe slowest-
growing countries had above-average populagi@mwth. Two of thefastest growing countries
(Botswana and Korea) were among tbp five in terms of investment shares@DP,while one
of the slowest growing countries (Venezuela) was alghisngroup. Botswana was thenly
country in the fastest-growing group that ranked int¢ipefive in terms of openness -- the ratio
of exportsplus imports toGDP. None of the slowest-growing countries werghis group.
Finally, with one exception, none of the fastest-growing or slowest-growing countries were
among theébottomfive in terms of openness or among five countries with the most or least
inflation. The exception, Liberia, was among the bottom five in inflation.

In summary, based on these crude considerations, we do not see any clear linkage between
the growth rate ofeal GDP per capita and these broad economic aggregétesever high-
growth countrieexhibited a particular relationship withese economic aggregatesher low-
growth countriegxhibited a similarelationshipOur regressioanalysishatfollows allows for a
more careful and systematic investigation of these issues.

Now, consider some brodiscal aggregateskRelative toGDP, the averaggscal position
of the countries in our sample was a deficit of 2.71 percent, with a coefficient of varigkti@R .of
This average waslightly lessthan the 2.78 percent averagdeficit experienced byhe United
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States. Thdive largest average deficits (relative @P) were inBelgium (7.95), Israel (11.27),
Morocco (10.71)Sri Lanka(9.52), and Zambia (9.78%ri Lanka and &mbia were among the

five fastest-growing and théve slowest-growing countries, respectiveNine countries had
surpluses instead of deficits, with the largest five surpluses relative to GDP appearing in Botswana
(5.56), Brazil (3.16), Luxembourg(1.61), Swaziland(2.19), andVenezuela(3.05). This group

also contained one member (Botswana) from the fastest-ggratipand one (Venezuel&om

the slowest-growth group.

Aggregate central government revenues averaged 28.3 percent oWBD& coefficient
of variation 0f0.39. Thehighestfive revenue-GDP ratios were Belgium (43.74),Botswana
(44.64), Israel (59.81)Luxembourg (48.92), and the Netherlands.153 Botswana and
Luxembourg were among tifige countries with the largest surplusesile Israel was among the
five countries with the largedeficits. Eight countries had revenue-GDP ratios bek®)
percent. Thefive lowest were in CostdRica (18.69), El Salvador (135), Korea (17.26),
Paraguay (11.08), anthailand (14.18)None of these were among tfiee countries with the
largest orsmallest deficitsThe UnitedStates (19.53) ranketthirty-third out ofthirty-nine in
terms of its revenue-GDP ratio.

Finally, aggregate central governmesptending average8il.01 percent of GDRyith a
coefficient of variation 00.39. Thefive highest spending-GDP ratios wereBalgium (51.69),
France (39.89), Israel (71.0&yxembourg (47.31), and the Netherlands (53.A8)but France
were in thefive highest revenue-GDP ratios; Botswana replaced France in the revenue to GDP
top five. Belgiumand Israel were in thgroup offive countrieshavingthe largesteficits while
Botswana was in the group fofe countries with the largest surpluses. Titie lowest spending-
GDP ratios were iBrazil (19.93), El Salvador (16.12orea (16.58), Paraguay (10.94), and
Thailand(17.80). These were thanly countries with spendinigss than 2@ercent of GDP. Of
these,Brazil wasthe only country havingone of théive largestfiscal surpluses. Alsoall but
Brazil were in the five lowest revenue to GDP ratios; CR&ta replaced Brazil ithe revenue to
GDP bottom five. The U.S. ranked twenty-ninth in terms of its spending-GDP ratio.

As in the case of the economic aggregates, wanatdind any obvious relationship
between economigrowth and thdiscal agyregates. Doethis apparent lack of correlation also
apply to the composition of taxes and spending?

Table 2 showshat, on average, the largesdtare of total revenue (24.55 percent) was
collected in the form of revenue from domestic taxegaodsand services. In descending order
of quantitative importance, the othgk sources of revenue anedividual incometax revenue
(16.48), non-tax revenue (15.34),ceb securitytax revenue (14.57hternationaltrade tax
revenue (13.24), corporate income tax revenue (11.17), and all other tax revenue (4.65). Of these,
the ones with the largest amthallest coefficients of variation, respectivelyere corporate
income tax revenue (1.15) and revenue from domestic taxes on goods and services (0.52).



-7-

Four of thefive fastest-growing countries had below-average revenue-GDP ratios. Three
of the fastest growing countries had a below-averalgence oncorporateincometax revenue.

All were below average in terms of batdividual incometax revenue and social security tax
revenue; four countriegported naocial securitgax revenue all. Two countries were below-
average in terms of revenue from domestic taxegomasand servicesyhile only one country
had below-average reliance tvade tax revenud=inally, four countries were below-average for
other taxes, and three were below average for non-tax revenue.

Turning to the slowest-growing countries, one had a higher-than-average revenue GDP
ratio. Three had above-average reliance on corporaienetax revenue. One country had above
averagdndividual incometax revenue share of GD¥hile nocountry had above averagecial
security tax revenue share GDP. Two wereabove average with regard to reverfu@m
domestic taxes ogoodsand services, and internatiotr@de tax revenue.ry one country had
an above-average reliance aher tax revenugndonly two had above average reliance on non-
tax revenue.

Table 3 showshat, on average, the largesdtare of totaspending (23.6percent) was
allocated to social security and welfare. In descenalidgr of quantitiive importance, thether
six categories of spendingre otheexpenditure (20.32)economic affairs and services
expenditure (19.12), educatioexpendiure (12.10), defense expenditurg9.32), health
expenditure (7.86), and transportation aadhmunication expendituf@.67). Of these, the ones
with the largest andmallest coefficients of variation, respectivelygere defense expenditure
(0.88), and education (0.50) and economic affairs and services (0.50) expenditure¥wo of
the fastest-growing countries, Botswana and Sri Lanka, had an above-average spending-GDP
ratio. Three had above-average defense spending (relat@®m®). Three had above-average
spending on education. None had above-average spending on health or social security and
welfare. Four were above-average in termsspending on economic affairs and services, and
transportation and communication, Korea was below averagetin categories. In addition,
three had above-average other expenditure.

Finally, two of the five slowest-growing countries, Iran a@@émbia, had above-average
spending-GDP ratio3.wo had above-average defense spenduhge all five had above-average
spending on education (relative tmial spending). Three were above average in terniseaith
spending, while nonevere above average in termssafcial security spendindg\ll had above-
average spending on economic affairs and serviees.wereabove average in terms ggending
on transportation and communication, and all five were above-average in terms of other spending.

4, The Model and Econometric Methodology
Our nodeling of national economigrowth borrows from someork on stateandlocal
economicgrowth in the Unitedtates (i.e.Helms 1985, Mofidi and Stone 1990, anililler and



-8-

Russek 1993). Wbkegin by defininghe growth rate of grostomesticproduct per capita (g) as
follows:

get = Inyet - In yet-1, (1)
where y is real gross domegpimduct per capita, In is thatural logarithnoperatorand ¢ and t
indicate the country aniime period. Let Xt = (xlct, X2ct, ... Xct) represent thosebservable
factors (e.g.,investment, tax andpendingpatterns, and so orthat can influence national
economic growth. Thus, we model national economic growth as follows:

n
get=a + X Bi xlet + vet. (2)
i=1

where \¢t is the error term.

The error term gt incorporates thenfluences ofthe omittedvariables. Classical
regressioranalysis assumeikat the omittedvariablesareindepemlent of theincluded xt and are
independently identicallglistributed. When usingooled cross-section time-serdgsta, however,
the omittedvariables can beirther classified intathree groups -eountry-varying time-invariant,
time-varying country-invariant, ancbuntry- andtime-varying variable8. The country-varying
time-invariant variables diffecross countries but are constasithin a givencountry overtime
(i.e., G give essentiallyconstant country-specific informationljime-varying country-invariant
variables differover time but are constant at a pointtime across countries (i.e.,tTgive
essentially constant time-specific information). Examples dhe formewariables include
geography and climateyhile examples ofhe latterinclude world economic conditions such as
Euro interest rate&inally, the country- andime-varying variables diffecross both country and
time. Thus, the error terngyvcan be written as follows:

vct = 0Cc + UTt + £ct, (3)
whered andu measure the effects og@nd | on \ct.

Substituting equation (3) into (2) gives the following:

n
get =0 + X Bj xlct + 6Cc + UTt + £ct. (4)
i=1

Estimation of equatiori4) withoutconsideration of possible country-specific or time-
specific effects can seriousliyislead ordinaryleast squares regressions. Hsiao (1986, p. 7)
provides illustrations oimisleading results. Problems emerge when eittige unobservable
country-specific or time-specific variablerrelate with theincluded variables ¢t. Two
alternative, but related, approachesst for addressing these problemdixed- and random-



effect models.
Fixed-Effect Models:

Suppose theroblem is omitted country-specifi@riablesthat are correlateavith the
included xt. A solution to this problem is to adjuke dependent and independeariables by
subtracting thenean of each variabvertime® Sincethe unobserved country-specifiariables
and the intercept doot change over time, the subtraction of their respectigansover time
drops these variables out of the regression equation. If this is the only problem in the estimation of
equation (4),then the regression adjusted for tmeansacrosstime provides unbiased and
consistent estimates Bf. Without this adjustmenthe ordinary least squares estimatesased
and inconsignt.

Similarly, if the problem isthe time-specific variables thatre correlated with thieacluded
Xct, then asimilar solution adjusts the dependent and independkmmbles by subtracting the
mean of each variablever countriesSince each country facelse same time-specific effect,
subtracting theneanover countries drops the intercept and tihee-specific effectout of the
revised regression equation. Once again, the revised regression puov@dsed and consistent
estimates of;.

Of course, it is possibklat both countryand time-specific effecere correlated with the
included xt. In this case, we can adjust for the means over countries and time.
Random-Effect Models:

The fixed-effect model assumimt thedifferencesacross units -- either countriestone
-- are due to parametrghifts inthe regression function. Suclviaw becomesnore appropriate
whenthe problem at hand usélse whole population rather tharsample fronthe population. If
the problem at hand examines only a sample frdarger population, then tHed-effect model
can be properly interpreted applying tothe differences withinthat sample onlyThe specific
problem at hand considers a sampleaintries. Therefore, the random-effeidel needs to be
considered.

Random-effect modelgreat thecountry-specific (€0 and time-specific (¢ effects as
random variables. Thus, the error tergais viewed as having three random components, &£
andect. These error terms have the following properties:

Ee=Ea=Eet=0; Eeet=E eect=E aect=0;

E ecei = 02¢, if ¢ = i; O otherwise;

E ag = 02T, if t = j; O otherwise;

E ectgjj = 0%, if ¢ =i and t = j; O otherwise; and

€c, &, andect are each uncorrelated withgtx (5)

The variance othe growth rate ofeal gross domestigroduct per capitaonditional on
the explanatory variablegis given from equation (4) as follows:

02G = 02C + 02T + 0%, (6)
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where 602G is the variance ofthe growth rate of grosdtomestic product per capitdeft
unexplained bythe explanatoryariables xt. As a consequence, such a formulation -- the
random-effect model -- is frequently referred to as a variance-components (error-components)
model.
If the variance componentse known, then the estimation of the random-effextel
using generalized least squaf€d.S) merelyrequires the transformation of the dependent and
independent variables usitige variance components the appropriate way. Absent knowledge
of the variance components, then we must first provide estimates of these components and apply a
feasible GLS procedure to estimate the equation.
As discussed aboveur methodology borrows from the literature on stated local
economic growth in the United States. The preveupiricalresearch into the effect sfate and
local government taxes and spending sbate and local economigrowth provides amixed
picture; no consensus exists even onsthe ofthe effectHelms(1985) provides a rationale for
the divergent results -~.. it is not meaningful teevaluate the effects of tax or expenditure
changes in isolation: both the sources and usksid§ must be considered." dther words, the
regression equations need to be desigradfully sothat when consideringhe coefficient of
total taxes, for example, it is clear what an increase in taxes finances.
We provide a taxonomy of results by excludinguimm, different revenue and expenditure
categories from the surplus constrained regression equatiorslkhas the method oMiller
and Russek (1993) ostate and local economigrowth. This more thoroughanalysis deals
explicitly with the overall fiscalstructure andmay lead to findingsnot revealed by the more
limited approach ofncluding fiscal variables onraore ad hodasis, as has bedme norm in the
determinants of national growth literature to date.
5. Regression Equations and Hypotheses
Our regression equatiorfal into two distinct categories -- equations where we do not
disaggregate total revenue and expenditure and equations wheoeEkeeh of theséwo sets of
regressions includessat ofconditioning variableghat have beefound to be important in other
cross-country growth regressionscluding lagged reaGDP per capita, the rate of growth of
population, thanvestment share d&DP, the importplus export share of GDP, and the GDP
implicit price deflator inflation rate. These two types of regression equations are given as follows:
gct=al + & Yyct-1+ a3 Nct + a4 invet + 8 opret + a6 Pt
+ g revct + a8 expet + & suict + vet, and (7)
gct = b1 + b2 yct-1 + b3 net + b4 invet + b5 opret + b6 pet
+ ly rcict + b8 riict + b9 rsst + b1o rdgsst + b11 rtrdct
+ k2 rotct + b13 rntct + b14 edfgt + b15 eedtt + b16 ehlret
+ 17 esgt + b1g eeast + b19 etat + R0 eoet + 21 surkct + vet, (8)
where g is the growth rate of real GDP per capita, y is real GDP per capita, n is the rate of growth
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of populationjnv is the investment share @&DP, opn is the impoglus export share of GDP, p
is the GDPimplicit price deflatorrate ofinflation, rev is total revenue to GDP, exp is total
expenditure to GDP, sur is the government surplus to GDP (i.e., rev -r@xjgcorporate
incometax revenue to GDRij is individual incomeax revenue to GDP, rssdecial-security tax
revenue to GDP, rdgs is domegjicodsand servicetax revenue to GDP, rtrd isternational
trade tax revenue to GDP, rot is other tax revenue to GDP, rnt is non-tax revenue tedGOd>,
defense expenditure 6DP, eed is education expenditure to GBih is healttexpenditure to
GDP, ess isocial-security and welfare expenditureGDP, eeas isconomic affairs and service
expenditure to GDPetc is transportatioand communicationexpenditure to GDP, anebe is
otherexpenditure to GDP. Three regression results for equ@t)oarecalculated for the cases
where rev, exp, and sur are deleted in tuHifteen regression resulfer equation (8) are
calculated for the cases whémdividual revenue items, dividual expenditure items, and sur are
deleted in turn. In facnly two independent regression equations exist -- one for equation (7)
and one for equation (8); but, weport all the regressions results itake interpretation of
results easier.

How do we interpret the coefficients in these two equations? Firsipefffecients of y-1,

n, inv,opn, and p remainnchanged as different revenue items, expenditure itentise @urplus
are excluded in equatiofi8) and(8) These coefficients do vaacross equations (@And (8), but
do not differ within each equation as we alter the fiscal variable excluded.

Second, let ugxamineequation (7)and assumthat rev isexcluded. The coefficieniga
measures the effect oational economigrowth of a revenue share of GHiRanced increase in
the expenditure share of GD8incethe government surplus share of GDMRekl constant.
Similarly, @ measures a revenue share of GiDBnced increase e government surplus share
of GDP. The exclusion of total expenditure or the governmestrplus lead tosimilar
interpretations of coefficients.

Third, let usexamineequation (8)and assumthat rci is excluded. The coefficieng b
measures the effect arational economigrowth of a (reduced) corporatecometax revenue
share of GDHinanced increase ithe individual incometax revenue share of GDsince the
government surplus share of GDP atidbtherfiscal variablesare constanSimilarly, b14 and
b21 measure theorporatencometax revenue shafganced increase ie defense expentire
share of GDP and the government surplus share of @Gi3pectively. The exclusion ofther
revenue sources, expenditure categories, or the sulgdds to similar interpretations of
coefficients.

6. Empirical Results
We first estimate each equation using ordinary least squaresseaiicand random-effect
models, where the latter regressions are both over countries, and over countties 8ntfe
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next perform three tests that comparealiernative specifications. Afrtest compares tHexed-

effect model andhe OLSmodel (Greenel990, p. 484). ALagrange-Multipliertest due to
Bruesch and Pagan (1980) compares the random-effect model with the OLS model (Greene 1990,
p. 491-92). And a Wald criterion due ausman(1978) compares the random-effewtdel with

the fixed-effect model (Greene 1990, p. 495).

Before proceeding with the estimates of equatibfyjsand (8), we first do some
preliminary analysis to linbur results to theexisting literature on convergence. Most studies to
date use averaged data fack country antestconvergence hypotheses across the cross-section
of countries. Thus, we first estimate equat{@husing averagedata across the 39 countries
under two scenarios -- including only the initial lagged real GDP per capita (i.e., the 1974 value of
real GDP per capita) to test the unconditional convergence hypothesis and including all other non-
fiscal variables to test for conditional convergence. Results appear in Tabldidd ®edence of
conditional, but not unconditional, convergence.

We next estimate the$&o restricted versions of equati¢n) usingOLS, andfixed- and
random-effect models fahe pooledsample 0f390 observations. The tests of #igernative
models tell a differergtory for thetwo equations. The random-effect model domin#tesOLS
and fixed-effect modeldor the test ofunconditional convergence. The fixed-effenbdel
dominates the OLS and random-effewtdels forthe test oftonditional convergence. Since the
results for themodelsacross countries and across countriestane are similar, wereportonly
the latter results to conserve on space. These results also appear in Table 4.

The typical test of unconditional and conditional convergence, which we also follow in our
cross-section estimates using averadath, includesthe initial level of real gross domestic
product per capitalhis typicalapproach is necessasincethe growth rates used in the cross-
country growth regresons are usually the averages across the whiee-series sample.
Friedman(1992) criticizes the standard cross-country test of tie@vergence hypothesis as
committingthe regreson fallacy.” Thetestoffered in this paper i®$s subject to this criticism,
because thaitial level of real gross domestjgroduct per capita is up-datedch yeaB. That is,
convergence is tested eagiar against the position of the country last yearrartchgainst the
country's position at the beginning of the sample period.

Both the averaged and pooled data prodwa#eace of conditional convergence. This is
the standard result in the literature (e.g., Barro 18d, Levine and Renel®92). Researchers
find evidence tosupportunconditional convergence whéme sample includes onlgeveloped
countries (e.g.Mankiw, Romer, and Weil992, andMiller 1993). Oursample include®oth
developed and developing countries.

Both approaches also uncovepasitive link between thenvestment share gsDP and
the rate of growth ofeal GDP per capita. On tlmeherhand, thesigns ofthe coefficients of the
import-export share of GDP and thndlation rateflip for the averaged and the pooled data and
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are significantly different from zero in three of the four cases. The results from the pooled data are
generally consistent with the existing literature.

We now turn toestimating equation&’) and (8), whichncorporate thdiscal variables.
The tests oflternative specifications convey a generatiysistent story, at least for thired-
and random-effect modetser countries and time. kil cases, théixed-effect model dominates
the OLS model; the random-effeanodel does not. Inaddition, thefixed-effect model also
dominates the random-effect modgkr countries and time. The omeomaly ighat therandom-
effect model appears to domindte fixed-effect modebver countries alon&his inconsistency
in the three tests may suggest that the fixed-effect noedelcountries isnis-specifiedThus, we
report in Tables 5 and 6 only the fixed-effect models over countries and time.

Several items starmlt fromthe overall resultseported inTables 5 and 6. Theon-fiscal
(conditioning) variables tell a consistestory across théwo Tables, and a storthat isalso
reasonably consistent with the existing literature. First, lagged real GDP per capita is incorporated
to test again the conditional convergence hypothesis. As discussed above diffierseBbm the
standard approach in the cross-country groltgnature. Thecoefficient of lagged reajross
domesticproduct per capita is sificantly negative in both sets of regressioagain supporting
the conditional convergence hypothesis.

Second, thenvestment share @&DP issignificantly positive in both sets of regressions.
Levine and Renelf1992) reporthis result as one of their "robudifidings. It isthe one result
that appears consistently across the empirical studies of the determinants of economic growth.

Third, theinflation ratehas a significant negative effectbiath sets of regressiona/hile
Levine and Renel{1992) find the inflation rate effect to be fragile; they ddéind it to be
consistently negativether authors (e.gKormendi and Meguird985, and Grier and Tack
1989) reportsome evidence of a negative effect of inflation on econgmuwth. Grier and
Tullock's strongestevidence is fothe African countries, a few ofvhich are in oursample. As
noted above, the use of averaged data for the 39 countaassample produces a significantly
positive effect.

Finally, the populatiogrowth and openness (impopsisexports to GDPYyariables have
coefficientsthat arenegative and positive, respectivdbyt insignificant. A negative sigfor the
coefficient of populationmplies that real output growthadjusts at less thaone-to-onewith
population growth. Levineand Renelt (1992eport a robusipositive effect of a country's
openness on thavestment share of GDEhe effect of openness on rgalr capita growth was
fragile, but positive. Oncagain, using averagedata in oursample produces a significantly
negative effect for the openness variable.

Focusing on the effects of aggreghseal variables in Table 5, severdservations can
be made. First, none of tliecal variablesare significant inthe regressions based on averaged
data.This finding isconsistent with most previous findings based on averaged cross-skattion
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Second, in the pooled-data regressions, the dffatgovernment expenditure has on gnewth
rate ofreal GDP per capita depencisicially onthe method ofinancing. Tax-financed increases
in government expenditure stimulate economgiwth, while debt-financed increases in
government expenditure retard economic growth.

Second, reducing the governmedeficit stimulates economigrowth. Reducing
expenditurewhile holding revenue constant (i.e., a lower governmeeficit) or increasing
revenuewhile holdingexpenditure constant (i.e., also a lower governrdefitit) both stimulate
economicgrowth. Moreover, thdéax-financed reduction ithe governmendeficit has a larger
magnitude than the expenditure-financed reduction.

Table 6 confirmshese findings of Table 5, and provides additional insights. Focusing on
the last column of Table 6 where the government surplus as a fraction of GDP is excluded, we see
that debt-financed increases in government expenditet@&d economic growthtax-financed
increases in the surpliimulate economigrowth. Theseeffects, however, araot always
significant for all types of spending and taxes.

Table 6 provides some interesting commentaryherifferential effect offiscal variables
on economigrowth. Some tafinancedreductions in the governmedeficit -- such as increases
in corporateincome tax,other tax,and non-tax revenues -- stimulate econaynosvth; other
taxes -- such amdividual income tax, sociaecurity tax, domestigoodsand services tax, and
internationaltrade taxrevenues -- do not. Such findingsy suggest thaindividual incometax,
social security tax, domesigoodsand services tax, and internatiotradde taxrevenues are too
heavily used inmanycountries as sources of revenue aray exceed thdevelsconsistent with
strong economicgrowth. Similarly, some expenditure financeeductions in the government
deficit -- such as defenseducation, health, and social security and welfare expenditures --
stimulate economiayrowth; other expenditures -- such as economic affairs and services,
transportation and communication, @ather expenditures -- do not. Thefiedings maysuggest
thatdefense, education, health, and social security and welfare experal@iimslarge a share
of the government budget, at least as far as economic growth considerations are concerned.

Table 6 also furnishes information dime effects ofpecific revenue and expenditure
categories. In general, the composition of taxes fgiven level ofrevenue doesot seem to
matter. Thais, the coefficients of specifitaxes arenot significantregardless oivhich revenue
variable is excluded from the regression. The only exceptions occur when either domestic taxes on
goodsand services or trade-related taaes substituted for non-tax revenue. Such substitutions
reduce economic growth.

These revenue coefficients also becaigaificant whencertain spending categories are
omitted. In particular, domestic taxes gmodsand services agell astrade-related taxes have a
negative effect on econongecowthwhen they financexpenditure on defense, education, health,
or social security and welfare. but not when they finance other spending categories.
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In contrast, the composition of a given level of government expenditure matters more than
the composition of revenue. Highgpending on defense, education, health, and social security
and welfare athe expense any ofthe otherexpenditure categoriesignificantly reduces
economicgrowth. But, within this sub-expenditureategory, substituting one expenditure for
another does not have a significant effect on economic growth.

For the most part, thaignificance ofthe coefficients for expenditure on defense,
education, health, and social security and welfare also depehdvworthese expenditures are
financed. Generally, increasestliese expenditure categories mat have aignificant effect on
economicgrowth unless theyrefinanced by increased domedixes on goodand services and
trade-related taxes. Expenditure on econoaffigirs and servicesignificantly raises economic
growth when financed byion-tax revenue, butot otherwise.Finally, increasinghe residual
expenditure categorypositively affects economigrowth when financed byion-tax revenue,
corporate income tax revenue, or the residual tax revenue category.

Health expenditure deserves special comment becaufiee ostrong and unexpected
results. An increase in health expenditure, no mhatterit isfinanced, significantlylecreases the
growth rate ofeal per capit&DP. In other words, whethargher health expenditurefisanced
with tax increases, witbther spendingcuts, orwith an increase in the governmeldficit, the
growth rate of real per capita GDP generally decreases.

7. Issues of Endogeneity

One criticism ofour method, and of most of thexisting literature, is that we are
discovering correlations ambt necessarily causalitythe independenariables in equations (7)
and (8) may not be independent. @seal variablesaddress this issue inlieited way, since they
reflect fiscal, andhot calendar, years. That, the 1980 expenditure and revenue dgi@erally
representuly 1979through June 1980ata. Inthis sensequr fiscal variables have a six-month
lag on the dependent variable. These fiscal variables, however, are deflated by nominal GDP. Thus
the endogeneity issues cannot be ignored.

As one attempt to addrefiss issue, we estimate equatiqi@$ and (8) usingthe once
lagged values ddll fiscalvariables. Resultappear in Tables 7 and 8. Tableedoes thanalysis
contained in Table Wvhile Table 8replicates thenalysis in Table 6. Generallje results are
similar.

Comparing Table 5 and @l coefficients havehe same signs. Witlone exception, the
coefficients alsaare significant atthe same levelThe exception, theoefficient of the fiscal
surplus in the equation omittingscal expendure and thecoefficient of expenditure in the
equation omitting the surplus, is now only significant at the 10-, rather than the 1-, percent level.

Table 8 presents a pictusamilar tothat portrayed imable 6. The major changes reflect
the effects of education and health expendittiale health expenditurstill exhibits aconsistent
negative effect on economgrowth, thesignificance of this effect is generallymihished and
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frequently disappears. Ahe same time, education expenditurew exhibits astrong positive
effect on economic growth no matter the source of financing.
8. Conclusion

We examine the effects of natioffistal structures omational economigrowth,using an
international sample of developed and developooyintries and alternative econometric
techniques. Weadopt themethodology ofMiller and Russek (1993), who considered the
determinants o$tateand local economigrowth in the Unitedstates. The approadhcorporates
the government budget constraint into the gromateregressions so that vean clearlyidentify
how a particular change fiscal policy is financede.qg., theeffect of a tax-financed increase in
defense spending).

We can succinctlgtate ourfindings concerning the effect $cal structure oreconomic
growth. First, the method dfinancing government expenditurplays animportant role in
determiningthe effect othat expendiure on economicgrowth. Debt-financed increases in
expenditure retard growtkax-financed increases in government expenditure lead to either higher
or lower economigrowth depending on the expenditure category. Education expenditure is the
only category that possesses evidence of a positive effect on economic growth.

Finally, increasinghe government surplyggenerally raisegrowth, especially ifthe deficit
is reduced by raising taxes.

Footnotes
1. Typically,the data for each country are averaged ovetirtieeseries sampl.g., the growth
rate of real gross domestic product per capita).

2. Grier and Tullock (1989) arisarro (1992) come the closestdar methodology. Botldivide
their samples into 5-year sub-periods and calculate avgrageh rates over these sub-periods.
Thus, they have a pooled cross-section time-sdatsbase. Moreover, for their OECD findings,
Grier and Tullock includdummy variable$or eachtime period, save one, producifiged-effect
results across timé&or their non-OECKiindings, Grier and Tullock includeummy variables for
time periods aswell as for some geographic regions (i&frica and the Americas),
approximating fixed-effect resulecrosstime and regiongbut not acrosgountries). Barro, on
the otherhand, includes geographdummy variables(i.e., sub-Saharamfrica and Latin
America), approximating fixed-effect results across regions.

3. Barth, Keleher, and Russg990) provide &omprehensive review tfie research conducted
in the early part of this period.

4. Sinceour study uses pooled cross-section time-sedat, weshall bereferring to the
methodology associated with pooled estimatiOnr discussion draws on Hsigd986) and
Greene (1990).
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5. An alternative procedure is to estimatefitst-differenced regression. By laggieguation (4)
one period and subtracting the lagged equation from equddocauses the intercegnd the
state-specific terms to drop out.

6. The transformations for the varidused- and random-effects modelse documented in Judge
et al(1985, pp. 521, 524, 532, and 535).

7. Friedman(1992) does suggest that the data are consisiéimtthe convergenchypothesis,
even though the test may be inappropriate.

8. Romer (1991)when considering this issue, includie averagéevel of output over the
sample rather than its initial value. Miller (1993) introduces the approach we use in this paper.
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Table 1: Country-by-Country Averages of Data: General Macroeconomic
Variables Including Central Government Revenue, Expenditure, and Surplus
as a Share of GDP

g n inv opn p rev exp sur

AVERAGE 1.34 151 24.00 69.81 15.09 28.30 31.01 -2.71

(CV) (3.54) (0.78) (0.25) (0.51) (1.26) (0.39) (0.39) (-1.72)

Australia 1.57 1.25 24.52 32.16(L) 9.25 2248 23.70

Austria 2.02 -0.02(L) 25.73  71.48 5.25(L) 34.07 37.48 -3.41

Barbados 1.80 0.33 2238 126.44(H) 9.80 28.04 30.92

Belgium 1.56 0.09(L) 19.83 127.27(H) 6.03  43.74(H)

51.69(H) -7.95(L)

Botswana 6.72(H) 3.53(H) 38.15(H)119.56(H) 9.09 44.64(H)39.08

Brazil 1.23 229 2177 17.89(L) 59.42(H)23.09  19.93(L)

Canada 2.00 1.11  23.00 50.36 7.62 18.98 22.03 -3.05

Chile 0.21 1.57 15.43(L) 46.43 51.49(H)31.92 31.30 0.62

Costa Rica 0.46 237 2455 71.11 22.30 18.69(L) 21.74 -3.06

Denmark 1.91 0.13 19.52 65.78 8.68 3558 38.38 -2.79

El Salvador -1.74(L) 1.66  17.18(L) 65.48 10.92 13.26(L) 16.12(L) -2.86

Finland 2.28 0.40 26.57 58.89 9.63 28.77 28.85 -0.08

France 1.45 0.46 2270 4277 10.17 38.95 39.89(H) -0.94

Germany 1.95 -0.14(L) 21.10 52.23 3.95(L) 28.42 30.29 -1.87

Iceland 2.79 1.06 25.45 7456 37.38(H)27.12 27.20 -0.09

Indonesia 4.19(H) 2.12  25.80 4790 1443 19.84 20.80 -0.96

Iran -2.16(L) 3.31(H) 25.16  40.84 14.76 29.29 35.34 -6.05

Israel 1.21 211  23.33 84.71 68.68(H)59.81(H)71.08(H)-

11.27(L)

Korea 6.32(H) 1.55 29.50(H) 68.82 14.67 17.26(L) 16.58(L) 0.68

Liberia -2.78(L) 3.08 23.81 104.49 5.41(L) 21.80 26.45 -4.65

Luxembourg 1.17 024 2391 178.05(H) 5.85  48.92(H)

47.31(H) 1.61(H)

Malawi 0.50 3.12 25.28 61.33 9.46 20.90 28.44 -7.54

Mauritius 2.00 1.53 25.37 102.88 9.84 20.75 26.89 -6.14

Morocco 2.38 2.39 26.53 52.30 7.30 24.82 3554 -

10.71(L)

Netherlands 0.89 0.63 20.15 103.69 5.43(L) 49.81(H)53.15(H) -3.34

New Zealand 0.53 0.75  25.08 61.25 12.46 34.15 37.98 -3.83

Paraguay 3.05 3.16(H) 26.47 36.03(L) 12.31  11.08(L) 10.94(L)

Spain 0.51 0.87 23.59 34.46(L) 1450 23.68 26.00

Sri Lanka 3.20(H) 1.61 23.78 70.64 13.80 22.03 31.55 -

9.52(L)

Swaziland -1.18 3.15  32.85(H)159.35(H) 11.21 31.88 28.69
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Sweden 1.38 021 19.31(L) 61.06 9.66 36.55 38.76  -2.20
Switzerland 0.41 -0.00(L) 23.47 70.31 3.72(L) 20.34 20.28  0.06
Thailand 4.31(H) 2.31 2597 47.98 5.87 14.18(L)17.80(L) -3.63
Tunisia 272 254 30.44(H) 77.72 8.67 31.94 3401 -2.07
United Kingdom  1.63  0.04(L) 17.97(L) 54.54 11.87 35.68 38.84 -3.15
United States 1.45 1.03  19.01(L) 18.05(L) 6.90 19.53 22.31
Uruguay 0.17 057 19.98 39.90 40.25(H)22.34 24.79 -2.46
Venezuela -2.21(L) 3.21(H) 29.73(H) 47.85 10.83 24.32 21.27

3.05(H)

Zambia -3.33(L) 3.25(H) 21.48  76.17 9.68 25.11 34.89 -
9.78(L)

NOTE:AVERAGE is the average value across countries and time; SD is the s@adation of
AVERAGE. Thevariablesare defined as follows: g the growth rate ofeal per capita
GDP; n = the growth rate gfopulation;inv =the gross domestiovestment share of
GDP; opn = exportplus imports share of GDP; p the rate of growth of the GDP
implicit price deflator; rev = central government revenue share of GDP; exp = central
government expenditure share of GDP; and sur = rev - exp. lrcelaom,(H) and (L)
refer to the 5-highest and 5-lowest countries.

Table 2: Country-by-Country Averages of Data: Central Government Revenue

Shares

rev rci rii ISs rdgs rtrd rot ANYERAGE

(CV) (0.39) (1.15) (0.83) (1.10) (0.52) (1.08) (0.89) (0.80)
Australia 2248 11.84 49.42(H) 0.00(L) 21.60 5.37 1.35(L)
Austria 34.07 324 17.12 34.22 26.27 1.83 9.38(H) 7.94
Barbados 28.04 16.14 18.30 9.93 19.07 19.69 8.05(H) 8.83
Belgium 43.74(H) 5.70 32.07 31.27 24.17 0.01(L) 2.59
Botswana(H) 44.64(H) 17.93(H) 5.66 0.00(L) 1.14(L)
28.96(H) 2.69 43.63(H)
Brazil 23.09 2.51(L) 0.25(L) 29.80 22.11 3.91 9.50(H)
31.92(H)
Canada 18.98 13.07 36.56(H) 11.47 17.78 6.57 1.41
Chile 31.92 5.58 8.06 11.18 36.15 6.25 7.09 25.68
Costa Rica 18.69(L) 0.47(L) 1490 23.79 29.45 22.38 1.39(L) 7.62
Denmark 35,58 3.52 32.59(H) 2.65  44.53(H) 0.20
El Salvador(L) 13.26(L) 8.14 8.26 0.00(L) 32.06 35.87(H)
9.38(H) 6.29(L)
Finland 28.77 2.63(L) 27.17 9.35  45.38(H) 1.72 4.58
France 38.95 5.29 12.18 41.08(H) 30.90 0.04(L) 2.97

Germany 28.42 3.85 14.85 52.78(H) 23.06  0.02(L) 0.29(L)
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Iceland 27.12 2.22(L) 7.80 3.82 46.53(H) 19.19

8.05(H) 12.38

Indonesia(H) 19.84 63.94(H) 2.37(L) 0.00(L) 10.96 7.61 5.86
Iran(L) 29.29 7.79 0.68(L) 5.61 3.35(L) 8.60 3.88

70.09(H)

Israel 59.81(H) 7.96 22.40 7.88 21.30 5.23 7.68
Korea(H) 17.26(L) 10.88 12.38 1.03 44.21(H) 15.21 4.61
Liberia(L) 21.80 1453 17.55 0.00(L) 21.21 28.67 3.05 15.00
Luxembourg 48.92(H) 11.30 25.24 26.71 19.49 0.048.57
Malawi 20.90 19.36(H) 11.31 0.00(L) 25.20 16.61 0.44(L)
Mauritius 20.75 9.67 11.84 0.92 17.00 45.16(H) 4.11
Morocco 24.82 11.18 7.38 4.94 33.19 18.80 7.56 16.95
Netherlands 49.81(H) 5.98 22.64 37.28(H) 20.24 0.01(L)
New Zealand 34.15 8.68 56.38(H) 0.00(L) 18.84 3.62 1.94
Paraguay 11.08(L) 11.60 0.17(L) 12.94 20.08 20.97 21.79(H)
Spain 23.68 6.20 14.69 45.99(H) 14.51 6.80 1.88
Sri Lanka(H) 22.03 9.38 3.76 0.00(L) 28.75 37.74(H) 1.48
Swaziland 31.88 13.84 11.47 0.00(L) 2.28(L) 59.17(H) 2.31
Sweden 36.55 2.54(L) 15.80 31.56 28.72 1.11 6.34 13.94
Switzerland 20.34 2.63(L) 11.64 46.48(H) 18.14 9.12 2.18
Thailand(H) 14.18(L) 9.66 8.08 0.00(L) 45.46(H) 23.77 1.86
Tunisia 31.94 6.40 6.50 9.08 23.67 25.81 6.24 22.32
United Kingdom 35.68 8.48 3156 16.70 26.28 0.21 3.89 12.88
United States 19.53 11.24 43.45(H) 29.01 5.06(L) 1.52 1.28(L)
Uruguay 22.34 5.61 1.77(L) 26.71 4241 10.81 6.52 6.17(L)
Venezuela(L) 24.32  57.90(H) 3.10 4.07 4.52(L) 9.19 2.27
Zambia(H) 25.11 16.89(H) 15.28 0.00(L) 42.43 8.39 4.54

NOTE:SeeTable 1. Thevariablesaredefined as followstev = central government revenue share
of GDP; rci = corporate income tax revenue share of central government revenue (R); rii =
individual incometax revenue share of R; rssacial security revenue share ofridgs =
domestic taxes ogoodsand services revenue share of R; rtrd = taxes on international
trade revenue share of R; rot = other tax revenue share of R; and non-tax revenue share of
R. The (H)and (L)indications following selectecbuntriesidentifiesthe 5-highest and 5-
lowest growth rate countries in real GDP per capita.

Table 3: Country-by-Country Averages of Data: Central Government

Expenditure Shares

exp edfs eed ehlh ess eeas etc  ABRAGE
(CV) (0.39) (0.88) (0.50) (0.70) (0.76) (0.50) (0.63) (0.55)

Australia 23.70 9.42 8.73 9.45 27.24 8.30(L) 3.65



33.20(H)
Austria
Barbados
Belgium
Botswana(H)
Brazil
39.63(H)
Canada
Chile

Costa Rica
Denmark

El Salvador(L)
Finland
France
Germany
Iceland
Indonesia(H)
15.48(H)
Iran(L)

Israel
Korea(H)
Liberia(L)
14.24(H)
Luxembourg
Malawi
19.19(H)
Mauritius
39.19(H)
Morocco
Netherlands
New Zealand
Paraguay
Spain

Sri Lanka(H)
Swaziland
Sweden
Switzerland
Thailand(H)
Tunisia

United Kingdom

33.44(H)
United States
Uruguay
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37.48 310 9.89 1273 4587 1180 7.68  8.92
30.92  1.95(L) 20.37(H) 11.01 14.81 22.17 8.25
51.69(H) 558  14.62  1.77(L) 42.20 14.95  9.40
30.08  6.41  19.76(H) 569  1.27(L) 29.94(H)
19.93(L) 2.06(L) 1.35(L) 6.16 36.88 12.63  1.29(L)

2203 7.83 374 689 3399 1751 577 24.27
31.30 12.36 13.97 6.70 32.96 1225 355 18.20
21.74  3.05 24.62(H) 20.15(H) 14.81 18.33
38.38 6.37 1052 1.89(L) 41.83 7.36(L) 3.58  28.45
16.12(L) 10.51 19.30 858 361 23.05 9.26 2571

28.85 505 14.75 10.81 27.98 26.82 10.55  4.04(L)
39.89(H) 7.18 8585 15.17(H) 42.64  7.74(L)
30.29 9.57  0.90(L) 19.18(H) 49.60(H) 8.01(L)
27.20  0.00(L) 12.80  20.44(H) 15.04 29.01 9.83
20.80 14.85 898 232  0.00(L) 38.24(H)

20.13

35.34  17.96(H) 13.33 473 7.02 2485 5.72
71.08(H) 35.75(H) 825 412 1555 1227
16.58(L) 32.99(H) 17.16  1.35(L) 5.78 17.44  4.62
26.45 6.63 1420 7.22  1.32(L) 31.40(H)

24.99

47.31(H) 213 865  2.19(L) 49.06(H) 17.97
28.44 874 1127 587  1.51(L) 38.61(H)

14.76

26.89 0.88(L) 15.34 7.86 19.01 14.30 3.42

3554 1590 16.30 3.19 5.00 26.25 9.92 23.44

53.15(H) 576 13.16 11.65 37.02 10.02 3.61
37.98 4.94 13.98 14.32(H) 28,50 16.11  5.10
10.94(L) 12.16 12.54 3.67 21.74 19.96 13.88(H)

26.00 4.67 7.57  1.95(L) 56.31(H) 12.16  3.68
3155 220 861 494 1675 27.01 912 31.37
28.69 591  20.19(H) 6.47  0.00(L) 31.99(H)

38.76 808 1071 230 46.06 11.69 3.90 17.27
20.28 10.43 3.54(L) 11.71  48.61(H) 13.89  8.03
17.80(L) 20.18(H) 20.48(H) 452 321 23.88

3401 841 17.78 6.80 9.85 29.13 6.60 21.44

38.84 13.59 2.36(L) 13.06 26.83  8.37(L) 2.34(L)
2231  22.61(H) 2.68(L) 10.34 34.28 9.49  3.36(L)
2479 11.85 8.78  4.03  47.92(H) 10.34  5.80
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Venezuela(L) 21.27 652 17.08 841 671 2523 8.16 27.88
Zambia(L) 34.89 0.00(L) 1472 6.89 212 2314 578
47.35(H)

NOTE:SeeTables 1 and 2. Theariablesare defined as follows: e = central government
expenditure share of GDP; edfs = defense expenditure share of central government
expenditure (E); eed = education expenditure share elfilk;= healtrexpenditure share
of E; ess = social security and welfare expenditure share of E; eeas = eaffaimiand
service expenditure share ofdf¢ = transportatioand communication expenditure share
of E; and other expenditure share of E.

Table 4: Comparison of Cross-Section and Pooled Cross-Section, Time-Series
Estimates of Unconditional and Conditional Convergence Tests

Averaged Data Random-Effect Fixed-Effect
CONSTANT
(0.97) (0.60) (0.95)
yt-1 -0.0006 -0.0084* -0.0005
(-0.27) (-2.99) (-0.22) (-5.37)
n -1.9991*
(-4.91)
inv 0.4173*
(5.31)
opn -0.0162**
(-2.06)
p 0.0253
(2.39)
DF 37 33 388 336
SEE 0.0215 0.0159 0.0425 0.0397

NOTE:SeeTable 1 fordefinitions of variables. In additiont-y is the laggedialue of real per
capita GDP adjusted by the World Bank's base {88 conversion factor foeach
county to make cross-country comparisonsaningful. Each regression has tilsame
coefficient estimatefor the firstfive variables. DF ishe degrees of freedom a8&E is
the standard error of the regression.

*  meanghe coefficient is significantly different forreero (two-tailed test) at the 1-percent
level.

** meansthe coefficient is significantly different forreero (two-tailed test) at the 5-percent
level.



@ meanshe coefficient is significantly different forreero (two-tailed test) at the 10-percent
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level.
Table 5: Fixed Effect Models Across Countriesand Time with Central
Government Revenue, Expenditure, and Surplus as a Share of GDP
Variable Averaged Data Pooled Data _
Omitted rev exp sur rev exp rev. _
CONSTANT 0.0351
(0.98)
yt-1 -0.1037* -0.2120*
(-3.12) (-7.30)
n -2.0259* -1.1017
(-4.89) (-1.25)
inv 0.3959* 0.2652*
(4.48) (4.68)
opn -0.0235** 0.0407
(-2.28) (1.43)
p 0.0139 -0.0704*
(0.66) (-4.16)



rev
0.5727*

exp
0.3332*

sur
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- 0.0433 0.0804 - 0.2395*
(1.14) (0.82) (2.74) (5.82)
0.0433 - -0.0371 0.2395* - -
(1.14) (-0.46) (2.74) (-4.01)
0.0804 0.0371 - 0.5727* 0.3332* -
(0.82) (0.46) (5.82) (4.01)

NOTE:SeeTable 1 fordefinitions of variables. In additiont-y is the laggedialue of real per
capita GDP adjusted by the World Bank's base 8P conversion factor foeach
county to make cross-country comparisonsaningful. Each regression has tilsame
coefficient estimatedor the firstfive variables.Degrees of freedom are 31 for the
regressions using averagedta and 334 for thosgsingthe pooled data. The standard
error of theregression is 0.0160 for those regressimisgthe averaged data and 0.0379
for those using the pooled data.

*  meanghe coefficient is significantly different forreero (two-tailed test) at the 1-percent

level.
** meansthe coefficient is significantly different forreero (two-tailed test) at the 5-percent
level.
@ meanshe coefficient is significantly different forreero (two-tailed test) at the 10-percent
level.
Table 6: Fixed Effect Models Across Countrieand Time with the Components
of Central Government Revenue and Expenditure as Shares of GDP, and the
Central Government Surplus as a Share of GDP
Variable -
Omitted rci rii ISS rdgs rtrd rot rng-1

(-7.50)
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n -0.5581
(-0.70)
inv 0.2087*
(3.47)
opn 0.0452
(1.57)
p -0.1084*
(-5.73)
rci . 0.0771  0.1431 03367  0.3920 -0.4636  -0.3312
(0.23) (0.35) (0.90) (1.36)  (-0.81)  (-1.18)
i -0.0771 . 0.0659  0.2596  0.3149  -0.5407  -0.4084
(-0.23) (0.16) (0.62) (0.97)  (-1.03)  (-1.24)
rss -0.1431  -0.0659 . 0.1936  0.2489 -0.6066  -0.4743
(-0.35)  (-0.16) (0.45) (0.66)  (-1.07)  (-1.20)
rdgs -0.3367  -0.2596  -0.1936 - 0.0553  -0.8003 -
0.66790
(-0.90)  (-0.62)  (-0.45) (0.16)  (-1.24)  (-1.85)
rtrd -0.3920  -0.3149  -0.2489  -0.0553 - -0.8556 -
0.7232*
(-1.36)  (-0.97)  (-0.66)  (-0.16) (-1.57)  (-3.04)
rot 0.4636  0.5407  0.6066  0.8003  0.8556 - 0.1324
(0.81) (1.03) (1.07) (1.24) (1.57) (0.26)
mt 0.3312  0.4084 04743  0.66798 0.7232* -0.1323 -
(1.18) (1.24) (1.20) (1.85) (3.04)  (-0.26)
edfs -0.3401  -0.4172  -0.4832  -0.6768@ -0.7321* 0.1235  -0.0089
(-0.99)  (-1.07)  (-1.08)  (-1.68)  (-2.59)  (0.23)  (-0.04)
eed -0.4758  -0.5529  -0.6188  -0.8125  -0.8678% -0.0122  -0.1445
(-0.93)  (-1.22)  (-1.12)  (-1.54)  (-1.85) (-0.02)  (-0.30)
ehlh -0.8301@ -0.9072* -0.9732* -1.1668* -1.2221* -0.3665  -0.4989
(-1.85)  (-2.07)  (-2.10)  (-2.31)  (-2.82)  (-0.64)  (-1.13)
ess -0.4138  -0.4909  -0.5569  -0.7505** -0.8058* 0.0498  -0.0826
(-1.31)  (-1.49)  (-1.55)  (-2.00)  (-2.71)  (0.10)  (-0.31)
eeas 0.3727  0.2956  0.2296  0.0360  -0.0193  0.8363
0.7039*
(1.26) (1.00) (0.62) (0.10)  (-0.07)  (1.59) (3.21)
etc 0.3261  0.2490  0.1830  -0.0107 -0.0659  0.7897  0.4001
(0.73) (0.52) (0.34)  (-0.02)  (-0.16)  (1.25) (1.64)
eoe 0.4684% 03913  0.3254  0.1317  0.0764  0.93200
0.7997*
(1.87) (1.34) (0.92) (0.42) 0.37)  (1.74) (4.92)
sur 0.2266* 0.4341 03681  0.1745  0.1192  0.9748*
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0.8424*
(2.26) (1.62) (1.05) (0.55) (0.62)  (1.96) (5.18)

NOTE:SeeTables 1, 2, 3, and 4 fdefinitions of variables. Ithese regressions, the revenue and
expenditure components aa# shares of GDP rather than shares of total revenue and
expenditure as is the caseTiables 2 and 3. Each regression tlessame coefficient
estimates for the firstive variables.Each equation has 322 degrees of freedom. The
standard error of the regression in each case is 0.0363.

Table 6: (continued)
Variable
Omitted edfs eed ehlh ess eeas etc eoe  yt-isur
(-7.50)
n -0.5581
(-0.70)
inv 0.2087*
(3.47)
opn 0.0452
(1.57)
p -0.1084*
(-5.73)
rci -0.3401 -0.4758 -0.8301g -0.4138 0.3727 0.3261 0.4684Q
0.5112**
(-0.99) (-0.93) (-1.85) (-1.31) (1.26) (0.73) (1.87) (2.26)
rii -0.4172 -0.5529 -0.9072** -0.4909 0.2956  0.2490 0.3913
0.4341
(-1.07) (-1.22) (-2.07) (-1.49) (1.00) (0.52) (1.34) (1.62)
rss -0.4832 -0.6188 -0.9732** -0.5569 0.2296 0.1830 0.3254
0.3681
(-1.08) (-1.12) (-2.10) (-1.55) (0.62) (0.34) (0.92) (1.05)
rdgs -0.67680 -0.8125 -1.1668* -0.7505** 0.0360 -0.0107  0.1317
0.1745
(-1.68) (-1.54) (-2.31) (-2.00) (0.10) (-0.02) (0.42) (0.55)
rtrd -0.7321* -0.8678Q -1.2221* -0.8058* -0.0193 -0.0659 0.0764
0.1192
(-2.59) (-1.85) (-2.82) (-2.71) (-0.07) (-0.16) (0.37) (0.62)
rot 0.1235 -0.0122 -0.3665 0.0498 0.8363 0.7897  0.93209
0.9748**

(0.23) (-0.02) (-0.64) (0.10) (1.59)  (1.25) (1.74)  (1.96)
mt -0.0089 -0.1445 -0.4989 -0.0826 0.7039* 0.6573  0.7997*
0.8424*
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(-0.04) (-0.30) (-1.14) (-0.31) (3.22) (1.64) (4.92) (5.18)

edfs - 0.1357 0.4900 0.0737 -0.7128* -0.6662 -0.8085* -
0.8513*

(0.26)  (1.03) (0.23) (-2.31) (-1.47) (-3.24) (-3.39)
eed -0.1357 - 0.3543 -0.0620 -0.84850 -0.8019 -0.9442%*
0.9870**

(-0.26) (0.61) (-0.13) (-1.84) (-1.28) (-2.03)  (-2.29)
ehlh -0.4900 -0.3544 - -0.4163 -1.2028* -1.1562** -1.2985* -
1.3413*

(-1.03)  (-0.61) (-1.05)  (-2.90) (-1.97) (-3.10)  (-3.40)
ess -0.0737 0.0620 0.4163  -- -0.7865* -0.7399  -0.8822*
0.9250*

(-0.23)  (0.13)  (1.05) (-3.18) (-1.51) (-3.42) (-4.08)
eeas 0.7128* 0.84850 1.2028* 0.7865* -- 0.0466  -0.0957
0.1385

(2.31)  (1.84) (2.90) (3.18) (0.09) (-0.44) (-0.71)
etc 0.6662 0.8019  1.1562* 0.7399 -0.0466  -- -0.1423
0.1851

(1.47)  (1.28) (1.97) (1.51) (-0.09) (-0.38)  (-0.49)
eoe 0.8085* 0.9442* 1.2985* 0.8822* 0.0957 0.1423 -

0.0428

(3.24) (2.03) (3.10) (3.42) (0.44)  (0.38) (-0.34)

sur 0.8513* 0.9870* 1.3413* 0.9250* 0.1385 0.1851  0.0428 -

(3.39) (2.29)  (3.40) (4.08) (0.71)  (0.49)  (0.34)

NOTE:(Continued)

*  meanghe coefficient is significantly different forreero (two-tailed test) at the 1-percent
level.

** meansthe coefficient is significantly different forreero (two-tailed test) at the 5-percent
level.

@ meanshe coefficient is significantly different forrmero (two-tailed test) at the 10-percent
level.

Table 7: Fixed Effect Models Across Countriesnd Time with LaggedCentral
Government Revenue, Expenditure, and Surplus as a Share of GDP

Variable

Omitted rev exp sur Vt-1
(-7.67)

n -0.7704

(-0.84)



inv 0.3422*
(5.48)
opn 0.0404
(1.32)
p -0.0559*
(-2.78)
rew-1 -- 0.3656*
(3.66)
exp-1 0.3656* --
(3.66)
Sufk-1 0.5264* 0.1608Q
(4.77) (1.78)
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0.5264
(4.77)
-0.1608Q@
(-1.78)

NOTE:SeeTable 4. Each equation h296 degrees of freedom. The standamdr of the

regression in each case is 0.0378.

*  meanghe coefficient is significantly different forreero (two-tailed test) at the 1-percent

level.

**  meansthe coefficient is significantly different forreero (two-tailed test) at the 5-percent

level.

@ meanshe coefficient is significantly different forrmero (two-tailed test) at the 10-percent

level.
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Table 8: Fixed Effect Models Across Countriesand Time with the Lagged
Components of Central Government Revenue and Expenditure as Shares of
GDP, and the Central Government Surplus as a Share of GDP

Variable
Omitted rci rii ISS rdgs rtrd rot rng-1
(-7.56)
n -0.3627
(-0.39)
inv 0.3191*
(5.53)
opn 0.06369
(2.93)
p -0.0895*
(-3.76)
rcit-1 - -0.3599 -0.1512 0.2436 0.0640  -1.11839 -
0.56879
(-0.98) (-0.30) (0.56) (0.20) (-1.76) (-1.86)
riit-1 0.3599 -- 0.2086 0.6035 0.4239  -0.7584 -0.2088

(0.98) (0.46) (1.33) (2.22) (-1.26) (-0.58)
rsg-1 0.1512 -0.2086 -- 0.3948 0.2152  -0.9671 -0.4175

(0.32) (-0.46) (0.82) (0.51) (-1.48) (-0.92)
rdgs-1 -0.2436 -0.6035 -0.3948 - -0.1796  -1.3619Q -
0.8123**

(-0.56) (-1.33) (-0.82) (-0.46) (-1.83) (-1.99)
rtrdt-1 -0.0640 -0.4239 -0.2152 0.1796 - -1.18230 -
0.6327**

(-0.20) (-1.21) (-0.52) (0.46) (-1.89) (-2.52)
rott-1 1.11830  0.7584 0.9671 1.36199  1.18230  -- 0.5496

(1.76) (1.26) (1.48) (1.83) (1.89) (0.94)
rntg-1 0.5687d  0.2088 0.4175 0.8123** 0.6327** -0.5496 -

(1.86) (0.58) (0.92) (1.99) (2.32)  (-0.94)
edfg-1  -0.3610  -0.0012  -0.2048  -0.6046  -0.4250  0.7573  0.2077
(-0.97)  (-0.00)  (-0.41)  (-1.34)  (-1.36)  (1.23) (0.87)
eed-1 1.0974*  1.4572*  1.2486** 0.8538  1.0334** 22157+
1.6661*
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(1.97) (2.96) (2.09) (1.52) (2.07)  (3.02) (3.12)
ehl-1  -0.8417  -0.4819  -0.6905 -1.0853@ -0.9058@ 0.2766  -0.2730
(-1.62)  (-0.93)  (-1.26)  (-1.83)  (-1.80)  (0.41)  (-0.53)
ess-1 -0.2804  0.0759  -0.1292  -0.5240  -0.3444  0.8379  0.2883
(-0.83) (0.22)  (-0.36)  (-1.27)  (-1.07)  (1.44) (0.98)
eeagl  0.0607  0.4205 02119  -0.1829  -0.0034  1.1790*
0.6294*
(0.19) (1.32) (0.50)  (-0.47)  (-0.01)  (1.96) (2.49)
eta-1 0.1957  0.5556  0.3470  -0.0478  0.1317  1.31400
0.7645@
(0.42) (1.12) (0.61)  (-0.09) (0.33)  (1.86) (1.85)
eoa-1 0.3628  0.7227** 0.5140  0.1192  0.2988  1.4811**
0.9315*

(1.29) (2.29) (1.28) (0.33) (1.37)  (2.39) (4.71)
su-1 0.3454  0.7053* 0.4966  0.1018  0.2814  1.4937*
0.9141*

(1.34) (2.43) (1.25) (0.29) (1.36)  (2.57) (4.69)

NOTE:SeeTable 5. In these regressiotise revenue and expenditure componentsalbshares
of GDP are lagged on period. Each regression hasathe coefficient estimatésr the
first five variablesEach equation has 284 degrees of freedom. The stamdardof the
regression in each case is 0.0363.

Table 8: (continued)
Variable
Omitted edfs eed ehlh ess eeas etc eoe  yt-isur
(-7.56)
n -0.3627
(-0.39)
inv 0.3591*
(5.53)
opn 0.06369
(1.93)
p -0.0895*
(-3.76)
rcit-1 -0.3610  1.0974** -0.8148 -0.2804 0.0606  0.1957 0.3628
0.3454  (-0.97) (2.97) (-1.62) (-0.83) (0.19) (0.42) (1.29) (1.34)
rit-1 -0.0012  1.4572* -0.4819 0.0795 0.4205 0.5556  0.7227**
0.7053**

(-0.03)  (2.96) (-0.93) (0.22) (1.32) (L.12) (2.29) (2.43)



rsg-1
0.4966

rdgs-1
0.1018

rtrdt-1
0.2814

rott-1
1.4637**

rnt-1
0.9141~

edfg-1
0.7064**

eed-1
0.7520

ehlh-1
1.1871**

€s%-1
0.6258**

eeas1
0.2847

eta-1
0.1997

€0g-1
0.0174

Sur-1

-0.2098

(-0.41)
-0.6046

(-1.34)
-0.4250

(-1.35)
0.7573

(1.23)
0.2077

(0.87)
1.4584*

(2.53)
-0.4807

(-0.86)
0.0806

(0.23)
0.4257

(1.21)
0.5568

(1.21)
0.7238*

(2.58)
0.7064**
(2.52)
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1.2486* -0.6905 -0.1292 0.2119 0.3470  0.5140
(2.09) (-1.26) (-0.32) (0.50)  (0.61)  (1.28)  (1.25)
0.8538 -1.0853@ -0.5240 -0.1829 -0.0479  0.1192
(1.52) (-1.83) (-1.27) (-0.47) (-0.09) (0.33)  (0.29)
1.0334* -0.90580 -0.3444 -0.0034 0.1317  0.2988
(2.07) (-1.80) (-1.07) (-0.01) (0.33)  (1.37)  (1.36)
2.2157* 0.2766  0.8379  1.1790* 1.31400 1.4811*
(3.02)  (0.41)  (1.44) (1.96) (1.86) (2.39) (2.57)
1.6661* -0.2730 0.2883  0.6294** 0.7644@ 0.9315*
(3.12) (-053) (0.98) (2.49) (1.85) (4.71)  (4.69)
-1.4584* 0.4807 -0.0806 -0.4217 -0.5568 -0.7238*
(-253)  (0.86) (-0.23) (-1.21) (-1.21) (-2.58) (-2.52)
- 1.9391* 1.3778* 1.0367** 0.9016  0.7346

(2.94)  (2.62) (2.09)  (1.39)  (1.49)  (1.63)
-1.9391*  -- -0.5613 -0.9024@ -1.0375 -1.2045*
(-2.94) (-1.23) (-1.86) (-1.63) (-2.46)  (-2.55)
-1.3778* 05613  -- -0.3411 -0.4761 -0.6432*
(-2.62)  (1.23) (-1.25) (-0.96) (-2.31) (-2.55)
-1.0367** 0.9024% 0.3411  -- -0.1351  -0.3021
(-2.09)  (1.86)  (1.25) (-0.26)  (-1.34)  (-1.36)
-0.9016 1.0375 0.4761 0.1351  -- -0.1671
(-1.39)  (1.63) (0.96)  (0.26) (-0.45)  (-0.40)
-0.7346  1.2045* 0.6432** 0.3021 0.1671  --
(-1.49)  (2.46) (2.31)  (1.34)  (0.45) (0.13)
-0.7520  1.1871* 0.6258* 0.2847  0.1497 -0.0174 -
(-1.63) (2.55) (2.55)  (1.36)  (0.40)  (-0.13)

NOTE:(Continued)

*  meanghe coefficient is significantly different forreero (two-tailed test) at the 1-percent

level.
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** meansthe coefficient is significantly different forreero (two-tailed test) at the 5-percent
level.

@ meanshe coefficient is significantly different forrmero (two-tailed test) at the 10-percent
level.



