lﬁ% THE RiMINI CENTRE FOR ECONOMIC ANALYSIS

WP 52 12

Eleftherios Goulas
University of Patras, Greece

Athina Zervoyianni
University of Patras, Greece
The Rimini Centre for Economic Analysis (RCEA), Italy

GROWTH, DEFICITSAND UNCERTAINTY IN
A PANEL OF 28 COUNTRIES

Copyright belongs to the author. Small sections of the text, not exceeding three paragraphs, can be used
provided proper acknowledgement is given.

The Rimini Centre for Economic Analysis (RCEA) was established in March 2007. RCEA is a private,
nonprofit organization dedicated to independent research in Applied and Theoretical Economics and related
fields. RCEA organizes seminars and workshops, sponsors a general interest journa The Review of
Economic Analysis, and organizes a biennial conference: The Rimini Conference in Economics and Finance
(RCEF) . The RCEA has a Canadian branch: The Rimini Centre for Economic Analysis in Canada (RCEA-
Canada). Scientific work contributed by the RCEA Scholars is published in the RCEA Working Papers and
Professiona Report series.

The views expressed in this paper are those of the authors. No responsibility for them should be attributed to
the Rimini Centre for Economic Analysis.

The Rimini Centre for Economic Analysis
Legal address: Via Anghera, 22 — Head office: Via Patara, 3 - 47900 Rimini (RN) — Italy

www.rcfea.org - secretary(@rcfea.org




Growth, Deficitsand Uncertainty in a Pand of 28 Countries

Eleftherios Goulas* and Athina Zervoyianni**
Department of Economics
University of Patras
University-Campus Rio 26504

Patras, Greece

June 2012
Abstract

We examine the relationship between fiscal defiitd per-capita income growth in a panel of 28
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[. Introduction

The relationship between fiscal policy and long-m&croeconomic performance has been a subject of
long-standing debate and controversy both amorigyptakers and in academic circles. Recently, and
particularly after the global financial crisis @@7-2009, this debate has been intensified, as ctamgries
have set constraints on public expenditures, ethgpart of area agreements, such as the Stability
Growth Pact in Europe, or in an attempt to avaidgi interest rates on public debt and speculatteeks

on their currencies. In the Eurozone alone, p@xpenditures have been reduced by 17% between 1995
and 2011. At the same time, public debt has remanheelatively high levels, ranging from 73% ie th
Eurozone countries to 68% in the US and 164% ianlap view of these developments, how fiscal
policy impacts on economic growth becomes cru€ia¢ conventional view in the theoretical literature
is that fiscal expansions adversely affect growthirttroducing distortions in product and financial
markets and by crowding out private investment.ufnber of analytical studies, however, stress that
public spending can be growth-enhancing by haviegpotential to increase the resource base of the
economy and the productivity of all private inpattbrs:The empirical evidence is equally inconclusive,
with some authors reporting results that suggssbag negative relationship between fiscal defiitd
growth, while others fail to identify any statistly significant negative link or find evidence af
positive association.

Much of the existing empirical literaturgnores the implications of the government budget
constraint in terms of the empirical specificataond interpretation of results, despite the fadt tia
impact of higher government spending on growth cabe examined independently of its financing.
Indeed, to examine the relationship between fipolity and growth, one needs an indicator of the
extent to which existing fiscal imbalances are giged by the markets to be associated with higher
future risks. This can be expected to be relatéaetolegree of uncertainty regarding the futurspeots
of the economy. If uncertainty is above a ceraiaghold, any current fiscal deficits are likelyafect
an excessive public-sector position, thus leadirigwer investment and growth in the longer runorf
the other hand, low uncertainty prevails, evenrgelaurrent fiscal deficit can be expected to ckfle
either increases in government expenditures thabfian the future or short-run fiscal adjustmént
exogenous shocks that subsequently reverse thawsélecordingly, in such cases, current fiscal
deficits are unlikely to be seen by the marketshemomena that entail potential dangers in subseque
years, in which case they will have no adverse anpa growth.

The objective of this paper is to explbow uncertainty regarding the future prospetthe
economy influences the relationship between fideétits and per-capita income growth. To this end,
we construct four alternative measures of uncéytaibased on the conditional variability of
manufacturing production and stock-market retunts@ the unconditional variability of two survey-

based economic-sentiment indicators, and focubenimteractions with fiscal deficits in the coxitef

! See zagler & Diirnecker (2003), Romp & de Haan{p@@d Bayraktar & Moreno-Dodson (2010) for a syrve



a simple growth model. We focus on 28 Europeantdesh using panel data at annual frequency that
cover the period 1991-2007 and system-GMM estimatio

Our results provide evidence for thetexice of an asymmetry in the way fiscal imbalaaffest
per-capita income growth. Regardless of the mea$unecertainty used, we find that fiscal defititare
a strong adverse effect on growth in cases of iniglertainty and no significant negative effectdses
of low uncertainty. This has important policy inggliions. It suggests that information regardirgy th
future prospects of the economy is crucial in asgssment of the growth-fiscal deficit relationship

The rest of the paper is organized B, Section Il discusses the existing literat&@ection
llla presents a simple model, with explicit treatinef the government budget constraint and reseurce
enhancing public expenditures, which serves asde for the empirical specification and as a refege
point for the interpretation of the empirical résulSection Illb discusses the empirical specificat
Section IV describes the methodology used to déneeincertainty measures and reports the estimatio

results. Section V contains concluding comments.

[l. Literatureoverview

The relationship between fiscal policy and econagnvth is a subject of long-standing controversy
and debate in macroeconomics. Much of the thealditierature stresses that increases in government
spending lower growth by crowding out private irtk@nt and by introducing distortions in product and
financial markets. Other analytical studies, howeatong the lines suggested by Aschauer (1989) and
Barro (1990), emphasize that public spending has the poteatiatprove the quality, and/or increase
the total supply, of all input factors, and thus ba growth-enhancing. The empirical evidence sk
inconclusive: while the findings of some studiesvite support for the hypothesis of a strong advers
effect of higher public expenditures on economindin, other studies fail to identify a robustly atige
effect or report evidence of a positive impact.

In particular, Barro (1991) and EasteriyR&belo (1993), who were among the first to examine
empirically the link between fiscal variables aner-papita income growth, have found evidence
suggesting negative growth effects of increaseemgorent spending and fiscal deficits respectively,
using average data from a large number of countBlesineyet al (2001) have reported analogous
results, implying that fiscal deficits reduce outgwowth, for a panel of 22 OECD countries after
addressing the issue of potential endogeneity effiftal variables included in growth regressions.
Folster & Henrekson (2001) have found negativectsfef public expenditures on growth in a panel of
23 OECD countries, while Bos al (2003) and Guptat al. (2005) have reported estimates indicating

Austria, Belgium, Bulgaria, Cyprus, Czech Republenmark, Estonia, Finland, France, Germany, Greece
Hungary, Ireland, Italy, Latvia, Lithuania, Malthletherlands, Norway, Poland, Portugal, RomaniayaRia,
Slovenia, Spain, Sweden, Switzerland, United Kingdd/e restrict our sample to these countries tovefbr more
homogeneity in the panel.

Aschauer (1989) and Barro (1990) were among tie tbrinclude tax-financed government expenditimes
endogenous growth models, stressing externaliigddad to private choices which are Pareto-tiefit.



that fiscal deficits are growth-reducing in parelsleveloping and low-income countries, respegtivel
Romero-Avila & Strauch (2008) report similar resulising panel data from 15 European countries,
which indicate negative responses of growth to hagher public spending and higher taxation. The
findings of Alesinaet. al. (2002) and Afonso & Furceri (2010) are in the salinection: they suggest
significant crowding-out effects of increased pribliending and a small favourable impact on GDP.

On the other hand, Levine & Renelt (1982kxed on average-growth data and a broad country
sample, have questioned the robustness of eadielts by showing their sensitivity to small vaoias
in the set of regressors. Their findings have sttgdeno clear evidence that fiscal deficits arevtijro
reducing. Hsieh & Lai (1996), based on vector-agmrssion analysis and historical data from the G7
countries, have also found no uniform causal celahip between the size of government and economic
growth and no consistent evidence that higher pupending slows down growth. Miller & Russek
(1997) have failed to identify any significant niaga link between debt-financed increases in public
expenditures and growth in the case of the advasoaaomies, using both fixed- and random-effects
panel estimation. Bassanini & Scarpetta (2001 )tguasitive effects of higher public expendituresper-
capita income growth for a panel of 21 OECD coesireven after allowing for short-term heteroggneit
among economies, by employing pooled-mean-groupagiin. Adam & Bevan (2005), using data from
45 developing countries, find evidence of a noedmeffect of fiscal policy on growth, with their
estimates suggesting that public deficits belovergain threshold are growth-enhancing. Lin (2000),
Futagamet.al. (2008) and Minea & Villieu (2009), based on ariefitendogenous growth models, also
find non-linearities in the way fiscal expendituiect per-capita growth rates, showing that fisca
deficits and government debt do not necessarilyoeedrowth. At the same time, Perotti (2004) repor
no significant negative response of private investrio increases in public deficits in Australian@da,
Germany and the UK, while Biau & Girard (2005) nef@opositive investment response in the case of
France. Analogous results are reported in Fatasiw|(2001), Arpaia & Turrini (2008) and Baldacci
et al. (2009). Fatds & Mihov (2001), using vector-autoeegion methodology and a Cholesky
decomposition to identify fiscal shocks, reporineates suggesting that fiscal deficits have lostiHg
expansionary effects. Baldacti al. (2009), based on data corresponding to 118 egisafdgystemic
financial crises in advanced and emerging-marl@iauies, find evidence indicating that fiscal dtsfic
are growth-enhancing in periods of financial degtré\rpaia & Turrini (2008), using panel data fritva
EU-15 countries and pooled-mean-group estimatiod, d positive long-run relationship between the
growth rate of potential output and the growth mftgorimary government expenditures. Afonso &
Gonzalez-Alegre (2008) also find that deficits haveon-negative effect on growth in a panel of 14
European countries. Moreover, a positive effectyimwth of higher public expenditures is reported in
Morgese-Boryet al (2008) for the 12 new-EU member states.

These results suggest that despite the growing euotbstudies, the channels through which
government expenditures and fiscal deficits affgotvth still are not well documented in the exigtin

empirical literature. Indeed, to examine the refahip between fiscal deficits and growth one neads



indicator of the extent to which current fiscalicie$ are perceived by the markets to be assoareithd
higher future riské.Fiscal deficits may result from excessive, pugegisumptive expenditures or from
inefficient public-investment projects. Such défician be expected to slow down growth since tliky w
signal the possibility of an unsustainable puldictar position and poor macroeconomic performamce i
the future and, consequently, reduced long-terrasinvent opportunities and lower profit margins.
Deficits may also arise from public expenditures #erve to mitigate certain market failures, astet
with education, health-care and other social sesyias well as with R&D activity and infrastructure
services. As far as education is concerned, individuals e limited access to private educational
services due to credit-market imperfections anoifgrerfect information that do not allow them to
borrow sufficiently to finance their educatidhimited access to education causes a fall of hurapital

in the long run, implying that public educationsgieg can be growth-enhancing. Also, due to sllov
effects and other market failures, health-caraEs\may be supplied by the private sector atiallsoc
sub-optimal level, in which case publicly finandeealth-care will help increase labour supply, by
reducing illnesses, and improve labour quality;esia good state of health is a pre-requisite fokeve'
ability to rapidly acquire new skillsOther types of public services, such as activeuammarket
programmes and maintenance of law & order, cahduihcrease labour supply and improve labour
quality to the extent that they may induce entrynafre workers into the labour force and provide
incentives for the acquisition of additional skilad experience. Analogous considerations apply to
research and development. While R&D has an unamibidy positive effect on growth, funds are
required to finance the corresponding projectgriifate firms face credit constraints and/or the-no
excludability principle prevails, a sub-optimal éévof R&D activity may result in the absence of
government involvement and financihgimilarly, the provision of certain infrastructuservices,
including transport and information & communicatisystems, may be unprofitable from a single
producer's point of view to the extent that, duexternalities and the non-excludability princigdayate
costs can exceed private benefits. This justifee&ighment intervention, with public spending orséhe
services contributing to lower the unit cost ofate fixed-capital formatiohMoreover, in all the above
cases, any fiscal deficits arising from increasggovernment expenditures are unlikely to entaihé

future risks since deficits will tend to be selfvemting, and thus temporary, as the higher groatts

* In the majority of the existing analytical studibs government is assumed to continuously rureated budget.
Lin (2000), Greiner & Semmler (2000), Gosh & Mouures (2004), Adam & Bevan (2005), Minea & Villieu
(2009) and Greiner (2007, 2010) are among the falytical studies in which the government budgestraint is
explicitly considered and alternative methods pérficing public expenditures are examined. Evenmipireal
studies, the implications of the government budgestraint are often neglected.

® For a discussion see Aschauer (1989), Barro (1880)o & Sala-i-Martin (1992), Glomm & Ravikumai992,
1997), Devarajaat al. (1996) and Turnovsky (1996, 1997, 2000).

®See e.g. Fisher & Keuschnigg (2002), Tamura (2806)Blankenaat al.(2007).

’ See Bloonet al.(2004), Aguayo-Ricet al.(2005), Agénor (2008, 2010).

8 See, for example, Devarajenal.(1996).

° See e.g. Aschauer (2000), Demetriades & Mamu26ag), Turnovsky (2004), Pintea & Turnovsky (2006),
Romp & de Haan (2007).



and per-capita incomes induced by the increaselic pe#penditures will generate additional public
revenue in the longer term.

The extent to which current fiscaliciesf entail higher future risks can be expectedaaelated
to the future prospects of the economy, as sedheynarkets, which can be proxied by alterative
measures of economic uncertainty. If uncertaingbisve a certain threshold, fiscal deficits arelyiko
reflect an excessive public-sector position, thaslihg to lower investment and growth in the lomger
If, on the other hand, low uncertainty prevailgrea large current fiscal deficit is likely to esdt either
increases in government expenditures that payrofthé future or short-run fiscal adjustment to
exogenous shocks that subsequently reverse thamsélecordingly, in such cases, current fiscal
deficits will be seen by the markets as phenomeatsentail no potential dangers in subsequent yiears
which case they will have no adverse impact onubigrowth.

This paper adds to the existing literamrevo ways: first, we allow for the possibility growth-
enhancing public expenditures while taking expyiditto account the implications of the government
budget constraint for the empirical specificatiserond, we allow for current fiscal deficits to be
associated with higher future risks by constructingous measures of uncertainty as proxies for the
state of the economy. Much of the empirical litaiaiton fiscal policy and growth implicitly assunaes
balanced-budget or simply adds government-actisdtiables to reduced-form convergence equations,
ighoring the implications of the government budgmtstraint in terms of empirical specification and
interpretation of results. In this paper, we altb government to run deficits, and, by takindiexiy
into account government financing, we obtain diyefibom the model an asymmetric relationship
between fiscal policy and growth, where the eftecgrowth of deficits depends both on the return to
public expenditures and on the perceived futuks associated with any current fiscal deficits,olvhive

proxy with various uncertainty measures.

I11. Theoretical underpinningsand empirical specification
I1l.aA smplemodd
Following much of the recent growth literature, as&sume that additional public spending has the
potential to improve the quality, and/or incredse supply, of all private input factors. If incortae-
revenue remains unchanged, the resulting fiscatitden be seen as an instrument to finance the
additional government spending. This leads to dingat effect of deficits on growth.

Thus, on the supply side, outpgtcan be assumed to be produced with a simpletactmsturns-
to-scale technology, according to the productiowtion (1a):

Y(®) = ACE L0)*(E K®)*™ (1a)
With A= E, A+ Ep=(G/YV)", EL=G/IV Ex =G/, 1,8520

whereL andK are labour and private capital respectivalys a technology variable (constant over time,

for simplicity) andE_, Ex andE, are labour-, capital- and technology-enhancingpfacassumed to be



positively related to government activiag measured by the share of public expenditu@®mR, G/Y.*°
u, f/ andd are non-negative constants representing the retysablic spendind=xpressingy andK in
per capita termsy(= Y/ L, k = K/ L), output supplied can be writtert'as

y® = Ag+? Ky (1b)

with @=u+pa+d(l-a), g*=(G/LNY/D=gly

To the extent that the size of government, as unedsy the share of public expenditures in GDP,
reflects socio-economic considerations and elemedged to the decision-making process at the
political level,g* can be treated as a policy instrument, and sefidcified as time-invariafit.

On the demand side, in the absence ofpested eventsy(f) must equal planned private
consumptiorc(t), total planned private investmeitt), and overall public spendirgyt), all defined in
per capita terms (i.e.=C/Li=1/L,g = G/L):

y(t) = c(t) +i(t) + g(t) (2a)
The excess of households’ income over consumptio) ;- ¢(t) , equals private savingt) , and total
tax paymentsr(t), while planned private investment consists of aeginent investment and net

O
additions to the capital stock, that i) = (n + 5) k(t) + k(t)whereo is the depreciation rateyis the

rate of labour-force growth (assumed exogenous)ldm)j: dk/ dt. If we further assume that agents
save a constant proportigjof their after-tax incomg(t)-z(t), then, from (2a), we have

- = 0] O o =i + 30
thats, [ W) —7(9] +7() = () + D , orsy[y(t) Wy(t)]"‘y(t) y(t) |(t)+y(t) yiyand thus we can

write the equilibrium condition in the goods maskas:

O
[s, +7*(31-s) - 4] )X =(r3) Qi+ @t (2b)

19 Following Barro (1990) and much of the more reagoivth literature (e.g. Adam & Bevan (2005), Fatag
et.al (2008), Minea & Villieu (2009)), we specify publpending as a flow variable, which implies f@ftY) can
be interpreted as the amount of public servicegiged as percent of GDP. Public services that eae h capital-
enhancing effect include water, eletricity andsgmont services as well as services related to datemance of law
& order and property rights. Public services ttat bave a labour-enhancing effect include educdt&srvices,
health-care services, active labour-market polareslaw & order services, while the governmemni®ivement in
R&D activity can be taken to represent technolaglyamcing public services. Alternatively, public isgieg could
be specified as a stock variable. In such a &¥ewould correspond to public investment as perce®3P and a
public-capital accumulation function would havé#added. This would complicate the model, whigehwould
be little difference as far as steady-states wamnearned (see e.g. Futaganal. (1993)).

Y5pecifying (1a) as a function (B/Y) corresponds more closely to the idea that pubticces are non-rival and
non-excludable, although making the factor-enhgntgmmsE, , Ex andE, a function of the per capita government
services rather than a function of the amount bfipservices provided as percent of GDP wouldamainge the
main predictions of the model.

12 Over time the government sgt® grow at the same rateyasog* is constant.



where both government-activity variablgs, and 7* =7/ y (total tax revenue) are scaled in terms of

GDP.

Combining (1b) with (2b), gives tlager of capital accumulation as:

k _a
yk<t)s%=[sy+r*(tx1—sy)— oA 9 7 k(® ™ ) 3

Abstracting from the option of issuinpney*® higher public expenditures can be financed

either from increased tax revenue or from new-gshies. Thus, the government’s budget constraint is

g = M+ O r-y,O-hb © (4a.1)

whereb* = bly is the debt-to-GDP ratio (in per-capita terms) &rtd= db*/dt. The last term on the

right-hand side represents interest payments ataoding public deht.is the real interest rate, which,

under competitive assumptions, can be taken tol dygignet) marginal product of capig%@ -9,
(t)

while y, = % is the growth rate of per-capita output. Rearragpggrms, and substituting ayt) , we

can write (4a.1) a$: *°

b* (1) = g* —7* (1) + )b (1) @a).

where a(t) =%n— a(n+5)§8, m=[(1-8)A-7*(1) + d] g*9 (4a.2b)
t

If taxes remain unchanged, any increase in pybfinding, for a given capital stock, will lead tdedicit
both directly, and indirectly, through the risettie real interest rate on the outstanding publit, déa

the impact of the highar* on capital productivity (i.e. the term). Thus, over timd* will rise, and,
unless the capital stodi(t) is growing enough so that the real interestisdialing sufficiently to ensure
thataxt) < 0 in (4a.2b), the risingy* will be followed by additional government outlays mterest
payments. For a give(t), the risk of a self-fuelling explosion of publielt, and therefore an
unsustainable public-sector position, can be editagh if the increased government outlays on iriteres

payments are accompanied by a primary sufpius) - g*) >0 , and thus, for an unchanged government

13 This option is not available to most of the coestin our sample.

14 All public debt is domestically held, for simptigi Interest income from public-debt holdings cerircluded in
households’ disposable income (at the expense of cmmplicted algebra) with no substantive changthé
results as long as the tax rate on these inteagsignts is between 0 and 1.

®For a givenA and a time-invariarg* , the growth rate of per-capita output is uniquieled to the growth rate

of k, that is, from (1b)yy(t) = (1-a)y, (). Accordingly, the term[r() - Y, =nl in (4a.1) can be written as

[(1-a)A ko @ gf-o-1-9 Y01, which, using (3), yields the expression fat) in (4a.2b).



share in GDP, are financed by higher tax revenceoringly, if the government is capable of enfagci

a debt-stabilization ruf¥, which leads to higher tax revenues as debt rislesior example, the

formr, = pb* , net government receipts as percent of Giie

() -g =1, +pr(}.0>0 (6)
and debt accumulation relative to GDP will be giasn
b* () = g* -7, ~C O ©),{(1) = p-ax) (6)

wherer, is the (average) income-tax rate (i.e. revenue focinary income taxes as percent of GDP)

which can be treated as a policy instrument (agrttibre is specified as time-invariant), wiileneasures

the government’s response to rising debt and thesweight it gives to debt stabilization. For a

sufficiently strong government reaction to risirebti(a large enough), the sign over time of (t) will
unambiguously be positive even if the capital stio@i is not growing enough to ensure tiaat) < 0,

in which case changes over time in the debt-to-@iiB will gradually dampen out and the potential
danger of an explosive debt process, and therefiorensustainable public-sector position, will be
eliminated.

Assuming dynamic stability, the solutior(@and (6)’ leads to a steady-sate response of capital to

changes in the fiscal-policy instrumegtsandz, given by (7):

'8 The evidence is consistent with this assumptier.the eurozone countries, for example, a debiliz&gion rule

like (5) could be interpreted in the context of Maastricht Treaty since the Stability & Growth Peanstraints
member states to maintain a debt-to-GDP ratio bélo¥s. In the UK the Code of Fiscal Stability coaistis the

government to maintain a low debt-to-GDP ratio Jevhimilar budgetary rules are used in other c@asatincluding

Japan. Analytical growth studies that include putbdibt are Greiner & Semmler (2000), Gosh & Mounae(004),
Futagamket al(2008), Minea & Villieu (2009), Greinat.al(2007) and Greiner (2010).Although these studipibex

the growth and welfare effects of alternative feiag methods, none of them explicitly considers digaamic-

stability implications of the government budgetstaaint in terms of the empirical specificatiorgedwth equations
and in terms of interpreting the empirical results.

1" Using (5), the rate of capital accumulation isgiby

ko
k(t)
while, from (6), debt accumulation as percent oPRG®given by:

V) = = =[s,+(1, +pb* (1)A-5)- gl A, g " k() "« g

b*(t) = (g* -1,) = C(b* (9

_ (1-a)A R I2]
whereg(t) = p — O [(A-sy)A-7, -pb*(D)+ gl g "+ &n+g

Taking partial derivatives, the linearized dynanoitthe economy can be written as:
A

n, (1) r Ak [¢]
Koy Ak*(t)},,\,{? j|+H s, 0
b*(1) | b* (1) T

y
V = Vi v, M = m m, H = hl hz h3
Vi Y, L m, m, h4 hs he




dK oo_ dkeo _
d—gc—(/il/ﬂ) “dry =(A,1n) (7)
with
A,=-0-"0+ O (Ha-a)y opla-§) So. 4, -1 §)E) S o

U:[i*ﬂl-a)(y/k)b*(gll-sy)] &/ K>0), 1=11y>0

The sign ofA is a priori unclear. With debt-financing, and #fere an unchangeg, a rise in public

spending implies that the government absorbs ressuthat could have been used for private
investment. At the same time, the increase in pakpenditures improves the resource base of the
economy through the factor-enhancing teEn<E andE,, leading to an expansion of outplibe rise

iny in turn leads to higher private savings and irsgddax revenues. These two elements are reflected

1%
in the term—(l—%) . The overall return to government spendihgdetermines the size of the increase

in per-capita output resulting from the factor-awtiiag effects of the higher public expenditures.ti@n

other hand, the larger is the saving ra}eand the higher the initial income-tax ra}e the greater the

amount of resources that become available forimesg through the increase in output due to tlesimis
fiscal expenditures. 1P is large and the initial level of government spegds not excessive, then the
increase in savings and tax revenue is possibt®rgpensate for the rise in government spending,
leaving on balance a larger quantity of outputlakke for private investment. In such a case, ¢he t

9'*

-(1- g'*)in A, will be positive. Additionally, with deficit-finating, we have the term

where the circumflex over the variables denotesatiens from an initial steady state,

and
v, = -i*(y/ K@/ Ka<0, v =(y K- §)p>0yv;=-al- d(y BB @- H(A/ k<o, i*= I poO,
V= [0 +br@-a(y WA= §)pl SO0, m=-(y K1-(6 1/ 9] 30, m=( k) - 9 >0,
m,=1+b*(L-a)(y/ KWL+ (8/ g)L- N >0, m=-1+b(Yy Bl-s )(1-a)<0, h=i(y/ >0,
h, = (y/k)(1-7*) >0, h =-1<0,h, = b*(1- &(y RQ- ¥)>0, Rh=-b(y k1-7%)@2- k<0, h=- b &0,
detlV )= vyvy — vovg, tr(V)= y+

Provided that > 0 the determinant of the state matrdet{ ), will unambiguously be positive, implying that the
system will have two characteristic roots of theaesaign. Fot > O the trace of the state matritt,(V) , will also

unambiguously be negative in which case both neiitbe negative and thus the system will be stableverging
to steady-state equilibrium. Assuming stabilitg solution to (i) yields long-run response& ahdb* to changes in
the fiscal-policy instrumentg}* andz,, and in the other exogenous variabdgs A, andn+d, which can be obtained

from (ii):
- A
k § * °
0 | — -1{ 9 -1 ~ ..
L;*oj =-mv Ly} HV SyA (i)
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(?)[1+(§)(1—a)(y/ K) b1 - $ )in A, whose sign and size can be viewed as refledtimgotential

dangers, as seen by the markets, associated sai @eficits. Firstly, if the state of the econorsy
expected to be poor, the markets will not prectbhdepossibility that < 0, in which case the government
will have problems servicing its debt and may noicdefault or end up reducing public expenditimes
order to accomplish a primary surplus. Secondéy/Jéks determined is the government to enforcéta de
stabilization rule like (5), the higher the risksvalved in any deficit-financed increase in public
expenditures, since a weak government reactiagsirig debt may not ensure tiza 0, particularly if the
capital stock is not large enough to imply a sidgfidy low real interest rate. Thirdly, the lowéret

existing capital stock, the higher the real interateand therefore the less likely it is tifat 0. And
fourthly, for a positiveg® but a smalp, the rise over time in public debt resulting frtma initial deficit
(whose size is captured by the trmb*(8/ )@ - 3( y §] ), will not be followed by a large enough

reduction in private consumption (and large enoinginase in tax receipts) to allow for sufficient

resources to be spent on investment. Accordinbihei state of the economy is not expected to be
particularly satisfactory, the temé)[lﬂé)(l—a)(y/k) @ - $ )inA,, even if positive, will be

relatively small. And combined with an insufficilgnlarge return to public spending it can leacio

overall negative response of steady-state capiiatteases in government expenditurds< 0). The

reverse is true if the government's credibilityetdforce a debt-stabilization rule like (5) is beyaloubt

and the existing capital stock is relatively lasgethat the real interest rate is low and therefdezest

payments on outstanding public debt are limitethidf is the case, then the bracketed terr:r\l'will be

positive and large in size, and thus, combined aitftrong enough return to public expenditures, may
well lead to an overall favourable effect of in@@a public spending on steady-state capital.

In short, with deficit-financing, the tetthe prospects of the economy, and thus the weigght
the government attaches to debt stabilization laadbtver the real interest rate, the more likely that
the capacity-enhancing effects of increased govemhexpenditures will, on balance, lead to a higher
level of capital in the long run. By contrastthe government were to continuously run a balanced-

budget, thet* = 0 in (7) and the overall effect on steady-statetaiapould reduce to—d dk gf° + %I:m:
y

1
at/ K

Hi*
_[Sy - (?)]( ).
[11b. Empirical specification
For estimation purposes we need an expressiorhéoevolution of per capita output in terms of

measurable variables. Imposing the steady-staitioory, (t) = b*(t) =0, we can write the long-run
per-capita output as:

11



1/a

Yo :m(gwa) (s, =) =(g" 1)L - s ] ™" (8a)
(1-a)A
k®,

Outside steady states, along the adjustpagin, and with a time-invariagt, the path of per capita

with ¢, =p- [@-s)a-7,-pb* )+ g1 g%+ ang
output will be determined by the path lofLetting ¢/(t) be the rate at which the (log of) per-capita
capitalIn k(t) , approaches (the log of) its steady-state vhilg,, and denoting byin y, an initial

steady-state per-capita output, outside steadyssiat can write as an approximatidn:

Iny(t) —Iny, = €“**O(ny -Iny),
or
Iny(t) -Iny, = (@- € “**O)(Iny, - Iny) (8b)
Upon substitution into (8b) of a linearizeztsion of (8a) by taking derivatives, and makiisg of

the expressions fd, andb*  derived from the steady-state solution of the m¢sit footnote 17), we

can derive an output-growth equation of the formegiby (9a):

dinyt) =v(t)F As, no, g7, -ut) Iny (9a)
where
_ _ o (drayy(t)
dinyy = WOZIN% - - Gze ) t )50
and
o @-ait o1 o (1-49) I ) WP
F, =@+ o X;O)>0, FSy =@ Ty)g > OF ;= Ua(mé)[ +(1-s, )o (?)(n+é)]<0,

Fg = [9— [~ (ks )(g)]a—ax%)j(é); 0, F= E0wg))5 0.0 =[r+(1-a)(y K- ;»xg) B (> 0)i=in>0

F, andF . , the partial derivatives of per-capita output giowith respect to technology and private

Sy
savings, respectively, are positive, wiiile; , the partial derivative with respect to the surpagulation
growth and depreciation rate has a negative signa. sign of the partial derivative with respect to

government spendin‘%*, depends on the magnitude &fand thus on the overall return to public

expenditures, as well as on the sign and siz&oand thus on the requirement for a sustainabliécpub
sector position. If public spending has a stronpdpctivity-enhancing effect and the state of the
economy, including the government's determinationmaintain fiscal sustainability, is sufficiently

satisfactory, then deficit-financed increases ibliptexpenditures are more likely to have a favblgra

18 See e.g. Mankiwt al.(1992) and Bassanini & Scarpetta (2001).
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effect on output growth (i.é.g* >0) than income-tax-financed increa$®®n the other hand, whether

or not the economy meets the requirements for gsblitor sustainability can be taken to represent t
perceived future risks associated with any curdeficit that arise from increases in government
expenditures. Such risks can be expected to lheddtathe overall prospects of the economy, aslsge
the markets, which we proxy with various uncenaieasures.

In particular, we classify a countjyas facing a higher-than-average degree of unugrtahen

the annual (un)conditional standard deviaﬁm)j,‘t, of the corresponding variable ijp is above the

median values™, obtained from the distribution of all countrieence, the high uncertainty dummy

is defined as
1, if (o) =z0™
HUNC,, = i 108)
0, otherwise
and the low uncertainty dummy is defined as:
1, if (o) < o™
LUNC,, = I (10Db)
it .
0, otherwise

Thus, the empirical specification, which cepends to (9a), is given by (10c):

din(GpP), =3 +4In(GDP),, ;+5,(HUNG, , o FISCA, , +o,( LUNG: , O FISCAL +

ji-1
2007
+8,(sAV), +8,(TEQ;, +J5( HUM),  +5,( CA$ +t:§91rt( yegr €,

(10c)
Thed, 's,r; *sare unknown constant parameters to be estimated isindn unobserved spherical

disturbance term. The dependent variaﬂe(GDP)jt is real output growth, measured by the annual

percentage change of GDP per capita (US$ cong@fb,( PPP) priceskn (GDP)it_l, the lagged
value of (the logarithm of) GDP per capita, wilt@rthe regressionith a negative coefficiens; provided
that conditional convergence appfi€Ehe fiscal variabIéFISCAL)jt , refers to the general-government

deficit as percent of GDREISCALwill enter the regression with a significantly nidgg, and large in
size, coefficient if the productivity-enhancingesffs of public expenditures are weak and the nsarket
perceive that the state of the economy is notcierfiily satisfactory to ensure fiscal-policy susility.

By contrast,FISCAL will enter with a non-negative coefficient if tiheturn to public expenditures is

sizable and the state of the economy, as seenebndinkets, is satisfactory enough to eliminate the

1
g*a) '

“According to the conditional convergence hypothegien macroeconomic policies and other key chexistits
across countries and over time are accountecoferhigh levels of income per capita are associaftid higher/
lower growth rates in subsequent years.

19 With income-tax financing and no initial debt, #féect would b&g* + FTy =[0- s, - a)(%)](
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possibility of an unsustainable public-sector pasit Accordingly, we anticipate rejecting the joint
hypothesis ofH,:d, =3J,=0 in favour of the alternative that at least one p@tar is significant,
providing evidence of an asymmetric response ofvirao public deficits. For a negative and

significants, , we also anticipate that| >|d;| indicating that the growth-deficit elasticity ifnction

of the combined effect of the return to public exgitures and the perceived future risks associsitixd

deficits, as reflected in the degree of uncertaigiyarding the future prospects of the economy.

(SAV)itrepresents the saving rate, measured by the rhtgross national income minus total

consumption to GDP, whereas the level of techno(d’@C) , IS proxied by the share of high-

it
technology exports in total manufactured exports. s exped,, J, > 0. Following much of the

empirical growth literature, human capi(zHI,UM )j,t' is added as a separate explanatory variable in

(10c), with the corresponding coefficiesif expected to be positi\(eHUM )j,t is proxied by the ratio of
(gross) tertiary enrolment to the population of teeresponding age group. In the set of explanatory

variables we also include net export activity, prdXoy the current account surplus as percent &?,GD

(CAS)jt . (CAS)jt accounts for the fact that, other things being legexmort activity reduces the

domestic resources available for private investnigis suggests a negative sign &r>" **We further

include time dummies to control for common shockess countries that may have taken place during
the period under consideration, such as monetdigyphanges and other factors arising, for example
from the circulation of the eufd.Data on all variables exceptSCALandCAScome from the World
Bank World Development Indicatodatabase). Series lBISCALandCASare obtained from the IMF
(World Economic Outlogi*

“Taking into account net export activitys, would give (2a) ag = c+ i+ g+ nxwith nx = NX/L. Accordingly,
the bracketed term in (3) would becqmye+ T*(YL -s) - g -y wherenx*= nx/y is net exports as percent of

l/a

GDP. Eq.(8a) would also becorgg:w(g*g’a)[%(l—ry) ~(g -1 ~1- 901, )N~ 0 A
(n+9)

implying a negative effect of increases in net egoas percent of GDP on long-run per-capita income

22 population growth has not been included as araeafury variable because the corresponding seiethef
sample we consider shows very little variation s&@untries and over time.

% Time dummies can also serve as proxies for thegeevorld-wide growth of technology.

24 Several studies distinguish between ‘productivel anproductive’ public expenditures. This distiaa, while
theoretically relevant, is not very helpful in engal analyses since it is difficult to a prioritaslish from the
available disaggregation of government expenditw@sh expenditures are productive and which ate$mme
components of public expenditures could a prioridgarded as productive, but for other componémtiding
national defense and police services, crime priswverdgccupational safety, pollution control etbe tistinction is
not straightforward. For this reason, several dogbirstudies, instead of using an a priori classiion of
government expenditures into productive and unmtbay let the data establish to what extent tptablic
expenditures have growth-enhancing effects (seeHsigh & Lai (1994)). Knelleet al. (1999), Bleanet. al.
(2001), Bassaninet al (2001) and Angelopoulost al (2007), among others, examine the growth effetts
different components of public expenditures, altifiooone of these studies explicitly allows forithglications of
the government budget constraint in their empispakification.
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V. Congruction of Uncertainty Measuresand Egimation Results

We construct four different measures of uncertaiRixstly, uncertainty is proxied by the conditibna
standard deviatién of the annual changes in the industrial (manufxf production inde>(,P)j’t ,
obtained from the OECD datab&seConditional uncertainty is constructed by estingata Pooled

Panel-GARCH (PP-GARCH, hereafter) model. In padicuve estimate the following autoregressive

model:
Pj,t :60+01Fj?t—1+,7jt (11a)
where theg 's stand for estimable parameters gnds a disturbance term.

We assume thgt ~ N[O, Q;, ] .e. are multivariate normal error terms with a tinagying

conditional variance-covariance matrix producifgPaRGARCH model (Cermefio & Grier (2006)). The

variance-covariance matr; is time-dependent and its diagonal and off-diabelemnents are given

by the following equations"

p q
o, :U’fanUft-n +Zym/7t2_m, for j=1,.N (11b)
n=1 m=1
p q .
e :K+Z;Anajvs,t_n+21pwg el m fOrj#s (11c)

[Table1, about here]
The preferred model was chosen using the Akaik@rirdtion Criterion, which led to the adoption of a
PP-ARCH (1) model. Table 1 reports the estimasults. The fitted values from the volatility edoat
are recovered and used as proxies for uncertdihig. measure of volatility possesses the desirable
properties of being conditional, as well as beings-sectional and time-varying.

Secondly, we consider conditional uncertainty mgigrom the annual standard deviation of stock

market returns( R)t_l. Daily closing prices, in local currencies, fooakt market indicé8 have been

% The main advantage of conditional measures ighbgtreflect the information available at the tiofelecision
making.

% Note that for Bulgaria, Cyprus, Latvia, Lithuanialta and Romania data are obtained from the Eairos
database.

27 Although multivariate GARCH models are also awd#éiathey are not practical for most panel appticat
because they require the estimation of a large suwfparameters which consumes degrees of freegloidiy.
By contrast, PP-GARCH estimation, by imposing comrdgnamics on the variance-covariance processsacros
cross-sectional units, reduces the number of pzeesnelramatically increasing parsimony. Furtheantre PP-
GARCH model does not imply constant cross-secticoatlation over time.

% The indices employed are as follows: ATX (AusfriaEL 20 (Belgium), BSE SOFIX (Bulgaria), CYPRUS
GENERAL (Cyprus), PRAGUE SE PX (Czech Republic), X020 COPENHAGEN (Denmark), OMX
TALLINN (Estonia), OMX HELSINKI (Finland), CAC 40Rrance), MDAX FRANKFURT (Germany), ATHEX
COMPOSITE (Greece), BUDAPEST PRICE INDEX (Hungar@VX ICELAND ALL SHARE (Iceland),
IRELAND SE OVERALL ISEQ (Ireland), MILAN MIDEX (Itdy), OMX RIGA (Latvia), OMX VILNIUS
(Lithuania), MALTA SE MSE (Malta), AMSTERDAM SE ALLSHARE (Netherlands), OSLO EXCHANGE
ALL SHARE (Norway), WARSAW GENERAL INDEX (PolandRORTUGAL PSI GENERAL (Portugal), BET
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obtained frorrDatastrearft’ from 1/1/1991 to 31/12/2007 and cconditional utaiety is generated by
applying standard time-series GARCH models to eaintry’s stock-market index (see e.g. Engle
(1982), Bollerslev (1986)). Table 2 reports theetiseries ARCH results for daily non-overlapping
returns.

[Table 2, about her€]
In all cases, the coefficients in the conditiorafiance equations are highly significant, sugggstin
persistence in volatility, consistent with vol&ilclustering. Uncertainty is proxied by the fittealues
from the volatility equations and the annual coodil standard deviation is calculated by averatfieg
daily standard deviations.

Finally, we adopt unconditional metrics of unaity arising from the annual standard deviation of
the monthly changes in the seasonally-adjustedstrial Sentiment IndicatSt (ISI) and theEconomic
Sentiment Indicatdt (ESI) The data cover the period from January 1991 weleer 2007 and are
obtained from EurostaB(siness and Consumer Survéyspnomic and Financial Affairs of tHel).
Since thdSl andESlare inherently forward-looking, these two measafescertainty are as closedr
ante uncertainty as possible. They also have the adyarah being a direct measure of perceived
uncertainty to the extent that they are based @arniswers of the business community rather thaug bei
estimated.

Equation (10c) has been estimated by applyiagystem-GMM technigue (Arellano & Bover,
(1995), Blundell & Bond, (1998, 2000)). This teajue is relevant for estimating growth models to
address, among other things, the possibility ofwag causality (see e.g. Boetial. (2001), Hoeffler
(2002), Christianseet al. (2009), Saidi & Aloui (2010), Yamarik (2010)). Thgstem-GMM technique
is also particularly appropriate when the periodstofly is relatively short and the problem of weak
instruments causes large finite-sample biases @mdgpecision of the originally simple first-difeances
GMM-estimator. The statistical adequacy of the rhizdestablished when the generated residualstdo no
exhibit second-order autocorrelation and the adentifying restrictions are not rejected. Resuls a
shown in the table below.

[Table 3, about here]
Column (1) of Table 3 shows estimates without atliig for perceived risks of higher deficits,
proxied by the alternative uncertainty measurefiewgblumns (2)-(5) report estimates after coritrgll

for such risks. In all columns, the Sargan testatds that the model is well specified.

COMPOSITE INDEX (Romania), MADRID SE GENERAL (Sppi®MX STOCKHOLM (Sweden), SWISS
MARKET (Switzerland), FTSE ALL SHARE (UK).

2 Data on SBI TOP (Slovenia) are obtained from thbljana stock exchange, while data on SAX INDEX
(Slovakia) are from the Bratislava stock exchange.

% Due to unavailability of data for Norway and Switand, we resort to the amplitude-adjusted Busines
Confidence IndicatoBCI) obtained from the monthly indicators of the OE@iZabase.

31 Similarly, for Norway and Switzerland we utilizeet amplitude-adjusted Composite Leading Indica®r)(
obtained from the OECD database.
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The results show a statistically significant pesittffect on growth of savings and technology lin al
regressions. The human-capital proxy also has angstfavourable effect on growth, with the
corresponding coefficient being positive and higsitynificant in all columns of Table 3. The current
account surplus always enters with the expectedtinegsign. Moreover, the coefficient on lagged per
capita GDP is negative and significant, indicatingditional convergence for the set of countriesun
sample and time period under consideration.

At the same time, the estimates in columnindicate no strong general negative relationship
between fiscal deficits and per capita output dnowlie coefficient orFISCAL is small and only
marginally significant. In columns (2)-(5), whileet results for the other explanatory variables iema
roughly unchanged, the results for the fiscal igighange drastically. In the low perceived-ridhs-
uncertainty case, the coefficient BISCAL is insignificant (and in column (5) has a positsign),
suggesting no robustly negative association betiseal deficits on growth. By contrast, in the fnig
uncertainty case, independently of the measure nokrtainty usedFISCAL always enters the
regressions with a highly significant, and largsize, negative coefficient, indicating that fisdeficits
tend to slow down growth when the markets perchighber future risks. This will be the case when
existing fiscal deficits are associated mostly wétkcessive consumptive expenditures rather than
expenditures that pay off in the future and theesifithe economy is not satisfactory enough tiséte
the possibility of an unsustainable public-sectmsifion. Indeed, our results suggest that a tidivdget
policy does not necessarily promote economic gramththat the prospects of the economy, as seen by

the markets, play a crucial role.

V. Concluding Comments
The relationship between fiscal policy and perteaipicome growth has received wide attention in the
literature. The conventional view is that increasegovernment spending lower growth by crowding ou
private investment and by introducing distortiongproduct and financial markets. Nevertheless, the
empirical evidence is inconclusive: some studied that growth is negatively related to measures of
fiscal imbalance, while other studies report ressitggesting a favourable impact of fiscal defioiis
growth or present evidence indicating no significeagative effect.

We do not find a strong general negatideldetween fiscal deficits and per-capita incommnh.
This is because public deficits will have an advesffect on growth only to the extent that the aler
return to government spending, through its impacthe productivity of all private input factors, is
limited and the corresponding deficits are peraklwethe markets as implying higher future risks tu
the possibility of unsustainable fiscal positiofikis can be expected to coincide with high unastai
regarding the future state of the economy. On tiher dand, fiscal deficits may not be as detrimidota
growth as generally thought if the economy meetsréguirement for a sustainable debt process and
public expenditures pay off in the future, in whiase existing fiscal deficits can be expecteditucile

with low uncertainty regarding the performancehaf kbbcal economy in subsequent years. Indeed, our
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results suggest an asymmetry in the way fiscallembas affect growth rates. Regardless of the measu
of uncertainty used, we find that fiscal deficitast a strong negative effect on per-capita incamett

in cases of high uncertainty and no significanessty effect in cases of low uncertainty.
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TABLES

Table 1. Pooled Panel ARCH model for production intlex

Regreﬁorb Estimates
(z-scores)
Mean Equation
constant -0.014
(L4
0.63
(P)”'l (23.43)
Conditional Variance Equation _
constant 0.0007
(8.6;52
0.90
ARCH(l) (7.12)
Log-likelihood 694.71
Observations 385

Notes: (a) The percentage change of the industrial produdtidex for manufacturingib) The term(P)N_1 represents the

first-order lag of the dependent variable. Numbarsparentheses denote z-scores. One, two, threwriskst denote
significance at the 10, 5, and 1 percent leveleetgely. Time effects included.
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Table 2. Time-series ARCH models for stock retdrns

Regressor®  Austria Belgiu_m Bulgaﬂa Cypris Rse:gsgzc ar i N r c r ¢ a2
(R) 0.14 0.145°  0.203" 0.120" 0.179°  0.105°  0.269°  0.133" 0.026 0.1327 0.196° 0.116 0.164" 0.155"
t1 (9.23)  (17.56)  (12.59) (3.70) (10.20) (7.77) (58.51) (11.26)  (1.86) (9.41)  (17.60) (11.04) (13.03) (8.18)
ARCH(2) 0.258" 0.4627  0.835" 0.350" 0.309"  0.271" 09807 0.497" 0.204" 0.2827 0.311" 0.447" 0.252™ 0.267"
(16.07) (21.47)  (17.48) (9.29) (12.85)  (13.97) (31.38) (23.13) (12.13) (16.24) (15.32) (26.33) (14.12) (13.93)

Denmark Estonia Finland  France Germany Greece Hungary Ireland Italy

TRX

Iiktle_l(i)r?c;od -6398.0 -5966.9 -2399.6 -1494.8 -5511.1 -6271.9 133  -8527.8 -7274.4 -5500.5 -7910.2 -7772.7 -6D25. -4883.8
Observations 4433 4433 1565 865 3582 4433 3019 4433 4433 4433 4433 4432 4433 3390

Regr essor Latvia Lithuania Malta Netherlands Norway Poland Portugal Romania Slovakia Slovenia  Spain  Sweden  Switzerland UK

(R) 0.125°  0.162" 0.095" 0.058™ 0.0487 0.303° 0.1637 0.320" -0.031 0.244° 0.0627 0.111 0.064~ 0.060"
t-1 (16.51)  (8.52) (10.70) (4.87) (2.72) (40.17) (21.24) (19.37) (-1.33)  (11.45) (4.05)  (8.58) (5.97) (5.71)
ARCH(1) 0.678" 0.372" 0.857" 0.445" 0.2577 0.429" 0593" 0.471" 01377 0.506° 0.2377 0.348" 0.389" 0.326"
(24.09) (11.76)  (23.42) (16.81) (12.28)  (20.58) (22.96) (17.64)  (8.48) (10.88)  (14.05) (17.64) (19.71) (15.88)

Iikle_l(i)P?(;od -3326.1  -2795.4 -3196.3 -5409.9 -4742.1 -8784.4 2658  -4498.8  -4078.3 -1270.1  -6692.5 -7107.6 -6847. -5683.8
Observations 2084 2085 3132 3391 3130 4358 4433 1253 2422 1184 4433 4433 4433 4433

Notes: (a) Dependent variable is the daily return of the egponding stock market indeb) The term(R)‘_1 represents the first-order lag of the dependenabl. Numbers in parentheses denote z-scorek wine, two, three asterisks
denote significance at the 10, 5, and 1 perceet spectively. Intercepts are not reported. Alldels include time effects.
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Table 3. System-GMM estimates of the growth model
Dependent Variable

din(GDP),, Model (1) Model (2)* Model (3)° Model (4)° Model (5)°
Estimates
Regressor (z-scor es)
in(GDP) -0.048" -0.054" -0.046" -0.053" -0.056"
it (-4.99) (-4.53) (-4.75) (-4.90) (-5.64)
(HUM) 0.056" 0.057" 0.053" 0.052" 0.051"
it (3.06) (3.17) (2.95) (3.08) (2.82)
(sAV) 0.293" 0.316" 0.255" 0.347" 0.360"
it (3.64) (3.46) (3.35) (3.88) (3.44)
(TEC) 0.100" 0.102" 0.109” 0.091" 0.076
it (2.86) (2.17) (3.26) (2.41) (1.92)
(cA9) -0.246™ -0.228" -0.242" -0.229” -0.198"
it (-3.47) (-3.27) (-3.19) (-3.42) (-2.92)
(FISCAL) | '(Oilgg) : i - i
' 021" 0177 -0.269" 0.297"
HUNC). O FISCAL). -
( )M ( QH (-3.00) (-2.44) (-2.99) (-3.43)
-0.013 -0.190 -0.011 0.045
LUNC) [ FISCAL). -
( ). X ), (-0.11) (-1.59) (-0.12) (0.53)
Observations 338 320 317 329 337
m, -3.40" -3.277 -3.277 -3.36" -3.48”
m, 1.85 1.65 1.79 1.87 1.95
Saraan Tes 97.89 83.74 100.00 84.72 86.31
9 (p-val. 0.93) (p-val. 0.97) (p-val. 0.89) (p-val. 0.99) (p-val. 0.99)
Hy:0,=0,=0 - x?=11.20" x*=6.72" x?=9.01" x?=12.38"

Notes: Numbers in parentheses denote z-scamgsand m, are residual first and second order serial caiogldgests, while Sargan stands for the

over-identifying restrictions test. One, two, thisterisks denote significance at the 10, 5, apdréent level respectively. All models allow for
robust standard errors. Time dummies are includedlli specificationsSource of uncertainty: (a) Industrial Production Index (PP-GARCH
estimation)(b) Stock Market Returns (Time-series GARCH estimatis) Industrial Sentiment IndicatdtSI). (d) Economic Sentiment Indicator
(ESI)

23



