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Abstract: One argument for constraining European fiscal golinder the rules of the Stability and
Growth Pact (SGP) is the need to ensure the sasiitity of public debt. But has the SGP made a
difference in this respect? This paper first pregich new approach to analyzing the concept of debt
sustainability under the Maastricht rules and thests formally whether actual policies have been
sustainable in the past and whether the start ofetaoy union has changed policy behaviors. Thetresu
is that the Pact has not changed policy behavittrgagh European fiscal policies have been suditgna
Furthermore, Monetary union has improved the ecanoemvironment within which fiscal policy
remains sustainable.
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Is a monetary economy sustainable without fisdatigline? For centuries,
evidence has proven that very large public borrgwand debt will destabilize debtor-
creditor relations and therefore the proper fumitig of a monetary economy.
However, it is also clear that small deficits arerfpctly compatible with rapid
economic growth and price stabiltyThe question then is: when are the deficits
excessive and debt unsustainable? This issue wasobithe major sticking points
during the Maastricht negotiations setting up Eesspmonetary union (Bini-Smaghi,
Padoa-Schioppa, Papadia, 1994). After a long dedradeEuropean-wide deliberation
(Stark, 2001; Costello, 2001), the European Unias $ettled on an original framework
to manage public finances, called the Stability @rdwth Pact (SGP). It defines two
sets of fiscal rules: (i) the Excessive Deficit €gdure (EDP) according to article 104
of the Treaty, which sets a hard ceiling for actlicits at 3 percent of GDP, to be
exceeded only in exceptional circumstances; it fdsmulates the softer constraint of a
debt/GDP ratio below 60 percent, which may be dwarsprovided it subsequently is
“sufficiently diminishing and approaching the refiece value at a satisfactory pace”
(Treaty of European Union, art. 104c). Violatinggsbks rules obligatorily triggers off a
sequence otorrectivemeasuresvith the purpose of returning to positions beldw t
ceilings. (i) The Stability and Growth Pastrictu senstj agreed at the Amsterdam
European Council in 1997, specifies the applicatidaes for the EDP aiming farevent
the obligatory need for corrections. Other thancpdural regulations and requesting
member states to present medium-term Stability rArog for their public finances, it
stipulates maintaining cyclically adjusted (alsdlezh structura) budget positions
“close to balance or in surplust”Following this second set of rules would provide
sufficient space for the working of the automatiabdizers (Dalsgaard and Serres,
2001) and would ultimately reduce debt/GDP levelzgdro (de Grauwe, 2005).

In recent years policy makers have become inargbsiconcerned with the

consequences of aging and the issue of long-tescalfsustainability (Eckefeldt et al,

2 At least for a reasonable degree of price stgbMtoodford (1996) shows, however, that fiscal
instability with non-ricardian effects necessariggults in price level instability.

% Strictly speaking, the Stability and Growth Pacsécondary legislation in the form of two Council
Regulations (EC Council Regulation 1466/97 and 19B.7These Council Regulations have been
amended by the “reform” of the SGP in 2005 (seed®0ncil Regulations 1055/2005 and 1056/2005).
* The interpretation of the formulation “close-toldrace over the medium term” is now generally
accepted to mean balanced structural budget positiiee European Commission, 2002.
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2005). A low debt ratio should provide the Européhmon with a sufficient “buffer”

against the pressures that population aging will @ou government budgets. The
Stability and Growth Pact was revised in 2005 tude sustainability concerns into
the definition of medium-term budget objectives.eThuestions, whether the SGP

contributes to fiscal sustainability is, therefamef only of academic interest.

Figure 1. Debt and Deficits in Euroland
as percent of GDP
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With respect to the stipulated fiscal rules, theiakcimplementation of the SGP
has been doubtfully successful. Figure 1 showsditat/GDP and deficit ratios for
Euroland. The deficit ratio stood continuously giegcent through the 1980s and early
1990s, while the debt ratio shot up from 30 to 0@6r percent. After signing the
Maastricht treaty and the ERM crisis in 1993, digant efforts of fiscal consolidation
eliminated the aggregate deficit in the followingven years and slowly lowered the
debt ratio. Yet, after the boom year 2000, defioggirned and stabilised just below
three percent. It looks as if the Excessive Defuibcedure has shifted the aggregate
deficit ratio of the Eurozone to a permanently lowait not to a balanced level. The
debt ratio reached a peak in 1996 and startednbingih subsequently, when interest

rates were coming down and growth resumed. Cletidyrising trend has been broken,
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but is it sustainable?Since 2002 it has risen again by 3 points. Arertttwements
after 1996 oscillations on the way to a stable ldguum or do they reflect random
shocks around or on the way to equilibrium?

One may argue that in sub-optimal currency aresgali policy needs more
flexibility across countries. Yet, since the Mams$tt Treaty was signed, fiscal policy
has become more homogenous. The standard devigitibndget deficits across the
Eurozoné has had a tendency to fall, although income froabife telephone licenses
sold in 2000 had some asymmetric effects. The dafus in individual countries do
not reflect a homogenous implementation of the SE&d#tugal, Germany and France

have had rising debt/GDP ratios, while in all otbeuntries they have fallen (Figure 2).
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Furthermore, only Finland and in the early yeargdmburg and on occasion
Ireland, Spain and Belgium have complied with thie 1of structural balances close to

zero or in surplus (Figure 3). Non-compliance ha&vented the automatic stabilizers to

> ADF unit root tests indicate that a unit root cainibe rejected for the 1977-2007 sample; but ithman
rejected for the 1996-2007 period, if we includgeterministic time trend (which is negative). Thet
respective ADF-test statistics are 1.383 [0.84415] &.4677 [0.0011].

® Before 1993, this value reflects less than 11 membf the Eurogroup.
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work effectively, when actual deficits hit the 3rgent limit during slow growth
periods. In fact, France, Germany, Italy, Portiagad Greece all have structural deficits
in excess of 3 percent. This does not only constaatomatic stabilizers, but it even
imposes procyclical fiscal consolidation.

Figure 3. Structural Deficits in Euroland 1999-2007
(based on potential GDP)
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Source: Ameco, Nov. 2005.

In 2005, the European Spring Council has relaxesl llhlanced structural
budget rule, authorizing now a structural defiditlopercent, given certain conditions.
With the natural rate of unemployment (or the NAIRkeing quite high in some
countries, this may be justified. But the SGP hamained a subject of controversy.
From the beginning, the rules of the pact were exttbfl to extensive criticism (see
Buiter, Corsetti and Roubini, 1993; Eichengreen aNgplosz, 1998; Artis and
Winkler, 1999; Buti and Giudice, 2002; PapademoB80&). While it is widely
acknowledged that debt sustainability is desiraiolepreserve the stability of the
financial system, most critics have argued thatpitwvisions of the pact are too rigid,

impede the growth dimension in the pact and dasufficiently focus on public debt

" For a review of criticisms see Montanino, 2004.
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The first line of criticism emphasizes the roledefficits in the policy mix, i.e.
the interaction of fiscal and monetary policy inintaining the equilibrium between
aggregate supply and demand. Some authors arernedceith asymmetric shocks
and regional transfers (Obstfeld and Peri, 199844;a1998). Yet, one needs to
emphasize that what matters for stabilization polic a monetary union is the
aggregate budget positiand not individual country’s deficits, because ¢banterpart
to a single monetary policy is overall public sedborrowing (Collignon, 2004). In a
large, fully integrated single market with a singlarency, regional net spending may
affect local demand, but hardly local supply, whiolay be sourced from anywhere.
Thus, local budget deficits are of little relevarigestabilization policy, even in case of
asymmetric shocks. Furthermore, the potential disiuce for price stability caused by
fiscal policy derives from the aggregate fiscalipos (Woodford, 1996). Fiscal policy
should stimulate economic activity for the whole r&one if resources are
underemployed, and it should impose fiscal redtrauhen production is above
potential. By definition, these stabilizing fiscdljustments are temporary. Permanent
or cyclically adjusted budget balances reflect riet@poral preferences for the
distribution of tax burden, and here the issue ustainable debt positions becomes
salient.

The second line of criticism looks at the sustailitgbof public debt and
resulting risks for the financial system and lorgnt growth. If debt levels are
unsustainable, the risk premium in interest rateg@vernment debt augments and the
risk of default increases. Furthermore, if the pupkrceives the debt level to be non-
stationary, higher debt/GDP levels imply lower ¢apincome ratios (less investment)
and therefore lower economic growth and lower potigiity (Friedman, 2006). Thus,
the issue of debt sustainability in Europe is aldor the long term evolution of
economic growth and possibly even for the sustdibabf European monetary union
itself. However, Collignon and Mundschenk (1999yénargued that participating in
European monetary union would strengthen fiscalagusbility, a policy bet that was
also made by the Italian government in 1997 (Spaveand Chiorazzo, 2000). While
accepting the necessity of the long-term sustdiitylof debt, some critics argue that

governments should have more borrowing flexibiiittheir debt levels are low (H.M.
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Treasury, 2003; Calmfors and Corsetti, 2003; Sam@e@and Monperrus-Veroni, 2004).
Public authorities should be able to choose how thdistribute the burden of paying
taxes for public goods over generations and tinthe@ emphasize the need to take
into account all future assets and liabilitiesparticular pension liabilities (Coeuré and
Pisani-Ferry, 2005). The argument then becomes abmit the permissible non-
transitory deficit, i.e. about the structural dafic reflecting fundamental choices of
intergenerational justice. This raises issues beyba question whether fiscal policies
are sustainable, notably the issue of democrachlig@on, 2004, 2003).

In this paper, | will focus on how Europe’s fiséemework affects debt levels.
| will ask whether the SGP is necessary to guaeatite sustainability of public debt in
Europe and whether it has made a difference inbetevior of policy-makers since
European monetary union started. The paper istated as follows. Part 1 will clarify
the theory linking Europe’s fiscal policy rules Wwidebt sustainability. Part 2 will
estimate European fiscal policy reaction functidPart 3 will test whether the behavior
of public authorities has changed with the newdlisegime of the SGP after EMU

started.

1. Theory
1.1 The Concept of Fiscal Sustainability.

What is a sustainable fiscal policy? No universabtcepted definition exists,
but scholars agree that an exploding debt is nethswable. An ever-rising ratio of debt
to income would require governments to increasedand/or reduce expenditure to
service the debt. Such policy cannot go on for .e8erwhat is an optimal policy? A

good starting point for the analysis is the fundbogstraint:

(1) G, +i,D,, =T, +AD, + AM,

whereG is the level of government spending net of intepegtmentsT is tax revenue,
i is the interest rate on government debt &nhds the stock of public debt. The

difference between government spending net of esteand tax revenue is called the

primary budget position. Government expenditure mublic goods and interest
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payment to bond holders are financed by taxeseas@s in debt held by the private
sector and monetized debt held by the central bANK.is the increase in base money.
We will assume that the central bank will not mareetgovernment debt, so that
AM =0. Relating these arguments to GBEhe funding constraint can be written as
(see also de Grauwe, 2005:225):

(2) Adt = dt - dt—l = (rt - yt)dt—l -S

The increase in the debt/GDP ratio depends ondlanbe between the growth adjusted
debt service and the primary surplus. Equations@)s that the debt ratio will be
increasing indefinitely if the real interest rateexceeds the growth rate unless the
primary budget yields a sufficient surplus. We wdlll the relation of real interest rates
to growth theeconomic environmerdnd the level of the primary surplus tfigcal
policy stancelf, but only if, the environment is exogenousliyan, stability of debt
hinges exclusively on the fiscal policy stance. éise, the policy mix may affect
long term fiscal sustainability. However, for thake of simplicity, we will mostly
ignore the interdependencies between policy andramwment, although we will not
assume, as the literature usually does, that tbeoggic environment is stable. At the
end of the paper, we will qualify this assumption.

Note also that the absolute debt leizglgrows by the amount of the current
deficit, which consists of the primary deficit plusminal interest chargésAs a

consequence, the deficit/GDP ratio is

(2a) def,,=4d,,+(y+md=(r+m¢- s,

8 r =i — 1, where 71 is the rate of inflation (GDP deflator)-y) is sometimes also called the growth-
adjusted real interest ratd, for the debt/GDP ratid(/Y) at datet, S, = (G, —T,)/Y, is the ratio of

the primary surplus to GDPy, stands for the real growth rate of the econoneinodt andr is the

equivalent real interest rate

% In reality the debt level varies also becausearflsflow adjustments which encompass factors datsi
the government budget, such as revaluation ofidsbed in foreign currency, proceeds from
privatisations or debt take-overs from other sectdrthe economy, accumulation of financial asaats
statistical errors.
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with szfor inflation rate.

If a government borrowed (i.e. increased the stifakebt) to service the debt (a
flow), a behavior also known as Ponzi-scheme, #i& datio would increase until tax
payers and bondholders become unwilling to pay. fHpaidiation of debt may then
take the form of outright annulation, monetisat{@argent and Wallace, 1981) and/or
inflation (Calvo, 1988). The sustainability littmee has focused on two conditions: a
weaksolvency constraint whereby the debt-GDP ratid WeVentually converge back
to its initial level” (Blanchard et al., 1990: 12)his implies that the debt-GDP ratio is
first difference stationary, i.e. it fluctuates anol a long term constant mean. A
solvency constraint defines sustainability by thexmmum level of debt, which
governments can sell to bondholders without evemigato repudiate debt (Blanchard,
1984). Strong solvency therefore requires weak esay together with a stationary
primary-surplus/GDP ratio (Luzenberger, Imbriandadvarini, 1994). In other words,
weak solvency guarantees a stable debt/GDP ratioeitong run (steady state), while
strong solvency also requires long-term stabilityhe policy stance. A well developed
literature has sought to assess the time serigsegies of fiscal variables, including
their co-integration (Trehan and Walsh, 1988, 19@dilcox, 1989; Hamilton and
Flavin, 1986; Aschauer, 1985; Barro, 1984. Fonaese see Artis and Macellino, 1998
and for a critique Bohn, 1998). Collignon and Muttenk (1999) have estimated
maximum debt levels for EMU countries derived frdme willingness to pay and found
that all member states, with the exception of [tdlgve historically operated well

below these maximum debt levels.

Another way of formulating the concept of sustaihighis to say that the public
funding arrangements should allow the continuatbma given policy stance into the
infinite future without violating solvency constnaés (Frenkel and Raisin, 1996). By re-
writing the debt dynamics as

(2a) d,=@+r,-y)d_ —s
we get the possible paths of public debt impliecbyitrary sequences of fiscal policies

(primary surpluses; ) and economic environments € Y, ):
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(3) dm=(ﬁh+«—wd)mﬂ+i<ﬁh+a—wdmﬂ

j=0  k=j+t
The question is: Under which conditions is the paitlihe debt ratio sustainable? To
answer this question, much of the sustainabiliierditure has imposed some
simplifying and arbitrary conditions, notably bysaming the economic environment as

given and constant. The accumulation of debt ogeeral period$=1...nthen leads to:
(32) dy,=@+r-y)'d, - s, @+r-y)"
j=o

which implies, the present value of public debtperiodt+n is equal to the initial
public debt in period minus the present value of all future primary tusps:
1 4 S.i
4 - d, =d -y —
N A ;(j +r-y)’
Fiscal policy satisfies sustainability, if thereaigrajectory such that the present
value of all expected future primary surpluses éxjtkee initial debt, i. e.

(5) ¢=%§af%wﬂ

Otherwise bond holders would expect that part eirtfinancial claims will not
be repaid, the government would run a Ponzi-schantktherefore, investors would
refuse holding such claims. The equivalent of (§)the so-called transversality
condition (see Bohn, 2005):

. 1
(6) L'[QW d., =0

It is immediately apparent that the transversaldpdition (6) requires r>y, i.e.
an economic environment of dynamic efficiefcyHowever, empirically, it is not clear
that the assumption of a stable macroeconomic emvient with r>y always holds.
Bohn (1995, 2005) documents that average economistly in the US economy has
usually exceeded the average interest charge beelast 200 years. In Europe, such
long time series are not available, but we will setow that here, too, growth rates
have often exceeded after-tax interest rates dwerldst quarter of a century. This

9 For a deterministic model of dynamic efficiencisoeknown as the Keynes-Ramsey rule, see
Blanchard and Fischer, 1989.
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seems odd. It would imply that governments canRanzi schemes for centuries. Yet,
as Abel et al. (1989) and Zilcha (1992) have shawm, stochastic economy, dynamic
efficiency depends on the relation between the grawate and the return on “risky”
assets. If government debt is considered “safebnemic growth rates may well
exceed low interest on government debt, especiatign after-tax bond returns are
considered. With time-varying growth and intereges, we cannot assume a fixed and
given economic environment. Fiscal policy, economiowth and interest rates on
government debt are stochastic variables. Thisslgsficant theoretical and empirical
consequences.

First, in a stochastic setting, the transversaldgdition (6) requires a zero limit
of future government debt discounted not at thegaiverage bond rate, but at a rate
that depends on the probability distribution ofaewes and spending across states of
nature (Bohn, 1995: 258). However, empiricallysitdifficult to estimate such a rate
from a single observed time series of fiscal d&acondly, the stochastic model
imposes almost no restrictions on the average lebgdrimary deficits because the
government can trade off primary deficits in sortedes of nature against surpluses in
other states. Therefore, econometric tests forosiatity are ill suited to check for
sustainability. Instead, what matters is how gonents behave when pursuing their
fiscal policy objectives in an uncertain world. Bolilustrates this by giving the
example of a government with a fixed target for tebt-GDP ratio: If the average
interest rate is below the average growth ratedti# ratio at the beginning of the next
period will be below the target level. The govermtnean then run a primary deficit in
the following year. A surplus is only needed wheovgh falls below the rate of return
on government bonds and the government pursuebtatatget. Thus, whether fiscal
policy is sustainable or not depends on the sigh@fiscal policy reaction with respect
to the target: if an increase in debt is followgdan increase in primary surpluses, debt
is sustainable.

Bohn (1998) has estimated the US reaction fundorthe primary surplus in
response to a marginal increase in government débtfinds significant reaction
coefficients of the order of 2.8 and 5.4 percend &e concludes that “this provides

reliable information about sustainability, regas#ieof how interest rates and growth
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rates compared” (p. 960). He recognizes that "peem@aprimary deficits will lead to
excessive debt accumulation in at least some ‘btades of nature”, noting, however,
that “a strictly positive and at least linear resp® of primary surpluses to the debt ratio
is sufficient for sustainability”. The question thes what drives the accumulation of
debt and how long does it take to revert? Thusk#eis the fiscal policy reaction
function. The excessive deficit procedure of theabtecht Treaty formulates a fiscal

policy rule. Does it assure European public firemnof sustainability?

1.2 The European Fiscal Policy Rules

The essence of the European fiscal rules rulesstsria the correction of fiscal
imbalances, once certain reference values have éregeded. Under the excessive
deficit procedure, the reference values are 3 peroe the deficit and 60 percent for
the debt level. Under the SGP, a zero structurtiteeplaces the 3 percent rule. Note
that these reference values are normatively naifiplsde. No theory can explain why
these or any other values are “best”. All we caigpiis whether they are consistent. It
is sometimes argued that because of (2a) the frefatence values in the Maastricht
Treaty of 3% for deficits and 60% for the debtaaire mutually consistent, assuming a
nominal growth rate of 5% (DeGrauwe, 2003). Howevteils more appropriate to say
that the reference values imply a minimum nominawgh rate consistent with the
required maximal debt ratio. If we assume 2% as tloemative inflation rate
compatible with price stability, then the econonag o grow at least by 3% p.a. in real
terms in order to fulfill the requirements of thecessive deficit procedure. However, it
seems today more realistic to assume that the grpatential of the EU economy is
only 2.5 percent, while the implicit average inifteit target of the ECB is closer to 1.5
percent, so that the steady state nominal growtthwauld be 4 percent. In this case,
only a deficit of 2.4% would be compatible with &@lde debt ratio of 60%. If the
deficit remained at 3 percent, the sustainable dalat would be 75%.

However, which debt levels are sustainable overetidepends on policy

behavior. Given that &scal adjustment requires a variation of the pripdudget
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surplus as the only discretionary policy variable available formulate the fiscal

policy rule as the reaction function:

(7) As = a(deft—l - 21) + ﬂ(dt—l - Zz)

here As is the increase in the primary surplus in periodhich reflects the correction

of an overshoot over target “in the year followiitg identification” (EC Council
Regulation 1467/97, art. 4% andz are the target reference values for the defiat an
debt ratio (3% or 0%, and 60% respectively) andnd S are coefficients for the
adjustment speed by which governments respondetéwth policy objectives. We will
see below, that in the European context the coeffiar is crucial for determining the
sustainability of public debt. It describes theogmrtion by which a government
corrects the excess of a deficit after overshodtivegreference valug, does the same
for the debt-GDP ratio. Bohn’s (1998, 2005) work tiee U.S. has focused exclusively
on B, but | will argue that: is theoretically more powerful and - at least r@pe -
empirically more relevant as fiscal policy is detéred with respect to economic flows
(expenditure and revenue) rather than stocks, dmsl shows up in statistical
significance tests below. The SGP does not demawergments to correct the full
excess immediately, but only “to bring the situatio an end within a given period”
(Treaty of the European Union, art. 104.7). We ntlagrefore interpreta and j
normatively as the definition of the “satisfactqrgice” for reducing excessive deficit
and debt levels. However, everp#0, debt levels will fall ifa is sufficiently largelf
both coefficients are zero, the government doesrespond at all. lfa=1, the full
excess deficit is corrected in the following period a>1, the government increases
the primary surplus sufficiently to ensure that ttheficit will remain below the
reference value in the following period (ceterisilpas). For 0@<1, fiscal adjustment
is spread over several years. The “reformed” rofethe SGP of 2005 stipulate that a
country should undertake a budget correction ofp@gent of GDP in the second year
after an excessive deficit has been declared. Thas;ountry were running a deficit of

4 percent, the adjustment coefficient implicit etnew rules would be=0.25. In
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most caseg is smaller tharw and closer to zero, especially when the debt level

significantly above the reference level, as it wwake longer to bring debt (i.e. a stock)
down than adjusting the deficit (a floft) Note however, that the fiscal policy reaction
function as formulated by (7) is symmetrical, whilee Excessive Deficit Procedure
stipulates it as an asymmetric ceiling. As a consaqe, our discussion of stability sets
limiting conditions for sustainability; actual permance should in general be better

than these indicators.

We will now seek to establish under which condisidhe European policy rules ensure
fiscal sustainability, i.e. steady states of debhd @rimary surpluses, and then how

persistent deviations from the steady state are.
1.3. Conditions for Sustainable Fiscal Policy

1.3.1. The Steady State
By using (2), (2a) and (7) we can formulate a syst& two simultaneous linear

difference equations, rewritten in continuous tiioren as

@) {d_= (r-y)d-s
Ss=(a(r+m+pL)d-as-z

Where the prime indicates the time derivative dreldonstanz = az + fz,.
Solving the difference equations for d(t) and (i) give us the time path of the debt

ratio and the primary budget position. If these tivoe paths converge to a pair of
inter-temporal equilibrium values, the fiscal pglis strongly sustainable, regardless of
the intermediary adjustment dynamics. These eqiuhib values are given by the

solution for the particular integrals:

1 Bohn (1998) found that in the US theeaction function showed non-linearity: the quaidrdeviation
term was positive and significant, indicating ttret marginal response of primary surpluses to obsng
in debt is increasing in the debt-GDP ratio. Theicterm was insignificant.
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d=
a(y+7ﬂ+,8
9 i (r—y)z
S =
a(y+7r)+ﬁ

If public finances are (strongly) sustainable, tthebt-GDP ratio converges to a
stationary position that is determined by the nahgrowth rate, the reference values
and the adjustment parameters. The steady stateprisurplus equals the growth-
adjusted debt service on the steady state debtadseme that the reference values and
the reaction coefficients are structural valueeeined by the political system. Yet,
given that interest and growth rates vary over fithe steady state debt ratio is not
constant. As European nominal growth rates haverfah the 1980s, 90s and early
2000, the implicit steady state debt ratios haserri Note that this effect is independent
of actual budget policies, as the reaction coeffitsa andp reflect medium to long
term behaviour. The rise in the steady state Imfédcts the transversality condition in
a time-varying macroeconomic environment. If wepdtbe ad hoc assumption of a
stable economic environment, a change in the dnuin debt level is required to
compensate for the change in the discount facdee(equation 3).

Equation (9) reveals another interesting factvéf seto=0 and only focus on
the debt response factér0, the equilibrium debt ratio becomes identical vitik debt
target. Thus, the sustainable debt ratio is anyitigke the Maastricht 60 percent, but if
one took the reaction function responding to changelebt, as estimated by Bohn for
the USA, the steady state would always be the ideiot realized in the previous period.
Such a rule would turn sustainable debt into a eanavalk. It is of course, possible
that U.S. authorities have an implicit debt targetvhich they respond. In the Europea
case, the target was made more explicit by the Wahsprovisions.

Second, if8=0, the steady state for debt reflects the ratichefdeficit target to
the nominal growth rate, which is 60% under theuagsions of the “Maastricht

numerology”. But iff>0, the steady state for the debt is lower. Note, afsat if z =0,
as implied in the medium term rule of the SGP, #ngk0, the steady state debt ratio
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and primary surplus are both zéfdrigure 4 shows the evolution of calculated steady
state debt levels for our EU member states, gitierpblicy reaction coefficients taken
from Table 2'* Note the large variety between countries. Swedehthe UK have
stayed flat at 60%. Only Italy and Finland dippedoliw a 20% debt-GDP ratio in the
1970. Finland was dramatically hit by the disappeee of the Soviet Union in the
early 1990, that highly destabilized its growtherdtVe also find that the slow growth
period in the early 1990s pushed the equilibriurbtdevels up everywhere, although
higher growth in devaluating ERM countries (Itaf§pain, Ireland, Portugal) helped

bringing them down again.

2 DeGrauwe (2005:241) has made this point aboutiéie ratio and the deficit, but it obviously extend
to the primary budget balance, which becomes idahtd the deficit when the debt is zero.

3| have taken the coefficient with the lowest staderror. In order to reduce the noise of shockk a
business cycles the nominal growth rates were lzmlias a centred moving average.
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Figure 4. Steady State Debt Levels based on 5-yeaeving-average Growth Rates
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Table 1 indicates the calculated steady stateegalar different fiscal policy

scenarios. Assuming the reference values of thee€sStee Deficit Procedure (3%

deficit and 60% debt) and using the estimated r@aciefficients reported in Table 3,

column 1 shows the actual average debt ration2@66 period. Column 2 calculates

the steady state debt ratio assuming 2% inflatich Zero growth as a limiting case;

Column 3 assumes a more realistic 1.5 growth #t&% growth all ratios are 60%.

Columns 4 and 5 calculate the steady state deioisrahd the primary surplus ratios

given the average nominal growth and interest rege®ach country over the 1999-

2006 period since EMU started. Only 5 countries ofitl4 (we could also add

Luxemburg) seem to be capable of sustaining thedit tevels below 60%, as stipulated

by the Maastricht Treaty. In some high debt coestlike Italy and Greece, there is still

a substantial gap to be closed downward; in otlleesDenmark, Ireland or Spain, the
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movement is upward. If the growth rate deteriorageghificantly, the impact of
sustainable debt levels would be significant. Tin@eases in debt ratios we observed
earlier in Figure 2 are compatible with debt susdhility in Germany, but for France or
Portugal, this is not obvious. We also note that ¢buntries with the lowest steady
state debt ratios are those with negative growjbsaed real interest rates. The growth

dividend allows them to run limited primary defgit

Tablel. Steady State Values for Fiscal Policy

Actual steady state debt assuming inflation=2% primary surplus

1 2 3 4 5

2006 y=0 y=1.5% Averagey for 99-06

Austria 63.5% 135.1% 83.1% 87.9% 0.9%
Germany 69.1% 77.2% 67.5%  75.5% 1.4%
Belgium 89.8% 134.5% 83.0% 74.5% 0.4%
Italy 108.3% 124.4% 81.0% 73.6% 0.4%
Denmark 32.9% 84.7% 70.2%  66.8% 0.4%
France 66.7% 65.0% 62.4% 62.1% 0.4%
UK 44.3% 63.3% 61.6% 60.5% 0.1%
Sweden 49.4% 60.5% 60.2%  60.0% 0.0%
Finland 41.4% 59.9% 60.0%  60.0% 0.1%
Portugal 69.1% 29.2% 39.3% 55.0% -0.2%
Spain 41.7% 74.1% 66.3% 54.3% -1.1%
Greece 106.7% 77.4% 67.6% 51.6% -1.2%
Netherlands 53.6% 26.1% 36.4% 43.9% -0.1%
Ireland 28.3% 83.3% 69.8% 41.6% -2.3%

1.3.2. Stability Conditions

Next, we need to determine the conditions for tebtdand primary surplus ratios to
converge to the steady state. This convergence ae mapid if it proceeds in a
monotonic fashion; it is slower, if the time pattscilates periodically in its
convergence to equilibrium. This distinction maydwditically relevant. In the periodic
case, the debt ratio may temporarily rise withailecting a lack of sustainability. For
example, we observed that the debt ratio in Fraamze Portugal has risen above the
steady state. Does that mean that fiscal policph@ses countries is unsustainable? To
judge this, we need to establish the conditionseume¢hich convergence occurs either
periodically or monotonically. If it were periodifiscal policy may still be sustainable,

as it will return to equilibrium in the future.
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Solving the dynamic system (8) for the homogenpaid yields the following

condition for sustainable financial policies (foetformal proof, see Annex):

Proposition 1.Given the policy system (8) and assumir@, a sufficient condition for
the debt ratio’s convergence to the steady staj@ is(r — y)’.

Proposition 2. Given the policy system (8), and assumfr@, a sufficient condition

for public finances to be strongly sustainable is
a > maX{r - y,(\/r +ﬂ_\/y+”)2}=amin
This implies:

(1) a,., =1 -y is the sufficient condition if r>y

iy a, = (Jr +m-\y+ IT)Z is the sufficient conditioifi r<y
Proposition 3. The time path of convergence to the steady stateale three forms
given the value ofr :

0] Periodic case: Damped convergence is obtained if:

2
amin <a< (\/r +7T+\/y+7T)
(i) Critical or aperiodic caseThecritical condition for switching between cyclical

(pseudoperiodic) and monotonic convergence of tlbt dratio's path to the

intertemporal equilibrium igr = (Jr +mT+ \/y+ IT)Z.

(i)  Monotonic case: The necessary and sufficient camnditfor rapid convergence

are: 0’>(\/I’+7T+\/y+77)2.

These are important results. They prove, firsif the short term fiscal policy
reaction function is sufficient to ensure long tedmbt sustainability. No need for
simplifying ad hoc assumptions, long-term forecastsall future net liabilities,
intergenerational accounting, etc. Long term sastale fiscal policy is always made in
the here-now. The reason is simple: if the systemverges to the steady state, the
transversality condition (6) is always fulfilledyen in time-varying macroeconomic
models. Second, sustainability requires fiscalgyalo adjust to changes in the time-

varying economic environment. If the growth-adjdstesal interest rate increases,
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higher primary surpluses are necessary to meetntimémal constraints and fiscal
policy may have to tighten unless the reaction fiemccoefficienta is already larger

than the minimum. This could create a pro-cycllwmak when the growth slow-down is
caused by a negative demand shock. But if theaesignificant safety margin by which

a exceedsa the year-by-yeaffiscal policy can accommodate shocks without

min !
having to sacrifice sustainability. Third, it makewvhat interest rate we use. Because
the government collects taxes from bond holders, sirould use the after-tax interest
rate. Because tax rate data are notoriously ubtelimand only with difficulty
comparable, | have mostly used pre-tax interessrat the empirical part of this paper,
although | have also calculated an after-tax groadjusted real interest rate, based on
average tax rates over the last 5 years. This givamservative bias to our assessment
of sustainability. As Figure 4 will show, the disttion is less relevant in period of low
interest rates as either measure gets dominatetheoygrowth rate. However, with
respect to after-tax rates it is also apparentfteeal consolidation is more efficient for
sustainability if it is tax-driven. An increasetime tax rate will simultaneously increase
revenue and lower the post-tax interest rate, wditit in government spending will

only affect the primary surplus.

2. Estimating the Fiscal Policy Reaction Function

We will now estimate policy parameters for the dgpgan Union and then test
for structural breaks, which could indicate a cheamgpolicy behavior after the creation
of EMU.

We estimate the policy reaction function:
As = adef, + foiq— 2
Several interpretations of these variables areiipless
(1) Based on our discussion in Section A could be interpreted as a
variation of theactual primary surplugosition in response to the EDP.
(i) But variations in the actual primary surplus refle@ariations in the

business cycle and therefore, distort the pictdr@adicy reactions to
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exogenous shocks. It is therefore more approptatake the variation
of the cyclically adjusted primary surpluCAPS) as the variable
reflecting policy responses. This is common pracficllowed by the
European Commission.

(i)  An assessment of the sustainability of public detuter the rules of the
Excessive Deficit Procedure (EDP) should use thee tseries of the
actual budget deficitas the reference deficit variable.

(iv)  An assessment of the Stability and Growth Pact (SG&st take the
cyclically adjusted values for government borrowibgcause the Pact

stipulates balancestructural deficits

2.1 The Data

The European Commission AMECO Database 2004/5 wused for the
variables described in Table 2. The analysis coldranembers of the old EU-15,
excluding Luxemburg. Sufficient data for the newmber states were not available.
Our sample covers the 27-year period 1978-200%\cating with the creation of the
European Monetary System leading up to EMU. Oua dhaive the advantage of being
harmonized to a European standard and are widedg Uy policy makers. The
introduction of ESA 1995 caused changes in con¢episthods, definitions and
classification of the European System of Nationat@unts. As a consequence, some
recent time series are incomplete. Where needessimgi data were substituted by the

previous data set, supplied by the European Conioniss

Table 2. Used variables from European Commission Aeto Database

Name Description AMECO Period covered
code
GDP Gross domestic product at current markeévGD 1978-2004
prices.
Debt ratio Gross public debt: General governmedDGGL 1978-2004

consolidated gross debt:- Excessive deficit
procedure (based on ESA 1995) and forier

definition.

Actual deficit Balances : Net lending (+) or nettmaving (-); | UBLGE 1978-2004
general government :- Excessive deficit
procedure
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Actual deficit Net lending (+) or net borrowing;(general UBLGF ITA: 1978-80
government - Former definition GRE: 1978-87
Percentage of GDP at market prices (excessive IRE: 1978-89
deficit procedure) SWE: 1978-92
SPA: 1978-94
Primary surplus Net lending (+) or net borrowin} ¢xcluding| UBLGIE 1978-2004
interest; general government - Excessive deficit
procedure Percentage of GDP at market prices
(excessive deficit procedure)
Primary surplus Net lending (+) or net borrowin} xcluding| UBLGIF ITA: 1978-80
interest; general government - Former GRE: 1978-87
definition Percentage of GDP at market pri¢ces IRE: 1978-89
(excessive deficit procedure) SWE: 1978-92
SPA: 1978-94
Structural deficit | Cyclically adjusted net lendi¥) or net UBLGA 1978-2004
borrowing (-) of general government;
Adjustment based on trend GDP. Percentage of
GDP at market prices (excessive deficit
procedure)
Structural deficit | Cyclically adjusted net lending) or net| UBLGAP ITA: 1978-80
borrowing (-) of general government |- GRE: 1978-87
Adjustment based on potential GDP - Former IRE: 1978-89
definition ; Percentage of GDP at market prices SWE: 1978-92
(excessive deficit procedure) SPA: 1978
Structural Cyclical adjustment of public finance variable&)BLGBP 1978-2004
primary surplus| based on POTENTIAL GDP; Net lending (1)
(CAPS) or net borrowing (-) excluding interest of
general government adjusted for the cyclical
component :- Adjustment based on potential
GDP ESA 1995
Structural Net lending (+) or net borrowing (-) excludingUBLGBPF ITA: 1978-80
primary surplus| interest of general government adjusted for the GRE: 1978-87
(CAPS) cyclical component - Adjustment based pn IRE: 1978-89
potential GDP - Former definition SWE: 1978-92
SPA: 1978-94
Long term| Real long term interest rates, deflates GDO ILRV 782004
interest rate
Tax rate Current tax on income and wealth (direg):t| UTYG 1999-2005
general government. ESA 95

The length of our time series is of relatively m@ade size. This is a handicap when
testing for structural breaks. In order to increts® sample size and to augment the
power of time series analysis we are pooling datagemingly unrelated regressions
(SUR). This methodology is also justified by thetfthat the error terms are correlated

(see Annex 2). We also test for panel unit rdd®ur tests all rejected the null of either

14 Using the routine provided for 5 such tests ini@uws (E-views, 2004: 514-525). These procedures are
more powerful than the standard multivariable tsegées procedures testing for unit roots (see Lewin
al. 2002).
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common or individual unit root processes, althotlgd Hadri test also rejects the null
of no unit root in any of the series in the parsele( Annex 3). On balance we therefore

accept the assumption of no unit root.

The growth adjusted real interest rate uses the @MHEong term interest rates derived
from national government bonds. Deducting the ayetax rate on income and wealth
(average for 1999-2005) modifies the after-tax dlowadjusted real interest rate
sometimes significantly (see Table 7 below). Theesasary substantially over time,
although, with the exception of Finland, they neseceed 10 percent in the positive or
negative range. Standard ADF tests reject unitsrémtthe (r-y)-series in most cases at
the 10 percent level for the time period 1978-20§¥¢ Annex 4). For the longer period
1961-2005 the probabilities of a unit root is evarger. This is counterintuitive to
theory, notably the Keynes-Ramsey rule, which iegla positive stable mean (see
Blanchard and Fischer, 1989). A stationary econoemgironment has often justified
the assumption of a deterministic model of dynaefiecciency. Our unit root tests
reject this hypothesis. But even if we were tecejthe hypothesis of the growth-
adjusted real interest rate evolving as a randofk, wze usual ad hoc assumption of a
fixed macroeconomic environment is clearly not is@l, as time variations are

substantive (See also Bohn 2005).

2.2 Responsiveness to the Excessive Deficit Proe€BDP)

We estimate the policy response to the excessifigitdqerocedure following the
methodology in Collignon and Mundschenk (1999).inibal OLS regressions for
each country report the-coefficients in the first column of Table 3 forakacountry.
Given the relatively small sample of annual obskows, we then estimate a SUR
(seemingly unrelated regressions) system for allc@dntries. Further SUR for 10
member states of the Euro-area excludes LuxemmddgGaeece as Luxemburg’s data

represent an outlier situation and Greece’s daasabject to serious doubts about the
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coherence of the officially reported statisticscllnliing a time trend improved the

statistical quality of the estimated model, althotige time trend was rarely significant

at the individual country level. In general, wedithat the SUR-14 model is the most

efficient, although the estimates for each couslrgw only minor differences.

Table 3. Policy Response to Excessive Deficit Praltee

Constant Alpha Beta R square
SUR | SUR | MC SUR  SUR SUR | SUR | MC SUR ! SUR
MCO @ 14 10 0 14 10 |MCO 14 10 0 14 10
Austia -1,659 -1,481 -0,452| 0,356 0,314 0,2531| -0,039: -0,034 0,001 0,099 0,097 0,088
s.e. 2,447 1,829 1,999| 0,275, 0,201 0,2239| 0,078 0,058 0,063
Belgium 5,171 -4,006 -4,673| 052! 0,422 0,4797| -0,006: 0,002 -0,002| 0,489 0,475 0,487
s.e. 1587 1,364 1,384| 0,125 0,106 0,1083| 0,015 0,013 0,013
Denmark 0,192 -0,138 0,191} 0,179 0,005 0,009 0,155 0,153
S.e. 0,865 0,73 0,121 0,081 0,023 0,016
Finland 0,313; 1515 1,087 | 0,061: -0,039; -0,0385| 0,009; 0,055: 0,043| 0,06 0,027 0,037
S.e. 1,821 1,301 1,405| 0,134 0,087, 0,0984| 0,051 0,033 0,037
France 4,292 2,802 363| 0218, 0,257 0,237| 0,106 0,064 0,088 0,415 0,384 0,408
S.e. 1,438 0986 1,117| 0,095 0,067  0,076| 0,039 0,026 0,03
Germany 1,689 2,145 1,96| 0592 0,609 0,6063| 0,043 0,06 0053|0513 0,511 0,512
s.e. 1,418 1,203 1,238 0,128 0,106 0,11| 0,049 0,042 0,043
Greece 0,732, -0,825 0,229 0,243 0,018 -0,001 0,019 | 0,248 0,239
s.e. 3,598 2,659 0,121} 0,085 0,043 0,031 0,008
Ireland -4,026  -4,544 -3,935| 0,356 0,384 0,3497| 0,02, 0,024 0,019 0,485 0,479 0,485
S.e. 1,333 1,001 1,08| 0,094 0,065 0,073| 0,009 0,008 0,008
Italy -1,73 2,199 -1454| 0,252 0,291 0,2563| -0,004: -0,008: 0,002| 0,255 0,251 0,252
S.e. 1,813 1,331} 1,432| 0,103, 0,079 0,0835| 0,025 0,018 0,019
Netherlands | -1,3221 -1,709! -1,594| 0,454 055521 0,5244| -0,031} -0,045! -0,04| 0,25 0,234 0,243
S.e. 0,847 0672 0711| 0,166 0,106 0,1249| 0,022 0,017 0,019
Portugal 2,253 -2,208: -1,757| 0,588 0,61 0,5153| -0,049: -0,04 -0,034| 0,303} 0,301 0,297
s.e. 1,338 0,873 0,955| 0,198 0,091 0,1129| 0,042 0,028 0,032
Spain -1,565 -0,418| -0,014| 0,244 0,153 0,1301| -0,023 . 0,004 0,014 0,132 0,111 0,091
s.e. 1,653 1,098 1,283| 0,163 0,106 0,1284| 0,036 . 0,023 0,028
Sweden 0,293 0,472 0,107 0,148 0,058 | 0,084 0,201 | 0,165
S.e. 1,376 1,158 0,125 0,089 0,051 0,037
UK 41,192 -1,212 0,063 0,039 0,146 . 0,152 0,458 | 0,456
S.e. 0,642 0,529 0,082 0,055 0,037 0,023

We find the R2 values generally satisfying, exdapAustria, Denmark, Finland

and Spain. Finland appears to be special casé, s irun budget surpluses in most

years (except in the 1990s) and kept very low dekib. Consequently, it is not
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surprising that estimating the correction of exnesdeficits is not highly significant in
this country. All other estimated alphas have tkgeeted sign and all values are in the
range of 20-60 percent. The t-values are accepfablmost alphas (except for Finland
and UK). However, the estimated betas are far il®smative. Only in France, the
Netherlands and in the UK and Sweden, is the valyesignificantly different from O.
Thus, contrary to the US-model estimated by Botseaf policy in Europe seems to be
driven by deficit and not by debt considerationseit the high debt levels in lItaly,
Belgium and Greece do not seem to have influenoéidypmakers in these countries.
We may conclude that in all Euroland member staieblic authorities are responding
to a rule similar to the excessive deficit procedwithough the speed, by which they
react, varies considerably among countries. Thélif@lof removing the excessive
deficit varies from 1.15 years in Portugal and Gamgnto over 4.5 years in Spain, with

2.7 years in France and 2.4 years in Italy.

2.3 Responsiveness to the Stability and Growth (&6P)

The Stability and Growth Pact intended to streegtthe commitment to fiscal
discipline. For this purpose, it set the rule ofabaing structural deficits over the
medium term. In other words it set a permanentetaaj zero for structural budget
deficits. Figure 3 shows that this rule is notyubllowed, but it may be appropriate to
proceed with a gradual adjustment to prevent negatiemand shocks caused by
excessive consolidation. It this case, there shbeld structurakr that indicates the
structural consolidation efforts and a cyclical that reflects variations in cyclical
deficits. An important criticism against the Stapiand Growth Pact is the charge that
its rigid rules prevent anti-cyclical stabilizatigolicies or even impose pro-cyclicality
(Bayoumi and Eichengreen, 1995; von Hagen and Bgieen, 1996; Eichengreen and
Wyplosz, 1998). Does this hypothesis stand up ¢ofaélets? A structuralr lager than
the growth-adjusted real interest rate would guaem sustainable steady state debt
position in accordance with SGP. The cyclieal would have a negative sign if the
government pursued anticyclical policies and a tpasisign if it consolidated and

relaxed pro-cyclically. We regress our policy vateon the structural deficit and the
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cyclically determined component and call the respecresponsiveness coefficients,

the structural alphad, ) and m the cyclical alphan(,.).

The estimated reaction function is:

As=a_ (structuradef) + a_ . (cyclicalddicit) +5debt/ GDP -z

str. oye
Table 4 gives the results. Out of 14 countriesuBpe anti-cyclical policies; two of
them (Denmark and the UK) are not members of the&ea. Thus, the Eurozone is
exactly split in half between pro and anti-cycligallicies. This cannot be interpreted
as a systematic bias in favor of procylicality. slome countries, the betas increase in
statistical significance when we include cyclicaffidits. We do not confirm Briotti’s
(2004) observation that fiscal policies were more-g@yclical in high deficit and in
large countries. Also, we do not find any systematirrelation of cyclical policies and
members states inside or outside the EurozoneriAusts the most active anti-cyclical
policy in Europe. It reacts (even overreacts) \argngly to cyclical deficits, but it also
acts to rebalance structural deficits. This behageems to be the long shadow of

“Austrokeynesianism” (Neck and Haber, 2005).

Italy, France, Greece, Spain and Finland followilsimalthough less forceful
Keynesian behavior. Interestingly, anti-cyclicalip@es do not contradict consolidating
structural deficits. All structural deficit coeffents are positive. Only in Germany,
Belgium, the Netherlands and Sweden, and to arlekggee in Portugal and Ireland
governmentsconsolidate pro-cyclically.However, this may reflect more the anti-
Keynesian ideologies of policy makers, especially Germany, than constraints
imposed by the SGP. The Stability and Growth Pagsdnot prevent governments
from pursuing anti-cyclical policies.
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Table 4. Policy response and business cycle

Constant Structural alpha Cyclical alpha Beta
Regression | Regression | Regression . Regression | Regression : Regression | Regression | Regression
with 14 with 10 with 14 with 10 with 14 with 10 with 14 with 10
countries countries countries countries countries countries countries countries
Austria 0.018 0.671 0.398 0.384 -1.267 -1.05 0.018 0.029
s.e. 1.361 1.826 0.173 0.195 0.395 0.438 0.052 0.057
Belgium -4.333 -4.872 0.448 0.489 0.322 0.488 -0.001 -0.007
s.e. 1.355 1.401 0.104 0.111 0.239 0.252 0.013 0.013
Denmark -1.546 0.559 -0.229 -0.015
s.e. 0.670 0.109 0.130 0.003
Finland 2.342 2.235 0.377 0.204 -0.228 -0.248 0.065 0.059
s.e. 1.408 1.474 0.158 0.115 0.129 0.136 0.035 0.037
France 5.565 6.379 0.382 0.355 -0.283 -0.227 0.135 0.158
s.e. 1.068 1.311 0.067 0.082 0.132 0.18 0.028 0.034
Germany 3.132 3.383 0.669 0.680 0.418 0.441 0.093 0.102
s.e. 1.322 1.365 0.108 0.112 0.150 0.155 0.045 0.047
Greece 0.152 0.415 -0.171 0.046
s.e. 1.112 0.086 0.255 0.035
Ireland -5.118 -4.846 0.395 0.388 0.092 0.106 0.03 0.028
s.e. 1.197 1.261 0.187 0.083 0.165 0.172 0.008 0.009
Italy -1.466 -1.931 0.339 0.307 -0.733 -0.484 0.010 -0.026
s.e. 1.260 1.475 0.074 0.080 0.277 0.309 0.018 0.016
Netherlands -1.893 -1.97 0.792 0.774 0.276 0.333 -0.035 -0.038
s.e. 0.634 0.647 0.130 0.135 0.137 0.146 0.016 0.017
Portugal -1.841 -1.305 0.673 0.603 0.188 0.122 0.012 0.011
s.e. 0.935 0.975 0.108 0.115 0.230 0.244 0.035 0.036
Spain -0.759 -0.519 0.308 0.267 -0.168 -0.094 -0.010 -0.002
s.e. 1.117 1.319 0.128 0.150 0.175 0.217 0.024 0.028
Sweden -1.958 0.422 0147 0.075
s.e. 1.338 0.122 0.161 0.037
UK 0.167 0.381 -0.114 0.184
s.e. 0.589 0.087 0.142 0.02

3. Testing for Sustainability

3.1 Structural Breaks

Given our small sample of observations, we havienased alphas for the full
27-year period and augmented the statistical pai¢he regressions by pooling the
member states of the EU. However, one would exjmattthe introduction of the euro
in 1999 and the accompanying fiscal framework wobbll/e changed the policy
behavior of governments. We must check, whetheretli® constancy in the policy
parameters.

In order to test for a structural break in theresgion equation we divide the
data into two sub-periods: the first from 1978 @9& and the second from 1997 to
2005. Even if EMU officially only began in 1999,i# reasonable to start the euro-era
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two years earlier, when qualification for membepshvas already measured with
respect to compliance with the fiscal framework. d&tculate alphas for each sub-
period and run a Chow test to check if we can detestructural break in the two
respective alphas. However, a panel regressiofi4ar even 10 countries with only 8
annual observations precluded a Chow test for thie 8i1odel. We need to reduce the
model to at least 7 countries and therefore use @t3$he Chow test regarding the
other member states. But which countries shouldiseefor OLS or SUR? We first run
a test checking whether the difference betweenesitenated alphas under the OLS
method and the SUR method are statistically sicgifi. In that case we keep the

country in the SUR-group. The results are showArinex 5.

We then test for structural breaks in our policgateon function. The test is formulated
as:
HO: The coefficients of the regressions are theesamnthe two sub-periods.
H1: The coefficients of the regression are differslom one sub-period to
another.

Table 6. Chow Test for Structural Break

alpha | alpha 78- | alpha 97-
total 97 05 F stat p-v