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Abstract

Is a debt-concerned monetary authority desirable? This article deals with the

impact of fiscal-monetary policy interactions in a monetary union on country-

specific and union-wide debt stabilization, when the authorities act strategi-

cally. The focus is on the impact that monetary policy would have on a

debt-concerned fiscal authority through the debt constraint and the

corresponding interaction with decentralized fiscal policies. It is shown that

the fiscal-monetary (overall) policy coordination strategic regime delivers bet-

ter results than the non-cooperative regime for both the output gap and the

outstanding level of debt at the union level. Two further institutional arrange-

ments are investigated and compared: An authority-based preventive proce-

dure, which works through a debt-concerned monetary authority, and a

market-based one, which works through financial markets by assuming a risk

premium on country-specific nominal interest rates according to the country-

specific fiscal stances. The risk premium acts as a form of ‘market-based’ disci-
pline. Both regimes stand between the decentralized and the centralized set-

ting. The central bank's optimal weight on union-wide debt stabilization is

computed when financial markets provide discipline to the fiscal authorities. It

is optimal for the social planner to appoint a debt-concerned central banker, if

there is a degree of conservatism from the monetary authority, and/or if the

social planner cares about union-wide debt stabilization. A higher risk pre-

mium parameter enhances the impact of the former on the optimal weight on

union-wide debt stabilization, while it reduces the impact of the latter.
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1 | INTRODUCTION

This article deals with the issue of debt stabilization and
financial stability in a monetary union, referring explic-
itly to the Economic and Monetary Union (EMU) in
Europe. The Eurozone sovereign debt crisis led to a ren-
ewed interest in country-specific debt stabilization. In the
aftermath of the Great Recession, many member-states of
the EMU find themselves with increased deficits and
debts that contributed to a lack of access to financial mar-
kets in order to cover their needs (Blueschke &
Neck, 2011). For some countries, this was also due to sub-
stantial efforts to recapitalise the banking sector
(Anevlavis, Papavassilopoulos, Engwerda, & van Aarle,
2019). The mainstream view was that the sovereign debt
crisis is due to fiscal indiscipline that each country must
restore by itself (Wyplosz, 2014). The result was the intro-
duction of the fiscal compact (FC) in 2012, which made
the stability and growth pact (SGP) more stringent and
rigid, mainly through the requirement to constitutional-
ize rules on government deficits and debts (Panico &
Purificato, 2013). De Grauwe and Ji (2014) criticize this
view by stretching that at the creation of the EMU there
was a structural change in the nature of the debt of the
member-states. In particular, by joining the EMU,
member-states have to issue debt in a currency over
which they have no control, an issue that fundamentally
changes their budget constraints. To quote the authors,
“...it is surprising that this fundamental change has
played almost no role in the theoretical discussions of fis-
cal policies in a monetary union” (De Grauwe &
Ji, 2014, p. 349).

This article deals with the impact of fiscal-monetary
policy interactions in a monetary union on country-
specific and union-wide debt stabilization. A debt accu-
mulation equation as a (non-binding) government budget
constraint is assumed in order to consider the design of
stabilization policies. The focus is on the impact that
monetary policy would have on a debt-concerned fiscal
authority through the debt constraint and the
corresponding interaction with decentralized fiscal
policies. The strategic regime of fiscal-monetary (overall)
policy coordination is also investigated, along with the
impact of alternative central bank's preferences towards
union-wide debt stabilization on the policy mix. The
central bank's optimal weight on union-wide debt stabili-
zation is also computed. Then, a risk premium on
country-specific nominal interest rates according to the
country-specific fiscal stances is assumed, in order to
investigate the outcome for the policy mix and for debt
stabilization. The risk premium acts as a form of ‘market-
based’ discipline, since prudent policy-makers would
seek to avoid high indebtedness (Anevlavis et al., 2019).

Thus, the idea is to compare the two preventive proce-
dures: (a) the authority-based one, which works through
a debt-concerned monetary authority, and (b) the
market-based one through financial markets. Then, the
central bank's optimal weight on union-wide debt stabili-
zation is again computed when financial markets provide
discipline to the fiscal authorities.

Is it optimal for the social planner of the monetary
union to appoint a debt-concerned central banker when
the fiscal authorities are debt-concerned (so, debt-con-
strained)? What happens when the financial markets are
preemptive? These are the questions that this article tries
to answer. Following Blanchard (2012), one of the main
lessons of the Great Recession regarding the conduct of
monetary policy was that even with stable inflation and a
stable output gap, things might not going well behind the
macroeconomic scene. Tensions can build up in the
financial sector and financial instability eventually trans-
lates into major problems in terms of output and activity.
Put differently, price stability does not in itself ensure
financial stability (Hughes Hallett, Libich, &
Stehlık, 2011). Thus, the list of central bank's targets
must now include financial stability as well as macroeco-
nomic stability. The debate today is whether monetary
policy should deal with macroeconomic stability and
macro-prudential tools with financial stability, that is,
whether those activities can be kept separate, even be
pursued by different authorities, or we need to think
about monetary policy in a broader sense as having many
targets and many instruments, where all interact with
one another. With respect to the monetary authority, this
corresponds to the leaning versus cleaning debate. That
is, should the central bank react to potential asset-price
bubbles, or clean up after the bubble has been burst? We
add to this debate by assuming that debt stabilization
assumes financial stability.

The literature combines static models of this kind,
two-period models, as well as models based on differen-
tial games, which rely on numerical simulations
(Blueschke & Neck, 2011; Neck & Blueschke, 2014). Van
Aarle, Bovenberg, and Raith (1997) examine the effect of
a monetary union, especially the existence of a common
central bank, on the evolution of government debt in a
dynamic model. Beetsma and Bovenberg (1999, 2003,
2005) examine different aspects of debt accumulation in a
monetary union with commitment problems in a series
of papers. Di Bartolomeo and Di Gioacchino (2008) focus
on the long-run effects of institutional arrangements
(sequence of moves) on public debt dynamics. Hughes
Hallett (2008a, 2008b) creates fiscal pre-commitment by
allowing fiscal policy to achieve certain long-run objec-
tives, such as low debt, better public services, and/or
social equality, whereas short-run stabilization is left to
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automatic stabilizers. The government budget constraint
corresponds to a debt target, whereas the fiscal
authority's loss function differs from the literature in that
it includes a debt target instead of the fiscal stance. Fore-
sti (2015) also considers debt-concerned fiscal authorities.
The author examines the policy-mix problem in a two-
country monetary union when the national fiscal author-
ities need to satisfy a debt constraint. Hughes Hallett
et al. (2011) point out that excessive public debt can cause
financial instability. The authors explore to what extent
the fiscal/monetary authorities should respond to devel-
opments that can cause financial instability in a closed-
economy setting.1 Albulescu and Oros (2014) analyse the
impact of fiscal-monetary policy interactions on a finan-
cial stability index in a monetary union under demand
shocks when the common central bank follows an inter-
est rate smoothing approach. The authors also consider
fiscal authorities' cooperation and authorities' preferences
for the financial stability index, while they ex-post com-
pare alternative institutional arrangements at the union
level. Blueschke and Neck (2011) extend Neck and
Behrens (2009) by introducing an asymmetry on the ini-
tial levels of debt between the core member-state and the
periphery country (low vs. high, respectively). The focus
is on how a negative demand shock affects the main mac-
roeconomic variables in the union under different policy
arrangements, namely a passive scenario, a non-
cooperative one and a cooperative one. This work is fur-
ther extended in Neck and Blueschke (2014) to consider
the impact of a possible haircut for the monetary union
as a whole, where the haircut is presented as an exoge-
nous debt reduction for the periphery bloc.2

The structure of the article is as follows: Section 2 pre-
sents the model and relates it to the rest of the literature;
Section 3 solves for the two cases of no coordination and
coordination, while it also provides a comparison; Sec-
tion 4 explores the authority-based preventive solution,
namely the case of a debt-concerned central banker; Sec-
tion 5 analyses the market-based preventive solution,
captured by the existence of a risk premium, while it also
compares the two preventive solutions; in Section 6, the
case of a debt-concerned central banker is explored in the
presence of a risk premium, while the optimal degree of
a debt-concerned central banker is computed. Finally,
Section 7 concludes the article.

2 | THE MODEL

We use a standard static two-country reduced-form mon-
etary union model based on the (New) Keynesian para-
digm. Models of this kind have been used in many papers
in the literature on strategic fiscal-monetary policy

interactions in monetary unions (Andersen, 2008;
Foresti, 2015, 2018; Hughes Hallett &
Mavrodimitrakis, 2019; Lambertini & Rovelli, 2004;
Uhlig, 2003). The choice to use a reduced-form model is
deliberate in providing closed-form analytical solutions
in order to clarify the mechanisms that drive the results.3

We consider a monetary union consisted of two coun-
tries, namely j and k. The non-policy block of equations
for each country is constituted by an aggregate demand
(AD) and a Phillips curve (PC) equation. Micro-
foundations are well-known and are provided by Beetsma
and Jensen (2005), Benigno (2015), and Gali and
Monacelli (2008). In country j, for example, these equa-
tions are specified as:

yj = −δr i−πej −�rj
� �

+ δggj + uj, ð1Þ

πj = πej +ωyj−ϵj, ð2Þ

and the same holds for country k. All the variables repre-
sent log-deviations from equilibrium values, apart from
the decimal (common) nominal interest rate, i. The vari-
ables π and y represent the inflation rate and the output
gap, respectively, while g represents fiscal policy, cap-
tured by the overall fiscal stance. The variable �rj repre-
sents the equilibrium real interest rate, which for
simplicity we set equal to zero for both countries, while
πej is the (rationally) expected inflation rate. Regarding
the parameters' sign, they are all positive. The parameter
δr captures the real interest sensitivity of aggregate
demand and δg captures the fiscal multiplier, that is, the
effectiveness of fiscal policy, while ω is the slope of the
Phillips curve, capturing nominal (price/wage) rigidities
in the economy. uj and ϵj are independently and identi-
cally distributed (i.i.d.) demand and supply shocks,
respectively. We assume that they both are pure and
uncorrelated, with zero means and known variances. The
two countries can differ in size. This means that we con-
sider two asymmetric countries, where each country will
have a weight in the monetary union average given by zj,
zk� (0,1); so, zj+ zk = 1. Averaging over countries gives
the union-wide structural equations:

y= −δr i−πeð Þ+ δgg+ u, ð3Þ

π= πe +ωy−ϵ, ð4Þ

where for any variable x it holds that x = zjxj + zkxk.
We do not distinguish among alternative fiscal policy

instruments, but we instead use the overall fiscal stance
as the unique fiscal policy instrument. Then, a positive
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fiscal stance creates a positive output gap, which
increases inflation. However, different fiscal policy
instruments might also have an impact on potential out-
put, together with their impact on aggregate demand; for
example, taxes on sales or productivity-enhancing public
investment. Thus, the overall impact on the output gap
might be ambiguous. We, however, abstract from this
reasoning, assuming that the demand-side effects of fiscal
policies prevail, since we focus on short-run stabilization
policies.4 This can be further justified by the static
Keynesian framework adopted, and follows most of the
literature in strategic fiscal-monetary policy interactions.5

The monetary authority and the fiscal authorities' loss
functions take the typical quadratic form:

LM =
1
2

π2 + αMy
2

� �
, ð5Þ

LFj =
1
2

b2j + αFy
2
j

� �
, ð6Þ

where bj corresponds to the country-specific outstanding
level of (newly issued) debt, defined as:

bj = 1+ i−πej

� �
b0 + gj, ð7Þ

where b0 is the already accumulated level of debt; that is, the
amount of debt carried over from the previous period. We
assume the same level of already accumulated debt, b0, for both
member-states. We further assume that all the authorities have
complete control over their own policy instrument (gj, gk, i) and
that a quadratic loss function is a good approximation of their
preferences over some variables (Dixit & Lambertini, 2003). All
the authorities target long-run equilibrium values of concerned
variables. In particular, we assume that the common central
bank is concerned with the output gap and the inflation rate in
the union (Equation (5)), whereas the two national fiscal authori-
ties are concerned with the output gap and the outstanding level
of debt for their own country (Equation (6)), and they share iden-
tical preferences. To simplify matters, a debt target equal to zero
is assumed. The relative weights on output-gap stabilization are
αM and αF for the monetary and the fiscal authorities,
respectively.

The monetary authority's loss function (Equation (5)) is
quite standard and captures the case of a flexible inflation
targeting central bank, which, according to some authors,
best fits the actual workings of the ECB (Andersen, 2008).
This specification is also assumed by Foresti (2015), Hughes
Hallett and Mavrodimitrakis (2019), and Uhlig (2003), and
it can capture secondary objectives (so long as αM < 1.0).6

On the contrary, the national fiscal authorities' loss function
(Equation (6)) is less common in the literature and follows

Foresti (2015). The standard case is the one that the national
fiscal authorities are concerned with country-specific fiscal
stance stabilization, along with output-gap stabilization, as
countries in EMU are constrained by the SGP
(Andersen, 2008; Hughes Hallett & Mavrodimitrakis, 2019;
Lambertini & Rovelli, 2004; Uhlig, 2003). Public deficits ceil-
ings are imposed because of their impact on public debt.
However, Equation (6) shows that the two national fiscal
authorities are directly concerned with their outstanding
level of debt. In general, there are issues that refer to inter-
temporal solvency regarding the repayment of debt and the
taxes that this may produce in the future (Foresti, 2015).
Debt ceilings, instead of deficit ones, could achieve public
debt sustainability with lower costs in terms of short-run
flexibility (Debrun, 2000). Debt sustainability requires con-
vergence to a constant debt ratio over time, since, in a
dynamic setting, a higher outstanding level of debt restricts
future ability of governments to counteract shocks. Equa-
tion (6) can be also justified on empirical terms; both
Melitz (1997) and Wyplosz (2005) find that fiscal authorities
respond in a stabilizing manner to debt-output ratios, while
Bénétrix and Lane (2013) show that the positive association
between the debt level and the fiscal balance was strength-
ened in the post-Maastricht period. Debt targets were offi-
cially introduced in the Eurozone with the FC in 2012,
according to which governments are required to reduce
their debt ratios its year by one twentieth of their current
debt over 60%.

There are studies in the literature on strategic policy
interactions that assume debt-concerned fiscal authorities
both in a closed-economy setting (Hughes Hallett &
Weymark, 2007) and in monetary unions (Foresti, 2015;
Hughes Hallett, 2008b; Hughes Hallett & Weymark, 2006).
Hughes Hallett (2008b) provides theoretical justification for
debt rules as a force of fiscal pre-commitment, by allowing
fiscal policy to achieve certain long-run objectives, whereas
short-run stabilization is left to automatic stabilizers; hence
fiscal policy in the form of government spending is pro-
cyclical. Following this line of thought, Equation (6) com-
bines short-run with long-run objectives for the national fis-
cal authorities. Kirsanova, Stehn, and Vines (2005)
assume an exogenous fiscal rule, similar to a standard
Taylor rule for monetary policy, in which fiscal policy
reacts both to the output gap and to the outstanding
level of debt. Finally, debt-concerned fiscal authorities
are assumed in the dynamic(differential)-game litera-
ture (Blueschke & Neck, 2011; Neck & Behrens, 2009;
Neck & Blueschke, 2014, 2016).7 Those papers assume
that the national fiscal authorities are concerned with
country-specific output gap, inflation, fiscal stance,
and debt stabilization.

Equation (7) defines a short-run (one-period) govern-
ment budget constraint in the form of a debt
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accumulation equation. It can be found in Beetsma and
Bovenberg (1999), which is also formally derived,8 while
it is also incorporated by Blueschke and Neck (2011),
Della Posta (2018), Foresti (2015, 2018), and van
Aarle (2013). Equation (7) clearly states that the out-
standing level of debt equals the fiscal stance, gj, plus the
already accumulated level of debt, b0, plus the debt ser-
vice real cost, i−πej

� �
b0 (Foresti, 2015). A possible rise in

the country-specific fiscal stance increases the country-
specific outstanding level of debt, which means that we
deal with debt-financed expansionary fiscal policies.
Finally, we assume no seigniorage revenues. Equation (7)
clearly shows that an expansionary monetary policy can
reduce the real value of the outstanding level of debt.
Foresti (2015) explores the decentralized case under dif-
fering already accumulated levels of debt. The author's
main result is that member-states with an already accu-
mulated level of debt higher than the union-wide one
cannot attain the target, even in the absence of demand/
supply shocks.

Excessive public debt can cause financial instability
(Hughes Hallett et al., 2011). Sovereign debt affects financial
stability, for example, via government bonds held by banks.
In a reduced-form model similar to ours, Hughes Hallett
et al. (2011) assume that the asset growth gap is positively
affected by fiscal policy and negatively affected by monetary
policy. This means that an expansionary fiscal policy and/or
a restrictive monetary policy induces financial instability.
The authors embrace a medium-run analysis. They explore
the authorities' degree of pro-activism to financial instability
in a closed economy. They find that financial instability
should be mitigated by the fiscal authority alone in some
circumstances, and jointly by both authorities in some
others. Albulescu and Oros (2014) assume a union-wide
financial stability index that is negatively affected by both
fiscal and monetary policies. This again means that an
expansionary fiscal policy increases this index, hence gener-
ating more instability, while an expansionary monetary pol-
icy reduces this index, producing less instability. Both of
these characteristics are captured by Equation (7), hence
linking debt stabilization with financial stability. Averaging
over countries gives the union-wide debt accumulation
equation, as:

b= 1+ i−πeð Þb0 + g, ð8Þ

where b corresponds to the union-wide (average) out-
standing level of debt.

We are also interested in the case of fiscal-monetary
(overall) policy coordination, in which all the authorities
cooperate with each other in choosing their means in
order to achieve their joint objectives. The joint loss func-
tion is given by:

LC =LM + zjLFj + zkLFk

=
1
2

π2 + zjb
2
j + zkb

2
k + αMy

2 + αF zjy
2
j + zky

2
k

� �h i
,

ð9Þ

where ‘C’ stands for ‘Coordination’. We follow
Blueschke and Neck (2011), Lambertini and
Rovelli (2004), and Neck and Blueschke (2014) by
assuming that overall policy coordination is the
result of the minimization of a joint loss function
that includes all authorities' loss functions in a
straightforward additive way, namely Equations (5)
and (6), where we also follow Andersen (2008) by
adding the mean of the fiscal authorities' loss func-
tions. Naturally, this joint loss function includes
both union-wide and country-specific variables,
while the spill-over effect of the common monetary
policy will be fully internalized. Overall policy coor-
dination requires that the authorities minimize
Equation (9) subject to Equations (1)–(4), (7), and
(8), and to the average relations.

The model assumes a simultaneous-move game
among the authorities. The time structure of the
game is as follows: first, the private sector forms
expectations about future inflation rationally; sec-
ond, demand and supply shocks are realized; then,
the policy authorities choose their instrument of
command to minimize their loss functions. The
two national fiscal authorities choose their
corresponding fiscal stances, gj and gk, simulta-
neously with each other and with the common cen-
tral bank, which sets the common nominal interest
rate for the monetary union. The equilibrium of this
game corresponds to a Cournot-Nash equilibrium.
Since we deal with discretionary policies and all the
authorities target equilibrium values of concerned
variables, policies are time-consistent; it follows that
πe = πej =0 (Andersen, 2008; Uhlig, 2003). Finally, the
country-size asymmetry assumption plays no role in this
model; that is, it delivers exactly the same results with
the symmetric case of zj = zk = 0.5, since we have
assumed (a) no interconnections between the two
member-states apart from the common nominal interest
rate, and (b) no leadership regimes between the fiscal
authorities and the monetary authority.

3 | ALTERNATIVE
INSTITUTIONAL ARRANGEMENTS

We present two alternative institutional arrangements for
the monetary union, regarding policy coordination. We
begin with the decentralized case of no coordination
between the monetary authority and the two national
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fiscal authorities, we proceed with the case of overall pol-
icy coordination, and, finally, we compare and contrast
the two cases.

3.1 | The decentralized case

The discretionary setting requires that all the authorities
set policy simultaneously, just after the realization of
demand and supply shocks. Starting with the monetary
authority, its problem is quite simple; with all the author-
ities targeting long-run equilibrium values and the two
policy instruments being perfect substitutes in the stabili-
zation process, the common monetary policy succeeds in
determining union-wide inflation and output gap inde-
pendently of country-specific fiscal policies. In particular,
the monetary authority chooses the common nominal
interest rate to minimize its loss function, namely Equa-
tion (5), subject to the union-wide non-policy block of
equations, namely Equations (3) and (4). Moreover, it
takes for granted the fiscal stances of both national fiscal
authorities. The monetary rule is defined as:

y= −
1
αM

∂π

∂y
π= −

ω

αM
π: ð10Þ

Equation (10) represents the standard trade-off between
output gap and inflation stabilization, independently of fis-
cal policy. Combining the monetary rule, meaning Equa-
tion (10), with the union-wide PC equation, namely
Equation (4), we get the union-wide equilibrium solutions
for the output gap and the inflation rate:

y=
ω

ω2 + αM
ϵ, ð11Þ

π= −
αM

ω2 + αM
ϵ: ð12Þ

Equations (11) and (12) clearly show that the monetary
authority succeeds in fully stabilizing union-wide demand
shocks, while it partially stabilizes supply shocks, depending
on its weight on output-gap stabilization.

Each national fiscal authority, let country j's, minimize
its loss function, Equation (6), subject to its country-specific
aggregate demand equation and its budget constraint (debt
accumulation equation), that is, Equations (1) and (7),
respectively, while it takes for granted both the fiscal stance
of the other fiscal authority and the common nominal inter-
est rate that emerges from the monetary authority's prob-
lem.9 The first-order condition delivers the fiscal rule for
country j's fiscal authority that shows the way it reacts to a
change in its own output gap, as:

bj = −αF
∂yj
∂gj

yj = −αFδgyj: ð13Þ

Equation (13) shows the emerging trade-off between the
country-specific output gap and the outstanding level of debt:
each national fiscal authority reacts to a negative output gap
by raising its outstanding level of debt through an expansion-
ary fiscal policy. It also represents a trade-off between short
and long-(or medium)-run objectives. Because of symmetry,
Equation (13) holds for both member-states. By averaging,
we get:

b= −αFδgy, ð14Þ

which corresponds to the union-wide fiscal rule.
A straightforward algebra provides us with all the

union-wide and country-specific macroeconomic
variables at equilibrium. By incorporating the union-
wide equilibrium output gap, namely Equation (11),
to the union-wide fiscal rule, namely Equation (14),
we get the union-wide outstanding level of debt at
equilibrium:

b= −
αFδgω

ω2 + αM
ϵ: ð15Þ

Equation (15) clearly states that the union-wide outstand-
ing level of debt is only affected by supply shocks. Under
either no shocks or demand shocks, the union-wide outstand-
ing level of debt is fully stabilized (equal to its target) by the
use of both policy instruments, meaning the common nomi-
nal interest rate and the union-wide fiscal stance.

In order to compute both policy instruments at equilib-
rium, we incorporate the union-wide outstanding level of
debt (Equation (15)) to the union-wide debt accumulation
Equation (8) and we solve this equation together with the
union-wide aggregate demand equation, namely Equa-
tion (3), after we incorporate the union-wide equilibrium
output gap, namely Equation (11). We end up with:

i=
1

δr + δgb0
× −δgb0 + u− 1+ αFδ

2
g

� � ω

ω2 + αM
ϵ

� �
, ð16Þ

g= −
1

δr + δgb0
× δr +u−

ω

ω2 + αM
ϵ

� 	
b0 + αFδgδr

ω

ω2 + αM
ϵ

� �
:

ð17Þ

In the absence of shocks, monetary policy is expansion-
ary, while fiscal policy is contractionary, which means that
the two policy instruments are perfect substitutes; in this
case, they both react to the each other. The common
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nominal interest rate reacts explicitly to union-wide demand
shocks, while this reaction weakens with the already accu-
mulated level of debt (see Equation (16)). Following Equa-
tion (17), positive demand shocks and negative supply
shocks enhance union-wide fiscal policy's restrictive reac-
tion, as they both induce a restrictive monetary policy that
would expand the outstanding level of debt. The union-wide
fiscal stance reacts to union-wide demand shocks only
through its reaction to the already accumulated level of
debt, since the latter is actually the impact of monetary pol-
icy on the union-wide outstanding level of debt.

Regarding supply shocks, the union-wide fiscal pol-
icy ends up either counter-cyclical or pro-cyclical, with
high levels of the already accumulated debt working in
favour of pro-cyclicality. A positive union-wide supply
shock that reduces union-wide inflation leads to an
expansionary monetary policy, which induces an
increase in the country-specific aggregate demand and
a reduction in the country-specific outstanding level of
debt. Thus, the national fiscal authorities would like to
reduce their fiscal stance in response to the former
effect and to expand it to the latter one, according to
the trade-off described by their fiscal rules
(Equation (13)). Consequently, the result is ambiguous,
depending on the already accumulated level of debt.
On the contrary, monetary policy always ends up pro-
cyclical; for example, positive supply shocks reduce the
inflation rate, inducing a reduction to the nominal
interest rate. Moreover, the already accumulated level
of debt induces a reduction to country-specific fiscal
stance, which reduces country-specific output gap,
which reduces the inflation rate. Thus, the common
central bank decreases the common nominal interest
rate as a reaction to fiscal policy.

The relative output gap, that is, the difference
between the two countries', is computed by incorporating
the country-specific fiscal rule, Equation (13), and the
solution for the common nominal interest rate at equilib-
rium, Equation (16), to both the country-specific aggre-
gate demand Equation (1) and the country-specific
budget constraint, namely Equation (7), and solving
together. We end up with:

yj−yk =
1

1+ αFδ
2
g

× uj−uk
� �

: ð18Þ

Equation (18) shows that the country-specific output
gaps differ if there are demand shock asymmetries. The
country-specific output gap is not affected by the level of
already accumulated debt, b0. This means that the inclu-
sion of the government budget constraint for the national
fiscal authorities, meaning Equation (7), and the

subsequent national fiscal authorities' concern for stabi-
lizing the country-specific outstanding level of debt
instead of the fiscal stance, do not alter country-specific
output gap at equilibrium. The relative fiscal stances and
outstanding levels of debt at equilibrium, can be found
to be:

gj−gk = bj−bk = −
αFδg

1+ αFδ
2
g

× uj−uk
� �

: ð19Þ

Since there is a common nominal interest rate and
the already accumulated level of debt for both countries
is the same, the relative fiscal stance is equal to the rela-
tive outstanding level of debt, where the latter can be
computed from the subtraction of the two country-
specific fiscal rules, using the equilibrium solution for the
relative output gap, too, namely Equation (18).

Following Equation (19), all country-specific equilib-
rium variables differ under demand shock asymmetries.
Foresti (2015) considers different already accumulated
levels of debt and shows that the country-specific out-
standing level of debt cannot be fully stabilized, even in
the absence of shocks. We can easily derive an equilib-
rium solution for country-specific fiscal stance after
combining Equations (17) and (19) together with the
union-wide relations. Then, the country-specific fiscal
stance reacts counter-cyclically to union-wide demand
shocks because of the existence of the already accumu-
lated level of debt and also to demand shock
asymmetries. The national fiscal authorities react either
counter-cyclically or pro-cyclically to a foreign shock,
depending on their own trade-off between debt and
output-gap stabilization, as the result of the monetary
reaction (b0 − αFδgδr). Regarding supply shocks, the exis-
tence of the already accumulated level of debt makes the
country-specific fiscal stance be either positive or nega-
tive. A possible negative supply shock that increases the
union-wide inflation rate induces a restrictive monetary
reaction that increases the country-specific outstanding
level of debt. Thus, the national fiscal authorities restrict
their fiscal stance in order to stabilize their outstanding
level of debt, while they expand it to counteract the nega-
tive impact of a restrictive monetary policy to their own
output gap. Thus, the overall result is ambiguous.

We have already discussed the impact of the debt-
concerned fiscal authorities on the macroeconomic policy mix,
relative to the standard case of fiscal stance stabilization,
where the latter case can be obtained after setting b0 = 0 to all
the equilibrium solutions. Moreover, we would like to com-
pute the country-specific and union-wide debt for the standard
case in the literature. We can get the common nominal inter-
est rate and the union-wide fiscal stance from Equations (16)
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and (17) for b0 = 0, while for the country-specific fiscal stance
we use Equation (19). Combining those three equations with
the country-specific and union-wide debt accumulation Equa-
tions (7) and (8), we get:

b= b0 +
1
δr

× b0u− b0 + αFδg δr + δgb0
� �
 � ω

ω2 + αM
ϵ

� 

,

ð20Þ

where for the country-specific solution we use Equation (19).
By comparing Equation (20) with Equation (15), we can easily
see that both demand shocks and the already accumulated
level of debt cannot be fully stabilized under the standard case
in the literature where fiscal authorities care about country-
specific fiscal stance stabilization instead of debt stabilization,
while supply shocks are also less stabilized.

3.2 | The overall policy coordination
regime

We consider the case of fiscal-monetary (overall) pol-
icy coordination. The monetary authority and the two
national fiscal authorities cooperate with one another
in order to coordinate their macroeconomic policies.
They all set policy according to the minimization of
Equation (9). The monetary policy is implemented by
taking into account its impact on the country-specific
outstanding level of debt, while the country-specific
fiscal policy takes into account its impact on union-
wide inflation. The first-order conditions are
defined as:

∂y
∂g

×
∂π

∂y
π+ αMy+ αFyj

� 	
+ bj =0

)ωδgπ+ αMδgy+αFδgyj + bj =0, ð21Þ

∂y
∂i

×
∂π

∂y
π+ αF + αMð Þy

� �
+
∂b
∂i
b=0) b0b= δr ωπ+ αyð Þ,

ð22Þ

where α = αF + αM defines the overall weight that the
monetary authority and the national fiscal authorities
place on the stabilization of union-wide and country-
specific output gap, respectively. Equation (22) says that
an increase in union-wide inflation and/or output gap
leads to an increase in the union-wide outstanding level
of debt caused by a contractionary monetary policy;
namely, an increase in the common nominal interest
rate. Equation (21) holds for both member-states. After
averaging, we get:

b= −δg ωπ+ αyð Þ: ð23Þ

Equation (23) shows that the union-wide outstanding
level of debt decreases when the union-wide inflation
rate and/or the output gap increases, since this induces a
contractionary fiscal policy; hence a decrease in the fiscal
stance.

Solving Equations (22) and (23) together with the
union-wide PC equation (Equation (4)), we end up with
the equilibrium solutions for the union-wide inflation
rate, the output gap, and the outstanding level of debt, as:

y=
ω

ω2 + α
ϵ, ð24Þ

π= −
α

ω2 + α
ϵ, ð25Þ

b=0: ð26Þ

Similar to the decentralized case, Equations (24) and
(25) clearly state that demand shocks are fully stabilized
at the union level with regard to union-wide output gap
and inflation rate, whereas supply shocks are only par-
tially stabilized. The union-wide outstanding level of debt
is fully stabilized, as Equation (26) shows. In order to
grasp this result, we report the equilibrium solutions for
the two policy instruments, meaning the common nomi-
nal interest rate and the union-wide fiscal stance. We
substitute the solution for the union-wide outstanding
level of debt, meaning Equation (26), to the union-wide
debt accumulation Equation (8) and we solve it together
with the union-wide aggregate demand equation, namely
Equation (3), after we substitute for the union-wide out-
put gap (Equation (24)). We end up with:

i=
1

δr + δgb0
× −δgb0 + u−

ω

ω2 + αM
ϵ

� 	
, ð27Þ

g= −
b0

δr + δgb0
× δr + u−

ω

ω2 + αM
ϵ

� 	
: ð28Þ

Equations (27) and (28) reveal that the level of the
already accumulated debt, b0, is stabilized by the use
of both policy instruments, whereas for union-wide
demand and supply shocks, the two policy instruments
are perfect substitutes. The difference with the
decentralized regime defined by Equations (16) and
(17) is that here the union-wide fiscal policy does not
directly react to union-wide supply shocks, but only
through the already accumulated level of debt. This
means that it fully offsets the impact of the common
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nominal interest rate on the outstanding level of debt,
as with no already accumulated level of debt, union-
wide fiscal policy remains passive.

The remaining relative equilibrium solutions are
exactly the same as before. Following Equation (19),
the country-specific outstanding level of debt differs
from target only under demand shock asymmetries,
since at the union level it is fully stabilized. Regarding
fiscal cyclicality, following again Equation (19)
together with Equation (28), the national fiscal author-
ities react pro-cyclically to supply shocks. To counter a
negative supply shock, the common central bank
induces a restrictive reaction that increases the
country-specific outstanding level of debt in the
decentralized case. Thus, the national fiscal authorities
restrict their fiscal stance in order to stabilize their
own level of debt, while they expand it to counteract
the negative impact of the restrictive monetary policy
to the country-specific output gap. It is this latter effect
that is internalized in the overall policy coordination
regime through the monetary reaction, leaving the for-
mer effect alone.

3.3 | A comparison of the previous policy
regimes

A straightforward comparison of the two policy
regimes according to macroeconomic stabilization
shows that fiscal-monetary (overall) policy coordina-
tion delivers better results for all the macroeconomic
variables under supply shocks, apart from the union-
wide inflation rate that is less volatile in the
decentralized case, and both the country-specific and
union-wide fiscal stance, which are ambiguous. By bet-
ter results we mean that the macroeconomic variables
are less volatile in a specific institutional arrangement
(policy regime). For demand shocks, the two cases
(with or without coordination) are exactly the same for
all the macroeconomic variables. In particular, for sup-
ply shocks, both the union-wide and country-specific
outstanding level of debt are fully stabilized in the
overall policy coordination regime, whereas both the
union-wide and country-specific output gap are less
volatile, comparing with the standard decentralized
case. This means that the fiscal/monetary reaction to
shocks have no implications for debt stabilization
under overall policy coordination. Turning now to the
welfare implications of the alternative policy regimes,
under supply shocks, the national fiscal authorities are
better off in the fiscal-monetary policy coordination
regime, while the common central bank prefers the
decentralized regime.10

4 | THE AUTHORITY-BASED
PREVENTIVE SOLUTION

We saw in the previous section that all the macroeco-
nomic variables, apart from the union-wide inflation rate,
end up less volatile in the overall policy coordination
regime for supply shocks, and especially the union-wide
outstanding level of debt, which is fully stabilized. We
thus consider two alternative institutional arrangements
that might approximate the overall policy coordination
regime under the standard decentralized case. In this sec-
tion, we consider the case that the monetary authority is
also concerned about union-wide debt stabilization. In
the next section, we deal with the case that financial mar-
kets are preemptive.

We assume a ‘debt-concerned’ monetary authority. It
can be found in the literature in Hughes Hallett (2008a,
2008b) and Neck and Behrens (2009), and also in debt-
stabilization games (Di Bartolomeo & Di Gioacchino,
2008; Tabellini, 1986; van Aarle et al., 1997). Hughes
Hallet's papers present a monetary authority that is
forced to take into account the government's objectives as
a measure of independence, following Beetsma and
Uhlig (1999), in which the government has a debt target.
Neck and Behrens (2009) utilize a dynamic-game analy-
sis, relying on numerical solutions. In what follows, the
monetary authority would have an explicit concern for
debt stabilization at the union level. We solve again the
decentralized case by replacing Equation (5) with the fol-
lowing one:

LM =
1
2

π2 + αMy
2 + γMb

2� �
, ð29Þ

where γM corresponds to the weight that the common
central bank places on union-wide debt stabilization, rel-
ative to union-wide inflation stabilization. The monetary
rule will be different than before, since the monetary
authority takes into account its policy's impact on the
outstanding level of debt at the union level. The mone-
tary authority minimizes its loss function now given by
Equation (29), subject to the union-wide descriptive
equations, namely, Equations (3) and (4). The first-order
condition for this problem reads:

∂y
∂i

×
∂π

∂y
π+ αMy

� 	
+ γM

∂b
∂i
b=0: ð30Þ

Equation (30) looks like Equation (22), which is the
corresponding one for the overall policy coordination
regime. However, the country-specific fiscal rule in this
case is exactly the same with the one from the standard
decentralized case, namely, Equation (13), which is quite
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different to the one from the overall policy coordination
regime, given by Equation (21) (and quite different to
Equation (23) that defines the union-wide fiscal rule).

Combining Equation (30) with the union-wide fiscal
rule, namely Equation (14), we get the monetary rule:

y= −
ωδr

αMδr + γMb0αFδg
π: ð31Þ

Following the monetary rule (Equation (31)), the
monetary reaction to a change in union-wide inflation is
now milder, while it becomes even milder with the
already accumulated level of debt, which actually defines
the impact of monetary policy on the outstanding level of
debt, and with the fiscal reaction parameter, given by
αFδg. Overall, the results are similar to the decentralized
case, while the reactions to supply shocks are now
milder; for either demand or no shocks, the results are
equivalent to the benchmark case's. A debt-concerned
central banker delivers less volatile macroeconomic vari-
ables under supply shocks, apart from for the union-wide
inflation rate, while the national fiscal authorities are bet-
ter off. The equilibrium solutions for the main macroeco-
nomic variables and for the policy instruments are given
in section ‘Appendix to Section 4’, along with the macro-
economic stabilization and welfare comparisons to the
standard decentralized case.

In what follows, we would like to compute the opti-
mal value of the weight that the common central bank
places on union-wide debt stabilization, γM, following the
methodology of Rogoff (1985). In particular, we assume
that this is chosen at stage 0 by the social planner, before
the realization of shocks, according to the minimization
of the expected value of their loss function, subject to the
equilibrium solutions for the union-wide output gap,
the inflation rate and the outstanding level of debt in the
decentralized case.11 Thus, we need to assume a social
loss function for the monetary union as a whole. The lit-
erature usually assumes that this function includes
union-wide inflation, output gap, and fiscal stance
(Andersen, 2008; Beetsma & Bovenberg, 1998; Hughes
Hallett & Mavrodimitrakis, 2019). On the contrary, since
we incorporate a debt accumulation equation and the
national fiscal authorities are concerned with country-
specific debt stabilization, we replace the union-wide fis-
cal stance with the union-wide outstanding level of debt.
Thus, we consider the following social loss function:

LS =
1
2

π2 + αSy
2 + γSb

2� �
, ð32Þ

where αS and γS are the weights that the social planner
places on union-wide output gap and debt stabilization,

respectively. In the EMU's context, this loss function can
be thought of representing the preferences of the Euro-
pean Council (Hughes Hallett & Mavrodimitrakis, 2019).

By minimizing the expected value of Equation (22)
with respect to γM, the optimal degree of a debt-
concerned central banker can be found to be:

γM =
δr
b0

×
1

αFδg
αS−αMð Þ+ αFδgγS

� �
: ð33Þ

Equation (33) clearly shows that a debt-concerned
central banker is desirable (i.e., optimal) as long as
(a) the social planner differs from the monetary authority
in their weights towards union-wide output-gap stabiliza-
tion, αS − αM, and (b) the social planner also cares about
union-wide debt stabilization, γS. The fiscal reaction
parameter, given by αFδg, decreases the former effect and
increases the latter. The fiscal reaction parameter shows
how the national fiscal authorities react to a change in
the country-specific output gap. A higher fiscal reaction
parameter means that the national fiscal authorities react
more to changes in the country-specific output gap,
which leads to larger changes to the outstanding level of
debt in the monetary union. As long as the social planner
cares about union-wide debt stabilization, then the more
the fiscal reaction parameter, the higher the degree of a
debt-concerned central banker. Correspondingly, since
the inverse of the fiscal reaction parameter shows the
reaction of the national fiscal authorities to changes in
the country-specific outstanding level of debt, a high fis-
cal reaction parameter means lower changes to the out-
put gap, so a lower degree of a debt-concerned central
banker.

In the special case that the common central bank
shares identical preferences with the social planner on
union-wide output-gap stabilization, that is, αS = αM, and
the latter only cares about pure cyclical macroeconomic
stabilization, meaning γS = 0, the monetary authority
should not be explicitly concerned with union-wide debt
stabilization. It is not the social planner's preference for
output-gap stabilization that matters, but the degree of
conservatism of the monetary authority, with higher
degree of conservatism leading to a more debt-concerned
central banker. Moreover, in the special case that αS = αM
but γS ≠ 0 it is optimal for the social planner not to
impose on the monetary authority their preference for
union-wide debt stabilization, but γM = δrαFδg

b0
γS . This

makes sense, since in the decentralized regime the out-
standing level of debt cannot be fully stabilized under
supply shocks. Whether this preference should be stron-
ger or not depends on specific structural and preference
parameters. However, if the national fiscal authorities do
not have short-run stabilization objectives, that is, αF = 0,
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so they only care about country-specific debt stabiliza-
tion, then it is optimal for the social planner not to
appoint a debt-concerned central banker.

Equation (33) also shows that the optimal weight, γM,
increases with the interest sensitivity of demand, δr, while it
decreases with the already accumulated level of debt, b0, since
this is the impact of monetary policy on the outstanding level
of debt. Thus, the monetary policy's relative effectiveness in
stabilizing the output gap (relative to the outstanding level of
debt) matters; in particular, it increases the optimal degree of
a debt-concerned central banker.

5 | THE MARKET-BASED
PREVENTIVE SOLUTION

A risk premium on country-specific nominal interest rates is
assumed, according to the country-specific fiscal stances. This
premium makes the two member-states face a nominal inter-
est rate different from the one that is set by the monetary
authority in the union. Moreover, under some circumstances,
it can make the two interest rates differ. We are mainly inter-
ested in exploring the outcome for the policy mix and for debt
stabilization, since the risk premium works as a preventive
procedure on the part of the private sector, meaning the finan-
cial markets. The idea is to compare the two preventive proce-
dures: (a) the authority-based one, which works through a
debt-concerned monetary authority, and (b) the market-based
one, through financial markets. In both cases, the national fis-
cal authorities remain debt-concerned.

We need to modify our model to incorporate country-
specific nominal interest rates, instead of the common nom-
inal interest rate. Thus, we define the following equations:

yj = −δr ij−πej −�rj
� �

+ δggj + uj, ð34Þ

bj = 1+ ij−πej

� �
b0 + gj, ð35Þ

ij = iM + λgj: ð36Þ

The first two equations are the corresponding aggre-
gate demand and the debt accumulation equations (gov-
ernment budget constraint), namely Equations (1) and
(7), respectively, when the country-specific nominal
interest rate differs to the one set by the monetary
authority, which is now denoted by iM. Following Equa-
tion (36), this difference depends positively on the
country-specific fiscal stance, since λ > 0; the parameter λ
defines the risk premium parameter. Beetsma and
Giuliodori (2010) report empirical evidence by Ardagna,

Caselli, and Lane (2007) that an increase in the primary
deficit raises the interest rate. We assume, for simplicity,
that λ is the same for both member-states.12 Equation (44)
can be also found in Blueschke and Neck (2011) in a
dynamic-game setting. There are studies assuming that
the risk premium is affected by debt.13 Beetsma and
Giuliodori (2010) stress that in a more integrated finan-
cial market, an increase in the public debt leads to a
smaller increase in the interest rate than under financial
autonomy, hence financial markets will do a poorer job
in deterring fiscal profligacy. We believe that this is more
appropriate for dynamic games that have a long-run per-
spective. We analyse the standard decentralized case, fol-
lowing Section 3.1, and we investigate the difference
because of the risk premium. Then, we compare this case
with the one in the previous section, where we consider a
debt-concerned monetary authority. We thus compare
the two preventive procedures, the authority-based one
with the market-based one. Finally, in Section 6, we con-
sider the case of both a risk premium and a debt-
concerned central banker, and we compute the optimal
weight on union-wide debt stabilization.

The monetary authority's problem remains, delivering
a monetary rule and equilibrium solutions for the output
gap and the inflation rate at the union level described by
Equations (10), (11), and (12), respectively. However, the
country-specific fiscal rule changes. It now becomes:

bj = −
αF δg−λδr

� �
1+ λb0

yj, ð37Þ

where
dyj
dgj

=
∂yj
∂ij

× ∂ij
∂gj

+
∂yj
∂gj

= δg−λδr and dbj
dgj

= ∂bj
∂ij

× ∂ij
∂gj

+
∂bj
∂gj

=1+ λb0 . Equation (37) defines a trade-off between
the country-specific outstanding level of debt and the out-
put gap that is milder because of the risk premium; that
is, the risk premium parameter reduces the fiscal reaction
parameter (in absolute terms). The impact of fiscal policy
on aggregate demand is now reduced, since it also
increases the country-specific interest rate, while the lat-
ter increases the outstanding level of debt, too. It is plau-
sible to assume that, in normal times, δg− λδr>0. In the
opposite case that the risk premium parameter would be
too high and/or the fiscal multiplier too low, the national
fiscal authorities would choose not to trade-off the output
gap with the outstanding level of debt, since the indirect
effect of fiscal policy on aggregate demand through the
country-specific interest rate is higher than the direct
one. In this case, a contractionary fiscal policy has expan-
sionary effects on aggregate demand. Moreover, the
already accumulated level of debt does matter for the fis-
cal reaction, reducing the trade-off for the national fiscal
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authorities, since it defines the impact of monetary policy
on the country-specific outstanding level of debt.

At the union level, the outstanding level of debt can
be found by averaging Equation (35), described again by
Equation (8), while the union-wide fiscal rule is defined
by averaging the country-specific one, namely Equa-
tion (37). The nominal interest rate in the union-wide
government budget constraint is not the common nomi-
nal interest rate, but the union-wide one, defined by aver-
aging the country-specific nominal interest rate
(Equation (36)), as:

i= iM + λg: ð38Þ

Combining an average of Equation (37) with the equi-
librium solution for the union-wide output gap, namely,
Equation (12), we end up with the union-wide outstand-
ing level of debt, as:

b= −
αF δg−λδr

� �
1+ λb0

×
ω

ω2 + αM
ϵ: ð39Þ

This defines a milder change to union-wide supply
shocks; hence more stabilization.

The two policy instruments at equilibrium are found
to be:

iM =
1

δr + δgb0
×
�
− δg−λδr
� �

b0 + 1+ λb0ð Þu

− 1+ λb0 +
αF δg−λδr

� �2
1+ λb0

" #
×

ω

ω2 + αM
ϵ


,

ð40Þ

g= −
1

δr + δgb0
× δrb0 + b0u+

αFδr δg−λδr
� �
1+ λb0

−b0

� �
×

ω

ω2 + αM
ϵ

� 

:

ð41Þ

Following Equation (40), the monetary authority
reacts milder to the already accumulated level of debt,
but stronger to union-wide demand shocks, since the
impact of fiscal policy on aggregate demand is now
lower. Regarding the union-wide fiscal stance, follow-
ing Equation (41), the risk premium parameter affects
the fiscal reaction only to union-wide supply shocks,
which is now unambiguously milder, enhancing pro-
cyclicality, especially for a high enough already accu-
mulated level of debt. Equation (41) no longer defines
the common nominal interest rate, since with the
existence of a risk premium there might not be one.
Substituting Equations (40) and (41) to Equation (38),
we compute the union-wide nominal interest rate at
equilibrium, as:

i=
1

δr + δgb0
× −δgb0 + u− 1+

αFδg δg−λδr
� �
1+ λb0

� �
×

ω

ω2 + αM
ϵ

� 

:

ð42Þ

Equation (42) shows that the reaction to union-wide
supply shocks is milder.

The equilibrium solutions for the relative variables
follow the benchmark decentralized case. In particular:

yj−yk =
1+ λb0ð Þ2

αF δg−λδr
� �2

+ 1+ λb0ð Þ2

uj−uk
� �

= −
1+ λb0

αF δg−λδr
� � bj−bk

� �
,

ð43Þ

where 1+ λb0
αF δg−λδrð Þ is the inverse of the fiscal reaction param-

eter. The nominal interest rate differential can be found
to be:

ij− ik = λ gj−gk
� �

= −
αF δg−λδr

� �
αF δg−λδr

� �2
+ 1+ λb0ð Þ2

× λ uj−uk
� �

:

ð44Þ

The risk premium parameter affects both the country-
specific output gap and the fiscal stance under asymmet-
ric demand shocks. Thus, the country-specific nominal
interest rates differ if there is a risk premium only under
asymmetric demand shocks, as this creates an asymmetry
in the fiscal stances.

We conclude this section by comparing the two pre-
ventive solutions, namely the authority-based one (fol-
lowing Section 4) with the market-based one, in terms of
macroeconomic stabilization both at the union and
national levels. The authority-based preventive solution
delivers a less volatile union-wide (and country-specific)
output gap, but a more volatile union-wide inflation rate.
Regarding union-wide debt stabilization, the authority-
based preventive solution is more efficient as long as the
monetary authority's preference on union-wide debt sta-
bilization exceeds a critical value, namely

γM >
δr + δgb0ð Þ ω2 + αMð Þ
αFδgb0 δg−λδrð Þ × λδr . This critical value increases

with the risk premium parameter, λ, the monetary
authority's preference on output-gap stabilization, αM,
the interest sensitivity of aggregate demand, δr, and the
slope of the PC equation, ω, while it deceases with the
national fiscal authorities' preference on output-gap sta-
bilization, αF. The country-specific outstanding level of
debt is less volatile in the authority-based preventive
solution for supply shocks. For demand shocks, in order
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for the risk premium case to deliver a less volatile
country-specific outstanding level of debt, the risk pre-
mium parameter must exceed a critical value, namely

λ>
αFδ

2
g−1

b0 + αFδgδr
, which decreases with the already accumu-

lated level of debt, b0.
14

6 | DOES IT PAY TO BE DEBT-
CONCERNED?

We investigate the case of a risk premium when the com-
mon central bank is also debt-concerned, following Sec-
tion 4. Thus, we combine Sections 4 and 5. The monetary
authority chooses its policy instrument, iM, to minimize
its loss function, given by Equation (29), subject to the
union-wide descriptive Equations (3) and (4), the union-
wide government budget constraint (debt accumulation
equation) (Equation (8)) and the union-wide nominal
interest rate, defined by Equation (38). The monetary rule
follows Section 4, while the country-specific (so also the
union-wide) fiscal rule follows Section 5; that is, Equa-
tions (31) and (37), respectively. Solving the system of
equations by the usual way, we get the following equilib-
rium solutions at the union level:

π= −
αMδr 1+ λb0ð Þ+ γMαFb0 δg−λδr

� �
δr ω2 + αMð Þ 1+ λb0ð Þ+ γMαFb0 δg−λδr

� �ϵ, ð45Þ

y=
ωδr 1+ λb0ð Þ

δr ω2 + αMð Þ 1+ λb0ð Þ+ γMαFb0 δg−λδr
� �ϵ, ð46Þ

b= −
ωδrαF δg−λδr

� �
δr ω2 + αMð Þ 1+ λb0ð Þ+ γMαFb0 δg−λδr

� �ϵ: ð47Þ

Following Equations (45) and (46), the debt-
concerned monetary authority allows the risk premium
parameter, λ, to affect the equilibrium union-wide
inflation and the output gap. The equilibrium solutions
for the two policy instruments can be found in
section ‘Appendix to Section 6’. The equilibrium solu-
tions for the country-specific (relative) variables are
exactly the same with the previous sections, given by
Equations (43) and (44). Differences with Section 5 only
exist for union-wide supply shocks, where all the macro-
economic variables are now more stabilized.

The aim of this section is the computation of the opti-
mal weight on union-wide debt stabilization for the mone-
tary authority, similarly to Section 4. We would like to
investigate the impact of the risk premium parameter, λ,
on the optimal weight on union-wide debt stabilization
that the social planner imposes on the monetary authority

in the monetary union. Thus, at stage 0, before the realiza-
tion of shocks, the social planner chooses the optimal
weight that the monetary authority places on union-wide
debt stabilization, γM, by minimizing the expected value of
Equation (32), subject to the union-wide equilibrium solu-
tions (45)–(47). The optimal weight can be found to be:

γM =
δr
b0

×
1+ λb0

αF δg−λδr
� � αS−αMð Þ+ αF δg−λδr

� �
1+ λb0

γS

" #
: ð48Þ

Recall from Section 4 that it is optimal for the social
planner to appoint a debt-concerned central banker as long
as: (a) the social planner differs from the monetary author-
ity in their weights towards union-wide output-gap stabili-
zation, and (b) the social planner also cares about union-
wide debt stabilization. Recall from Section 5 that

αF δg−λδrð Þ
1+ λb0

defines the fiscal reaction parameter for the case of a risk
premium, which is a decreasing function of the risk pre-
mium parameter. Following Equation (48), a higher risk
premium parameter enhances the impact of the degree of
conservatism on the optimal weight on union-wide debt
stabilization, while it reduces the impact of the social
planner's weight on union-wide debt stabilization.

In order to define the overall impact of the risk pre-
mium parameter on the optimal weight, γM, we get:

∂γM
∂λ

=
δr + δgb0

1+ λb0ð Þ2 δg−λδr
� �2

×
αS−αM

αF
1+ λb0ð Þ2−αFγS δg−λδr

� �2� �
:

ð49Þ

It is straightforward that ∂γM
∂λ =0 for λ= λc = καFδg−1

b0 + καFδr
,

where κ=
ffiffiffiffiffiffiffiffiffiffiffi

γS
αS−αM

q
. As long as this defines a minimum,

then for λ> λc the increase in the risk premium parame-
ter increases the optimal degree of a debt-concerned cen-
tral banker. This critical value is positively affected by the
fiscal multiplier, and negatively affected by the degree of
conservatism of the monetary authority and by the
already accumulated level of debt.

7 | CONCLUSION

This article aims to answer a simple question: is it opti-
mal for the social planner in a monetary union to appoint
a debt-concerned monetary authority when (a) the
national fiscal authorities are both debt-constrained and
debt-concerned and (b) financial markets are preemp-
tive? In order to do that, we assume a two-country mone-
tary union where their fiscal authorities strategically
interact between them and with a common central bank
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when they face various shocks. The analysis provides a
straightforward answer: it is desirable as long as:
(a) there is a degree of conservatism in the monetary
authority, and/or (b) the social planner cares about
union-wide debt stabilization. The fiscal reaction parame-
ter decreases the former's impact on the optimal weight
on union-wide debt stabilization, while it increases the
latter's. Since the risk premium parameter decreases the
fiscal reaction parameter, it enhances the first impact and
reduces the second one. Regarding the overall impact of
the risk premium parameter on the optimal weight, there
is a case for this to be positive, as long as the risk pre-
mium parameter exceeds a critical value. This critical
value is positively affected by the fiscal multiplier, and
negatively affected by the degree of conservatism in the
monetary authority and by the already accumulated level
of debt (or the impact of the country-specific interest rate
on the outstanding level of debt).

A benchmark decentralized case in which all
the authorities move simultaneously is compared to the
fiscal-monetary (overall) policy coordination regime. The
results can be summarized as follows: (a) for demand
shocks, the two regimes deliver identical results; (b) for
supply shocks, both the union-wide and country-specific
outstanding level of debt are fully stabilized in the overall
policy coordination regime, whereas both the union-wide
and country-specific output gap are less volatile, compared
with the benchmark decentralized case. However, this
happens at the expense of inflation stabilization; (c) for
supply shocks, the two national fiscal authorities prefer the
overall policy coordination regime, whereas the monetary
authority prefers the benchmark decentralized case.

We further consider two alternative cases in the
decentralized strategic regime, in order to approximate
the overall policy coordination regime. The first one
assumes a debt-concerned monetary authority and con-
siders the impact of the central bank's weight on union-
wide debt stabilization on the policy mix. This is the
authority-based preventive solution. The second one
assumes that country-specific interest rates differ from
the one being set by the central bank by a risk premium
that positively depends on the country-specific fiscal
stance; this is the market-based preventive solution. We
find that the former case delivers a milder monetary reac-
tion parameter, while the latter a milder fiscal reaction
parameter. Thus, both cases stand between the bench-
mark decentralized case and the overall policy coordina-
tion strategic regime. By comparing the two preventive
solutions, we find that the authority-based one delivers a
less volatile union-wide output gap but a more volatile
union-wide inflation rate. Regarding the union-wide debt
stabilization, the authority-based preventive solution is
more effective as long as the monetary authority's

preference on union-wide debt stabilization exceeds a
critical value, which increases with the risk premium
parameter, the monetary authority's preference on
output-gap stabilization relative to the fiscal authorities',
the interest sensitivity of aggregate demand, and the
slope of the PC equation. The country-specific outstand-
ing level of debt is less volatile in the authority-based pre-
ventive solution for supply shocks. For demand shocks,
in order for the risk premium case to deliver a less vola-
tile country-specific outstanding level of debt, the risk
premium parameter must exceed a critical value that
decreases with the already accumulated level of debt.

One can think a lot of extensions to this setting:
(a) assume that the risk premium is also affected by the
other country's fiscal stance; this would also create a hori-
zontal coordination problem, hence between the two
national fiscal authorities; (b) deal with alternative strate-
gic regimes regarding the sequence of moves; they would
probably matter if the monetary authority is also debt-
concerned (in this case, probably country-size asymmetry
would matter, too); (c) assume Blanchard-Yaari con-
sumers in that the AD equation will be also affected by
the outstanding level of debt, following, for example,
Kirsanova et al. (2005). We leave this work for future
research.
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ENDNOTES
1 In a recent paper, Libich (2020) argues that the separation set-up
of monetary and macro-prudential policies to different authorities
is not desirable due to an inherent strategic conflict between those
policies.

2 Further references include Anevlavis et al. (2019), Engwerda, van
Aarle, and Anevlavis (2019), Engwerda, van Aarle, Plasmans, and
Weeren (2013), Tabellini (1986), and Vieira, Machado, and
Ribeiro (2018).

3 Also quoted in Hughes Hallett et al. (2011), Blanchard (2009) calls
for the“…relegalization of shortcuts and of simple models”.

4 Alternatively, we could also assume that the fiscal authorities use
government expenditure and adjust lump-sum taxes to achieve a
certain amount of revenues. We thank an anonymous referee for
pointing this to us.

5 Moreover, in most of the literature potential output is assumed
to be constant. Andersen (2008) and Chortareas and
Mavrodimitrakis (2016) allow the fiscal stance to have short-run
supply-side effects, too, by directly affecting the inflation rate. There
is another strand in the literature that focuses on structural reforms
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that change potential output, and their possible interactions with
stabilization policies (see, for example, Beetsma & Giuliodori, 2010).

6 Andersen (2008), for example, argues that strict inflation targeting
may be considered as too rigid an interpretation of the monetary pol-
icy being pursued in the EMU. Assuming strict inflation targeting,
that is, αM = 0, does not qualitatively change our results, but the
assumption of flexible inflation targeting reveals that it is the degree
of central bank's conservatism that matters for the optimal weight
on debt stabilization, and not the social planner's preference on
union-wide output-gap stabilization, per se. See Equation (33).

7 An early reference is van Aarle, Bovenberg, and Raith (1995).
8 For a formal derivation of Equation (7), see also Godbillon and
Sidiropoulos (2001).

9 It is important to note that in what follows, by simply setting
b0 = 0, we get the standard case in the literature where the
national fiscal authorities are concerned with fiscal stance stabili-
zation, as bj = gj.

10 Details can be found in section ‘Appendix to Section 3.3’.
11 See section ‘Appendix to Section 4’.
12 An analysis for a different risk premium would probably demand

for the already accumulated level of debt of the member-states to
differ, too.

13 Van Aarle (2013) assumes that the risk premium depends on debt
instead of deficit in a closed-economy setting, while the author
also allows for a stochastic shock. Neck and Blueschke (2014,
2016) allow for both deficit and debt in a monetary union, while in
the former paper the authors also allow for a stochastic shock that
means to capture a ‘haircut penalty’ by financial markets. In a
recent paper, Anevlavis et al. (2019) assume that the risk premium
is affected not only by debt, but also by the dynamics of debt, again
in a dynamic-game setting for a closed economy, making the game
a non-linear quadratic differential one; the dynamics of debt are
provided by the debt accumulation equation. In Della Posta (2018),
the risk premium is affected by the supply of bonds, by a public
debt demand stochastic shock, and by the first derivative of the
expected interest rate to time. The latter effect aims to capture the
documented interest rate non-linearity in the euro area. The lower
the expected sustainability of public debt, the higher the expected
future variation of the interest rate, which in turns directly affects
the current interest rate.

14 Details can be found in section ‘Appendix to Section 5’.
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APPENDIX A.

Appendix to Section 3.3
We compare the two strategic regimes in terms of macroeco-
nomic stabilization and welfare. For the output gap, we get:

Var yð Þncϵ −Var yð Þcϵ=Var yj
� �nc

ϵ

−Var yj
� �c

ϵ=ω2Var ϵð Þ× 1

ω2 + αMð Þ2−
1

ω2 + αð Þ2
" #

>0,

where ‘nc’ and ‘c’ stand for ‘no coordination’ and ‘coordi-
nation’, respectively. For the union-wide inflation rate,
we get:

Var πð Þncϵ −Var πð Þcϵ = −
ω2Var ϵð Þ

ω2 + αMð Þ2 ω2 + αð Þ2
× ω2 + αM

� �
α+ αFð Þ+ αMαF


 �
<0:

Turning now to the welfare implications of the alter-
native policy regimes, under supply shocks, for the
national fiscal authorities, we incorporate the solutions
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for the country-specific output gap and outstanding level
of debt for the two strategic regimes (Equations (18) and
(19)) to the loss function (Equation (6)). We get:

E LFj

� �nc
ϵ −E LFj

� �c
ϵ =

1
2
×

α2F +ω2Var ϵð Þ
ω2 + αMð Þ2 ω2 + αð Þ2

× αF +2 ω2 + αMð Þ+ δ2g ω2 + αð Þ2
h i

>0,

E LFj

� �nc
u
=E LFj

� �c
u
=
1
2
×

αF
1+ αFδ

2
g

Var uj−uk
� �

:

For the monetary authority, we incorporate the solu-
tions for the union-wide output gap and the inflation rate
for the two strategic regimes (Equations (11), (12), (24),
and (25)) to the monetary authority's loss function, given
by Equation (5). We get:

E LMð Þncϵ −E LMð Þcϵ = −
1
2
×

αFωð Þ2
ω2 + αMð Þ ω2 + αð Þ2Var ϵð Þ<0,

E LMð Þncu =E LMð Þcu =0:

Appendix to Section 4
We report the union-wide equilibrium solutions by solv-
ing the model following the usual way:

y=
ωδr

δr ω2 + αMð Þ+ αFδgb0γM
ϵ,

π= −
αMδr + αFδgb0γM

δr ω2 + αMð Þ+ αFδgb0γM
ϵ,

b= −
αFδgδrω

δr ω2 + αMð Þ+ αFδgb0γM
ϵ:

Equilibrium solutions for the policy instruments are
given by:

i=
1

δr + δgb0
× −δgb0 + u−

ωδr 1+ αFδ
2
g

� �
δr ω2 + αMð Þ+ αFδgb0γM

ϵ

2
4

3
5,

g=
δr

δr + δgb0
× −b0−b0u+

ω b0−αFδgδr
� �

δr ω2 + αMð Þ+ αFδgb0γM
ϵ

� �
:

The relative equilibrium solutions are exactly the
same as before.

We proceed to macroeconomic stabilization compari-
sons between the debt stabilization regime and the
standard non-cooperative (decentralized) regime of Sec-
tion 3.1; the ‘ds’ abbreviation stands for ‘debt stabiliza-
tion’. We define μ= 1

δr ω2 + αMð Þ+ γMαFδgb0
. We get:

Var πð Þdsϵ −Var πð Þncϵ =
γMαFδgb0μω

2

ω2 + αMð Þ2
×Var ϵð Þ× 2αM + γMαFδgb0μω

2
� �

>0,

Var yð Þdsϵ −Var yð Þncϵ = −
γMαFδgb0μω

2

ω2 + αMð Þ2
×Var ϵð Þ× 1+ δrμ ω2 + αMð Þ½ �<0,

Var bð Þdsϵ −Var bð Þncϵ = αFδg
� �2

Var yð Þdsϵ −Var yð Þncϵ
h i

<0,

Var yj
� �ds

ϵ −Var yj
� �nc

ϵ = −
γMαFδgb0μω

2

ω2 + αMÞ2
×Var ϵð Þ× 1+ rμ ω2 + αMð Þ½ �<0,

Var bj
� �ds

ϵ −Var bj
� �nc

ϵ = αFδg
� �2

Var yj
� �ds

ϵ −Var yj
� �nc

ϵ

h i
<0,

Var gj
� �ds

ϵ −Var gj
� �nc

ϵ = −
γMαFδgb0μ b0−αFδgδr

� �2
ω2

δr + δgb0
� �2

ω2 + αMð Þ
h i2

×Var ϵð Þ× 1+ δrμ ω2 + αMð Þ½ �<0:

Last but not least, we compare the expected losses of
the two national fiscal authorities for the two cases, as:

E LFj

� �ds
ϵ −E LFj

� �nc
ϵ =

1
2
× αF 1+ αFδ

2
g

� �
× Var yj

� �ds

ϵ
−Var yj

� �nc

ϵ

� �
<0:

Appendix to Section 5
We compare and contrast the two preventive procedures
in terms of macroeconomic stabilization. At the union
level, we get:

Var πð Þds−Var πð Þrp = γMαFδgb0ω
2

ω2 + αMð ÞA
×

αMδr + γMαFδgb0
A

+
αM

ω2 + αM

� 	
Var ϵð Þ>0,

Var yð Þds−Var yð Þrp = −
γMαFδgb0ω

2

ω2 + αMð ÞA
×

δr
A

+
1

ω2 + αM

� 	
Var ϵð Þ<0,

Var bð Þds−Var bð Þrp = αFωð Þ2
1+ λb0ð Þ ω2 + αMð ÞA

×
δgδr
A

+
δg−λδr

1+ λb0ð Þ ω2 + αMð Þ
� �

×BVar ϵð Þ,

where ‘rp’ stands for ‘risk premium’ and A = δr(ω
2 + αM)

+ γMαFδgb0 and B = λδr(δr + δgb0)(ω
2 + αM)

− (δg − λδr)γMαFδgb0. Turning now to country-specific
variables, we distinguish between demand and supply
shocks. For supply shocks, we find that:

Var yj
� �ds

ϵ
−Var yj

� �rp

ϵ
=Var yð Þds−Var yð Þrp <0,

Var bj
� �ds

ϵ −Var bj
� �rp

ϵ =Var bð Þds−Var bð Þrp:
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For demand shocks, we get:

Var yj
� �ds

u
−Var yj

� �rp

u
= −

1
4
Var uj−uk

� �
×

1

1+ αFδ
2
g

+
1+ λb0

αF δg−λδr
� �2

+ 1+ λb0ð Þ2
" #

×
λαF δg−λδr + δg 1+ λb0ð Þ
 �

δr + δgb0
� �

αF δg−λδr
� �2

+ 1+ λb0ð Þ2
h i

1+ αFδ
2
g

� � ,

which is more possible to be negative, and it is definitely so for δg − λδr > 0, and:

Var bj
� �ds

u −Var bj
� �rp

u =
1
4
Var uj−uk

� �
×

δg
1+ αFδ

2
g

+
δg−λδr
� �

1+ λb0ð Þ
C

" #
×
λα2F δr + δgb0

� �
C 1+ αFδ

2
g

� � × 1+ λb0−αFδg δg−λδr
� �
 �

,

where C = αF(δg − λδr)
2 + (1 + λb0)

2.

Appendix Section 6
The model is solved by the usual way. The two policy instruments at the union level can be found to be:

g= −
1

δr + δgb0
× δrb0 + b0u−ωδr

1+ λb0ð Þb0−αF δg−λδr
� �

δr
δr ω2 + αMð Þ 1+ λb0ð Þ+ γMαFb0 δg−λδr

� �ϵ
" #

,

iM =
1

δr + δgb0
× − δg−λδr

� �
b0 + 1+ λb0ð Þu−ωδr

1+ λb0ð Þ2 + αF δg−λδr
� �2

δr ω2 + αMð Þ 1+ λb0ð Þ+ γMαFb0 δg−λδr
� �ϵ

" #
:
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