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Torben M. Andersen
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Abstract

Policy mix problems may arise in a monetary union with centralized
monetary policy and decentralized fiscal policy. A consequence of this
may be an inappropriate stabilization of shocks. This paper addresses
how policy coordination problems are affected by the objectives of the
monetary authority. It is shown that non-coordinated fiscal policies tend
to be too counter-cyclical in the case of aggregate shocks, and that this
bias can be reduced by lowering the weight to output stability in mone-
tary policy. Oppositely, for country-specific shocks non-coordinated fiscal
policies tend to be too pro-cyclical and this bias can be reduced by in-
creasing the weight to output stability in monetary policy. Considering
the assignment of policy tasks — within the set of binding policy rules for
fiscal- and monetary policy — it is found that flexible inflation targeting
dominates strict inflation targeting.

JEL Classification: E52, E58, E61, E62 and E63

Keywords: EMU, policy-mix, shocks and policy cooperation.

1 Introduction

The European Monetary Union has a centralized monetary policy and a decen-
tralized fiscal policy. A recurrent issue is whether this decision structure leads
to systematic problems with the macroeconomic policy mix, that is, would there
be a tendency that monetary and fiscal policy are in conflict seen relative to the
business cycle situation?

Although the sample period is short the available evidence for the EMU
seems to indicate a tendency towards policy mix problems in the sense that the
macroeconomic policy stance is characterized by an expansionary fiscal policy
and a contractionary monetary policy (1998, 2000) or the reverse (1999), see,
e.g. EU (2002). Interestingly, similar problems have not arisen for the US. It
is an open question whether this difference is robust and whether the difference

*Comments and suggestions at the ECB-CFS-Bundesbank lunchtime seminar are gratefully
acknowledged, as is efficient research assistance by Henrik Simonsen.



between the EMU and the USA can be attributed to a difference between de-
centralized and centralized fiscal policy or different monetary policy objectives.

Recent work has shown that policy mix problems arise in a currency union
even with monetary commitment to price stability (strict inflation targeting)
and therefore a clear assignment of macroeconomic policy instruments and ob-
jectives to monetary and fiscal authorities. The reason is that certain policy
interdependencies are not fully taken into account in decentralized fiscal deci-
sions (see, e.g. Sveen (2001), Andersen (2002b), Uhlig (2002)).

The presence of systematic policy mix problems under strict inflation tar-
geting raises two important issues. First, strict inflation targeting may be con-
sidered as a too rigid interpretation of the monetary policy being pursued in
the monetary union, and if so it is relevant to consider what kind of policy
mix problems may arise under flexible inflation targeting. In particular since
it has been shown that policy mix problems in particular relate to aggregate
shocks, it may be questioned whether flexible inflation targeting would ensure a
centralized stabilization response via monetary policy which is to be preferred
to the decentralized response running via fiscal policy. Second, a consideration
of flexible inflation targeting is also interesting from a normative perspective,
since if flexible inflation targeting reduces the policy mix problems this may be
an argument for reconsidering the monetary policy objectives in the monetary
union.

A premise for the following analysis is that there is commitment to a partic-
ular monetary strategy and that this is known and credible. Thereby attention
is restricted to a situation where commitment and credibility problems do not
arise. This surpasses the issue of the leader-follower relations between monetary
and fiscal authorities which has been extensively analysed in the literature!. In
the following it is thus assumed that the monetary policy rule is credible and
well known to fiscal decision makers, who therefore can take into account the
possible monetary policy feedbacks to fiscal policy decisions. Specifically, mon-
etary policy is designed so as to minimize a loss function defined over inflation
and aggregate output fluctuations within the monetary union (implying a Taylor
type policy reaction function). Fiscal authorities control domestic fiscal policy
instruments aiming at stabilizing domestic output and avoiding variations in the
policy instruments. The question addressed is both the positive implications of
monetary policy targets for policy coordination problems and the normative of
optimal assignments of tasks to fiscal and monetary policy authorities. These
issues are considered in the case of both aggregate and country-specific shocks
within the currency union.

The aim of the following is thus to bring forth some basic mechanisms in the
interaction between monetary and fiscal policy. Accordingly, the model is as
simple and stylized as possible to focus on the basic mechanisms and to avoid
technical complexities. At the same time it is rich enough to capture basic
international interdependencies in policies, as well as various types of shocks.

!See Dixit and Lambertini (2000 a,b), Beetsma and Bovenberg (1998, 1999)and Beetsma,
Debrun and Klaassen (2001). For a survey and further references see Andersen (2002a).



The paper is organized as follows: The model is set up in section 2. Fiscal
policy decision making in the non-cooperative and the cooperative case are
considered in section 3, and section 4 analyses the coordination problems in
fiscal policy in the case of both aggregate and country-specific shocks. The
optimal assignment of the role of stabilizing output between fiscal and monetary
authorities is addressed in section 5. A numerical illustration of key results is
provided in section 6 and section 7 summarizes and concludes.

2 A model for a monetary union

Following the tradition in the recent literature on macroeconomic policy rules?,
the model structure builds on an aggregate supply curve (expectations aug-
mented Phillips-curve relation), and an aggregate demand relation. In the
present context it is important to be specific about the interactions between
member countries of the monetary union, both in respect to inflation and out-
put. To simplify, the currency union is considered to be a closed area to focus on
the direct interdependencies between member countries of the currency area®.
The currency area has n member countries indexed by ¢, which are all sym-
metric up to the realization of shocks (see below). The policy sequence is such
that fiscal authorities choose fiscal policy under full knowledge of the monetary
policy objectives, and thus the monetary policy responses to fiscal policy. All
variables — except the interest rate — are defined by the log value of the variable
in question measured relative to its long-run value.

Wage and Price Setting®
Assume that inflation in country ¢ in period ¢ (7;) is determined as follows

i = Ty + WylYir + WeGis +Wytlyy 3wy > 0,wy >0 (1)
Country-specific inflation depends on expected union wide inflation 7§ via e.g.
wage setting (commodities from all member countries enter equally into the con-
sumption basket). Moreover, price setting is affected by country-specific activity
(yit), fiscal policies® ®(g;;), and shocks (u;;) (for interpretation see below).

2See, e.g. Svensson (1997), Dixit (2000), Dixit and Lambertini (2000a,b), Leitemo (2000),
Sveen (2000) and Beetsma, Debrun and Klaassen (2001).

3Since the consolidated trade share for EU is about 10% of GDP this assumption is a
reasonable approximation.

4The model disregards forward-looking elements to simplify the analysis. However, under
strict inflation targeting this has no major qualitative implications.

51t is well known that higher income taxes may lead to an increased labour supply and
thus a downward pressure on the wage rate provided income effects are sufficiently strong, see
e.g. Dixon (1987) and Baxter and King (1992). It can also arise via a production subsidy as
analysed in e.g. Dixit and Lambertini (2000a).

6Note that a change in fiscal policy may in general increase or decrease the inflationary
pressure in the economy, depending on the particular instrument used. Attention is here re-
stricted to the case where a fiscal expansion has a direct inflationary impact. See Andersen
(2002) for an analysis allowing for both cases. Finally, including fiscal policy seperately cap-
tures that the inflationary consequences of private and public demand in general are different
since a larger fraction of the latter turns to domestic production.



Aggregating over country-specific producer inflation we get
Ty = T + Wyt + WGt + Wyl (2)

It follows that there is no long-run trade-off between activity and inflation.
Note that the Phillips-curve implies that long-run or structural output (7 = 7§)
is given by

Yt = -L (Wggt + wuy)
Wy

Aggregate Demand

The microfoundations for the demand relation are not given explicitly, but can
be derived in the context of a specialized production structure as in Obstfeld and
Rogoft (1995) or through an allocation of production across countries depending
on differences in comparative advantages and trade frictions (see, e.g. Andersen
(2001)). Likewise intertemporal substitution (via the real rate of interest) is
introduced in a straightforward and traditional way.

The output relation for country 4 in period ¢ is given as

Yir = —0p(it — 7)) — 07 (Wir — me) + Oyt + 0gGit + Ouliz (3)
; 0p>0,07>0,0,>0,6, >0

where the first term captures the negative effect of an increase in the real rate
of interest on demand”, the second term the role of competitiveness in the sense
that a higher increase in domestic producer prices than in foreign producer prices
shifts demand away from domestic producers (competitiveness effect), the third
term captures how aggregate income® in the union (y = % > j y;) affects demand
for the products of country ¢, the fourth term captures the demand effect of fiscal
policy, and finally we have the effect of the contemporaneous innovation to the
shock”.

Note that different interpretations of the shocks are possible, if §,, > 0 and
w, > 0, the shock has an interpretation as a demand shock, and if §,, > 0 and
w, < 0, the shock has an interpretation as a supply shock. It is assumed that
shocks have expected value zero, i.e.

Etuitﬂ =0 Vi, Vj >0

"Note that since consumer price inflation is the same in all countries, the real rate of interest
is also the same. However, allowing for different consumption bundles such that 7§, = Am;s +
(1= M)t would imply that —6,(i¢ —75,) — 67 (mse — me) = =8 (it — 7t) — (07 + X7 ) (7ie — 7e),
hence under a straightforward reinterpretation of the coefficients of the demand relation, the
analysis applies for the case of different consumption bundles across countries.

8Notice, that aggregate income is specified so as to be invariant to change in the number
of fiscal decision makers (n).

9Note that the specification implies that only unanticipated shocks to the inflationary
process has real effects.



and the variance is denoted o2. The aggregate value of shocks across the mon-
etary union is given as'’
1
Ut = — E U4t
n &=’
J

The effect of domestic fiscal policy on domestic inflation is given by

87@
0git

=wg +wydy

that is, there is both a direct effect (w,) and an indirect effect running via
activity (wydy). In the following attention is restricted to cases where w, +
wydg > 0. In the same vein it is assumed that the impact effect of a fiscal
change on activity (64 — d-wg) is positive.

It follows straightforwardly from (3) that aggregate output is given as

[=0r (i = 75) + 099 + Oure] (4)

and that
Yit — Yt = =07 (Tir — T¢) + 0g(git — g¢) + Su(uir — ur) (5)

that is, output in a member country differs from the mean output in the mone-
tary union if it either i) has a different producer price inflation (wage increases),
ii) pursues a different fiscal policy, or iii) is affected by country-specific shocks.
Monetary policy

The monetary authority is controlling the nominal interest rate (i) which for
given inflation expectations implies that the expected real rate of return (r =
i —7°) is effectively determined. Monetary policy is determined at a centralized
level and is rule-determined (rules out time-inconsistency problems) so as to
minimize a loss function penalizing fluctuations in output and inflation, i.e.

> 1 1
LY = E, ,;](1 + P)_k(§04M (i) + 5(7Tt+k)2)

where p is the subjective discount rate, and a;s the weight attached to stabilize
output relative to stabilizing inflation. Note that the loss function is specified
only over aggregate variables in the union. In its decision the monetary authority
recognizes that output is determined by (2) and inflation by (4).

The first order condition to the monetary policy problem reads

- _ 0yt+k 57Tt+k
E § 1 k =0
t k—o< + ) (am Yk o, + Ttk ar, )

100ne may think of u;; = e + €44, where € is the aggregate part of the shock, and e; the
country-specific or idiosyncratic part (where > e; = 0).



In the appendix it is shown that the implicit reaction function can be written

Y= =0T b= >0 (6)
QN

implying that monetary policy places the union on a trade-off between inflation

and output (this is the implicit monetary reaction function). The less concerned

the monetary authority is about output stabilization (the lower aps) the more

steep is the trade-off between output and inflation faced by fiscal policy makers.

Notice that in the limiting case where ay; = 0 we have strict inflation targeting

i.e. my = 0. Since monetary policy decisions can be made after fiscal decisions

it follows that the trade-off given above becomes a constraint on fiscal policy
(see, e.g. Dixit (2000)).

Inserting in the aggregate output relation we have that the monetary reaction
function can be written

1

-0
re = L pmh + 0g9t + Oty

or
Monetary policy will be tightened when expected inflation is increasing, fiscal
policy is expanded and shocks expanding output occur.
Inserting the inflation process (2) in (6) we get that aggregate output can
be written
7(;571'

- 1+ wyo,

The response of output to fiscal policy is interesting, and brings out impor-
tant lessons on the interaction between fiscal and monetary policy under rule-
based monetary policy. The fiscal policy instrument affects output and inflation
in the same directions. However, with monetary commitment the monetary
reaction function (6) becomes a constraint on fiscal policy. Therefore, at the
aggregate level the supply effects of fiscal policy become of importance'!. At
the country level, it is, however, still the case that the usual aggregate demand
effects of fiscal policy play a role, and therefore determine the relative output
position of a country, cf (5). This difference is the source of the coordination
problem in fiscal policy.

As a consequence the shock variable has a contractionary effect if it is a
demand shock (w, > 0), and expansionary if it is a supply shock (w,, < 0). The
reason is also here to be found in the monetary response to the shock which in
turn depends on how the shock affects inflation. Since a demand shock boosts
inflation a monetary contraction is necessary, and oppositely for a supply shock.

Finally, note that it is an implication of the monetary policy response that

Yt [T} + Wyt + Wty

i =0 Vit

Equilibrium output

1 Observe that actual output become proportional to structural output.



In the appendix it is shown that equilibrium output in any country ¢ in period

t can be written
yie = Y _bijuje+ Y cijge
J J

where
- 1 - 1
by = Ppwu_ 1 . 0g — 07wy (1- 4
1+wyop,n 1+ 07w, n
¢ Wy 6g - 6‘rwu 1 . .
bi;, = - T —
/ [1+wy¢ﬂ+ 1+d6;wy | 0 for i#]
o = ol f gl
1+wyp,n 146wy n
- Dy 09 =0ty | 1 L
C’L] - |:1+wy¢7-r 1+67-wy n fOT Z#J

The c-parameters are crucial for the following. ¢;; measures the effect domes-
tic fiscal policy has on domestic activity, and c;; measures the fiscal spill-over
effect on activity. The first term in the expression for ¢;; captures that a fiscal
expansion increases inflation which in turn induces a monetary contraction, and
the more steep the trade-off between output and inflation, the more strongly
the monetary authority reacts to an increase in inflation. This effect is per-
ceived by fiscal policy makers because the monetary policy response is known
and credible. Consequently, the expansionary effect of fiscal policy is curtailed
through this monetary policy spill-over. Notice that the less steep the output-
inflation trade-off (¢, ) and the larger n the smaller this effect. The second term
in the expression for ¢;; captures the direct activity effect of fiscal policy which is
made up of the direct demand effect less the demand loss from a deterioration
of competitiveness. This is multiplied by (1 — %) which measures the extent
to which domestic fiscal policy is perceived to differ from the aggregate fiscal
stance in the currency union, cf (5). It is a straightforward implication that

Oci; 1 O 0g — 07wy
- — >0
on  n? \l4+wyd, 14+0;wy

that is, the more decentralized fiscal policy decisions are, the more policy makers
perceive that a fiscal expansion will boost activity. The reason is that the policy
maker in this case perceives to have less influence on the aggregate situation
within the currency union. Hence, there is a value of n, n, such that ¢;; > 0 for
n > n. Finally, notice that the fiscal externality (c;;,7 # j) is unambiguously
negative.

3 Fiscal Policy

We can now turn to fiscal policy decisions under the assumption that the na-
tional fiscal authorities choose fiscal policy so as to minimize a loss function



given as

= 1 s 1 )

Li=EYy (1+p) k(§040 (Wit+x)™ + 5 (git41)7)

k=0
that is, the loss function penalizes variations in output (around its steady state
level) and variations in the fiscal instrument (public sector activity). Notice,
that fiscal policy makers are assumed not to be directly concerned about infla-
tion, since the task of controlling inflation is delegated to a monetary authority
targeting inflation. However, the policy maker is indirectly concerned about
country specific inflation since it affects competitiveness and thus in turn activ-
ity. The weight of output stabilization relative to instrument stability is a > 0,
and p > 0 is the subjective discount rate of the policy maker.

Non-cooperative policy making
In the non-cooperative case each national fiscal authority decides on fiscal policy
taking the fiscal decisions of other member states as given (Cournot-Nash game),
but taking into account the monetary policy reaction function. The fiscal policy
reaction function can be written (see appendix) as depending on country-specific
activity , i.e.
it = I‘DZCyit

where

nc

Ry = —agCii 20

It is seen that fiscal policy responds counter-cyclically to domestic activity pro-
vided that fiscal policy is expansionary (c¢; > 0), while it moves pro-cyclically if
fiscal policy is contractionary (c¢;; < 0). Note that the policy reaction function
given above is not a closed form solution since y;; is endogenous.

Aggregating we find that the aggregate fiscal stance is determined as

gt = HZCyt (7)
Using (7) we get that the aggregate fiscal stance can be written

gty

T 1wy ¥ wydloRpe

gt Wo Ut

Hence, a supply shock tends to imply a fiscal expansion and a demand shock a
fiscal contraction.'?
Similarly, aggregate activity can be written

7¢nc
s

1t Wy + wggbchi;}c

Yt Wy, Ut

if the denominator is positive, it follows that aggregate output moves counter-
cyclically to demand shocks, and pro-cyclically to supply shocks.

2Tnterestingly in Andersen and Holden (2001) this is found to be the optimal policy response
in an explicit intertemporal model in which policy is designed so as to minimize risks.



Cooperative policy making
The cooperative solution is found under the assumption of a utilitarian cri-
terion implying that fiscal policy for a country is determined as

1 1 > 1 5 1
LEZEZLEZV:E%ZZ(LFP) k(iaG (Yit+k) +§(9it+k)2)
7 k=0

i
We have that the policy reaction function for country ¢ can be written
gir = —ag ((cii — ¢ji)yie +ncjiyt)

which is seen to be unambiguously counter-cyclical to local output variations,
but pro-cyclical to aggregate output variations.
In the aggregate we have
g = ’fzyt
where o
w
KJC =« g
v “1 + (bfrwy
as would be expected £, is independent of n.
Accordingly, we get in the cooperative case

>0

J— I{C
gt = Y Wo Ut
- c C u
1+ wyor —|—wg¢ﬂf<;§
o

w
14 wyor + wg(b;,‘i; v

Yo = Ut
Hence, the cooperative policy has aggregate fiscal policy to be expansionary to
supply shocks and contractionary to demand shocks, and output expands to
supply shocks and contracts to demand shocks.

Considering country differences we have

gir — 9 = —adc (Yit — Yt)

It follows that countries experiencing output levels about the average should
contract fiscal policy relative to the average, and vice versa. Note this holds
irrespective of the sign of wy.

4 Fiscal policy coordination problems

The fiscal response in the non-cooperative and cooperative case can now be
compared. Since the outcome depends critically on the nature of shocks, it is
useful to take the two extreme cases, namely, the one where shocks are common
for all member countries (aggregate shocks), i.e. u; = u;Vi,j, and the other
where the shocks are country-specific with no aggregate consequences, i.e. u = 0.
Aggregate shocks



Considering first the aggregate response of fiscal policy to the aggregate level of
activity within the monetary union, we have that

c nc
Ky —ky© >0 forn>1

Hence, for the monetary union as a whole the non-cooperative fiscal policy
stance is unambiguously too counter-cyclical relative to the cooperative policy.
The intuition is that each separate fiscal authority does not sufficiently take into
account the policy responses of the other fiscal authorities, and they all perceive
that they can change output to their advantage.

This inefficiency in fiscal policy is increasing in the number of fiscal decision
makers (n), i.e.

Yy Yy

on
since the larger the monetary union the less effect does each separate fiscal
authority perceive that its actions have on the aggregate policy stance within
the monetary union. To put it differently, more fiscal decentralization reinforces
the coordination problem in fiscal policy. Note this comparison only makes sense
if there are aggregate shocks in the monetary union i.e. u; # 0 (see below on
country-specific shocks).

Since the weight given to output in the monetary objective function affects
both the non-cooperative and the cooperative fiscal policy parameter it follows
that the fiscal policy coordination problem may differ across regimes distin-
guished by the weight given to output stability in monetary policy. It can be
shown that (see appendix)

a(ﬁc _an) -

Ak, — Ky©)
BaM
that is, the larger the output weight in monetary policy the less the fiscal
coordination problem. This is tantamount to saying that the fiscal authori-
ties are better off if the monetary authority assigns a larger weight to output
stabilization.

A different question is whether the weight in the monetary objective function
could be set so as to eliminate the fiscal coordination problem. The answer is in
general affirmative, that is, there exists a aj; which ensures the cooperative fis-
cal response for a given ayy, i.e. should the objective of the monetary authority
be biased relative to the "social preferences" to minimize the fiscal coordination
problem (cf Rogoff (1985)). The interpretation is that by letting the weight to
output stabilization in the monetary policy objective function differ from the
social value (aps # @) inefficiencies in fiscal policy can be eliminated. Since
the problem is that non-coordinated fiscal policies are too counter-cyclical it
follows that

<0

dayy
on
i.e. the output weight should be set below the true value to eliminate the fiscal
coordination problem. With more decentralization of fiscal policy the weight to
output stability has to be lower to ensure a given aggregate fiscal response.

ay < ang ; <0

10



Finally, given the inefficiency in fiscal policies due to coordination problems,
it is worth asking whether fiscal activism is always desirable, or whether non-
coordinated fiscal policy can end up being destabilizing. To see this compare
output fluctuations under the optimal non-cooperative policy and in the case
of passive fiscal policy (/ﬁ;w = 0). We have that non-cooperative policies imply
more output variability if

Ky© <0

Note that x,“ < 0 is possible if n is sufficiently large. Hence, in a sufficiently
large monetary union it is possible that fiscal policy activism may be destabi-
lizing. The intuition is that in a large union, the decentralized fiscal authorities
perceive that a fiscal expansion will boost activity, but they end up causing an
inappropriate policy mix which is detrimental to output stability. Note that
fiscal policy activism (by definition) is always beneficial in the cooperative case
(kg > 0).

Since ky, > ky“ it follows that aggregate output is unambiguously more stable
with coogdil}l%ted fiscal policies than with non-cooperative policy. Moreover,
since %%”) > 0 it follows that this effect is stronger, the larger the union.
Country-specific shocks
In the case where the shocks are only country-specific or idiosyncratic (v = 0)
we have y; = m; = g = 0 (for technical details see appendix). In this case the
non-cooperative policy function reads

Git = Hzcyit
and the cooperative

0g — 07wy

0
¢ 1+ 6wy <

95t = ch;iyita Ry = —&
Note that the cooperative policy in this case is unambiguously countercyclical.
The reason being that there is no monetary spill-over effect to take into account
in this case. We have that!?

c nc
vi < Ky for n>2

K

It follows that idiosyncratic output fluctuations are stabilized too little as

compared to the cooperative case. The demand spill-over effect is causing this

difference between cooperative and non cooperative policy making, and this

reflects that country-specific fiscal authorities do not take into account the spill-

over effects of fiscal policy to its trading partners!'*. However, the inefficiency
is decreasing in the number of fiscal decision makers, i.e.

13 Observe that idiosyncratic shocks are only well-defined for n > 2.

1 Observe that the fiscal spill-over is always negative (cji < 0). However, with idiosyncratic
shocks, it follows that if the domestic country is experiencing a recessionary shock, the trading
partners face an expansionary shock, and therefore a domestic fiscal stabilization contributes
to stabilize foreign output.

11



O(ky — “Zz) “0
on
Since the weight given to output in the monetary objective function affects
both the non-cooperative and the cooperative fiscal policy parameter it follows
that the fiscal policy coordination problem may differ across regimes distin-
guished by the weight given to output stabilization policy. It can be shown that
(see appendix)

8(#;; - HZC)
—3041\/1 >0

that is, the larger the output weight in monetary policy the stronger the
fiscal coordination problem. Fiscal authorities are worse of the larger weight
the monetary authority assigns to output stabilization.

Turning to the question whether the weight in the monetary objective func-
tion could be set so as to eliminate the fiscal coordination problem we also have
in the case of idiosyncratic shocks that the answer in general is affirmative. That
is, there exists an aj; which ensures the cooperative fiscal response for a given
aps - The interpretation is that by letting the weight to output stabilization
in monetary policy differ from the social value («p; # ps) inefficiencies in fis-
cal policy can be eliminated. Since the problem is that non-coordinated fiscal
policies are too counter-cyclical it follows that
oa

on
i.e. the output weight should be set below the true value to eliminate the fiscal
coordination problem, and with more decentralization of fiscal policy the weight
to output stability has to be lower to ensure a given aggregate fiscal response.

Qan > g ; <0

5 Optimal Policy Assignment

The coordination problem has so far been discussed as a coordination problem
between fiscal decision makers given the decentralized decision structure for
fiscal policy. In general there is also a coordination issue between fiscal and
monetary policy. In the EMU this problem has been addressed by granting
monetary authority to an independent institution with price stability as its
main objective. Given the coordination problem in fiscal policy and between
fiscal and monetary policy it may be asked how the objectives of monetary
policy should be defined to minimize overall coordination problems.

To consider this issue the super-cooperative outcome is used as reference
point, that is, the policy setting which would arise under coordinated determi-
nation of both fiscal and monetary policy. This policy minimizes the loss

Ly =L} + Lf
The policy outcome in this case depends on the aggregate weight to output

stabilization (aps + ag = @), see appendix. The weight « is interpreted as the

12



social weight to output stability which is then divided between the weight the
monetary and the fiscal authorities should assign to output stabilization. Strict
inflation targeting for monetary policy corresponds in this case to aps = 0,
implying that the task of stabilizing output is left with the fiscal authorities
(ag = a).

The optimal assignment problem can now be interpreted as how to divide
the task of stabilizing output between the fiscal and monetary authority so
as to minimize the difference between the overall loss in the non-cooperative
case relative to the case of cooperation between fiscal and monetary authorities.
This is here considered for the case of aggregate shocks, and it is shown in the
appendix that flexible inflation targeting dominates strict inflation targeting,
ie.

oy >0

In interpreting this result it should be noted that it addresses the ex-ante as-
signment of objectives presuming that policy coordination is not possible in the
specific policy response to shocks. It is therefore an implication that if flexible
inflation targeting is to be implemented it requires that fiscal authorities reduce
the weight given to output stabilization in the policy design (o < ). To put
it differently, flexible inflation targeting is optimal only if accompanied by some
form of fiscal restraint.

6 Numerical illustrations

A key aspects of the preceding analysis is the inefficiencies arising due to decen-
tralized fiscal policy decision making. It is therefore of interest to clarify how
sensitive the inefficiencies are to the number of fiscal authorities and thus the
degree of decentralization in fiscal policy. Figure 1 and 2 provide a numerical
illustration!® of the relative loss to fiscal authorities in the non-cooperative to
the cooperative case for aggregate and country-specific shocks, respectively. The
figures confirms the analytical results that inefficiencies in respect to stabiliza-
tion of aggregate shocks are increasing in the number of fiscal decision makers,
while they are decreasing in the case of country-specific shocks. Interestingly
the figure shows that in both cases the inefficiencies are relatively invariant to
the number of decision makers when it is 10 or more. This suggests that en-
largement of the EMU would not to a significant extent reinforce coordination
problems already present. Moreover, in a large monetary union the problem
of handling aggregate shocks is larger than that of addressing country-specific
shocks.

Turning to the assignment figure 3 shows how the optimal assignment!®
depends on the number of fiscal decision makers. It is seen that more fiscal
decentralization implies an increase in the output weight in monetary policy and

15The illustrations are made for the following parameter values: wy = wyg = 0.5,w, =
0.2,6r = —0.2,0; =0.2,0y =d5 =0.5,6, = 0.1, and ag = 2,aps = 0.25.

16When the social weight equals 2.

13



21

1.9

1.7

1.5

1.3

1.1

09

0.7

Relative loss: Aggregate shocks
Non-coop vs coop fiscal policy

0.5

1.6
1.5+

1.4
1.3+
1.2

1.1

| | | | | | | | | |
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2

Figure 1:

Relative loss: Country-specific shocks
Non-coop vs coop fiscal policy

0

0.9+
0.8
0.7

0.6

0.5

Figure 2:

14



Policy assignment
Weight to output stability

161
14 =

-y
== " e wwwEwmm -
12

0.8

0.6

o4—Ftttttt—t—F—
1.2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

monetary policy —=— fiscal policy

Figure 3:

a reduction in fiscal policy. Again the optimal weights are relatively insensitive
to the number of decision makers once it is 10 or larger. Finally, it is seen that
the output weight in fiscal policy is larger than in monetary policy, i.e. the
optimal assignment implies that flexible inflation targeting is optimal, but fiscal
authorities should still take a larger responsibility for output stabilization.

7 Concluding remarks

This paper has considered basic interactions between centralized monetary pol-
icy and decentralized fiscal policy in a currency union. Fiscal policy coordination
problems are present, and the policy mix tends to be inefficient. However, the
bias is shock contingent since it depends critically on whether shocks are aggre-
gate or country specific. Accordingly, simple and general policy restraints will
be targeting the inefficiencies imprecisely. It follows that more flexible inflation
targeting is not necessarily overcoming the stabilization problems arising from
non-coordinated policy making.

The model used in the present paper has purposely been kept simple to avoid
technical difficulties, and to focus on the basic questions. The analysis is there-
fore only a first step in identifying the key issues. In the respect it is reassuring
that Beetsma and Jensen (2002) find that the gains from (coordinated) fiscal
stabilization policies in a monetary union can be large. In Andersen and Spange

15



(2002) it is shown in an explicit general equilibrium model that a stabilization
deficit in respect to country-specific shocks arises if there is some wage rigidity.
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APPENDIX A

Monetary policy
From (4) and (2) aggregate output and inflation are given as

(8,7t + 09t + Syt
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e
Ty = Ty + WyYtr + Wegt + Wyl

The first order condition to the decision problem of the monetary authority

reads
oo

8yt+k 87Tt+k

E 1 —k Itk -0
t kZ:O( +p) " (amye s o, + Ttk o, )
which can be written
=0, 07wy
=0
aMytl—(Sy +7Tt1_5y
or
Yt = _¢7r7rt )
b = =¥ 50
an
Equilibrium output
Initially note that we have
Vit = Ye = —0(mix — ) +04(git — gt) + 6u(uir — uz)
T — T = Wy(Yir — Ye) + wg(gir — gt) + wa(wir — ug)
Hence
Yit =Yt = —0r [wy(Wie — yr) +wg(git — gt) + wulwir —ur)] + 64(gie — gt) + du(wir — ur)
1
= Tiow, [(8g — 0rwg)(git — gt) + (Ou — 6rwa) (it — ut)]

Given the monetary reaction function and 7¢ = 0 we have that aggregate output
is given as

_ 7¢7r
Y = T+ wyo, [Wggt + Wyt
and country-specific output as
1
Yit = Yt + m [(6g — 07wg)(git — gt) + (0u — Srwa) (Ui — uy)]

Using the definitions of 7, g and u we have that equilibrium output in country
i in period ¢ can be written (using 7§ = 0)

Yit = Z bijuje + Z CijJjt
J J
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where

— P Wy l Oy — 07y 1

1+wyp,n 1407wy n
_¢ Wy 5u - 67’“11, 1 . .
by = ul — il
’ [1 +wyp, 140wy | n for 7]

- 1 0,—0- 1
i = Py 4% Wg(lf_)
1+wyp,n  1+00rwy n

B — Wy dg —Orwg]| 1 o,
G = {1 +wyp, 1+d6;wy | n for i#]
For later use note that
Tt = T+ wy(Yir — Ye) +wg(git — g¢) + wu(wir — ur)

= (14 wyo,) me +wyyir +wg(git — gt) + wauluir — ut)

and aggregate inflation can therefore be written as a function of past inflation,
fiscal policy and aggregate shock.
1

Ty = —
t 1+wyo,

[Wggt + Wy ]

Hence
Tit = Wylit + WeGit + Waulit

We thus have

or;

- = Wy Cij + Wy
09it

O

It e
09t

Omep1 _ 0

09it

Fiscal Policy: Non-cooperative
The loss function of the fiscal authority is given as

0o 1 ) 1
Le=E ];)(1 +p) k(iac (Yit+r)” + §(git+k)2)
The first order condition reads (non-cooperative)
agCiiYit + git = 0

or
git = —QGCiilYit
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Inserting it follows that the fiscal policy reaction function can be written:
it = /‘DZCyit

where
Ky® = —agci

AV
o

Fiscal Policy: Cooperative

The loss function of the fiscal authority is given as
Lg=E; 3 (1+ P)_k(laG (yit+k)2 + l(gitJrlc)2)
i k=0 2 2

Conjecture that aggregate fiscal policy in the cooperative case can be written
gt = fi;’yt

Using the same procedure as above for the solution to the monetary policy
problem we find

Yt = _qj)ﬂ'ﬂ-t

where w
_ Wy

br = -

and where the n¢ and x°¢ are defined as above for the cooperative values of the
fiscal policy parameters.

The first order condition to the fiscal policy problems reads in the cooperative
case (Utilitarian criterion)

ag Z YjitCji + git = 0
J

Git = Z KyiYjt

c f— ..
H:yj = —QgCj;

where

Comparison cooperative and non-cooperative outcome - aggregate
shocks
(I) Aggregate shocks (u;; = uy for all )

Aggregating we have
git = (Z Ky )Yt
where

c _ o _ Py WyWg
Kyj = Ky = QgT——— = ag———
1+wyo, an + wy
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We have

B B 1 ¢rwy 0g — 07wy 1
Iiy = agcCiy; = g |:7’l 1 +Wy¢ﬂ— 1+67—wy ( TL)

= oo |ty - S )

naM—i—wg 140wy n
Hence ) 5 5
Wy w — 0w
c _ nc _ 1—- = Y=g g g
Ky — Ky = ag( n) LéM-HJ% + 1+ 6w,

Observing that

nc __ C J—
Ky =ky for n=1

and using that agz < 0 it follows that
nc C
Ky < Ky
3(/&; - n;w)
——— > 0
on

Note that the higher aps the lower ky and xy¢, that is, higher weight to output
stabilization for the monetary authority, the less pro-cyclical is fiscal policy.
However,

8(&5 - HZC)
7&11\/1 <0

Next consider whether there exists a choice of aj; which delivers a given
fiscal policy response £* under non-cooperative policy making, i.e. ry© = k™.
This requires

1 dg—0r 1
Kt = ac Wylg _ -9 Wy (1 _ _)

E&M +w321 1+ 9w, n

Hence, such a choice exists in general, and if k* > k¢ then ap < apr. Note
that ay is decreasing in n.
Aggregate output can be written

_¢7r

= m [wggt + wy ]

Yt
In the non-cooperative case we have
gt = Ky Y

_ _¢7r
= wu
1+ wyp, +wgd, ky

The variance of output is given as

and hence

Yt Ut

Ory 2
VAR™(y) = u
(y) 1 +Wy¢7|— +wg¢ﬂf€$’c Oy
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and )
VAR"(g) = [m"c] VAR"™(y)

Yy

Similar relations hold in the cooperative case, i.e.

Oy 2
VAR (y) = T
(y) L+ w!l¢7r + wg¢w“; T

and

VAR®(g) = [v]* VAR (y)

Note that since k¢ < k¢

y y
VAR(y) > VAR"(y)
The relative loss
L (ag+ [/@ZC} 2) VAR (y)
Le (ag + [rg]*) VAR ()

(g + [52]%) (1 4wy, +wedrrs)’
(ac + [K5]%) (1+wyb +wyopnie)”

Observe that the unconditional mean of output and hence the fiscal instrument

is zero.
Note that 5 /ne -
%(F)‘F%@)
where
9 (L") = 26y (L4 wy@x + qujﬂr’?vrfc)Q —2(ag + [526]2)‘”9% (Lt wybr +wydrry) Ory°
87’1, (1 + wy¢7'r + (‘d!]gf)‘n"‘{gr/m)4 871
2 [(1-+ 0y + w0abpr)] [ (L by +0gpry) — (a + 5] Yo prpe
(1 +wy¢ﬂ— +wg¢ﬂ_l€gc)4 on
_ 2 [(1 +wyo, + wggbwmzc)] [HZC (1+wyo,) — agwg(bﬁ] Ory©
(1 +wy¢7r +wg¢ﬂ_l€;zc)4 on

Using that £y (1 + wyé,) — agwyd, < 0 we have
o (L™
— | — 0
on ( Le > ”
Cooperation Fiscal and Monetary Policy
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The objective function for society is given as the sum of the loss function for
the Monetary Authority and the Fiscal Authorities, i.e.,

1 1 1
LY =LM 4+ L¢ = 5 (o + aG)yi + 59? - 57@
And we have
1
Yy = [—0,7 + g9t + Oy
1—4y,
Ty = Ty Wyl + wegr + wWuly

|
o

The first-order condition to the problem of choosing fiscal and monetary policy
to minimize the loss function for society is
Og wydy
(anr + @Gy (15y) +g+m (15y + wy
—0ry

-5, B
v () on (25) =

The latter condition implies

Y = o t
ay + ag
implying
_ wyég an + ag B (59
o [(15y+wg) Wy (aM+aG)<15y o

w
= (am+ag) w_gyt
Yy
— K,/SCy

It furthermore follows that

ay + ag
——— Yt = WyYt +wWegt + Wyl
Wy
Yy
ayptag
Yo = T oy [ngt + wy ]
L+ Wy ay+ag
Hence
Yy
aymtac
Yt = Wy N w, Wy Ut
L+ Wy ap+ag + oJgﬁécOtMJrOtG
an + ag
T = T Yt
Wy
It follows that the loss is
2
1 1 1 apy + ag
19 = |Glans +ac) + 3 () + 3 (-2 T vare)
y
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where

Wy 5
VAR (y;) = omtag - w2ao?
1 4w, —— 4+ w, K5 —L—
Yamu+ac 9 apm+ac

w 2
- ; w0’
apy + ag + wywy + wek3Cwy

In the non-cooperative case we have

1 1 1 (o)’
L3N = [_(QM +ag) + 3 (k") + = (—M) VAR"™(y.)

2 2\ wy

Optimal assignment: consider the choice of ap; and ag for a given value of
oy + g,

. 1 1 1 (apm 2 Wy
LS,NC — - = (,.nc)\2 - =2M Yy u
oar 2(aM +ag) + 2 (R%)"+ 2\ wy QM + Wyy + Wowyky©
stay+ag = «
1 wywy 0g — 07wy 1
nc _ _ _ 1——
Ty ac {naM —i—wg 140wy ( n)
Hence
2
dL>NC — _ (Knc)Q 0471 + kN 8K’ZC + oM Wy Wy, o2
dan ¢ Y 0oy wi | |am +wywy +wgwykie |

2

Wy an + wywy + WgWy Ry

It follow straightforward that
o LS,N C
o <0 for ap=0
M

Considering the optimal value of ap; we have the necessary condition

or
an nev2 -1 ne L wywy
i Jr — —
W% (k") ag +ry“(a OéM)n(on W%)

Idiosyncratic shocks (u; = 0)
In this case y; = 1 = 0.
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‘We have

c _ c .
it = E Ry Yjt

= —QagCyYit — AGCyg E Yjt

i
= _aG(Cii - Cji)yit — GgCiinNyY
0g — 07wy
= — i
G 1+ 57'Wy Yit
Hence
0g — 07wy 1 wywy g — 0ryg 1
¢ = —qn2L1—T"9 <~ _ _ 1- 2| = ke £
Fyi ] + 0wy ac {n 1+ wz 14wy ( n) y or

Wy dg — (5ng} 1
n

nc C
K¢ — kS = ag
Y v [aM—i—w% 140wy

From which it follows that

oy —wg)
on
a(“ZiC - K’Zl) > 0
8aM
Using
Yit = 07T + g0 + dullie
Tt = WyYit + WeGit + Wyl
git = KYit
We have
Yie = =07 [Wylit +WgeGit + Wallit] + 0gGit + Ouit
= _6Twyyit + (69 - 6ng)git + (6u - 6rwu)uit
= [k(dg — Orwy) — 07wyl Yir + (0u — 7wy ) Uit
B Oy — 07y w
1=k — Srwy) + drwy "
Hence
S0 — Srw 2
an — necy2 U TWu 2
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0 — 0rw 2
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