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Abstract:

This paper aims to study a suitable policy-mixdanonetary union like the euro area, in a
context of financial heterogeneity. It relies o D&GE model with empirically-justified
heterogeneous bank capital channel, with finanstadcks, in addition to monetary,
budgetary and technological ones. The analysisslg¢adthe following conclusions. A
centralized monetary policy appears to be more radgaous for the union than an
alternative inflation-divergences oriented poliBesides, national budgetary policies can
mitigate cyclical divergences. Nevertheless, thanexof various policy-mixes indicates
that the superiority of a cooperative budgetarymegonly relies on the fact that it allows a
better stabilization of public spending divergendesthe Union. On the other hand,
national variables are less stabilized under thggnne. These results are finally discussed
in light of the subprime mortgage crisis context.

Key words. euro area, financial heterogeneity, monetary/buwdgepolicy rules, DSGE
model.
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1 Introduction

The European Monetary Union members have not lmsntically affected by the subprime
mortage crisis, whose origin was however a comnmmaantial shock. In this respect, this
crisis reasserts the structural heterogeneity@fklU'. More precisely, recent studfes
indicate that the European financial system inipaldr remains far from being integrated.
The banking markets precisely appear as the méstdgeneous financing market; price
differentials remain high compared to other monetarions, and home biases in lending to
and borrowing of small non-financial corporatiomsl&@ouseholds are persisté@redit
conditions thus depend on national firms’ and bafikancial structures.

Next, the subprime mortgage crisis also demonstridtat banks constitute key actors for the
transmission of financial shocks. In that senseerse recent contributiondhave highlighted
the importance of thkank capital channelccording to which, through the adjustments of
their balance sheet structures, banks act as aenglibr the transmission of shocks to the
real economy. Following this literature, the quastof banks’ financing is as problematic as
the question of external financing for firms. Besawf an agency problem between banks
and their creditors, the formers bear an exteinahtial premium which is negatively related
to their capital ratio (and so is counter-cyclicdlhis external financing premium is
ultimately passed on to the credit conditions tm§.

Considering simultaneously the main factors undeglyhe bank capital channel, a
preliminary empirical study bBadarau-Semenescu & Levieuge (20ib@)cates that
European countries are ought to be more (Germégady, Netherland) or less (Finland,
France, Spain) sensitive to this mechanism. Scctiasnel constitutes an interesting way to
model the effects of the financial heterogeneitthiem euro area. In this perspectiBadarau

& Levieuge (2011provide a DSGE model of financially-asymmetric ratary union and
show 1) how symmetric shocks produce cyclical djeeaces inside the union, and 2) that a
common monetary policy worsens cyclical divergennodhis context.

So, given the role of banks in propagating shooksnely financial which have become
recurrent in the last decades), the heterogentlgrking markets raises the question of the
appropriate macroeconomic policies in such a can@artainly, avoiding huge financial
crisis requires adequate micro and macro-prudemiggsuresLevieuge, 2000 The

reduction of financial heterogeneity also demandsravergence of structural policies. But
both need time and strength of will to be implenaenit is thus worth examining the suitable

! The heterogeneity of the EMU is analyzed in détallondeau & Sahuc (2008), Sekkat & Malek
Mansour (2005), Angeloni & Ehrmann (2007), Ekinca& (2007), Hofmann & Remsperger (2005),
andLane (2006)

% SeeBaele & al. (2004pndECB (2008Yor instance.

# According toAngeloni & al. (2003)the asymmetric information between lenders andoveers in
the European credit markets could partly explagséhprice differentials.

* National specificities in the firms' and bankae&incial structures are documented for instance in
Chatelain & al. (2003)pr Ehrmann & al. (2003)SeeAlves (2008jor theoretical implications.

®> SeeBlum & Hellwig (1995), Chen (2001), Sunirand (20023n den Heuven (2006), Gerali & all.
(2008), Levieuge (2009)0 this respedGertler & Kiyotaky (2009analyze the case of a capital
guality shock to explain the role of financial inteediaries in the propagation of the recent crisis



mixing of the two main existing EMU policy tooldie common monetary policy led by an
independent Central Bank and the budgetary polanesiucted by national governments.
Since 2008, intensive debates have concerneddketaoordination of economic stimulus
plans inside the euro area, and the way the EMU-4meesrcould help the most affected
countries. Discussions also exist about the apjaipdesign of monetary polityThe aim

of the present article is to study some policy-aripangements likely to mitigate the effects
of financial asymmetries in a monetary union pdgdiltt by financial shocks.

To this end, we proceed to some policy experimbeased on the Dynamic Stochastic
General Equilibrium (DSGE) model provided Bgdarau & Levieuge (2011fpr a monetary
union gathering two countries with distinct bankstguctures and national budgetary
policies’ The present paper differs from the existing litera as it considers: (i) a bank
capital channel, (ii) financial heterogeneity,)(financial shocks and, (iv) the evaluation of
various policy-mixes, in the institutional conteldpicted by the Treaty of Lisbon.

It is found that a centralized monetary policy,kseg to stabilize the union-wide inflation
rate, dominates a strategy that is simultaneoustgerned by the stabilization of inflation
divergences in the union. This is true whateverthggetary regime (cooperativeran-
cooperative), supporting the current orientatiothef European Central Bank (ECB) policy
for the euro area. Besides, national budgetargipslconstitute relevant instruments
(although insufficient) to fight the asymmetricrismission of shocks in a monetary union
with financial heterogeneities. Nevertheless, thalysis of different policy-mixes shows that
a cooperative regime is costly at national lewslsuperiority only relies on the fact that it
allows a better stabilization of public spendingedgences.

The reminder of this paper is organized as follolwse second section resumes the
baseline model with financial heterogeneity. ThedtBection briefly discusses the role of
the centralized monetary policy to amplify cyclic@ergences in such an asymmetric
union. The capacity of different macroeconomic giek to mitigate the effects of
financial structural heterogeneity is then analyetthe fourth section of the paper. The
last section formulates some concluding remarks.

2 The basdline mode

The model, based on Bernanke & al. (1999), dessal®vo-country monetary union with
heterogeneous national banking structures. Itrig #¥@se to the model recently provided
by Badarau & Levieuge (2011), with an extensionsodering the potential stabilizing role
of national governments in a monetary union. Thenrettucture of each member country
is depicted irappendix ASix categories of national agents optimize tbetisions in the
model: households, entrepreneurs, retailers, dapitducers, banks and a government.

® To this respect, the monetary policy tighteningided by ECB in summer 2008 for instance had
been widely commented.

" Previuos examples of monetary policy analysisvortountry models with different financial
systems are provides Bia (2002)or Gilchrist & al. (2002) The last one is more close to our
model, because it addresses the question of thetargrpolicy conduct in a monetary union. The
authors settle for introducing asymmetric firmsldrece sheet channels within the union and analyze
the transmission of technological shocks. We exthait study considering the effects of a bank
capital channel and evaluating different policy-rsisategies in an asymmetric union.



Households supply labour and own the retail firiigey receive wages from entrepreneurs
and profits from retailers, and use them for corstion and savings. Because the model
consists of a two-country monetary union, domdstigseholds simultaneously consume
domestic goods and goods produced in the othertigoofithe union. They also pay lump-
sum taxes to the Government, necessary to findmecpublic expenditures. Entrepreneurs
(firms) use labor and capital as input (partialhahced by debt) to produce wholesale final
goods, in perfectly competitive markets. Retailarg wholesale goods from the producers.
They slightly differentiate them (with no costs)amtail them in a monopolistic competition
market. CES aggregates of retail products are hdughouseholds and also by capital
producers, who transform retail goods in capitakflby the entrepreneurs, in the production
process). The role of banks is twofold in the modelone hand, they participate as lenders
to the national firms investment projects. On ttieeohand, they collect funds from
households, so as to insure the firms financing@ fdtional banking sectors have a particular
place in the model, being considered heterogenamasig countries.

At the union level, a common Central Bank is resiae for the conduct of the monetary
policy. As for the euro area, the main task of@eatral Bank is to maintain the price
stability, while the national governments shoulsure the stability of national aggregates.

2.1 The general equilibrium

Each country is inhabited by a continuum of infytlived households represented by the
unit interval. These agents choose consum[(@nand Ieisure(L) and determine the
working time(H =1- L) remunerated at a real raté. The one period utility function is
given by:
U(C.H.)=

g o.-1 g op+l .

¢ C, o. —"—H, o (1) with
o.-1 g, +1

o, the consumption intertemporal elasticity of sub$itin, ando,, the elasticity of the

disutility associated to labour.

Consumption is a composite index which dependfierconsumption of goods domestically
produced and goods produced in the other counttiyeofinion. The origin of goods is

indexed by 1 and 2, whil€ and C”" denote aggregate consumption in the first andebersd
country of the union, respectively.D[O,l] represents the relative preference for
consumption of domestic produced goods, in eachtcpu

c-GC” o)) 2)
-t -y

Price indexes for the two countries are respegtivel= P,"P,"”and P* = PP, and the

law of one price is supposed to hold.

Householdshoose a sequence of consumption, labour, bankiges (A ) and other
possible financial investmeD, ) at the real risk-free interest rate, which maxiraiae
intertemporal utility function, based on (1), sultji the following budget constraint:

RC +RD, +A <RWH, +A,R*+RD R T, +M, 3)

In (3), R* =1+r” andR' =1+r," denote respectively the gross real returns ofwioe
alternative financial investments for householfstepresents lump sum taxes afdare the
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dividends received from the ownership of retaifs. Symmetric constraint applies in the
second country of the union.

The first order conditions associateddp, D,, A andH, for the two countries appear in the

table 1. At the optimum, there is no arbitragelfouseholds among the different financial
investments. The labor supply is given by the ¢asidition in table 1, and the nominal
interest rate is the same inside the union (chbge¢he common central bank):

P, e | P - : - ,
(R[fﬂ)E{ Ft)+1} - (Rtil)Et Lt)—“} . Under nonrestrictive assumptions similar to Gali
t t

Monacelli (2009), this allows us to write:
C =C/(0,)" (4) where

P : :
o, = Ft is an expression of the bilateral terms of trade.
t

Table 1. First order conditions for the households’ optzation
Country 1 Country 2

1 -1 R R 3
/1,( :Ftct o, At :E(Ct) o,
— _ f I:1+1 — f* * Pt:1
O - /]t ﬁRHlEt [At+l]Et|: P :| 0 - At - mﬂEt [At+1]Et|: P* :|
t t
0=A - ﬂRtélEt [/1’(+l] 0= /]: - ,BRflEt |,/]:+1]
H, = (A PW,)" H = (apw )

Wholesale producersombine labour and capital with a Cobb-Douglasstamt return to
scale technology:

Y, =a K L andY, =a; (K; ) (L) (5) with
a, an exogenous productivity factor that follows anstard autoregressive process in the
model: a, = p,a,_, +&,, whereg, defines a productivity shock, with zero mean anid u
variance. The labour imput in (5) is a compositieiof households labofH, ) and

entrepreneurial IabOL(le ): L, = HtQ(H ; )l_Q. As indicated previously, entrepreneurs

supplement their income by supplying their labarcé, remunerated at a raté™ . Note
that the total entrepreneurial labour is normalitmednity. In each country, the investment
(It) Is supposed to concern domestic produced goodsadtumulation of physical capital

is introduced by the following equation, with the depreciation rate:
Kt+1 = (1_ 5)Kt + lt (6)
It is also assumed that there are some internatiat@gljustment cost@([) borne by the

capital producerswho buyl, units of final goods and transform them into pbgscapital
with they afterwards sell to entrepreneurs.

2
CD(It,Kt)zizo(lL—t—J] K., for¢>0 (7)
t



w

P
Noting p, = ﬁthe relative price of wholesale goods producedéncountry 1Q, the
1t

Lagrange multiplier associated to the process pitalkaccumulation, and given the term of

P_P
trade— = — = ©,, the profit maximization program of domestic firgiges the first order
2 t

conditions (relative tdH,,H,", 1, and K,,, respectively), reported in the table 2.

t 20t

Table 2. First order conditions for firms’ optimization
Country 1%

0 (0.)700-a) - =W 0 - 0)a-a). Y =w i =1+ 220,

t t I t

2
1 - Y+ l +
E, [Rtlil] = at E, [ptﬂ (®t+l)1 yaﬁ _220[52 - (ﬁ] J + (1_ 5)Qt+l:|

(*) For the second country of the union the firel@r conditions are symmetric, except for the
exponent o, , which becomeéy —1) instead of(l— y).

As in Levieuge (2009) the profit maximization opdal producers is internalized in this
program. The first two conditions define the labdamands. The third gives the Tobi@s
ratio. The last relation represents the expectedggreturn to holding a unity of capital from
ttot+1.

It is assumed that the debt contracts between hoidseand banks on one hand, and between
banks and firms in the other hand, occur in an asgiric information context. Entrepreneurs
have private information about the risk and thenrebf their projects, and banks have

private information about the risk and the realiretirn of their activity. It is shown in
Badarau & Levieuge (2011) that, in these conditidwasks and firms have to bear a financial
premium in their external financing. In these cadiodis, the last relation in table 2 indicates
that, at the optimum, the firms’ demand for capitaures the equality between the expected
marginal cost for the external financing and thpested marginal return on capital. The

main relations which describe the financial maegatilibrium for the member countries are
depicted intable 3.

Table 3. Financial market equilibrium in the member cousxr

Country 1"
Rm 0w, (1) e _ B
=W, |k, |, wher ,—>0andW|thk+ =
S = Wy l], wheres? = 25, TG T Ne
SF =W, [k, |, whereS™ =E, R‘ awF([)J 0 andk’, = — K
Ria] ki NF +NB

NF, =y"|VF, +WF |, with VF =Q R'K -S.R'B,

NB, :yBVBt +TtB , with VB :R[KBt—l_SEilR[f Al

(*) relations are identical for the second counafythe union.




The external finance premium for banks, the Idgaric form of S?, is the difference
between the non-default net return on the bankdesgortfolio required by the household
(r2, = R®, -1) and the risk-free interest ra(lq,{l =R, —1). As described in thi@able 3 it

only depends on the banks’ financial leverage ngefiby the ratio accumulated inside capital
(NBt ) on Ioans(Bt )

For firms, the external finance premium (the lotamiic form of S7) is the difference
between the net return on the firm’s physical @p#quired by the ban((tf1 =R, —1) and

the risk-free rate(rti1 =R, —1). Intable 3 it does not only depend on the firm’s
accumulated net weal(tht ) but also on the accumulated inside capital obmﬂk(NBt )

Thus, the lending interest rate required by a bmaitalized bank is ought to be higher than
that charged by a healthier one. This implies ¢éméitepreneurs internalize the banks' external
financing costs. A deterioration of the banks’ Inaka sheet finally implies a tightening of the
lending conditions to firms, which is precisely th@nk capital channel manifestation.

The firm’s net worth(NFt ) mainly comes from the accumulated benefits, i.d. th
accumulated value of the fir(\x'\Ft ) It is also assumed that the entrepreneur oftelalbour
force® and perceives a Wag{WE ) which increases the firm’s net wealth. The coedfit
yF
proportior(l— yF) of firms leave the market each period. When guvine market, the
remaining net wealth is entirely used to consumalfgoods(CFt ):

in table 3corresponds to the survival probability of the fimssuming that a constant

—_/F
CF, :(1-yF )bn:t +WF, ]:1—5 NF, . Besides, the value of the ﬁr(\urFt ) is given by the
4

gross return on capital, after the repayment ot and of the associated interests.

In a similar way, the bank inside capi(&,lBt )comes mainly from the accumulated benefits
of the intermediation activity, i.d. the intrinsralue of the banl(\/Bt ) Besides, it is assumed
that a proportior{l— yB) of banks leaves the market each period, transtgerismall part

(tB) of their inside capital to new barikgor an aggregated amoufif ). The outgoing

banks, once their transfers to newcomers doneuooasn final goods their remaining

capital: CB, = (1-y°)1-t® g :%%)%Na .

Retailersare represented by firms, held by households,whicchase wholesale goods and
retail them afterwards. Their main role is to diffietiate final goods. Following Calvo
(1983), it is assumed that a retailer changesrge wvith probabilityl- ¢, in a given period.
Subsequently, the retailer pricing behavior leadf¢ following ‘new Phillips curves’ in the
two countries of the union:

8 This assumption just allows the wholesale prodsit@borrow immediately; otherwise, they shouldfaa
unrealistic high external finance premium.
% In line with other financial accelerator modelsstassumption gives the possibility to new baks t

benefit from initial capital, which is essentiat the access to external financing. Without initial
wealth, newcomers would suffer prohibitive extetfirancial premium.



le,t = ﬂEt |.7A7-1,t+1J + Kﬁt and ﬁZ,t = :BEt [ﬁz,ul] + K:bt* (8) where
m, = Iog(F’Lt / Pl,t—l) andr,, = Iog(szt / szt_l) give the inflation rates calculated in the

(- c)a-p)
¢

domestically priced goods for the two countrigess and p,, p; are

respectively the real marginal cost for a represterd retailer in each country, defines, for
all x,, the deviation of a variablg from its steady-state value.
The national goods and labour markets equilibriemdgtions imply:

Ly 1-o,
Y, =054C [+ (- )O*|+1,+G, +CF +CB ©)
Y, =) li-y)+ 0%y +1; +G; +CF +CB
9)
and respectively:
o+l _i B
(Ht) G = (Ct) % L (et )1 yQ(l_a)Yt (10)
n*1 A _ .
(Hi)o =(c)epile ) al-a), (10)

National governmentare responsible for the budgetary policy. Theylusg-sum taxes to
finance public expenditures. To insure the stabditnational aggregates, governments use
conventional active budgetary policy rules (sedrstance Muscatelli & al. (2004)):

0. =Py 0ia + 0T+ P,V +E, (11)

g, = ,0;@:—1 + 0,7 + ,0;9: + E;t (11) where
Py ,,0; <1, andp,, p, <Orepresent the reaction coefficients of the budgatalicy to
national inflation deviation from the steady-statg, ,0; < Oare the coefficients of reaction
to the output-gap deviation from the steady-stafe, s;t are random shocks with zero mean
and unit standard deviation.

Finally, thecommon Central Bankonducts the monetary policy following a standard
monetary policy rule (with respect to the union-gvidflation):

R = Bofly + (1= Bo )BAM + e, (12)
where 7™ :%(ﬁ; + ﬁt) The S, > 0 coefficient corresponds to the reaction of the ntanye
policy to the union-wide inflation deviation frorsisteady-state leves, D[O;][ is the

smoothing coefficient of the nominal interest redg.represents a monetary policy shock of
zero average and standard deviation equal to 1.

In addition to technological, budgetary and monetdrocks that are introduced in equations
(5), (11) and (12)inancial shocksre also considered in the model. In previous éopst
Q, represents the fundamental value of the firms'spdaf capital, given by the actualized

amount of dividends to be obtained by the firmsrgholders. We now allow for the



possibility that the market value of the capit&ndted hereafter b@,", differs temporarily
from its fundamental valu®,, because of a temporary financial sho(ﬂ@):

Q"=Q +&, (13)

with &, a random variable of zero average. If the shodearint, it affects the market value
Q" of the capital only at this period; afterwardsytitg from thet+1 period, the equality

betweenQ™and Q holds agait. Hence, in case of financial shock, the fundanieatarn
on the physical capital given rable 2becomes aabnormal returnon capital given by:

plo o =g 5[ 1) |+t-ar

K, 2

Rth = (14)

Qs

Then, Q" replacesQ, in the equations itable 3,respectively defining the dynamics of
firms’ net worth, banks’ net worth, and the subssadlexternal finance premiums. So, when
Q™" >Q, , the firms’ and banks’ net values increase withent fundamental justification.
The seeming improvement of their balance sheetvaltbem to obtain better conditions for

external financing, stimulating the national inveeht and output (and inversely in case of
adverse financial shock).

2.2 The model parameterization

The calibration for the parameters and the vargafie ratios) at their steady-state is detailed
in appendix Band is made according to the references foutiokititerature for the euro
area. Ratios such as capital/GDP, investment/GOBtalrconsumption/GDP are all
compatible with the estimations revealed by Fagal.&2001) Moreover, it is realistically

supposed that banks have a lower default probatilén firms,and that the ratiol\é—B

belongs to the interve[IO.],O.Z] ! Finally, the probability for a bank to leave thedit

market is lower than for firms, and as already exhkhe audit is more costly for households
than for banksStructural financial heterogeneitg introduces among countries in the
national banking system, at two levdi$:in theratio inside capital on loans for banks the
steady-state, an@) in thesensitivity coefficient of the banks’ external fina premium to
their financial leverageCountry 1 is thus assumed to be more sensitigadoks than

country 2.

3. Therole of common monetary policy to amplify national divergences

As inBadarau & Levieuge (2011dhe conduct of a single monetary policy for the
(financially asymmetric) union as a whole worsdrestyclical divergencesigure 1

2 Then, the financial shock corresponds to a onsgdinancial bubble, whereas Bernanke &
Gertler (1999) and Levieuge (2009) simulate an erogs multi-period one. The aim here is not to
reproduce the effects of a long-lasting financiabtide, but simply to adequately insert financial
shocks in the model.

1 See, for example, the numerical values used byr&uh(2003) andlevieuge (2009) for the euro
area.
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comparatively depicts the dynamics of countriead 2 after a symmetric monetary
shock, when they form a monetary union or not.

Figure 1. Macroeconomic divergences with commomat®nal monetary policies

Output Output

Investment

(e] 5 10 15 20 o 5 10 15 20

Inflation Inflation

15 20

Common monetary policy National monetary policy
We¢ Country 2: weak bank capital channel the 7~ Country 2: weak bank capital channel

thet Country 1: high bank capital channel Tigh — Country 1: high bank capital channel y

country were supposed to conduct autonomously disatary policy, the output response in
the country 1 would be only 20% higher than in dogp@. In other words, a common
monetary policy in an asymmetric union impliestabilization biascomparatively to

national policies. Since a single monetary poliegks to stabilize the average inflation in the
whole area, country 2 will benefit from an even évweal interest rate than under a national
monetary policy, while country 1 is affected byeuen higher real interest rate than under a
national policy. This real interest rate differahtwhich is favorable to the least sensitive
country, explains the increased divergences irtkideinion. A single monetary policy that
only reacts to average variables of an asymmetiimnuworsens the cyclical divergences
among member countries.

In this respect, we wonder in the following sectwmether the consideration of national
information for the conduct of monetary policyikely to mitigate cyclical disparities, and
whether national budgetary policies could represseful tools to reduce divergences.

4. M acr oeconomic policies to mitigate the effects of financial heter ogeneity

This section aims to study the suitable macroecanguulicy-mix for a monetary
union in a context of financial heterogeneity, asatibed by empirical evidence mentioned
in the introduction, in a situation in which finaalcshocks are not insignificant.
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On the one hand, we consider an independent condantral Bank, like the European
Central Bank, whose policy is responsible for then-wide price stability and which does
not cooperate with the national governments (iretance with thérticle 1300f the
Treaty). On the other hand, decentralized budgetary igsliare conducted by the national
governments. Alternative strategies for the CerBealk (centralizedr based on national
information) and for the governments (budgetarypavationor autonomous conduct of
national budgetary policies) are analyzed followangequential game. The Central Bank
chooses first its strategy. National governmentmdafterwards their policie.Simple
monetary and budgetary rules are optimized anduated in terms of welfare gains, under
each configuration.

As indicated in (12), thenonetary policy ruldéinks the short-term nominal interest rate to the
union-wide inflation. Two configurations are altetively considered for the optimization
of B, and g, . Firstly, in thecentralized strategythe Central Bank just stabilizes the average

inflation for the union, and is not concerned byiaraal divergences. The loss function to be
minimized is*®

L% = var(ﬁ‘JM )+/1r var(Af ”) (15) where
var(f() defines the second order moment for the variahland Af," =" - ", . A is the

relative importance given by the monetary policytie interest rate smoothing.

Secondly, anonetary strategy based on national informatiesponds to the situation in
which the Central Bank is simultaneously concermgthe union-wide inflation stabilization
and by the stabilization of the inflation differen$ inside the union (s&adarau-Semenescu
& al., 2009).The loss function of the Central Bank becomes:

L% = var{™ )+ var7™ )+ A, var(af®), for 7 = ﬂt—;ﬂt (16)
Governments’ decisiortake the form o#ctive budgetary ruleg€l1) and (11’), whose
coefficient p,, p, and p, have to be optimally chosen so as to minimizenditeonal loss

functions. Two configurations are considered aglainhenon-cooperative budgetary policy
regime which refers to an autonomous conduct of natipoéties, each government
optimize a national loss function (17), considerasgexogenous the public expenditures of
the other country?

L® = AS var(7r) + AS var(§) + AS var(g) (17)

12 This sequential solving is usual and logical i #uro area context. See Andersen (2005) for
instance.

13 Following Woodford (2003), the Central Bank losadtion could be derived from the intertemporalityti
function of the representative agent. Nevertheldss s in effect not a result, but a hypothegigodford
assumes that the objective function of the Cetaalk perfectly matches the objectives of the ctillég. This
returns to neglect the vast and persuasive litexattich indicates that the central bankers' pesfees depend
on institutional and political matters, and notyoah structural ones. See for instance the surydyayo &
Hefeker (2008)So it is not less rigorous to directly refer e actual conduct of the ECB to deduce its
preferences. From this viewpoint, it can reasonablassertedié factoandde jure)thatinflation stability is its
single objective. With respect to empirical evidena penalty with regard to the interest rate ¥dlats also
added in its objective function in order to reproelthe interest rate smoothing.

* Such form of governments’ loss functions is alsosidered itVillieu (2008).SeeVan Aarle & al.

(2002), Leitemo (2004), Vogel & al. (2006) or Arslar (2005¥or explanations about to the presence
of a public expenditures stabilization objectivahie budgetary policy loss functions.
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S, /l(j and /1‘93 define the national preferences for inflation,pautand public expenditures
stabilization, respectively.

In thecooperative budgetary policy regimaoth governments are endowed by a unique
cooperative loss function, calculated as the aweddghe national loss functions:

| Coop :%(LG + LG*) (18)

Note that, according to the new Treaty of Lisbarteeed into force on*iDecember 2009,
national governments benefit from autonomy in theduict of their budgetary policies.
However, they are supposed to respect a globattatien for the budgetary policy defined at
the union-wide level. Such global orientation, whis still unclear in the treaty, is
interpreted hereafter as a commitment of nationgegiments to follow symmetric

stabilization objectives for their budgetary polidis implies in our model that®, /l(j and

/lg’ in (17) are identical for the two countries. Thistitutional framework can be seen as an

implicit coordination mechanistimat covers not only the cooperative, but alsonibre-
cooperative budgetary regime.

4.1 Some optimization results

First, we optimize the behavior of the common cartiank. The context corresponds to the
presence of both symmetric technological and firdrshocks in the union, and the monetary
decisions are supposed independent on the govetanhehavior. The optimal coefficient
B, appears higher in the centralized stratég]y: 1.457019 compared to the national
information based stratetfy([?l = 1.43749. As expected, the centralized monetary policy is
thus more reactive to symmetric shocks than a ptdiking into account the specific
situation of member countrié8.
Second, given the optimal policy of the centrallhggovernments’ optimize their
behavior either in a non-cooperative or in a coapres regime. Considering the
centralized optimal monetary poli@g given, the optimization of the budgetary ruges
summarized itable 4for the non-cooperative budgetary regime, anthole 5for a
cooperative budgetary regime, respectiVéIyo verify the results robustness, different
scenarios were defined each time for the governahésgs functions coefficienta®,

20

For the non-cooperative regini@ble 4) the corresponding Cournot-Nash solutions clearly
indicate that, whichever coefficients for the goweental loss functions, the coefficients for
inflation and output stabilization are (as expefteghative in the budgetary rules. Moreover,
taken in absolute value, these coefficients artesyatically lower in country 2 than in

> In line with Sauer & Sturm (2007Fourcans & Vranceanu (2008 Licheron (2009) B, is equal
to 0.96.

'® For asymmetric shocks, the situation reversesn/Badarau-Semenescu & al. (2009), they are
better stabilized under a monetary policy who tteeseduce inflation divergences, than under a
centralized monetary policy.

" Results with an inflation-divergences oriented etary policy are qualitatively similar (see tables
in appendix G.
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country 1. Precisely, in the calibration, countryds supposed to be more sensitive to
shocks. It thus needs more stabilization by thegbtaty policy, and it is exactly what the
government does. This means théth a simple non-cooperative budgetary regimejamet
governments could play an active role in mitigatagymmetries in the transmission of
shocks due to the structural heterogeneity of thieru

Table 4. Non-cooperative budgetary rules coeffisenth centralized monetary policy

Governmental loss

functions coefficients Country 1 Country 2

p, =0.2189 p, =0.1477
AL =LA =155 =05 py =-0.2022 p, =-0.1727
P, =-10861 p. =-07125

p, =0.2368 p, =0.1720
A =15 =145 =05 p, =-0.1355 p, =-0.1155
p, =-0.7648 P, =-05162

Py =0.2175 p, =0.1623
AL =145 =145 =01 py =-0.6526 p, =-05476
P =—36283 0, =-2.3157

In contrast with these results, optimal cooperativdgetary rules are not consistent with the
stabilization needs of member countriesable 5 For example, the coefficient associated to
the inflation gap in the budgetary rule of courrig positive, corresponding to a definitely
destabilizing effect of the government optimal @ae$ in this country.

Table 5. Cooperative budgetary rules coefficienth wentralized monetary policy

Governmental loss

functions coefficients Country 1 Country 2
p, =0.1779 P, =0.6051
A =LA =151% =05 p, =-0.1901 P, =-0.0632
p, =~05985 p. =0.2576
p, =0.2079 P, = 05625
A =15 =145 =05 p, =-0.1237 p, =—0.0459
P, =-04442 o, =0.2049
Py =0.1929 P, =0.9225
AL =LA =LA =01 py =~-05955 P, =—0.0445
P =~16366 0, =0.048
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At first glance this result seems counter-intuitiBet, followingBadarau-Semenescu & al.
(2009) it is easy to show that the cooperative loss functiof® can be alternatively written:

LCooP = 1S vaf )+ A vaf(§™ )+ A valg™ )+ A2 var(ﬁ““" )+ A var(f/UM )+ A var(@“M )
(19)

This function implicitly incorporates centralizetBilization objectives and national
divergences stabilization objectives. Since allegoments accept to fight divergences in the
union, one possible solution is that each econorala® an effort to reach the average
performance of the union. This explains the posisiign of the national inflation stabilization
in the budgetary rule of country 2 (which is supmmbto be less affected by shocks).
Consequently, the cooperative budgetary regimetimecessarily suitable in an asymmetric
monetary union. The need for responding to divergsrin inflation, output and public
expenditures finally makes the individual stabtiiaas less satisfying than in the non-
cooperative regime.

Figure 2 illustrates this point, in case of resivie and symmetric monetary shock. As the
government in country 2 takes care of macroeconamirgences in the union, its policy is
not expansionist enough to duly stabilize its nalmutput (otherwise it risks to exacerbate
the divergences). Precisely, reaction to inflatiorergences implies a reduction of public
expenditures in country 2 simultaneously to anease in country 1 (cf.

p,.andp, coefficients in table 5). Moreover, the reductidrootput divergences implies a
lower increase of public spending in country 2treiy to country 1 (see

oy and,o; coefficients in table 5).

All'in all, the cooperative regime allows a bet&bilization of the divergences between the merobentries, but national variables are
then less stabilized than under a non-cooperatigiene (the decline in output in particular is higheder a cooperative regime).

Figure 2. National responses to a restrictive mangshock
(for A, =LA, =151, = 05)

Output Output

' ' ' '
o o A~ N
' ' ' '

© o AN

-10 1
12 st dev (output differentials)=2.97 |

-14

-16

-18 -18

(o]
-6
-8
1, st dev (inflation differentials)=1.35
Cooperative budgetary regime Non -cooperative budgetary regime
Certainly, the bldgetary rt Cmy 1 Goury2  ndingdiVergerices asks for
an increase of national ex, S _nt to compensate the

reaction to inflation dlvergences Consequentlythasglobal effect of these mixed forces
finally leads to (excessively) moderate public exgitures (at the national level) in country
2, the country 1 in turn can not plan to implemamtmbitious stimulus scheme. Otherwise,
it would be penalized by a growing public expengtitugap. In other words, in country 1, the
lower stabilization of the national variables ipkned by the reaction of the budgetary
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policy to government spending divergences. Thisiced the amount of public expenditures
in the cooperative regime, compared to the non-e@ijye one, with consequently less
stabilizing effect on the economy.

Table 6. Stabilization performance of a coopigednon-cooperative

regime
Financial shock Monetary shock

Country 1. Country 1.
y, 1102 m 1102 y, :1.003 7, :1.002

Country 2: Country 2:
y, :106 T, 1105 y, :115 m, 1107

Inflation and output differentials: Inflation and output differentials:

y™ :098 7™ :098 y™ 065 7™ :070

" The numerical values in the table give the ratieseen the standard deviation of the
variable x (computed for the first 5 periods aftee shock) in the cooperative regime

compared to the non-cooperative oREX> / gN°®, for xD{yl, Y,, 75, 75, Y, 1 }

All'in all, the cooperative regime allows for a teetstabilization of divergences in the union
compared to the non-cooperative one, but, sineeuld be done to the detriment of the
national variables stabilization, it is not readgceptable for member countrigable 6
clearly depicts this fact, not only for the prewsamnonetary shock, but also for a financial
shock.

4.2 Policy-mix analysis

In this paragraph, we analyze the qualitative pridge of four alternative policy-mixes
(centralized inflation-divergences orientemionetary policy wittcooperative / non-
cooperativebudgetary policies), evaluated with respect toianrwide social loss function,
computed as the average of national social losstifums:

ELs :%[/15 vaf§)+ 15 vat ) + 4 valg)+ 45 vaky’ )+ 4 valit )+ 25 val' (20)

A}, A5, A5 are symmetric preferences for the stabilizationwbut gap, inflation and public

expenditures in the national social loss functions.
Two cases are considered. On the one hand, isisraed that governments share the same

preferences as the society for inflation and ouspabilizationA® = A, for x{y, 7z}. On

the other hand, since the national aggregatesareonrectly stabilized under the cooperative
regime (se¢able 6),we wonder what happens if the social stabilizapoeferences deviate
from the governmental ones. We reasonably considéthe society is essentially concerned
about inflation and output stabilization and lessaerned about the public expenditures

stabilization (see, in extremi&;;‘ =0).

The evaluations for these different policy-mixes egported imable 7.Three sets of social
loss function’s coefficients are considered andregul in the first column. The second
column compares the expected losses issued fremmative budgetary regimes,
independently of the monetary policy design. Thedtbolumn compares the expected losses
issued from alternative monetary strategies forGkatral Bank, independently of the
budgetary regime.
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Table 7. Expected social loss comparisomalternative policy-mixes

. N ELY®P/ ELS™ ELS /ELS™
Loss functions coefficients (whatever the monetary (whatever the budgetary
strategy) regime)
- A8 =14° =15,° = 05 | ELY = 1.054ELS°" | ELS = 0.972ELS
A=28| AS=1/° =112 =05 | ELYP =1.039EL% | ELS = 0.972ELS™
AS :/1G
9 g G — G —1. )6 — NCoo| Coo C C+Div
A2 =328 =228 =01 | ELYP=112E1% | ELS = 0.973ELS
AS _ AG A(IBT = :LA(; = 15' /1(; = 05 ELSCOOD — 0979EL§00P ELg = 0-973EL2+DN
/]i = /1(; /]?T = :L/];; = l/]ﬁ =05 ELgCOOp = 0.986EL§00p EL(; — O.973EL§+DN
AS =
g A8 =128 =15 =01 | ELS™"=0902EL™ | ELS = 0.974ELS™

’ EL(; = expected social loss with a centralized monetaticyo EL?D“’ = expected social loss with

NCoop —
s =

monetary policy based on national informatidal_ expected social loss in a non-cooperative

budgetary regimeELZ® = expected social loss in a cooperative budgetagjme.

The last column clearly shows that, whichever thg@ad and governments’ stabilization
preferences, the expected loss of a centralizectapnpolicy is systematically lower than in
the alternative case, where the Central Bank figtitstion divergences in the union. This
indicates that a change in the monetary policygiesn favour of inflation divergences, is
not suitablé®. Concerning budgetary regimes, under the assumpfia@entical social and
governmental stabilizing preferences in the uniba,results favour the cooperative regime
over the non-cooperative one. But the relative beakthe cooperative regime comes only
from the stabilization of public expenditures ahd tlecrease of their divergences inside the

union (/1“;' # 0). Indeed, the computation of the alternative ddoss function solely defined

in terms of inflation and output stabilizatior\“;'(: 0) reasserts the superiority of the non-
cooperative regime with implicit coordination mentsan'®, as indicated ifigure 2.

5 Conclusions
Considering the well-documented financial hetereggrof the euro area, paying
attention to the bank capital channel (which hasegated great interest for several years),
and to financial shocks (which are now recurrehiy paper aims to study the suitable

18 As discussed iBadarau-Semenescu & al. (20068)ch modification would be beneficial only if it
is supported by simultaneous consideration of dudpuergences in the union.

9 S0, the case in Whicﬁg = 0 is useful to demonstrate that the superiorityhef tooperative regime

is mainly due to a better stabilization of publieading divergences.
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policy-mix in such a context. The analysis reliesaodynamic stochastic general
equilibrium model, calibrated in reference to poess studies for the euro area. This
model generates conventional dynamics, and paatigushows that the conduct of a
single monetary policy for an asymmetric union aghale seriously worsens national

divergences.

The normative conclusions are the following. Fysitl appears that @entralized monetary
policy dominates a strategy based on inflation idjgaces in the Union, whatever the
budgetary regimeThis conclusion confirms previous results in therature, according to
which the aversion of the common Central Bank tional divergences could be beneficial
only if it focuses simultaneously on inflati@and output (what is not the case for the ECB).
Secondly, decentralized budgetary policies nedzktmore proactive in countries that are
structurally more sensitive to shocks (those wiieedbank capital channel is stronger). In
that case, budgetary policies can contribute tigati the effects of adverse shocks. Thirdly,
a cooperative budgetary regime (defined as theageenf the national objective functions)
can be counterproductive. Indeed, each countryiesto make a step toward a common
target (partly defined as a combination of inflatioutput and public spending divergences,
besides their own national targets) in order tpeesthe objective of macroeconomic
convergence this regime implicitly implies. If sttural heterogeneity is important, this
returns to be unsatisfactory for any country: nalosariables are less duly stabilized than
under a non-cooperative regime (notwithstandindy it implicit coordination mechanism
implying similar objective functions in the memlm&untries, what is an interpretation of the
global common orientation promoted by the new yeétisbon). Finally, the cooperative
regime is preferable only because it allows a betilization of public spending
divergences.
Typically, in the context of diverging responsesthyropean economies following the
subprime mortgage crisis, a cooperative budgetgiyne would have implied an
insufficient reaction of national governments, wiélgards to what their own situation had
required. Caring about inflation divergences betwise members, the less affected
countries like France for instance would have lwagtfrain from ambitious stimulus plan
(compared to what should be nationally requiredhe@vise, they would have been
responsible for worsening macroeconomic divergengkat is inconsistent with
“cooperation”. In the same way, the most affecteandries, like Italy for example, would

have been constrained to circumscribe their econgtimulus plan, in order to limit the
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public spending divergences. All in all, Europeanrries would not have benefited from

a cooperative budgetary regime, whatever theiriseibgto the financial shock.
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Appendix A. The main structure of the model forleatember country
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Appendix B. Baseline calibration of the DSGE model

. Value Value
Description Parameter
country 1 country 2
Intertemporal elasticity of substitution o, 0.75 0.75
Elasticity of labour disutility g, 0.32 0.32
Subjective discount factor B 0.99 0.99
Part of retailers with unchanged prices on theqggeri ¢ 0.75 0.75
Capital contribution to GDP a 0.35 0.35
Part of entrepreneurial labour in total labour 1-Q 0.01 0.01
Part of households labour in total labour Q 0.99 0.99
Depreciation rate for capital o) 0.03 0.03
Internal capital adjustment costs parameter ¢ 10 10
Part of inside capital transferts to survival banks tB 0.001 0.001
Banks external finance premium elasticity 5 0.002 0.001
Firms external finance premium elasticity . 0.025 0.025
Part of foreign goods in national consumption 1-y 0.2 0.2
Smoothing coefficient in the monetary rule B, 0.9
Inflation stabilizing coefficient in the monetanyle B, 11
Steady State: Exogenous fixed values
Real marginal cost P 1/1.1 1/1.1
Banks inside capital/ loans ratio NB/B 0.15 0.2
Firms net wealth/ capital ratio NF/K 0.4 0.4
Public expenditures/GDP ratio G/PIB 0.16 0.16
Firms probability of default = (@F ) 0.03 0.03
Banks probability of default = (@B) 0.007 0.007
Average external finance premium for firms rK—rf 0.02 0.02
(in annual basis)
Steady State: Calculated values

Auditing cost for banks ue 0.018 0.077
Auditing cost for households Ut 0.807 0.545
Variance for thew distribution g 0.2531 0.2531
« threshold value for banks wo° 0.52 0.52
« threshold value for firms o’ 0.6016 0.6016
Banks probability to leave the market 1-y° 0.01 0.01
Firms probability to leave the market 1-yF 0.017 0.017
Capital/GDP ratio KIY 7.0549 7.0549
Investment/ GDP ratio WA 0.2116 0.2116
Banks consumption expenses/GDP CB/Y 0.006 0.008
Firms consumption expenses/GDP CF/Y 0.048 0.048
Households consumption expenses/GDP ClY 0.5735 0.5501
Total consumption expenses/GDP (C+CF+CI3/Y 0.628 0.628

Appendix C. Budgetary policies optimization undefidation divergences-oriented monetary

policy
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Table C.1 Optimal coefficients for nameperative budgetary policy rules

Governmental loss

functions coefficients Country 1 Country 2
py = 02204 p, =0.1483
Ay =LAS =155 =05 py =-02035 P, =-0.1740
P, =-1.0849 o, =-0.7107
p, = 02382 p, =01727
Ay =14 =145 =05 Py =~0.1364 p, =-0.1164
pr=-0.7639 p,, =-05149
p, = 02191 P, =0.1631
A, =LA5 =145 =01 py, =-06578 p, =-05522
P, =—36250 o, =-2.3106

Table C.2 Optimal coefficients for cooperative betdgy policy rules

Governmental loss

functions coefficients Country 1 Country 2
p, =0.1810 P, = 05964
A =LA =154; =05 Py =~0.1915 P, = -0.0654
P, =-05978 0. = 02608
p, =0.2110 P, = 05355
AL =LA =15 =05 Py =—0.1246 p, =—0.0476
P, =-0.4436 o, =0.2075
p, =0.1974 P, =0.9098
Ay =LA5 =145 =01 py =-05996 p, =-0.0519
P, =-16349 o, =0.0553
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