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Abstract

This paper aims to study the suitable policy-mixdamonetary union like the euro area,
in a context of financial heterogeneity. Relying @arDSGE model with empirically-justified
heterogeneous bank capital channel, and considénagcial shocks, the analysis leads to the
following conclusions. A centralized monetary pglappears to be more advantageous for the
union than an alternative inflation-divergenceseoted policy. Besides, national budgetary
policies can mitigate cyclical divergences. Nevelgls, the analysis of different policy-mixes
shows that a cooperative regime between the mendagrde counterproductive. Its success
depends in fact on the attachment of the collggtia public spending stabilization in the Union.
As this collective preference can reasonably barasd as weak, a non-cooperative regime may
be preferable. These results are finally discugsédht of the subprime mortgage crisis context.
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1 Introduction

The structural heterogeneity of the European Magdtimion is largely documented and
commented Its effects have given rise to numerous debateatfleast two decades. Despite the
attempts of convergence made by the national gavemts, recent studiesonclude that the
financial system is far from being integrated inréhe. More precisely, among the five main
financial markets usually analyzed (money, govemni®nd, corporate bond, banking credit
and equity market), the banking markets appearhasniost heterogeneous. Indeed, price
differentials remain high compared to other monetarions, and home biases in lending to and
borrowing of small non-financial corporations andukeholds are persistdniAccording to
Angeloni & al. (2003),the asymmetric information between lenders and dweers in the
European credit markets could partly explain thesee differentials. Credit conditions would
thus depend on the national firms’ and banks’ fai@rstructure®

Such a financial heterogeneity implies that a symmehock will have asymmetric
effects in the member countries. This is true imtipalar for financial shocks, which have
become recurrent over the last two decades (cf.EM& crisis, the spillovers of the Asian
financial crisis, the "dot-com bubble" boom and dtuetc.). As shown during the subprime
mortgage crisis, banks constitute nowadays keyradtw the transmission of financial shocks.
Several recent contributiohdiave highlighted the importance of thenk capital channel
according to which the banks' balance sheet steEtumay act as an amplifier for the
transmission of shocks to the real economy. Acogrdp this literature, the question of the
banks’ financing is as problematic as the questioexternal financing for firms. Because of an
agency problem between banks and their creditdws, formers bear an external financial
premium which is negatively related to their cdpitaio (and so is counter-cyclical). This
external financing premium is ultimately passedmthe credit conditions to firms. Considering
simultaneously the main factors underlying the baakgital channel, a preliminary empirical
study byBadarau-Semenescu & Levieuge (20it@)cates that European countries are ought to

! See for instancdondeau & Sahuc (2008), Sekkat & Malek Mansour $208ngeloni & Ehrmann (2007), Ekinci
& al. (2007), Hofmann & Remsperger (2005), Laned@0

2 SeeBaele & al. (2004pndECB (2008)

3 Compared to the credit market, the money markfetLind to be the most integrated being driven leyabnduct of
a single monetary policy for the euro area. In &0ldj equity and bond markets are more and morer#gnt on
common news, instead of purely local risk factors.

* National specificities in the firms' and banksiacial structures are documented for instand@hatelain & al.
(2003)or Ehrmann & al. (2003).

> See Blum & Hellwig (1995), Chen (2001), Sunirand (2008an den Heuven (2006), Gerali & al. (2008), Lege
(2009).To this respecGertler & Kiyotaky (2009rnalyze the case of a capital quality shock tdaéxghe role of
financial intermediaries in the propagation of tbeent crisis



be more (Germany, lItaly, Netherland) or less (FidlaFrance, Spain) sensitive to this
mechanisrfi

This raises the question of the appropriate maor@mic policies in a context of
heterogeneous monetary union facing recurrent imhnshocks. Certainly, avoiding huge
financial crisis requires adequate micro and macumential measured ¢vieuge 2009a The
reduction of financial heterogeneity also demandsravergence of structural policies. But both
need time and strength of will to be implementéds thus worth examining the suitable mixing
of the two main existing EMU policy tools: the commmonetary policy led by an independent
Central Bank and the budgetary policies conducyeddbional governments.

Since 2008, intensive debates have concerned the dh coordination of economic
stimulus plans inside the euro area, and the way¥MU-members could help the most affected
countries. Discussions also exist about the apjatepdesign of monetary polityThe aim of
the present article is to determine which policycmarrangements are likely to mitigate the
effects of financial asymmetries in a monetary arpossibly hit by financial shocks.

To this end, we proceed to some policy experiméaised on a Dynamic Stochastic
General Equilibrium (DSGE) model for a monetaryaimgathering two countries with distinct
banking structures (in line with tHegure depicted inAppendix )2 As for the euro area, the
monetary policy is supposed to be conducted byhdapendent Central Bank that must ensure
the price-stabilityfor the Union as a whole. Budgetary policies areet¢ralized and remain
under the responsibility of the national governreemifferent strategies for monetary policy
(centralized vs. based on national information) famdudgetary policies (budgetary cooperation
vs. autonomous conduct of the national budgetajcyjoare studied. These policies are
combined in a sequential game, with the CentrakBdmoosing first its strategy, and the national
governments defining afterwards their (cooperatvenon-cooperative) policies. Four policy-
mixes are thus obtained. Their benefits are evadlLiadth respect to an exogenous social welfare
criteria calculated as the average of nationaladdass functions within the Union.

® Thefigure in theAppendix Isummarizes the conclusion of this exam.

' To this respect, the monetary policy tighteningided by ECB in summer 2008 had been widely criédi

8 Previous examples of monetary policy analysisvio-tountry models with different financial systeare provides
by Faia (2002)or Gilchrist & al. (2002) The last one is more close to our model, becaadresses the question
of the monetary policy conduct in a monetary unibhe authors settle for introducing asymmetric fitinalance
sheet channels within the union and analyze thestnission of technological shocks. We extend tsteidy toward
the consideration of the bank capital channel aacshow how the model can be used to evaluate eliffgrolicy-
mix strategy in an asymmetric union.



It thus appears that a centralized monetary pobegking to stabilize the union-wide
inflation rate, dominates a strategy that is siamdbusly concerned by the stabilization of
inflation divergences in the union. This is trueatdver the budgetary regime, supporting the
current orientation of the European Central BanKRIE policy for the euro area. Besides,
national budgetary policies constitute relevantrumaents (although insufficient) to fight the
asymmetric transmission of shocks in a monetaryorunwith financial heterogeneities.
Nevertheless, the analysis of different policy-rsisbows that a cooperative regime between the
members can be counterproductive. Its success depenfact on the attachment of the
collectivity to public spending stabilization inethUnion. As this collective preference can
reasonably be assumed as weak, a non-cooperagiveerenay be preferable.

The reminder of this paper is organized as folloWse second section introduces the
baseline model. The third section verifies the ayica of the model and discusses the role of the
financial asymmetries for the transmission of sisoekhin the monetary union. The capacity of
macroeconomic policies to mitigate the effects iofaficial structural heterogeneity is then
analyzed in the fourth section of the paper. Tedaction formulates some concluding remarks.

2 The baseline mode

The model used in this paper describes a two-cpuntnetary union with financial
heterogeneities introduced in the national bankstigictures, where the monetary policy
decisions are delegated to a common Central Bameixténds the reference financial accelerator
model ofBernanke & al. (1999)by introducing the bank capital channel in thalgsis, in line
with the instructions provided Byunirand (2003andLevieuge (2009a)

2.1 An Overview

The behavior of five categories of national ageistsconsidered for each country:
entrepreneurs, households, retailers, banks angbtlrernment, to which we must add the role of
the common Central Bank. Briefly, the financial macism of the model, written for a given
country, relies on the following sequence: housghttnd money to banks, which in turn insure
the financing of firms (wholesalers).

Wholesalers are risk neutral. To produce wholeabld goods for the periddt+1, the
representative firmi buys, at the end of the periad the capital K;,,at a priceQ,. The
entrepreneur can not entirely self-finance its gebj He thus uses to this aim the firm’s net

Wealth(NFti ) and he borrows the remainder from a represeetdi@nk j . Debt contracts have

one period maturity. An idiosyncratic riskufﬂ) affects the representative firm's expected



returnR’, J Considering a costly state verification framewg@flownsend, 19790 introduce

imperfections on the credit market, the realizatidna,, is private information. As a result,
bank j has to engage verification costs to reveal thlsevand, as foWilliamson (1987)the

verification procedure is open only if the barrovaerclares bankrupt. Moreover, because this
conceptual context creates a wedge between the ofositernal and external financing, it
motivates the self-participation of firms to thepital investment. The loan contracted by the

firm i from the bankj is: B = QK|,, - NF', with NF, the net wealth held and engaged in the
capital investment by the firm, at the peribdFollowing Bernanke & al. (1999)a threshold
value of a],,, notedw)] , is defined such that it satisfies the relation:

@ RLQKY, = Rl,anlBti 1),
where R’ represents the non-default loan rate associatatiet@ontract signed between the

firm iand the bankj, at the end of the peridd Given the predetermined threshold valug ,

there are two possible situations for the followpegiod:i) «),, = @'} , the realized return of the
firm is sufficient to repay its debt to the bankeite is no bankruptcy and the firm obtain a
benefit which is;(cuf+l —-@'; )Rt*lethiﬂ; orii) o, <@l the firm revenues are insufficient to
fulfill the loan contract, it declares bankruptaydais liquidated. The auditing cost the bank has
to spend if the firm declares bankrupt is suppdsebde proportional to the gross return to the
firm’s investmenty®w,,R%,Q K., , where /® is a factor of proportionality. The bank thus only

receives(l— ,uB)a)HlRt'ith K..,, after the verification procedure.

Banks operate in a perfectly competitive environtreamd are also risk neutral. In the
reference model oBernanke & al. (1999)as banks’' portfolios are infinitely large, the

idiosyncratic risk ) is completely diversified. Households are thusestor benefit from a

riskless return when they lend to banks. Thereiseed for them to monitor banks and there is
no need for banks to hold inside capital. Butf isiassumed that banks’ loan portfolios are of
finite size, the risk associated with firms’ inv@&int projects is partly transferred to banks’
balance sheets, and finally to households. Suchpanoach allows avoiding the less realistic
idea that banks never default and that the finhnotarmediation can be conducted without
capital. So, a new agency problem occurs betweaisband households, in addition to the
agency problem between entrepreneurs and banks.

° a)tiﬂis a random variable that follows a log-normal rifisttion of mean— g /2 and standard deviatiow ,

independent and identically distributed among fiansl in time. It fulfills all general condition fohe existence of
the financial contract (ségernanke & al , 1999; Sunirand, 200&; Levieuge, 2009pr example).



The costly state verification procedure revealsnmiation only to the agent paying the
auditing cost (see al¥rasa & Villamil, 1993. As the return of investment of the represengativ
firm remains private information, also is the retun the loans portfolio of the bank. If a bank
goes bankrupt, a household who borrowed funds lhastto start a costly auditing procedure to
observe the true value of the bank’s lending retdshin Krasa & Villamil (1992) households
perform the role of ‘monitoring the monitors’. Thisplies that banks also face an external
finance premium in obtaining funds from househokiscouraging them to accumulate inside
capital.

However, with the assumption of banks’ loan porti®lof finite size, the aggregation is
more difficult and it directly depends on the distition of risky portfolio in each bahk To
maintain the model tractability, we follow hereaf8inirand (2003when supposing that a bank
can only participate to the investment projectsiud firm™. In such a way, the idiosyncratic risk
is fully diversified at the aggregate level, but abthe bank level. This assumption also allows
us to simplify hereafter the previous notationsydayouncing to indicesandj .

Thus, at the periodt, a representative bank which lend =Q,K,,, —NF, to a
representative firm uses for that its inside acdated capital (NBt) and other funds raised

from a representative househol@i%} ) amounting to:A =Q,K,,, — NF, = NB,. Thus, a bank is

involved in two successive financial contracts. e one hand, its relationship with the
entrepreneur conducts to a contract in which thekbacts as a lender. Given the previous
information relative to the risk associated to fine’'s project and the fact that the bank should
afterwards collect sufficient funds from househdlaéinance the firm, the terms of this contract
come from the maximization of the entrepreneurigested benefice, subject to the participation
condition for the bank. The solutions of this preogrgive the firm demand for capital, the value

of @’,, and the value ofg%, that defines the threshold under which the reatimadf «,, cause
a bank failuré. The non-default loan rate associated to the aohtretween the entrepreneur
and the banl(Rﬁl) is then easily obtained from (1).

On the other hand, in a second time, the bankecttrinteracts with a household in
order to obtain funds necessary to the financintheffirm. In this relationship, the bank acts as
a borrower and the lender (household) has no irdban on the loan portfolio of the bank. He
forms his expectations on the basis of the averaigen for banks in the economy. As for firms,

19 SeeSunirand (2003jor more details on this subject.
1 See alsdChen (2001jor an equivalent situation, when one bank can tergeveral firms, but the return on firms’
investment projects is perfectly correlated witaibank, but i.i.d across banks.

2 This threshold &%, (c_otfl < cT)tfl) must fulfill the condition(l—,uB)cT)let R%,K., =R A , where

Rﬁi defined the highest return that can be demandetthdyousehold when lending to the bank (suppodiag t
this later is informed on the risk degree of thaksiloans portfolio).



each bank are now subject to an idiosyncratic nskeds

t+17

supposed to follow a log-normal

distribution similar to that otu,,. The realization of,,, represents private information, and the
bank could be encouraged to not publicly annoutde ia default situation. To obtain the real
value of ¢,,,, the household have to pay an auditing c(péTRﬁlBt ) proportional to the gross

return of the bank’s loans portfolio. The internagin activity of banks to be justified in the
model, the monitoring procedure must be more cdstijnouseholds than for banks (which are
specialized in this kind of operations). The tewhghe financial contract concluded between the
bank and a household are obtained by maximizingetpected bank’s benefit, subject to the
household participation constraint. The solution tbé program allows determinify, a

threshold valueg,,, under which the bank goes bankrupt, and the ntfmutterate(R[’il) on the
funds raised from the household at the end of perjdy the use of the following condition:

§t+l Rtrj’-l Bt = Rtél (2)

lf £t+l 2 §t+1’

bank's revenues are sufficient to fulfill its comtiments towards the

household. Otherwise, the bank goes bankrupt amdolusehold must support the monitoring
cost in order to recuperate the maximum of histsgamounting to(l—,uA)RﬁlBt .

Households are infinitely-lived in the model. Thegnsume retail goods, work in
wholesale enterprises and receive profits fromilezta (that they are owners). Their saving

consists in securities issued by banks eén the previous relations, for the perioy or in

other financial investments remunerated at thefris& interest rate. Households are neutral to
idiosyncratic risk hitting firms and banks, butyrere averse to aggregate risk, which means that
the aggregate risk inherent to the activity of 8rwill be borne by firms and banks. The

mechanism which protects households from the agtgegsk is the following. Both the non-

B

default lending rate(R+l) and the non-default interest rate on bank seeBri(Rl’il) are

predetermined at the end of peribdSo, if at the end of the periddr1, the effective return on
non-idiosyncratic component of firms’ investmendslower than expected, households will be
compensated with the higher non-default interdst@a bank securities.

2.2 Partial equilibrium on the credit market

To characterize the partial equilibrium on the drathrket, the mathematical approach is
quite similar to that used iBernanke& al. (1999)andSunirand (2003)Firstly, the solution of



the optimization program defining the relationsbipa bank with a corresponding entrepreneur
(borrower) is resumed in the following relatfén

Rt+1 (I:)J Qth+l
St =¥ |.k1+1J Wheres Et|:Rt :| akt'j_l >0 and k1+1 NFt _'_NBt

In a logarithmic form,S" simply defines to the firm’s external finance pramiin the

@)

model, i. e. the difference between the net returrthe firm’s physical capital required by the
bank(t+1 R%. —1) and the risk-free interest ra@e{l =R/, —1).
Unlike the referential model bBernanke & al. (1999)the firm’'s external finance

premium does not only depends on the firm’s finahpbsition(QlllF j but also on the inside
t

capital of its bank(NBt ) All things being equal, a low level of the firmiet wealth(NFt )

induces a higher cost of the external finance. Mdeee it also depends on the bank’s financial
situation. The lending interest rate required ®firm by a bank with low level of inside capital
would be higher than that expected from anothekbaith better financial position (in (3),
S negatively depends omNB ). This fact clearly shows the internalization bk texternal

financing cost for banks, by the entrepreneurs. déterioration of the banks’ balance sheets,
inducing higher cost for their external financelvailso reflect a tightening of the lending
conditions to firms. It is the bank capital chanmehnifestation, discussed in the previous
paragraph.

This mechanism becomes more evident after the ugsiolof the second optimization
program corresponding to the relationship betwesamkl{borrower) and household (lender) on
the credit market. Indeed, the relation (4) resuthegderms of this second financial contract, by

defining the bank’s external finance premi(ﬂﬁ).

B
S8 =W, |k2,|, wheres® = R aw—BB(D]>Oand K3, =2 (4)
Rt+1 ak1+1 NBt
As expected, the non-default return on the banka@ng portfolio, required by the
householcﬂRﬁl), is higher than the risk-free interest rate. Thplitude of the gap only depends

in (4) on the bank’s financial leverage, definedehby the inside capital on loans ratio. The
financial health of the intermediary impacts on tlwest of its external financing that will be
finally transferred to firms.

13 Details on the explicit form of all optimizatiomggrams and their resolution are available on rsojnea separate
Technical Appendix. See also Levieuge (2009b).



The firm’s net wealth mainly comes from the accumed benefits from a period to
another, i.d. the value of the fir(kr‘Ft ) it is assumed that the entrepreneur also aceatoyee

on the labor market and perceives the V\éﬁg_-e ) which is added in the firm’s net wealth.
NF, = p" VR +WF | (5)
The coefficienty© in the equation (5) corresponds to the survivabphility of the firm

at the periodt. As in all financial accelerator models, it is suppd here that a constant
proportion (1—yF) of firms leave the market each period. When livilng market, the entire net

wealth is used to consume final goc(d§t ):

1-yF

F

cF =(-y R +wr =22 N (6)

Besides, it can be shown that the value of the (Vﬁ; ) is given by the gross return on
capital after the repayment of the debt and thecated interests to the lender:

I s o La T < 2 -
VE =QRK, {R N QR B 7).

B~ (F Afq_,,B —B
In (7), al G(ch)+lé1 (1le[ )G(cq )Qt_lRK K, defines the external finance premium supported
-1~ N

B~ [F Al1_ ,BY~(-B
by the firm, an{R(f +H G(cq )+,u (1 H )G(cq )Qt_lRK Kt} can be replaced bg",R' .
QK —NF_

The bank inside capital comes also from the accatadlbenefits of the intermediation
activity, i.d. the intrinsic value of the bar(VBt ) and from small transferé’f‘) received from

the banks that are supposed to leave the marmplinportion(l— yB) each periolf. If the bank
leaves the market at the peribda small part of its inside capitétIB) is transferred to survival

banks, the rest being used to consume final gdﬁmg) Relations (8) and (9) describe this
behavior:

NB, = y®VB +T} (8)

1n line with other financial accelerator modefsistassumption is also used to insure the tradtabil the model,
namely to give the possibility to new banks to hawiial inside capital, necessary for the accessxternal
financing.



_ -y h-t®
cB =(1-y*Jui-t°)m —iyy(l—_tKB)TtB)NBt (©)

Similar to the relation (7) written for the firnhe bank’s value(VBt ) takes the form:

— pK | pf ﬂA(l_ﬂB)G‘(a_*{B) K
VB =R'B,, {R K CNF L N QR Kt}m (10),

Alq_ ,,B —B
where —# (1 K )G(cq ) Q_,R*K, is an expression of the bank’s external finan@mpum
QK ~NF_-NB,

- g ol@®) | o
and| R’ + ,u( KK. | is to be replaced bg2.R", for S&. given in (4).
|:R Qt—th - NFt—l - Na—l Qt—lR( ]! p $(_1R[ S—l giv I ( )

Finally, with a constant return to scale assumptmrthe Cobb-Douglas technology used
by firms and with an equivalent condition defined the banks’ activity, the previous individual
equations remain unchanged after aggreg&tion

2.3 General equilibrium

The partial equilibrium solved for the credit markeembedded in a dynamic stochastic
general equilibrium model of a two-country monetamyion. Apart from these financial
imperfections, the DSGE model is standard. In eagtintry, firms use labor and capital
(partially financed by debt) to produce wholesatalf goods, in perfectly competitive markets.
Retailers buy wholesale goods from the producedsratail them in a monopolistic competition
market. They slightly differentiate the output theyrchase with no costs and their presence
allows introducing nominal rigidities in the modeh line with the Calvo (1983)pricing
assumption. Households and firms (producers of edadé final goods) purchase CES
aggregates of the retail products and transform theconsumption goods or in investment
goods (used as capital in the production procédts, some costly internal adjustments). Because
the model consists of a two-country monetary ungwmestic households from a given state
simultaneously consume domestic goods and goodiped in the other country of the union.

Each country is inhabited by a continuum of inghitlived agents represented by the
unit interval. These agents choose consumpfyand leisure(L) and determine the worming

period (H =1- L) remunerated at a real rafé. The one period utility function is given by:

15 SeeBernanke & al. (1999r Sunirand (2003jor more details on the aggregation procedure.
10



o.-1 o,t+1
Lct o, — Jh Ht on (11),
o, -1 o, +1

c

U(C,.H,)=

with o the consumption intertemporal elasticity of subgtin, and o,the elasticity of the
disutility associated to labour.

The consumption is a composite index which depemtdghe consumption of goods
domestically produced and produced in the othentrgwf the union. The origin of goods is

indexed by 1 and 2, whil€ and C" denote the aggregated consumption in the firstiarttie
second country of the union, respectiveWD[Ol] represents the relative preference for the
consumption of domestic produced goods, in eachtcpu
- * l_ *
SR (o i (1

C=—=2__.c =11/ Lel 12
y' -y y'(1-y) 42

Price indexes for the two countries are respegtivétfined by: P=P’P," and
P =(r,)'(R, J, and the law of one price is supposed to hold.

Householdschoose a sequence of consumption, labour, bankrises and other
financial investment at the risk-free interest rathich maximizes an intertemporal utility
function, based on (11), subject to the followinglbet constraint:

RC +RD, +A <RWH, +A,R"+RDR' -T +M, (13)

In (13), R* =1+r" and R' =1+r,!, denote respectively the gross returns of the two
alternative financial investments for househol@igepresents lump sum taxes afid are the

dividends received from the ownership of retailn: Symmetric constraint applies in the
second country of the union, and the first orderditions associated t@,,D,, A andH,appear

in the following table:

Table 1. First order conditions for the householdgtimization

Country 1 Country 2
1 .-t R R

A=gCln A :E(Ct)ac

— 3 _ mof Pa * f* * Pt+l
0=A -BARuE [/1t+1]Et =) 0=A - BRuE [/]t+1]Et S

t t

0=4, - ARLLE, [/1“1] 0= - AREE |./1:+1J
H, = (ARW,)" H =(pw )"

11



" P . Pl , : :
Moreover, the condltlon(Rtil)E{Ft;l}:( il)E{F‘)jl}s fulfiled into the union,
t t

allowing to write:
C =C/(0,)" (14),

*

P . . .
where©, = F‘ is an expression of the bilateral terms of trade.
t

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

a -a * * * \a * \l-a
Y =a K L andY, =a; (K; (L) (15),
with a, an exogenous productivity factor that follows anskard autoregressive process in the
model: a, = p,a_, +&,, where &, defines a productivity shock, with zero mean amit u

variance. The labour imput in (15) is a compositdex of households Iabou.ﬁHt) and

entrepreneurial Iabou(HtF): L = HtQ(HtF )1_9. As briefly introduced previously, we assume

here that, in addition to operating firms, entreyas supplement their income by acting as
suppliers on the labour market. They are remun@maethis market at a rai& " , and the total
entrepreneurial labour is normalized to unity. Téssumption allows the wholesale producers to
have baseline revenue to borrow immediately; otlsmwthey should face unrealistically high
external finance premium level.

In each country, the investme(1§) is supposed to concern domestic produced ddods

The accumulation of physical capital is introdubgdhe standard equation:
K., =1-0)K, +1, (16),
where d is the depreciation rate of the capital.

It is also assumed that there are some interndiata@gljustment costg)([)], given by:

2
qj("’Kt):izou—t_J] K,,forg>0 (17)
t

w

P
Noting p, = —= the relative price of wholesale goods producedhénfirst country of the
1t

union, Q, the Lagrange multiplier associated to the procéssapital accumulation, and given

16 Taking it as a composite index of goods producethé two countries of the union, similar to the@semption
index, would not significantly change the resultshe model.

12



P_P L , .
the term of trade =—1 = ©,, the maximization of the expected discounted siimiomestic
2 t

firms operating income flows give the first ordesnditions relative toH,,H, I, and K,

respectively, reported in the table 2. The firsb teonditions define the labour demands. The
third defines the Tobin’® ratio. The last relation represents the expectedsgreturn to holding

a unity of capital fromt to t+1. At the optimum, the firms’ demand for capital unss the
equality between the expected marginal cost foettiernal financing and the expected marginal
return on capital.

Table 2. First order conditions for firms’ optimizan

Country 19

p(e,)7al- a):_t =W;p,(0,)” [L-Q)L- C’)# -wr ;g =1+ 220,

t t lt

E [RtEl] =—FE lpwl(eul)lya'L - g(dz - (ﬁj J + (1_ 5)Q1+1:|

1
Qt Kt+1 2 Kt+1

(*) For the second country of the union the firstl&r conditions are symmetric, except for the expdn
of ©,, which becomeéy—l) instead of(l— y).

Retailersare represented by firms, held by households, wpiechase wholesale goods
and retail them afterwards. Their main role in thedel is to differentiate final goods. They also
serve to introduce price inertia. Followidglvo (1983) it is assumed that a retailer changes his
price with probabilityl—¢, in a given period. Subsequently, the retailecipg behavior leads

to the following ‘new Phillips curves’ in the twoentries of the union:

Pu = BByl 40, and 7, = BE [, ]+ 4B, (18),
where n,, =log(P, /P,.,) and n,, =log(P,, /P,,) give the inflation rates calculated in the

domestically priced goods for the two countries,:w, 0., p; are respectively the

real marginal cost for a representative retaileeath country, anc defines, for allx,, the

deviation of a variables, from its steady-state.

Financial imperfectionsare then introduced in the present general equifibrmodel,
with regards to equations (3) to (10), after aggtieq. Because the firms’ investment in new
capital is conditional to the external financinge demand for capital in the economy depends on
the tightness of the constraints imposed on thditcnearket. Imperfections on this market make
the cost of external financing more sensitive ® fihancial situation of agents, amplifying the
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transmission of shocks on the real economy, as Weee in the following sections of the paper.
Before, note that the equilibrium relations on tla¢ional goods markets are:

Ex 1-0,
Y, 204G [y +(1- )0 |+1,+G +CF +CR (19)

Y =(0,)5 " C; - y)+ 0 y]+1; +G; +CF +CR (19),

while the national labour markets equilibrium ingsli

ontl

(H) o =(C)wnp)7ol-a), (20)

(H:)or = (c)) = pi (o) Ql-a); 20).

National governmentare responsible for the budgetary policy. They die¢he level of
government expenditures, financed by lump-sum takgsations (21) and (21’) define active
budgetary policy conducted by governments:

0, = Py0cs t P71 + P, Y, + & (21)

Gi = PyGia + P.7% + 0¥ +&g (21),
where ,og,p; <1, p.,p, <Orepresent the reaction coefficients of the budgefaolicy to
national inflation deviation from the steady—stap;,,p; <OQare the coefficients of reaction to
the output-gap deviation from the steady—state,&augpca‘;J are random shocks with zero mean and

unit standard deviation. Ip,, o, =0and py,p; =0, there is no active policy in the economy,

and government expenditures follows a standardegitessive process.

Finally, the common Central Bankonducts a common monetary policy rule (with
respect to the union-wide inflation):

f = Bofily + (1_:80):817A7tUM tE (22),
where 72" =%(ﬁt +ﬁf). Thep, > Ocoefficient corresponds to the reaction of the nanye

policy to the union-wide inflation deviation fromhe steady-state leves, 0(01) is the

smoothing coefficient of the nominal interest raad £, is a random variable of zero average

and standard deviation equal to 1, correspondirgntexogenous monetary shock (€aarida
& al., 1998)

Definition of the financial shock
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In previous equations), represents the fundamental value of the firms'spa} capital, given
by the actualized amount of dividends to be obtiimg the firms’ shareholders. We now allow
for the possibility that the market value of thepital, denoted hereafter byp", differ

temporarily from its fundamental valu@,, because of a temporary financial sho@@), such
that:

Q"=Q *&, (23),
with &, a random variable of zero average. If the shockearint, it affects the market value
Q" of the capital only at this period; afterwards,rtitg from thet+1 period, the equality

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

2
v Y. @ I
o) a -7 | |[+@1-0)Q"
pt( t)l aKt 2[ (Kth ( )Q’[ (24)'
Q4
Then, Q" replacesQ in the equations (3), (4), (5) and (8), respetyivkefining the dynamics

R[Km =

of firms’ net worth, banks’ net worth, and the sedpsent external finance premiums. So, when
Q" >Q,, the firms’ and banks’ net values increase withany rational justification. The

seeming improvement of their balance sheet alltvemtto obtain better conditions for external
financing, stimulating the national investment amatput (and inversely in case of adverse
financial shock).

Finally, the model is log-linearized around itsastg state. The calibration for the
parameters and the variables (or ratio) at theadst-state is made according to the references
found in the literature for the euro area. Ratioshsas capital/GDP, investment/GDP or total
consumption expenses/GDP are all compatible wighetstimations made for the euro area by
Fagan & al. (2001)Moreover, tt is realistically supposed that bah&sge a lower probability of

default than firmsand that the ratio% belongs to the interva[ 0.],0.2].18 Finally, the

probability for a bank to leave the credit marketidwer that for firms, and the audit is more
costly for households than for banks (what judifiee presence of banks in the economy). The
calibration for the baseline model is detaileéppendix 3

" Then, the financial shock corresponds to a onmgdinancial bubble, where®ernanke & Gertler (1999nd
Levieuge (2009%simulate an exogenous multi-period one. The aine e not to reproduce the effects of a long-
lasting financial bubble, but simply to adequaiekert financial shocks in the model.

18 See, for example, the numerical values use®inyirand (2003)and Levieuge (2009)n models with the bank
capital channel, calibrated for the euro area.
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3 Financial asymmetries and transmission of shocksinside the union

In accordance with empirical evidence and referriagthe analysis summed up in
Appendix 1financial structural heterogeneity is now introdd in the model, by assuming that
the banks financial leveragat their steady-state and tkensibility coefficient of the banks’

external finance premium to their financial strutei(w;) are not similar in the two countries.

We then analyze the sensitivity of the nationalaigits to the degree of the union’s financial
heterogeneity. We finally discuss the cost assedi# the participation of a given country to
such an asymmetric monetary union.

3.1 Transmission channels of shocks and dynamitgeahodel

We assume that the banking system in country 2iteibcapitalized than in country 1

(NE? =02> 0.15:N—:j. Moreover, country 1 is characterized by an exerfinance

premium for banks that is more sensitive to charigekeir leverage, compared to countfy.2
Concretely, ¢/ =0.002and ¢ =0.00lare chosen for the baseline calibration. To well

distinguish the role of the asymmetric bank capstainnel in the union, we consider that both
countries are identical in the firm-side (i.e. f&meverage and sensitivities for firms’ external
finance premium are the same). So, besides the symoal financial accelerator related to the
firms’ financial situation, we expect to obtain additional and asymmetrical financial

accelerator due to the banking sectors heterogeneit

This is verified in theFigure 1 which represents the dynamics of the two member
countries of the union following a restrictive comm monetary shoc® As a whole, the
response functions have the expected profile. \W&pect to the calibration, it unsurprisingly
appears that banks’ external finance premiums are meactive to the shock in country 1, where
credit conditions for firms are more severely tegieéd. Then demand for capital, investment and
output decline. Finally, the drop of aggregate dauini@ads to a further decrease of the inflation
rate in country 1, compared with country 2.

The (heterogeneous) bank capital channel is théenpally very powerful. Despite the
low calibrated values for the elasticity of banksiance premium to their respective balance

9 A lower capitalization ratio at the steady stateagenously implies a higher monitoring cost (sependix 3).
As the latter leads to the definition of an extérfinancial premium in such a CSV framework, assugni
simultaneously a lower capitalization and a higakasticity to banks’ leverage to characterize thesthaffected
country is logical. All the same, both asymmetriéls be analyzed separately straight afterwards.

20 Simulations are implemented with Dynare. See Adteng Al. (2009). Note that thBlanchard-Kahrconditions
are satisfied; the model has a unique and stadjlectory.
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sheet structures, the asymmetries in the naticeaadtion to shock are nevertheless large. The
investment and the output decreases are almosn@@% important in country 1, compared with
country 2, and the inflation decrease is 30% higher

Large asymmetrical responses are observed whatevshock (technological, budgetary
or financial). Typically, thdigure 2depicts the impulse response functions for thedaumntries
of the unionface to an unexpected fall in the market valuehef physical capit:ﬁQm). This
shock negatively affects the agents’ net worthirthieancial position and the external finance
premiums they must bear. Once again country 1 iseraffected than country 2. Two factors
contribute to these dissimilar national adjustmefisst, national banks face higher external
finance premium in country 1 because of their dedpancial fragility and because of the

higher sensitivity coefficienty; to their balance sheet structure. The cost ofithes’ external

finance is subsequently higher, reducing the ingenio invest and the aggregate demand in
turn. As a result, inflation falls more in country

Figure 1. Impulse response functions to a monetanck
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Second, as the Central Bank reduces the commomabmterest rate accordingly to the
average inflation rate, the real interest ratedases more in country 1 than in country 2. In the
absence of union, the national Central Bank ofctintry 1 would have cut its policy rate more
than would have done a common Central Bank (witkragye objectives). This reinforces the
adverse effects of the initial shock, as the higherreal interest rate, the lower the investment
incentives for firms, the lower the present constiompincentives, and the lower the aggregate
demand Subsequently, the investment drop is more thadalBi@her in country 1, and inflation
and output divergences are important within the@ani

Figure 2. Impulse response functions to a negdinancial shock
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3.2 Sensitivity of the economies to the degremaiéial heterogeneity

The more heterogeneous the union is, the largezftaet of financial asymmetries on the
transmission of shocks. Two sources of financiaynmasetries are successively analyzed,
following a negative financial shock.
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Firstly, thefigure 3illustrates the sensitivity of the economies tdet#nces solely in
terms of national banking systems leverage. While ¢lasticity coefficient for the banks’

external finance(wg) is fixed to 0.002 for the two countries, the na#ibbanking systems

leverage take the value 0.1 for country 1, andegawithin the interva[IO.lO.Z] for country 2.
The national differential in the banks’ and firnfisiance premiums are depicted in the first two
graphs. It clearly appears that the higher hetereige between national banks’ financial
structures, the higher external financial premiumiéferential (for banks and firms).
Consequently, as illustrated by the last graphheffigure 3 which represents the variance of
inflation and output differentials under the foucesarios considered, higher financial
heterogeneity implies significant higher inflaticand output divergences among member
countries. Thefigure in Appendix 2echoes this numerical experiment. It is shown that
common equity to risk-weighted asset ratios weduced in 2007-2008 in Europe and the
United State, with a deeper decline for the latfes.a result, the AA-rated bank bond index
spreads relative to government bonds — a proxyh@mexternal financial premium embedded in
the model — increased in both regions, but far morthe United States. The same empirical
evidence might be noted among the EMU members.

Figure 3. Impact of the banking system leveragenasgtry on the model dynamics
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Secondly, the figure 4 illustrates the increasingeences implied by growing
differences in terms of elasticity of the finanaermium for banks to their financial structure. It

is now assumed that th’éIBE ratios are identical and equal to 0.15 in the twantries, while

@3 is fixed to 0.001 for country 2, and varies withire interval [0.00],0.00C-} for country 1.
Differentials are represented in absolute valuecelmgain, higher heterogeneity in the
sensitivity of the national banks’ premiums to thHealance sheet structure is associated to more
asymmetric transmission of the financial shockdasthe union, and to higher inflation and
output divergences among member countries.

Figure 4. Impact of the sensitivity coefficientsenegeneity on the model dynamics
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3.3 The costs of a heterogeneous monetary union

As briefly evoked, it can be demonstrated thatcibhreduct of a single monetary policy for
the (financially asymmetric) union as a whole wassthe cyclical divergences.

When considering a symmetric monetary shock in lthseline model, preliminary
simulations indicate that the reaction of the outgfithe country 1 (stronger affected by the bank
capital channel) is instantly 60% higher than iurdoy 2. In contrast, if each country were
supposed to conduct autonomously its monetary yotlee output response in the country 1
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would be only 20% higher than in country'2n other words, a common monetary policy in an
asymmetric union implies gtabilization bias

Figure 5illustrates the rationale for the stabilizationdia a context of negative and
symmetric financial shock. As a common monetarycygadeeks to stabilize the average inflation
in the union, the interest rate cut is more impdria the union than what a national monetary
policy would implied for country 2 (which is by deition less sensitive to shocks).
Subsequently, this economy benefits from a lowal irgerest rate, which mitigates the decline
of investment and output, and immunizes it to skoeks a whole. On the contrary, the
participation to the asymmetric monetary union ikeglmore serious reactions to shocks
(compared to the national conduct of monetary pbdlfor the country with high bank capital
channel. Thus, a single monetary policy that oelgcts to average variables of an asymmetric
union worsens the cyclical divergences among meicdnantries.

Figure 5. Centralized monetary policy and macroewsuit divergences
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! The model then provides results that are quantéhtiin accordance witunirand (2003gndLevieuge (2009)
for a homogenous economy.
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In this respect, we wonder in the following sectwinether the consideration of national
information for the conduct of monetary policy ikely to mitigate cyclical disparities, and to
this end, how national budgetary policies havegd@dmbined.

4 M acr oeconomic policiesto mitigate the effects of financial heter ogeneity

Starting from the empirical evidence mentionedha introduction about the financial
heterogeneity of the euro area, in a situation wherancial shocks are not insignificant, this
section aims to study the suitable macroecononiicypmix for a monetary union embedded in
an institutional context based on the Treaty obbis

On the one hand, we consider an independent con®®enitral Bank whose policy is
responsible for the union-wide price stability amtich does not cooperate with the national
governments (in accordance with tAgicle 130 of the Treaty). On the other hand, budgetary
policies are conducted by the national governmeXitsrnative strategies for the Central Bank
(centralizedvs based on national information) and for governmdhtidgetary cooperatiors.
autonomous conduct of national budgetary policegs) analyzed following a sequential game.
The Central Bank chooses first its strategy. Naligovernments observe the orientation of the
monetary policy and define afterwards their poBci8imple monetary and budgetary rules are
optimized and evaluated in terms of welfare gaimsler each configuration.

As indicated in (22), the monetary policy rule knthe short-term nominal interest rate to
the union-wide inflation. But the coefficientg,, 3, are optimized under two alternative
objectives. In @entralized strategythe Central Bank stabilizes only the averagatith for the
union, and is not concerned by national divergenths loss function to be minimized is then
given by??

L% =vaf™ )+ A, varai”) (25),

where var(X)defines the second order moment for thevariable of the model, and

“Following Woodford (2003), the Central Bank lossidtion could be derived from the intertemporal itytil
function of the representative agent. Nevertheldss,is in effect not a result, but a hypothe¥ikgodford assumes
that the objective function of the Central Bankfeetly matches the objectives of the collectivithis returns to
neglect the vast and persuasive literature whidltaies that the central bankers' preferences depemstitutional
and political matters, and not only on structura® See for instance the surveyHayo & Hefeker (2008)So it is
not less rigorous to directly refer to the actuabduct of the ECB to deduce its preferences. Flosmviewpoint, it
can reasonably be assertett factoand de jure) that inflation stability is its single objective. Withespect to
empirical evidence, a penalty with regard to theriest rate volatility is also added in its objeetfunction in order
to reproduce the interest rate smoothing.
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AR =1" -1 . A is the relative importance given by the monetarlicgao the interest rate

smoothing. Besides,rmonetary strategy based on national informatiesponds to the situation
in which the Central Bank is simultaneously conedrby the union-wide inflation stabilization
and by the stabilization of the inflation differe$ inside the unionrBadarau-Semenescu & al.,
2009).The loss function of the Central Bank then becomes

Ak

L% = var{a™ )+ var7™ )+ A, var(ar®), for 7 = ﬁ‘—;ﬂ‘ (26)

Now, Budgetary policytakes the form of active budgetary rules, as éefiby (21) and
(21'), whose coefficientp,,p, and p, have to be optimally chosen by each national

government respectively. Again, two budgetary reginalternatively considered. In reon-
cooperative budgetary policy regim&hich refers to an autonomous conduct of national
policies, each government optimize the followingddunction, considering as exogenous the
public expenditures of the other countfy:

L® = A8 var(77) + AS var(9) + AS var(g) (27),

where A%, /1‘;’ and )l‘; define the national preferences for inflation, puit and public

expenditures stabilization, respectively. Inceoperative budgetary policy regimmen the
contrary, both governments are endowed by a urgquoperative loss function, calculated as the
average of national loss functions:

| Coop — % (LG + LG*) (28)

According to the new Treaty of Lisbon, entered ifax@e on ' December 2009, national
governments have the autonomy in the conduct obtldgetary policy for their own country,
but they must however respect a global orientaderided at the union-wide level. Such a global

- - . . . . . . . G G
orientation could be interpreted in terms of comnobiectives. This implies that;, A, and
/1‘; in (25) are identical for each national governmdihis institutional framework can be seen

as animplicit coordination mechanism that affects notyothe cooperative budgetary regime,
but also the non-cooperative ane

% Such form of governments’ loss functions is alsmsidered inVillieu (2008). SeeVan Aarle & al. (2002),
Leitemo (2004pr Vogel & al. (2006)for explanations about to the presence of a pubgenditures stabilization
objective in the budgetary policy loss functions.
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Simple optimal rules for the monetary policy

The common Central Bank chooses the design of asemary policy independently of
the national governments actions. The results ef dptimization procedure, under the two
alternative strategies defined above, and consigdroth technological and financial shocks, are
summarized in the tableé*3 As expected, the centralized monetary policy appéabe more
reactive to symmetric shocks than a policy thaesakito account the specific situation of
member countrie$

Table 3. Optimal coefficients fioe monetary policy rule

Optimal 3, with Optimal /3, with strategy based on
centralized strategy national information
145704 143749

Simple optimal rules for budgetary policies

After the Central Bank announces the orientationtt@d monetary policy, national
governments optimize their budgetary decisions. ek to consider the reaction of the
budgetary policies to symmetric (monetary, techgigla or financial) shocks that may hit the
union. The results of the numerical optimization tbe budgetary rules coefficients are
summarized imable 4for the non-cooperative budgetary regime, andlahle S5for cooperative
national budgetary policies. In both cases, it s$sumed that the Central Bank conducts a
centralized polic$f.

It clearly appears fronTable 4that, whichever coefficients for the governmentasl
functions, the coefficients for inflation and outmiabilization are (as expected) negative in the
budgetary rules. Moreover, taken in absolute vahese coefficients are systematically lower in
country 2 than in country 1. Precisely, in the lwation, country 1 was supposed to be more
sensitive to shocks. It thus needs more stabitimally the budgetary policy, and it is exactly
what the government does by choosing higher cooretipg coefficients in its budgetary rule.
This means thatyith a simple non-cooperative budgetary regimejamatl governments could
play an active role in mitigating asymmetries ie tnansmission of shocks due to the structural
heterogeneity of the union.

> In line with Sauer & Sturm (2007)Fourcans & Vranceanu (2007t Licheron (2009) ,BO equals 0.96.

Optimization was made considering monetary, budgetad technological shocks with unit standard atéen, and
financial shocks with standard deviation equal.ta 0

% For asymmetric shocks, the situation reversesy HEre better stabilized under a monetary policemigd to
reduce inflation divergences inside the union, thiader a centralized monetary policy.

% Results with an inflation divergences oriented gtary policy are qualitatively similar (see tabile#\ppendix .
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Table 4. Non-cooperative budgetary rules coeffiienth centralized monetary policy

Governmental loss

functions coefficients Country 1 Country 2

Py =0.2189 p, = 0.1477
A =LA =154 =05 py =-0.2022 p, =-0.1727
P, =-10861 o, =-0.7125

p, =0.2368 P, =0.1720
A2 =LA =125 =05 Py =—0.1355 p, =-0.1155
P, =-0.7648 0, =-05162

p, =02175 P, =0.1623
A2 =L =1,4° =01 p, =-0.6526 p, =-05476
pn =—36283 p, =—2.3157

Unlike the non-cooperative regime, optimal coopeeatbudgetary rules are not
consistent with the stabilization needs of membeuntries (Table 5). For example, the
coefficient associated to the inflation gap in tbeuntry 2 budgetary rule is positive,
corresponding to a definitely destabilizing effextthe government optimal actions in this
country.

Table 5. Cooperative budgetary rules coefficientd wentralized monetary policy

Governmental loss

functions coefficients Country 1 Country 2
py =0.1779 p, = 0.6051
A =145 =15 A; =05 p, =—0.1901 P, =-00632
Pr = ~05985 P, =0.2576
pg =0.2079 p, = 05625
A5 =147 =145 =05 p, =-0.1237 P, =-00459
Pr = 04442 P, = 02049
py =0.1929 p, =09225
A=r=18=01  p,=-05955 p, = ~00445
p, =-16366 0 20048
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At first glance this result seems counter-intuitiBait following Badarau-Semenescu & al.

(2009) it can easily demonstrated that the cooperative lmsstibn L*°® can be alternatively
written as:

vl vl vl vl o 2 vl valg)  29)

This function implicitly incorporates centralizedaBilization objectives and national
divergences stabilization objectives. Since all ggaments accept to fight divergences in the
union, one possible solution is that each economake® an effort to reach the average
performance of the union. This explains the posisign of the national inflation stabilization in
the budgetary rule of country 2 (which is suppoelde less affected by shocks). Consequently,
the cooperative budgetary regime is not necesssuilgble in an asymmetric monetary union.
The need for responding to divergences in inflationtput and public expenditures finally
makes the individual stabilizations less satisfytimgn in a non-cooperative regime.

Figure 6. National responses to a restrictive mangshock
(for A, =14, =154, = 05)

st dev (output differentials)=2.97 |
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Figure 6 illustrates this point, in case of resivie and symmetric monetary shock. As the
government in country 2 takes care of macroeconalimiergences in the union, its policy is not
expansionist enough to duly stabilize its natiooalput (otherwise it risks to exacerbate the
divergences). Precisely, reaction to inflation dipences implies a reduction of public

expenditures in country 2 simultaneously to anease in country 1 (cfo, andp, coefficients in
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table 5). Moreover, the reduction of output diverges implies a lower increase of public
spending in country 2 relatively to country 1 (sqgandp; coefficients in table 5). Certainly, the

budgetary response of country 2 to government spgndivergences asks for an increase of
national expenditures, but this pressure is incigffit to compensate the reaction to inflation
divergences.

Consequently, as the global effect of these mixadeks finally leads to (excessively)
moderate public expenditures (at the national )enetountry 2, the country 1 in turn can not
envisage implementing an ambitious stimulus schedtkerwise, it would be penalized by a
growing public expenditures gap. In other wordscauntry 1, the lower stabilization of the
national variables is explained by the reactiorthef budgetary policy to government spending
divergences. This reduces the amount of public mdipgres in the cooperative regime,
compared to the non-cooperative one, with consdbylkess stabilizing effect on the economy.
All in all, country 1 does not significantly benefrom a cooperative regime, whereas the
situation of country 2 is worsening (comparativeiyh non-cooperative regime).

Table 6. Stabilization performance of a coopigenon-cooperative regime

Financial shock M onetary shock
Country 1: Country 1:
y, 1102 m 1102 y, :1.003 7T, :1.002
Country 2: Country 2:
y, :106 m, 105 y, :115 m, 107
Inflation and output differentials: Inflation and output differentials:
y™ :098 7™ :098 y™ 065 7 :070

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

compared to the non-cooperative org>/ g, for xD{yl, Y,, 75, 75,y M }

The last exam consists in analyzing the qualitapixegerties of four alternative policy-
mixes gentralizedinflation divergences orientedith cooperative/non-cooperativbudgetary
policies), evaluated with respect to a union-wideia loss function, which corresponds to the
average of national social loss functions:

EL =5 s va(g)+ 45 va()+ 4 valg) 4 valy J+ 4 valiz )45 valg | (30)

/11;’,/1,5,,/1‘;' are symmetric preferences for the stabilizatiomoofput gap, inflation and public

expenditures in the national social loss functidngo cases are considered. On the one hand, it
is assumed that governments share the prefererfcése asociety for inflation and output

stabilization: A5 =%, for xO{y,77}. On the other hand, it is worth considering that
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governments are more concerned about the stallizat public expenditures than the society.
In extremis, society is assumed to not really aveut the public spending stabilization, in

which case:A; =0.

The evaluations for these different policy-mixes aeported inTable 7.Three sets of
social loss function’s coefficients are consideagd reported in the first column. The second
column compares the expected losses issued fremalive budgetary regimes, independently
of the monetary policy design. The third column pames the expected losses issued from
alternative monetary strategies for the CentralkBardependently of the budgetary regime.

Table 7. Expected social loss comparison ftarahtive policy-mixes

NCoop Coop C C+Div
ELYCeP/ ELS ELS/ELS
(whatever the monetary strategy) (whatever the budgetary regime)

Social loss function coefficients

A, =LA =1545 = A7 =05 ELY“® = 1.054ELS™P ELS = 0.972ELS™Y
A5 =0<AS =05 ELS" = 0.979ELS™ ELS = 0.973ELS™"
Ay =LA =145 = A5 =05 ELS“* = 1.039ELS™ ELS = 0.972ELS™Y
A=0<A°=05 L™ = 0.986EL"” ELS = 0.973ELS"™
A =LA =145 =45 =01 ELY®® = 112ELP ELS = 0.973ELL™Y
A =0<® =01 L™ = 0.902EL ELS = 0.974ELS"™

’ ELg =expected social loss with a centralized monetarticpo EL(;+Div = expected social loss with monetary
policy based on national informatiori:_:LgCOOp = expected social loss in a non-cooperative budgetagime;

ELY = expected social loss in a cooperative budgetagyme.

When the social preferences for stabilization dne same as the governments’
preferences, the expected loss of a centralizedetapnpolicy is systematically lower than in
the alternative case where the Central Bank fighfition 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 assumptib identical social and

*” As discussed iBadarau-Semenescu & al. (2009)ch modification would be beneficial only if & $upported by
simultaneous consideration of output divergenceklerunion.
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governmental stabilizing preferences in the untba,results favour the cooperative regime over
the non-cooperative one. But the relative bendfthe cooperative regime comes only from the
stabilization of public expenditures and the deseeaf their divergences inside the union

(/13 # 0). Indeed, the computation of the alternative ddoiss function solely defined in terms
of inflation and output stabilization/1§ =0) reasserts the superiority of the non-cooperative

regime, as indicated ifigure 6. Besides, considering that social preferences masthcern
inflation and output stabilization, whereas goveents also care about public spending (level
and dispersion) is plausible. Typically, such deddénce in preferences could be explained by
ad-hoc budgetary constraints like those imposethbyStability and Growth Pact, which do not
necessarily reflect the social preferences. In tase, a non-cooperative regime remains
preferable.

5 Conclusions

Considering the well-documented financial hetereggnof the euro area, paying
attention to the bank capital channel (which haseggted great interest for several years), and to
financial shocks (which are now recurrent), thipgraaims to study the suitable policy-mix in
such an European context. The analysis relies alyremic stochastic general equilibrium
model, calibrated in reference to previous stud@sthe euro area. This model generates
conventional dynamics, but with a deeper amplifaratof shocks, because of the effects of
financial accelerator and bank capital channel.ufations indicate that structural and precisely
financial asymmetries lead to striking cyclical eligences among members of the Union. This is
true in case of financial shocks, what illustrates diverging individual responses of European
countries following the subprime mortgage crisis. this vein, it is shown that the more
financially heterogeneous the Union is, the larges cyclical divergences. Moreover, the
conduct of a single monetary policy for the Uniamaawhole seriously worsens these national

divergences.

The normative conclusions are the following. Fistit appears that a&entralized
monetary policy dominates a strategy based ontiofiadivergences in the Union, whatever the
budgetary regimeThis conclusion confirms previous results in therfiture, according to which
the aversion of the common Central Bank to natialnrgences could be beneficial only if it
focuses simultaneously on inflation andtput (what is not the case for the ECB). Secandly
decentralized budgetary policies need to be maragbive in countries that are structurally more
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sensitive to shocks (those where the bank capliahmel is more powerful). In that case,
budgetary policies can contribute to mitigate tfieats of adverse shocks. Thirdly, a cooperative
budgetary regime (defined as the average of thematobjective functions) is likely to be
counterproductive. Indeed, in such a regime, eacimtcy has to make a step toward a common
target (partly defined as a combination of inflati@output and public spending divergences). If
heterogeneity is important, this returns to be tisfsatory for any country in the end. Finally, it
is shown that if social preferences mostly conaeflation and output stabilization, whereas
governments also care about public spending (becaluthe existence of an excessive deficits
procedure for instance), then a non-cooperativetisol (but with an implicit coordination
mechanism implying similar objective functions imet member countries, what is an
interpretation of the global common orientationmoted by the new Treaty of Lisbon) is clearly
preferable.

Typically, in the context of diverging responses Eyropean economies following the
subprime mortgage crisis, a cooperative budgetaginte would have implied an insufficient
reaction of national governments, with regards lawtheir own situation had required. Caring
about inflation divergences between the membess,léks affected countries like France for
instance would have had to refrain from ambitiotisuglus plan (compared to what should be
nationally required). Otherwise, they would have erbe responsible for worsening
macroeconomic divergences, what is inconsisterit Weiboperation”. In the same way, the most
affected countries, like Italy for example, wouldvie been constrained to circumscribe their
economic stimulus plan, in order to limit the pabdipending divergences. All in all, European
countries would not have benefited from a coopesatbudgetary regime, whatever their
sensitivity to the financial shock.

Certainly, it would be worth assessing the potémttvantages of budgetary federalism
in such a context. But the European hesitationsithae accompanied the Greek debt crisis tend
to demonstrate that such an arrangement is far foemg widely accepted. And anyway,
monetary and budgetary arrangements are surelgnoatgh to entirely annihilate the effects of
adverse shocks (and in particular the effectsraricial ones) in a heterogeneous Union. Efforts
aimed to improve structural, and particularly finmh convergence are indispensable. On the
other hand, micro and macro-prudential measuresessential to dampen the recurrence of

financial shocks, or at least to mitigate their maconomic effects.
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Appendix 1. The heter ogeneity of the bank capital channel in Europe

Badarau-Semenescu & Levieuge (20E@pluate the potential strength of the bank
balance sheet channel in the European countriesr &halysis relies on national data collected
for nine European states, from 1999 to 2007. Ind@feoncentration and competitiveness in the
banking market, banks’ balance sheet based stalg¢tuticators, indexes of the banking system
profitability or liquidity, the importance of othdmancial markets (equity or corporate bonds
markets) as substitute to the credit market, thstexce of strong relationships among national
banks, and the dependency of the domestic agetite toanking credit, are all considered in the
study. After extraction and interpretation of th@pipal components, results are gathered and a
cumulative score is calculated for each countryosehare represented in the followiigure. A
high positive (negative) score is associated temally high (weak) bank capital channel,
comparatively to the union as a whole (which defities origin ‘zero’).

The strength of the bank capital channel in eueaacountries
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Appendix 2. The financial structure and the external finance premium for banks: A
comparativeillustration United-States/ euro area

Aggregated banks’ capital and external financiegmpiums (FMI)
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Appendix 3. Calibration of the DSGE modd

I Value Value
Description Parameter
country 1 country 2
Intertemporal elasticity of substitution g, 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 theogpk ¢ 0.7t 0.7t
Capital contribution to GC a 0.3t 0.3t
Part of entrepreneurial labour in total lak 1-Q 0.c1 0.01
Part of households labour in total lab Q 0.9¢ 0.9¢
Depreciation rate for capital 0 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
Steady State: Exogenous fixed values
Real marginal co P 1/1.1 1/1.1
Banks inside capital/ loans re NB/B 0.15 0.2
Firms net wealth/ capital ra NF /K 0.4 0.4
Public expenditures/GDP ra G/PIB 0.1¢ 0.1¢
Firms probability of defaulf E (cT)F ) 0.0¢ 0.0¢
Banks probability of defau E (@B) 0.07 0.07
Average external finance premium for firn r<—rf 0.0Z 0.02
(in annual basis)
Steady State: Calculated values

Auditing cost for bank e 0.01¢ 0.07i
Auditing cost for househol ut 0.801 0.54¢
Variance for thex distribution o 0.253: 0.253:
« threshold value for banks w® 0.52 0.5z
a threshold value for firms wf 0.601¢ 0.601¢
Banks probability to leave the marl 1-y® 0.01 0.01
Firms probability to leave the mar 1-yF 0.017 0.017
Capital/GDP rati K/Y 7.054¢ 7.054¢
Investment/ GDP rat /Y 0.211¢ 0.211¢
Banks consumption expenses/C CB/Y 0.00¢ 0.00¢
Firms consumption expenses/C CF/Y 0.04¢ 0.04¢
Households consumption expenses/( ClY 0.573¢ 0.550:
Total consumption expenses/G (C+CF+CI3/Y 0.62¢ 0.62¢
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Appendix 4. Budgetary policies optimization under inflation diver gences-oriented
monetary policy

Table 4.1 Optimal coefficients for naeperative budgetary policy rules

Governmental loss

functions coefficients Country 1 Country 2
Py = 02204 p, =0.1483
A =145 =151 =05 p, =—0.2035 p, =-0.1740
P, =-1.0849 0, =-0.7107
p, =0.2382 P, =0.1727
A =LA =145 =05 p, =-0.1364 p, =-0.1164
pr=~0.7639 p, =-05149
p, =0.2191 P, =0.1631
A =15 =145 =01 p, =-06578 p, =-05522
P =—36250 0, =-2.3106

Table 4.2 Optimal coefficients for cooperative betdgy policy rules

Governmental loss

functions coefficients Country 1 Country 2
p, =0.1810 o, =0.5964
A =LA° =155 =05 Py =—0.1915 p, =-0.0654
P, =-05978 0, =0.2608
p, =0.2110 P, = 05355
A =LA =145 =05 p, =-0.1246 p, =-0.0476
P, =-0.4436 o, =0.2075
p, =0.1974 p, =0.9098
A =LA =145 =01 Py =-05996 p, =-0.0519
Pr =-16349 0. =0.0553
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