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Abstract

The credit market constitutes a predominant sountefinancing in the European
economies. Its heterogeneity, confirmed by receidiess, represents an important feature of the
euro area. Based on these empirical findings, thjeaive of the paper is twofold: 1) it analyzes
the implications of the financial heterogeneity anmonetary union, and 2) examines the
pertinence of some possible policy-mix solutionsettuce the cyclical divergences induced by
financial heterogeneity. If a centralized monetaoticy appears to be more advantageous for
the union than an alternative inflation-divergencesented policy, the national budgetary
policies represent the main instruments to mitigastelical divergences. To this end, they must
be correctly coordinated inside the union. Such amrdination mechanism is emphasized,
coming from the governments’ commitment to a comsimategy for the budgetary policy
conduct, in line with the conditions proposed lyy tiew Treaty of Lisbon for the euro area.
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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, govemnit®nd, corporate bond, banking credit
and equity market), the banking markets are thet imeierogeneous. Indeed, price differentials
remain high compared to other monetary unions,bexmde biases in lending to and borrowing of
small non-financial corporations and households peesisterit According toAngeloni & all.
(2003), the asymmetric information between lenders anddvggrs in the European credit
markets could partly explain these price differalsti Credit conditions would thus depend on the
national firms’ and banks’ financial structutes

Such a financial heterogeneity implies that a symmehock will have asymmetric
effects in the member countries, what a common maoygolicy can not deal with. This is true
in particular for financial shocks, which have beeorecurrent over the last two decades (the
EMS crisis, the spillovers of the Asian financiakts, the "dot-com bubble” boom and burst, the
subprime mortgage crisis). As shown during the suig mortgage crisis, banks constitute
nowadays key actors for the transmission of finainsfiocks. Several recent contributibhave
highlighted the importance of thenk capital channglaccording to which the banks' balance
sheet structures may act as an amplifier for taasmission of shocks to the real econbmy
According to this literature, the question of tlanks’ financing is as problematic as the question
of external financing for firms. Because of an ageproblem between banks and their creditors,
the formers bear an external financial premium Whgnegatively related to their capital ratio
(and so counter-cyclical). This external financprgmium is ultimately passed on to the credit
conditions to firms. Considering simultaneously thain factors underlying the bank capital

! See for instancdondeau & Sahuc (2008), Sekkat & Malek Mansour $208ngeloni & Ehrmann (2007), Ekinci
& al. (2007), Hofmann & Remsperger (2005), LaneO@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 &dldj equity and bond markets are more and morern#gnt on
common news, instead of purely local risk factors.

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

® SeeBlum & Hellwig (1995), Chen (2001), Sunirand (200%mn den Heuven (2006), Gerali & al. (2008),
Levieuge (2009)To this respecGertler & Kiyotaky (2009panalyze the case of a capital quality shock tdaéxphe
role of financial intermediaries in the propagatafrthe recent crisis

® In other words, the bank capital channel is arital transmission mechanism of asset prices meves, with
the Tobin's Q ratio, the wealth effect and theririal accelerator a la Bernanke & al. (1999).



channel, a preliminary empirical study Badarau-Semenescu & Levieuge (20ib@)cates that
European countries are ought to be more (Germaaly, Netherland) or less (Finland, France,
Spain) sensitive to this mechanism

This context raises the question of the appropmaéeroeconomic policies in case of
heterogeneous monetary union facing recurrent imhnshocks. Certainly, avoiding huge
financial crisis requires adequate micro and mactmtential measured €vieuge 2009 The
reduction of financial heterogeneity also demandsravergence of structural policies. But both
need time and strength of will to be implementddisithus worth examining the desirable
mixing of the two main existing EMU policy toolsheé common monetary policy led by an
independent central bank and the budgetary polamaducted by national governments.

Since 2008, intensive debates actually concernedatitk of coordination of economic
stimulus plans inside the euro area and the wayMB-members could help the countries the
most affected by the recent crisis. Discussions exssted with regards to the appropriate design
of the monetary poli¢y The aim of the present article is to determineictvhpolicy-mix
arrangements are likely to mitigate the effect$imdncial asymmetries in a monetary union 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 witfigure 1.1in Appendix }.°. As for the euro area, the monetary
policy is supposed to be conducted by an independhtral bank that must ensure the price-
stability for the Union as a whole. Budgetary policies areedé&ralized and remain under the
responsibility of the national governments. Differstrategies for monetary policy (centralized
vs. based on national information) and for budgetpolicies (budgetary cooperation vs.
autonomous conduct of the national budgetary ppbeg studied. These policies are combined
in a sequential game, with the central bank chapdirst its strategy, and the national
governments defining afterwards their (cooperatvenon-cooperative) policies. Four policy-
mixes are thus obtained. Their benefits are evadliaith respect to an exogenous social welfare
criteria calculated as the average of individualadoss functions within the Union.

" Thefigure 1.1in theAppendix lsummarizes the conclusion of this exam.

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

° A previous example in modeling a two-country mamgtunion with financial heterogeneity is providesgt
Gilchrist & al. (2002) If their work just introduces asymmetric firmsalance sheet channels within the union and
analyzes the transmission of technological shodisgua ad-hoc monetary Taylor rule to describerttometary
policy, we extend their study toward the considerabf the bank capital channel and we show howntieelel can

be used to evaluate different policy-mix strateggn 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 remain the better umants to fight the asymmetric transmission of
shocks in a monetary union with financial heteragiges. The model emphasizes the drawbacks
associated to a possible cooperative budgetaryneefpr the union. It also proposes a simple
coordination mechanism of national policies thatraduced in the non-cooperative budgetary
regime, could allow reducing divergences causethbyasymmetric transmission of shocks in
the union. This mechanism perfectly fulfills thend@ions of the new Treaty of Lisbon entered
into force on 1 December 2009. It consists in tbeegnments’ commitment to a single strategy
for the budgetary policy conduct that clearly defirihe stabilization objectives and their relative
weights in the national loss functions.

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 sisoeikhin 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. Tkedaction formulates some concluding remarks.

2 The basaline mod€

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 bamixténds the reference financial accelerator
model ofBernanke & al. (1999)by introducing the bank capital channel in thalgsis, in line
with the instructions provided b8unirand (2003)and Levieuge (2009)It then proposes the
transition to a two-country model, in a way similaiGilchrist & al. (2002)

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 imegism of the model, written for a given
country, relies on the following sequence: housgéhttnd money to banks, which in turn insure
the financing of firms (entrepreneurs). Two typdscontracts must be concluded on the
imperfect credit market: a first one is betweenrepreneurs and banks, necessary to the



financing of firms’ investment in capital; a secoonde is between banks and households,
allowing banks to obtain funds necessary to thenfoing of firms.

Entrepreneurs are risk neutral. To produce whatefiahl goods for the peridd1, 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 external funds from a represemetétank j to partially finance its
capital investment. Debt contracts have one pennadurity, given that an idiosyncratic risk
(a)fﬂ) affects the representative firm’s expected reRifn'® Considering a costly verification
framework Townsend, 1979%p introduce imperfections on the credit markie¢ tealization of
)., is private information. As a result, banjk has to engage verification costs to reveal this

value and, as fowilliamson (1987)the verification procedure is open only if the roarer
declares bankrupt. Moreover, because this concepbmdext creates a wedge between the cost
of internal and external financing, it motivate thelf-participation of firms to the capital

investment. The loan contracted by the firfrom the bankj is: B = Q K/, — NF', with NF/
the net wealth held and engaged in the capitalsimvent by the firm, at the peridd Following
Bernanke & al. (1999)a threshold value ofJ,,, noted )’ , is defined such that it satisfies the
relation:

alﬂl.: Rtlith Kti+1 = RB:(HBtI (1)!
where R, represents the non-default loan rate associateteta@ontract signed between the
firm iand the bankj, at the end of the periad Given the predetermined threshold valug ,

there are two possible situations for the followpegiod:i) «),, > @', and the realized return
of the firm is sufficient to repay its debt to thank, there is no bankruptcy and the firm obtain a
benefit which is;(a)t‘+1 - )Rtlethﬂ; orii) al,, <@\l , and the firm revenues are insufficient
to fulfill the loan contract, it declares bankruptand is liquidated. The auditing cost the bank
has to spend if the firm declares bankrupt is sepgdo be proportional to the gross return to the
firm’s investmenty®w,,R5,Q.K,,,, Where 1® is the factor of proportionality. The bank thus

only receives(l— /,IB)a)HRt'leth, after the verification procedure.

Banks operate in a perfectly competitive environtreamd are also risk neutral. In the
reference model dBernanke & al. (1999)the implicit assumption that the banks portfolios a

10 wherea)tiﬂis a random variable that follows a log-normal ritisttion of mean— g /2 and standard deviation

O, independent and identically distributed amongnéirand in time. It fulfills all general conditionrfthe existence
of the financial contract (sé&ernanke & al , 1999; Sunirand, 2008 Levieuge, 200%or example).



infinitely large amounts to the fact that the igiosratic risk &/ is completely diversified by

banks. Households are thus sure to benefit froiskéess return when they lend to banks. There
is no need for them to monitor banks and ther@isaed for banks to hold inside capital. But, if
it is assumed that banks’ loan portfolios are woiité size, the risk associated with firms’
investment projects is partly transferred to batedance sheets, and finally to households. Such
an approach allows avoiding the less realistic ith@a banks never default and that the financial
intermediation can be conducted without capitalatidition to the agency problem between
entrepreneurs and banks, a new agency problemsoatudhe relationship between banks and
households.

Let’s assume that a costly verification procedweerls information only to the agent
paying the auditing cost, and it does not becont@ipinformation (see alskrasa & Villamil,
1992. As the return of investment of the represengafism is private information, the return on
the loans portfolio of the bank financing this fialso constitutes private information. If the bank
goes bankrupt, a household who borrowed funds @stto start a costly audit procedure if he
wants to observe the true value of the bank’s lepdeturn. This means that banks also face an
external finance premium in obtaining funds fronuéeholds, encouraging them to accumulate
inside capital. The previous simple costly verifioa framework is transformed into a double
costly verification approach and, asdnasa & Villamil (1992) households perform the role of
‘monitoring the monitors’.

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 hereaf8nirand (2003when supposing that a bank
can only participate to the investment projectsmé 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 notationsyéyouncing to indicesandj used for a given

firm or bank, respectively.
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(ja ) amounting to:A =Q,K,,; ~NF, —NB,. The bank is

part of two successive financial contracts:

On the one hand, its relationship with the entnegue conducts to a contract in which the
bank acts as a lender. Given the previous infoonatlative to the risk associated to the firm’s
project and the fact that bank should afterwardtedosufficient funds from households to

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



finance the firm, the terms of this contract commf the resolution of an optimization program
which seeks to maximize the entrepreneur's expebtstefice, subject to the participation
condition for the bank, implicitly to that anticigal by the bank for the household. The firm

demand for capital, the value of the threslalg, and another threshold vallﬁ@fl < c_otfl) for
the idiosyncratic riskw,,, able to produce the bank default (calculatedaliyng into account all
information available for the barfk) The non-default loan rate associated to the aontr
between the entrepreneur and the bél?hig) is then easily obtained from (1).

On the other hand, in a second time, the bankecttlyrinteracts 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 irdbom 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,

each bank are now subject to an idiosyncratic nskeds,,,, supposed to follow a log-normal
distribution similar to that oty,,. The realization of,,, represents private information, and the
bank could be encouraged to not publicly annoutide ia default situation. To obtain the real
value of ¢,,,, the household have to pay an auditing ((thElet ) proportional to the gross

return of the bank’s loans portfolio. The internagtin activity of banks to be justified in the
model, the monitoring procedure must be more cdstijhouseholds than for banks (which are
specialized in this kind of operations). The teohthe financial contract concluded between the
bank and a household are obtained from the resaolutf an optimization program that
maximizes the expected bank benefit, subject tohtwesehold participation constraint. The
solution of the program allows determiniBg a threshold valu&,,, under which the bank goes
bankrupt, and the non-default rélﬂail) on the funds raised from the household at the aénd

periodt, by the use of the following condition:

EaRLB, =RY ).

If &, 2¢&.,, bank's revenues are sufficient to fulfill its comtments towards the

household. Otherwise, the bank goes bankrupt amdolusehold must support the monitoring
cost in order to recuperate the maximum of histesgamounting 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

S This threshold g% must fulfill the condition(1- 1/® J@® QR¥,K,, = R A , where R" defined the

highest return that can be demanded by the houseklioén lending to the bank (supposing that thisrlas
informed on the risk degree of the bank’s loangfplio).



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

other financial investments remunerated at thefrisk 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 seeeri(Rl’jl) 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.

Apart from these financial relations on the crediarket, the rest of the model is
standard. In each country, firms use labor andtabfpartially financed by debt) to produce
wholesale final goods, in perfectly competitive keds. Retailers buy wholesale goods from the
producers and retail them in a monopolistic contipetimarket. They slightly differentiate the
output they purchase with no costs and their pesatows introducing nominal rigidities in the
model, in line with theCalvo (1983)pricing assumption. Households and firms (prodsiadr
wholesale final goods) purchase CES aggregatebleofdtail products and transform then in
consumption goods or in investment goods (usedypisat in the production process, after some
costly internal adjustments). Because the modekists of a two-country monetary union,
domestic households from a given state simultangatesume domestic goods and goods
produced in the other country of the union.

Finally, national governments are responsible foe budgetary policy, while the
common central bank conducts the monetary policytiHe union, by defining the level of the
riskless nominal interest rate.

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 BernankeX al. (1999)andSunirand (2003)lt consists in solving the
two optimization program previously introduced fbe two types of financial contracts on the
credit market. As result, two main equations altowdescribe the equilibrium on this market. It
is about the determinants’ description of the exkfinance premia associated to banks and to
firms respectively. The definition of an externahance premium is standard for financial
accelerator models: it is given by the gap betwtaemon-default net return on capital required
for the external financing and the risk-free inggn@ate (which can be seen as an opportunity cost
for the internal financing).



Thus, the solution of the optimization program digfy the relationship of a bank with
the corresponding entrepreneur (borrower) is restiméhe following relatiott":

§° = W, [ke, |, wheres” E{Eﬂ aktEED]> 0 andkf, = Nstftfvlst @)

In a logarithmic form,S" simply defines to the firm’s external finance pramiin the
model, i. d. 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 referenc8ernanke & al. (1999model, the firm’s external finance premium

does not only depends on the firm’s financial poel(Qli“: j but also on the inside capital of
t

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

higher cost of the external finance. Moreover |sbalepends on the bank’s financial situation.
The lending interest rate required to the firm dyaak with low level of inside capital would be

higher than that expected from another bank witkebdinancial position (in (3)S" negatively

depends onNB, ). This fact clearly shows the internalization bé texternal financing cost for

banks, by the entrepreneurs. The deterioratiohebanks’ balance sheets, inducing higher cost
for their external finance, will also reflect ahitgning of the lending conditions to firms. It et
bank capital channel manifestation, discussederptivious paragraph.

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

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

B _ B B _R[_B-;-:L v (D] B
S8 =W, |8, |, wheres! "R ok >0and k2, = NE (4)

As expected, the non-default return on the banka@n$ portfolio, required by the
householcﬂRfjl), is higher than that required by the self-finagdjthe risk-free interest rate). The
amplitude of the gap only depends in (4) on theklsafinancial leverage, defined here by the
inside capital on loans ratio. The financial healftthe intermediary impacts on the cost of its
external financing that will be finally transferremlfirms.

To better understand the role of the firms’ andiksabalance sheets in the dynamics of
the model, accumulation processes are introducezhfter for the firm's net wealth and for the
bank’s inside capital.

14 Details on the explicit form of all optimizatiomggrams and their resolution are available on rsojnea separate
Technical Appendix.



The firm’s net wealth mainly comes from the accuamed benefits from a period to
another, i.d. the value of the fi|(m:t ) To keep the tractability of the model when pagsmthe
general equilibrium, it is supposed that the em&eeur also acts as employee on the labor
market and perceives the we(‘@éFt ) which is added in the firm’s net wealth.

NF, = yF|VF, +WF, | (5)

The coefficienty" in the equation (5) corresponds to the survivabability 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(cm:t ):
_,F
ok =~y R +wR |2 R ©)
y

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

P B A AV T < 2 P
VE =QRK, {R N QR B ).
In (7), #BG(@;)+|£1A_(1N—!B)G(@B)

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_

Q_,R*K, defines the external finance premium supported

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

the banks that are supposed to leave the marmptinportion(l— yB) each periotf. If the bank
leaves the market at the peribda small part of its inside capit&IB) is transferred to survival

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

NB, = y°VB, +T° ©)

5 In line with the other financial accelerator magehis assumption is also used to insure theabiity of the
model, namely to give the possibility to new batikdiave initial inside capital, necessary for theess to external
financing.
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_ -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,

- )ola’) | o
and| R' + A “K, | is to be replaced bg?,R", for S%, given in (4).
|:R Qt—th - NFt—l - Na—l Qt—lR( ]! p $(_1R[ S—l giv I ( )

To characterize the equilibrium on credit markbeg previous individual relations must
be submitted to an aggregation procedure at anmtievel. With a constant return to scale
assumption for the Cobb-Douglas technology usedirbys and with an equivalent condition
defined for the banks’ activity, the form of thesguations remain unchanged after
aggregatioff. In the following paragraph, they will be integrdtin the general equilibrium
model.

2.3 General equilibrium

In this paragraph, the partial equilibrium solvad tbe credit market in embedded in a
dynamic stochastic general equilibrium model ofva-tountry monetary union. Each country is
inhabited by a continuum of infinitely-lived agemepresented by the unit interval. They choose

consumption(C)and leisure(L) and determine the worming periddl =1- L) remunerated at
a real raté/V . The one period utility function is given by:

g o.-1
[ Ct o, —
o.-1 o, +1

C

o+l
g, h

U(C,.H,)= H o (11),

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

The consumption is a composite index which depesmdghe consumption of goods
domestically produced or produced in the other trguof the union. The provenience of goods
is represented by the indexes 1 and 2, wBiknd C” denote the consumption of different goods
in the first and in the second country of the upni@spectively. We also note byD[O;L], the
relative preference for the consumption of domgsticuced goods, in each country.

16 SeeBernanke & al. (1999r Sunirand (2003jor more details on the aggregation procedure.
11
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©* yy(ll-zy)l'y ©F y; (1-y)i'y 42

Price indexes for the two countries are respegtivééfined 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, banukrises and other
financial investment at the risk-free interest ratdich 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 tG,,D,, A andH, appear
in the following table:

Table 1. First order conditions for the householdgtimization
Country 1 Country 2

_ 1

Ca K=(e)=
t

P *
0=A -AR'E[A t+1 . e [ P,
t IBRt+1Et[ t+1]Et|: P } 0=A _l&?[];lEt[At+l]Et|:Ft)_*l:|
t
0= /]t _m[élEt [/]t+1]

H, =(ARW)"

0=A - BRIE, |./12+1J

A

At the optimum, there is no arbitrage for the hbwadd Moreover, the following

L I : R . P, , .
condition is fulfilled into the unlon(Rtfﬂ)Et[ Ft’ﬂ} = (Rtfﬂ)E{ F")tl] allowing to write:

t t

C =C/(o,)" (14),

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

12



Wholesale producersombine labour and capital with a Cobb-Douglasstamt return to
scale technology:
a -a * * * \a * \1-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 IabOL(lH N ): L, = HtQ(HtF )l_Q. As briefly introduced in the previous paragraph,
we assume here that, in addition to operating firemsrepreneurs supplement their income by
acting as suppliers on the labour market. Theyemrainerated on this market at a rété , and
the total entrepreneurial labour is normalized mityu This assumption allows the wholesale
producers to have baseline revenue to borrow imabelgi otherwise, they should face
unrealistic external finance premium level.

In each country, the investme(lt[) is supposed to concern domestic produced dgbods

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 internaiatapoljustment cost@([)], given by:

2
qj("’Kt):izau—t_dj K., forg >0 (17)
t

w

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

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

*

P _PR L : .
the term of trade-- =—- = ©,, the maximization of the expected discounted stimomestic
2 t

firms operating income flows give the followingsfirorder conditions relative tel,,H,", 1, and
K
of a unit of capital relative to the 1 price firgdod. The last relation in the table represents the
expected gross return to holding a unity of cafitain t to t+1. At the optimum, the firms’

demand for capital insures the equality betweenetkgected marginal cost for the external
financing and the expected marginal return on eapit

.+ respectively. The first two conditions define tabour demands. The third gives the price

" 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.

13



Table 2. First order conditions for firms’ optimizan

Country 19
- Y. o(l
(o) - -a) Yo =w g =120
t t .

<

p(e)7al-a)

I

clil-2efalo.ate-glo (1] |oeea.

1
Qt Kt+1 2 Kt+1

(*) For the second country of the union the firstler conditions are symmetric, except for the exmon
of ©,, which becomeéy—l) instead of(l— y).

Retailersare represented by firms, held by households, wpicchase wholesale goods
and retail them afterwards. Their main role in thedel is to differentiate final goods and to
introduce the price inertia. Followir@alvo (1983) it is assumed that a retailer changes his price
with probability 1- ¢, in a given period. Subsequently, the retailecipg behavior leads to the

following ‘new Phillips curves’ in the two countsef the union:

7, = PBE, |ﬁl,t+1J+ Kkp, and 7z, = IBEt[ﬁz,tﬂ]"' KD, (18),
where n,, =log(P, /P,.,) and n,, =log(P,, /P,,) give the inflation rates calculated in the

(1-¢)-¢B)
C

domestically priced goods for the two countriess , P., P, are respectively the

real marginal cost for a representative retailee@ch country, and, defines, for allx,, the

deviation of a variables, from its steady-state.

Financial imperfections on the credit markaat then introduced in the present general
equilibrium model, by considering, after aggregatithe equations (3) to (10), described in the
previous paragraph of the paper. Because the fireg'stment in new capital is conditional to
the external financing, the demand for capitalhiea economy depends on the tightness of the
constraints imposed on the credit market. Impeidaston this market make the cost of external
financing more sensitive to the financial situatioh agents, amplifying the transmission of
shocks on the real economy, as we will see indlevfing sections of the paper.

The equilibrium relations on the national goods kats are:
Ly 1-0,
Y, =05G y+ (- p)o |+1,+G +CR +CB (19)

Y, =(0)cla-y)+ 0 y]+1; +G +CF +cR (19),

while the national labour markets equilibrium ingsli
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o+l

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

on+l _1 . . . ’
(Ht ) G = (Ct ) % Py (@t)y 1Q(1—O’)Yt (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, = Py 0 t P71 + P, Y, + & (21)

G =P80+ P78 + 0, 9; +&, (21),
where ,og,p; <1, p.,p, <Orepresents the reaction coefficients of the budgepmlicy to
national inflation deviation from the steady-state, p; <OQare the coefficient of reaction to the
output-gap deviation from the steady-state, mng; 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 unique monetary policy for the two
countries of the union. It chooses the nominalregerate, by means of an interest rate rule
oriented towards the price stability for the unasa whole:

F = Bl + (1_:80):817A7tUM R (22),
where 77" :%(ﬁ; +ﬁf). Thef, > Ocoefficient corresponds to the reaction of the nanye

policy to the union-wide inflation deviation fronhd steady-state Iev¢¥bD(0;L) is the

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

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

Definition of the financial shock

In previous equations), represents the fundamental value of the firms’spia} capital, given
by the actualized amount of dividends to be obtimg the firms’ shareholders. We now allow
for the possibility that the market value of thepital, denoted hereafter bp", differ

temporarily from its fundamental valu@,, because of a temporary financial sho(‘k§), such
that:
Q"=Q +¢ (23),
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with &£,a random variable of zero average. If the shocsearint, it affects the market value
Q" of the capital only at this period; afterwards,rtitg from thet+1l period, the equality

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

v Yo 0l o (L) ) f sy
pt(@t)l a?t 2[5 (Ktj J"'(l é-)Qt (24)'
Rth: Q

Moreover, Q" replacesQ, in the equations (3), (4), (5) and (8), respetyiwdefining the

dynamics of firms’ net worth, banks’ net worth, ahe& subsequent external finance premiums.
So, whenQ" > Q, , the firms’ and banks’ net values increase withemy rational justification.
The seeming improvement of their balance sheetvallthem to obtain better conditions for
external financing, stimulating the national invesht and output (and inversely in case of
adverse financial shock). In the absence of firdnshock, thé'abnormal” return on capital
coincides with the fundamental one.

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)As in Bernanke & al. (1999)the calibration corresponding to the financial
side of the model requires a reference value f@ffitms’ financial leverage, for their probability

of default and for the average external financemimm(rK —r' ) Moreover, the steady-state

value for the banks’ leverage (inside capital/loamm:%) and for their default probability
need to be fixed. It is realistically supposed thanks have a lower probability of default than
firms and that the ratiel\g belongs to the interva[lO.],O.Z].19 Finally, the probability for a bank

to leave the credit market is lower that for firraad the audit is more costly for households than
for banks (what justifies the presence of bankkéneconomy).

18 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.

19 See, for example, the numerical values use8unyirand (2003pr by Levieuge (2009n a model with the bank
capital channel, calibrated for the euro area.
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The log-linearized form of the model is then usedstudy the impact of the financial
heterogeneity in this monetary union and the pakmble of macroeconomic policies to
mitigate its negative effects.

3 Financial asymmetries and transmission of shocksinside the union

In order to understand the implications of the ficial heterogeneity in the monetary
union, we start the analysis by introducing themteansmission channels of shocks that explain
asymmetries in the model dynamics. We than andhgesensitivity of the national dynamics to
the degree of the union’s financial heterogenait finally discuss the cost associated to the
participation of a given country to such an asymmimanonetary union. Financial structural
heterogeneity is reproduced by assuming thatb#rks financial leveragat their steady-state
and the sensibility coefficient of the banks’ external fwsa premium to their financial

structure(wg) are different in the two countries.

3.1 Transmission channels of shocks and dynamitteeafhodel

We assume in this paragraph that the banking systerountry 2 is better capitalized

*

than in country J(NE? = 02> 015= N_:j As discussed in the calibratioAgpendix 2)if the

corresponding monitoring costs are seven timesddarebanks than for households in country
2, the gap is even higher in country 1. This mehasit is more advantageous for households to
entrust their saving to banks and the need to kesge capital is lower for these banks. On the

other hand, the higher auditing cost for househ(ﬂ}d’é) could be associated to an increased

aversion they have to changes in the banks’ firmdrstructures. In other words, the country 1
could be characterized by an external finance premnfor banks more sensitive to changes in

their leverage, compared to countr§’.2We thus choosess = 0. 0@Rd S =0.00%or the

baseline calibration of the model. To well distirgjuthe role of the asymmetric bank capital
channel in the union, we suppose that all elemehthie model directly linked to the firms’
balance sheet channel (the firms’ leverage or #émsisvity coefficients for the firms’ external
finance premium) are identical in the two countri€&®, besides the symmetrical financial
accelerator related to the firms’ financial sitoati we expect to obtain an additional
(asymmetrical) financial accelerator due to thekivapsectors (heterogeneity).

% The cumulative consideration of the two sourcessyimmetry represents a choice that allows obsgnviare
easily the effect of financial heterogeneity on #fecks transmission within the union. But, as wié see in the
following paragraph, the two asymmetries could dle@mnalyzed separately.
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This is what is verified in thd=igure 1, which represents the dynamics of the two
member countries of the union face to a restriatmmmon monetary shoék As expected, the
increase of the nominal interest rate temporanikibits the real activity. Investment and
consumption are both reduced in the two countirdigtion falls and the national real interest
rates go up. The manifestation of the asymmetnik lgapital channel is obvious.

Figure 1. Impulse response functions to a monetanck
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Actually, country 1 is more affected by the shgckanks’ external finance premiums are
more reactive to the shock and their increase ssgghon to the firms’ premiums. This in turn
tightens credit conditions for firms. Therefore,nmdand for capital, investment and output
decline. And the drop of aggregate demand leads firther decrease of the inflation rate in
country 1, compared with country 2. Thus, the bagksystem plays an essential role in the
model. Despite the low calibrated values for thesttity of banks’ finance premium to their

21 Note that thé8lanchard-Kahnconditions are satisfied; the model has a unigquistable trajectory.
%2 Remember that in country 1, the financial leverafjthe banking sector is lower and the banks’ mwtkfinance
premium is more sensitive to variation of natiolahks' balance sheet structures.
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respective balance sheet structures, the asymmatrighe national reaction to shock are
nevertheless large. The investment and the outpuriedses are almost 60% more important in
country 1, compared with country 2, and the inflatdecrease is 30% higher.

Large asymmetries are observed whatever the shtmhnplogical, budgetary or
financial). Typically, thefigure 2 depicts the impulse response functions of the main
macroeconomic aggregates in the two countries efutiion,face to an unexpected fall in the

market value of the physical capit@,_).2*

Figure 2. Impulse response functions to a negdinancial shock
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This shock negatively affects the agents’ net wotkieir financial position and the
external finance premiums they must bear. Oncenagmintry 1 is more affected than country 2.
Two factors contribute to these dissimilar natioadjustments. First, national banks face higher
external finance premium in country 1 because eirttieeper financial fragility and because of

the higher sensitivity coefficieng/; to their balance sheet structure. The cost offitmes’

% The results obtained for the simulation of tecbgidal or budgetary shocks are available on request
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external finance is subsequently higher, reducimg ihcentive to invest and the aggregate
demand in turn. As a result, inflation falls manecountry 1.

Second, as the Central Bank reduces the nomirexesttrate accordingly to the average
inflation rate, one can observe a higher incredseal interest rate in country 1 compared to
country 2. In the absence of union, the nationalt@é Bank of the country 1 would have cut its
policy rate more than do a common Central Bankh\aiterage 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 tha®alBi@her in country 1, and inflation
and output divergences are important within the@nni

3.2 Sensitivity of the economies to the degremanhéial heterogeneity

In addition, it is not difficult to prove that theore heterogeneous the union is, the larger
the effect of financial asymmetries on the transiois of shocksFigures 3and4 separately
represent the impact of the two financial asymrastridiscussed previously about the
transmission of a symmetric (negative) financiabcdh Two sources of financial asymmetries
are analyzedasymmetric banking system leveragelasymmetric sensitivity coefficient of the
banks’ finance premium to their financial leveragespectively.

Figure 3. Impact of the banking system leveragenasgtry on the model dynamics

EFP differential for banks EFP differential for firms

0.012 0.03

001l N NiB::O'Z 1 0.025f —N ii*:o‘z
o.oos—\\\\\E\\\\ 1 0.02—7\\\\\\\
0.006} NB*/B*=0.15 ~~--_ T —_ | 0.015 NB*B*=0.15 ~ = - - _ T

0.0047 \B*/B*=0.12 0.01f

NB*/B*=0.12
0.002y NB*/B*=N\B/B=O.1 1 0.005f NB*/B*=NB/B=0.1
(o) (0]
(0] 5 10 15 20 0 5 10 15 20

Inflation and output divergences in the union

0.1 0.45
- 0.4
0.08 — 0.35
- 0.3
0.06 S — oos
0.04 E—— EE— 02
- 0.15
0.02 ] - 01
- 0.05
0 0
NB*/B*=NB/B=0.1 NB*/B*=0.12 NB*/B*=0.15 NB*/B*=0.2

o (inflation differential) - left side Mo (output differential) - right side

20



The figure 3 consists in analyzing the sensitivity of the ecomsio the differences in
terms of national banking systems leverage, whiakeTthe value 0.1 for country 1, while it
varies within the interviIO.lO.Z] for country 2. In order to isolate the effect betnational

banking systems leverage, the elasticity coefficfenthe banks’ external financ(dlg) IS now
fixed to 0.002 for the two countries. The natioddferential in the banks’ and firms’ finance
premiums (higher for country 1 than for countrya2¢ depicted on the first two graphs. In the
first two graphs of figure 4, it clearly appearsttithe higher heterogeneity between national
banks’ financial structures, the higher externahficial premiums differential (for banks and
firms). Consequently, as illustrated by the lasapir of thefigure 3 which represents the
variance of inflation and output differentials untlee four scenarios considered, higher financial
heterogeneity implies significant higher inflatiand output divergences among member
countries. Thefigures in Appendix 3echo this numerical experiment. They show that the
common equity to risk-weighted assets ratio wasvarage weaker for U.S. banks than for
European ones during the subprime mortgage cAsis result, U.S. banks had to bear a higher
external financial premium, as indicated by the rs#ed bank bond index spreads relative to
government bonds. The same empirical evidence rbigimoted between the EMU members.

Figure 4. Impact of the sensitivity coefficientsenegeneity on the model dynamics
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Now, similar results are obtained if the finandiaterogeneity is not related to the banks’
financial leverage anymore, but comes from thetielss of the finance premium for banks to

their financial structure. Then, it is assumed thatl\lla—B ratios are identical and equal to 0.15 in

the two countries, whilgyy is fixed to 0.001 for country 1, and varies wittime interval

[0.00],0.00E} for country 2. The external finance premiums wdlnbe higher in country 2 than

in country 1. Differentials are represented in &ltgovalue. Once again, higher heterogeneity in
the sensitivity of the national banks’ premiumsthieir balance sheet structure is associated to
more asymmetric transmission of the financial shiaskde the union, and to higher inflation and
output divergences among member countries.

3.3 The costs of a heterogeneous monetary union

Exploring further the lessons provided by the mpdietan be demonstrated that the
conduct of a single monetary policy for the (finatly asymmetric) union as a whole is
responsible for a large part of the national dieaiges.

In Sunirand (2003)and Levieuge (2009)following a monetary shock in a single
economy model, the variation of output was rougbd:25% higher when the bank capital
channel was taken into account (compared with &lio@smodel exempt from this channel).
Here, conclusions from a preliminary comparatiwedgtof the impulse response functions to a
monetary shock using an asymmetric/symmetric moypetaion model are the following. When
considering a symmetric shock in an asymmetricrumidh single monetary policy, the reaction
of the output of the country 1 is 60% higher tharcountry 2 (as depicted figure 1). But, if
each country conducted autonomously its monetaligypdhe output response in the country 1
(stronger affected by the bank capital channel)ld/be only 20% higher than in countryThis
result can be easily obtained from the study ofgieck dynamics in the symmetric monetary
union model. The stabilization bias of the commoonstary policy due to asymmetries
disappears in this case, and the model providesgtsesomparable to those obtained®ynirand
(2003) andLevieuge (2009)Indeed, supposing that the financial featurethefunion replicate
the credit market characteristics of the previoaantry 1 (country 2), its reaction to shock
would also correspond to that of a country with hhifyveak) bank capital channel and
autonomous conduct of the monetary policy.

Figure 5illustrates similar results in a context of negatand symmetric financial shock.
It appears that the country with weak bank camlkennel, which is implicitly less affected by
shocks under an autonomous conduct of the monptdiyy, benefits from the membership to
an asymmetric monetary union and becomes eversésstive to shocks in this situation. For
the country with high bank capital channel, thetipgration to the asymmetric monetary union
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comes, on the contrary, with a higher reactionhimcks compared to the national conduct of the
monetary policy. A single monetary policy that ondacts to average variables of an asymmetric
union thus worsens the cyclical divergences amoaignber countries.

Figure 5. Centralized monetary policy and macroenuit divergences
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In this respect, we wonder in the following sectioinether the consideration of national
information for the conduct of monetary policy ikely to mitigate cyclical disparities, and to
this end, how national budgetary policies haveg@dmbined.

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

Starting from the empirical evidences on the finanbeterogeneity of the euro area,
provided in the introduction of the study, thistlasction proposes an application of the previous
model to study the macroeconomic policies in a rtamyeunion driven by rules similar to that
introduced by the Treaty on the European Union. tMes suppose an independent common
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central bank whose policy is responsible for th@émiwide price stability and decentralized
budgetary policies conducted by the national gavemts.

According to the definition given to the ECB indagence in théArticle 130 of the
Treaty the central bank does not cooperate with th@natigovernments and imposes its policy
to all member states. We define different altessastrategies for monetary policy (centralized
vs. based on national information) and for govermsi€budgetary cooperation vs. autonomous
conduct of national budgetary policies). Then,oc@mbine them in a sequential game, where the
central bank chooses its strategy at the beginoiitige game, and national governments observe
the orientation of the monetary policy and defifteravards their policies. For each policy-mix
analyzed, the coefficients of simple monetary amddetary rules are optimized, and their
opportunity for the union is evaluated.

In the analysis of anonetary policy solely oriented towards the union-wide price
stability, the common central bank is supposedptim@lly choose the value for the coefficients
By, B, in the previous monetary rule (22Jhe optimization criterion these coefficients must
fulfill depends on the monetary policy strategy.

In a centralized strategythe central bank stabilizes only the averageaiiah for the
union, and is not concerned by national divergendasorder to introduce a positive
coefficients, in the monetary rule (in line with the empiricabults for the euro aréh, we also
consider a monetary objective concerning the smiogtlof the nominal interest rate. The
monetary policy loss function thg,, 5, should minimize is:

L5 =va ™ )+ A, varai”) (25),
where var(X) defines the second order moment for theariable of the modelaf" = £" - f",

and A, is the relative importance given by the monetatjcydo the interest rate smoothing.

A monetary strategy based on national informatenmounts to the situation when the
central bank is simultaneous concerned by the wwide inflation stabilization and by the
stabilization of the inflation differentials insidiee union Badarau-Semenescu & al., 200%he
loss function thais,, 5, should minimize becomes:

7= = v v )+ A, vadai) for 2 =7 (26)

% SeeSauer & Sturm (2007Fourcans & Vranceanu (2009 Licheron (2009)for example.
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The budgetary policyis introduced in the analysis by means of actiudgetary rules
defined by (21) and (21’). Each national governnwrtoses the optimal coefficients, o, and

p,., such as to minimize national expected loss-fanstiwith the general form

L® =A% var(77) + AS var(§) + AS var(g) 27),
where A%, /\‘j and /lg’ define the national preferences for inflation, puit and public

expenditures stabilization, respectively.

This is the case of autonomous conduct of national policieghe union. This situation
characterizes aon-cooperative budgetary policy regimifter observing the monetary policy
orientation, each national government determines dptimal value of the budgetary rule
coefficients, by minimizing a national loss functi@27). The public expenditures of the other
country of the union are treated as exogenousamfiimization program.

In a cooperative budgetary policy regimen the contrary, both governments are
endowed by a unique cooperative loss function,wtaled as the average of national loss
functions:

| Coop — % (LG + LG*) (28)

According to the provisions of the new Treaty okhon, entered into force or'1
December 2009, national governments has the autpmothe conduct of the budgetary policy
for their own country, but they must however res@eglobal orientation decided at the union-
wide level. Such a global orientation consists @firdng the main objectives and the priorities

for the budgetary policy. This corresponds, inphesent model, to the fact that, in (23§, /1‘;’

and )lj are identical for all national government. It sréan implicit coordination mechanism

that affects not only the cooperative budgetarymeg but also the non-cooperative one

Simple optimal rules for the monetary policy

The common central bank chooses its monetary paligyriority, independently of the
national governments actions. The results of themipation procedure for the monetary rule
coefficients, under the two alternative strategiesined above, are summarized in the table
below:

% such form of governments’ loss functions is alsmsidered inVillieu (2008). SeeVan Aarle & al. (2002),
Leitemo (2004)pu Vogel & al. (2006)for potential reasons to the presence of a pubimenditures stabilization
objective in the budgetary policy loss functions.
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Table 3. Optimal coefficients flioe monetary policy rule

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

We are interested here in the reaction of the namypgdolicy only to symmetric shocks
that may hit the union (technological or finanahbcks, acting as supply/demand sh&dk3 o
facilitate the optimization, we fix the smoothingetficients, in the monetary rule to 0.96,

value consistent with the estimations recently méatethe ECB policy bySauer & Sturm
(2007) Fourcans & Vranceanu (20078t Licheron (2009) We then search for the optimal

coefficientS, that minimizes the monetary loss function. As expecthe centralized monetary

policy appears to be more reactive to symmetrickfithan a policy that takes into account the
specific situation of member countriés

Simple optimal rules for budgetary policies

After the central bank announces the orientatiothef monetary policy (the monetary
rule coefficients become public), national governtaeoptimize their budgetary decisions. We
seek to consider the reaction of the budgetarycigslito symmetric (monetary, technological or
financial) shocks that may hit the union. The r=ssuf the numerical optimization of the
budgetary rules coefficients are summarized ables 4 and 5under the assumption that the
central bank conducts a centralized pdficyf the solution for the non-cooperative budgetary
regime appears ihable 4 Table 5is dedicated to cooperative national budgetaricigs!.

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. Or, in the calibratiointhe model, the banking system in country 1
was assumed to be more instable, and the economgy affected by negative shocks because of
the amplitude of the financial accelerator mechanislt thus needs more stabilization by the
budgetary policy, and it is exactly what the goveent does by choosing higher corresponding
coefficients in the budgetary rule. This means,thdth a simple non-cooperative budgetary
regime, national governments could play an actiede rin avoiding asymmetries in the
transmission of shocks due to the structural hefeneity of the union.

% Accordingly to the Treaty’s provisions for the netary policy, budgetary shocks are not includedthe

optimization. It is thus supposed that the centeaik does not take into consideration the actidrthe national
governments, when deciding its policy.

" 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 for the announcement of an inflation djeeces oriented monetary policy are quite simitaf the tables
of results are moved in thigppendix 4of the paper.
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Table 4. Non-cooperative budgetary rulesficients with centralized monetary policy
Governmental loss functions

coefficients Country 1 Country 2

pg = 02189 p, =0.1477

Ay =LA, =154 = 05 p, =-0.2022 o, =-01727
pr=~10861 . =-07125
py = 02368 p, =0.1720

A =LA5 =145 =05 p, =—0.1355 p, =-01155
pr = 07648 P, =-05162
pg = 02175 p, =0.1623

A3 =145 =145 =01 p, =-0.6526 P, =-05476
pr = ~36283 P, =-23157

Unlike the non-cooperative regime, optimal coopeeatbudgetary rules are not
consistent with the stabilization needs of membeuntries. For example, the coefficient
associated to the inflation gap in the country 2idatary rule is positive, corresponding to a
definitely destabilizing effect of the governmeptimal actions in this country.

Table 5. Cooperative budgetary rulesficients with centralized monetary policy

Governmental loss

functions coefficients Country 1 Country 2
py =0.1779 p, =0.6051

A=10=15,=05  p,=-01901 p, = -0.0632
Pr = 05985 P, = 02576

pg =0.2079 p, = 05625

A, =LAS =LA5 =05 p, =-0.1237 P, =-00459
Pr=704442 P, =0.2049
Py = 01929 p, =09225

A =147 =145 =01 p, =—0.5955 p, = -00445

p, =-1.6366 0, 20048

At first glance this result seems counter-intuitibbet, in fact, there’s nothing surprising
about it. Applying the result dadarau-Semenescu & al. (20a8)a more general situation,ist

not difficult to prove that the cooperative losadtion L°°® can be alternatively written as:
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Lo = 28 val ™ ) + 16 vaf§™ )+ A2 vailg™ ) + A vafiz™ )+ 1 val§™ )+ 1S valg™)  (29)

There are in this function implicit centralized tstezation 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. It is the correct intetation for the positive sign of the national
inflation stabilization in the budgetary rule ofuctdry 2.

Consequently, the cooperative budgetary regime as mecessarily suitable in an
asymmetric monetary union. National variables risk be less stabilized than in a non-
cooperative regime and, as showtigure 6 this can be true for the two countries of theoani

Figure 6. National responses to a restrictive mangshock®
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Indeed, in country 2, the lower stabilization oé thational inflation and output comes
from the government reaction to inflation divergesn@ the union. Because national government
expenditures diminish to reduce inflation diverges)ahe stabilizing effect of the policy on the
output is also affected. In country 1, the lowetbdtzation of the national variables is explained
by the reaction of the budgetary policy to governtrepending divergences in the union. This

®ForA, =LA =151, =05.

y 9
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reduces the amount of the public expenditures enctboperative regime compared to the non-
cooperative one, with less stabilizing effect om #ztonomy.

The last exercise proposed in this paper is tdljoanalyze the opportunity of different
monetary/budgetary policies in the union. Combintegtralizedinflation divergences oriented
monetary policies andooperative/non-cooperativeudgetary policies, conducts to four policy-
mixes, evaluated by the expected level of the stasa function they offer to the union.

The evaluation criterion is the union-wide soc@dd function calculated by the average
of the member countries national social loss fmst

EL =5 s va(9)+ 45 va()+ 4 valg) 4 valy J+ 4 valiz )45 valg | (30)

where A“;',A,ST,/]“;' are symmetric preferences for the stabilizationoofput gap, inflation and

public expenditures in the national social losscfioms.

The evaluation results of the different policy-nsxXer the union are reportedTiable 6.

Table 6. Expected social loss comparison ftarahtive policy-mixes

ELYCP/ ELYP ELS /ELS™®Y

Social loss function coefficients (independent on the monetary (independent on the

strategy) budgetary regime)
A, =LA5 =153 =05 ELYC = 1,054EL5°° ELS = 0.972ELS™Y
A;=0 ELY®® = 0.979EL" ELS = 0.973ELS™
Ay =145 =143 =05 ELS®°P = 1.039EL® ELS = 0.972ELS™™Y
;=0 ELS® = 0.986ELS” ELS = 0.973ELS™
Ay =LA =145 =01 ELYCP = 112EL P ELS = 0.973ELS™Y
=0 EL5™" = 0.902ELS™" ELS = 0.974ELS™™

: EL% =expected social loss with a centralized monetaticyo EL§+DiV = expected social loss with monetary
policy based on national informatiorEL';COOID = expected social loss in a non-cooperative budgetagime;

ELZ = expected social loss in a cooperative budgetagyme.
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The second column of the table compares the expdosses issued from alternative
budgetary regimes, independently of the monetaligypannounced by the central bank, in three
configurations concerning the value of the soaaklfunction’s coefficients. The third column
compares the expected losses issued from alteenatonetary strategies for the central bank,
independently of the budgetary regime in the union.

When the social preferences for stabilization dre same with the governments’
preferences, the expected loss of a centralizedetapnpolicy is systematically lower than in
the alternative case where the central bank wdght fnflation divergences in the union. This
proves that a change in the orientation of theadiCB policy toward the consideration of
national divergences in the monetary decision tssnitable in the euro aréa

For the best budgetary regime, numerical valuesiokd in Table 6 favour the
cooperative regime over the non-cooperative only, wmder the assumption of identical social
and governmental stabilizing preferences in themnBut, the relative benefit of the cooperative
regime comes only from the stabilization of pubdigpenditures and the decrease of their
divergences inside the union.

Indeed, the separate computation of the relatigs tmbtained in terms of inflation and
output stabilization prove the superiority of thenrcooperative regime, as expected fiftgare
7. Considering that social preferences mostly conc#lation and output stabilization, but differ
from the public spending stabilization preferencésgovernments, seems to us a realistic
assumption. It could simply be the effect of ad-badgetary constraints such as imposed by the
Stability and Growth Pact in the euro area, whidesdnot necessarily represent the social
preferences in the union.

5 Conclusions

This paper proposed a study of the monetary andjdiady policy in a heterogeneous
monetary union with national structural asymmeirieg using a dynamic stochastic general
equilibrium model. The asymmetries are specifith® banking sector and directly influence the
functioning of the credit markets. It is namely wsed that the bank capital channel acts
asymmetrically inside the union and induces a bgemeous transmission of shocks. The
analysis is realized in two steps. First, basedempirical previous results concerning the
financial asymmetries in the European banking systea DSGE model for a two-country
monetary union with financial asymmetries is comndtied. Then, it is used to compare different
monetary and budgetary policies strategies for timn. It thus appears that centralized
monetary policy dominates a strategy concerned tmlyinflation divergences in the Union,

30 As discussed iBadarau-Semenescu & al. (2009)ch modification would be beneficial only if & supported by
simultaneous consideration of output divergencekerunion.
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whichever of the budgetary regime is chosEms conclusion confirms previous results in the
literature, according to which the aversion of doenmon central bank to national divergences
would be beneficial only if it focuses simultanelyuthe inflationand the output divergences.
The aversion to inflation differential without aimyterest for output differentials in the Union
does not necessary correspond to an improvemehiecrentralized policy.

As for the national governments, they must cootdirtheir policies so as to take into
account national specificitiesA stronger reaction to shocks is necessary for wmm
structurally more sensitive to shocks than otharsealistic system of national budgetary rules
fulfilling this condition could come from decentidd policies, if national governments respect
a common strategy for the conduct of their polici8sich strategy should define common
priorities for different stabilization objectivesrfbudgetary policies, corresponding to symmetric
coefficients in the national loss functions. It alappears that, unlike the non-cooperative
solution, the budgetary cooperation risks to bentenproductive for all members to the union.

Thus, applied to the euro area context, the modpparts the idea of a centralized
monetary policy conduct (rather than an inflatiomedgences oriented policy) by the European
Central Bank. It also emphasizes the importanasatibnal budgetary policies face to structural
heterogeneity of the monetary Union and proposssnale coordination mechanism for these
policies, that respects the conditions of the newally of Lisbon entered into force on 1
December 20089.
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Appendix 1. The bank capital channel heterogeneity in Europemuntries (Badarau-
Semenescu & Levieuge, 2010)

Figure 1.1 depicts the results of a Principal Component Asialyemployed to
qualitatively compare the amplitude of the bankahaé sheet channel in the European countries.

Figure 1.1 The extent of the bank capital chammeluro area countries
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The analysis uses national data collected for Binepean states, from 1999 to 2007.
Indexes of concentration and competitiveness irbtnking market, banks’ balance sheet based
structural indicators, indexes of the banking systeofitability or liquidity, the importance of
other financial markets (equity or corporate bomdskets) as substitute to the credit market, the
existence of strong relationships among nationakbgor the dependency of the domestic agents
to the banking credit, are all considered in thelgt After the extraction and the interpretation of
the principal components, results are gathered aamdmulative score is calculated for each
country. It is represented in thigure 1.1above. A high positive score is associated to btk
capital channel, while a negative score depictata@s with low bank capital channel compared
to the union as a whole (which defines the origer¢’ in thefigure 1).
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Appendix 2. Calibration of the DSGE model

I Value Value
Description Parameter
country 1 country 2
Intertemporal elasticity of substitution g, 0.75 0.75
Elasticity of labour desutility g, 0.32 0.32
Subjective discount factor B 0.99 0.99
Part of retailers vth unchanged prices on the per ¢ 0.7t 0.7t
Capital contribution to GC a 0.3t 0.3t
Part of entrepreneurial labour in total lak 1-Q 0.01 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 nside 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 tl marke 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/F 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 3. The financial structure and the external financemium for banks: A comparative
analysis United-States / euro area

Common Equity to Risk-Weighted Assets
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Appendix 4. Budgetary policies optimization under inflation diver gences-oriented
monetary policy

Table 4.1 Optimal coefficients for naoperative budgetary policy rules

Governmental loss

Country 1 Country 2 functions coefficients
P, = 02204 P, = 01483

p, =-0.2035 P, =-01740 A5 =10 =154 = 05
P, =—1.0849 0, =-0.7107

p, = 02382 p, = 01727

p, =-01364 P, =-01164 Az =LAT =125 =05
p, =-0.7639 P, =-05149

p, = 02191 P, = 01631

p, =-06578 P, =-05522 A7 =LAT =147 =01
P, =—3.6250 P, =-2.3106

Table 4.2 Optimal coefficients for cooperative betdgy policy rules

Governmental loss

Country 1 Country 2 functions coefficients
p, =0.1810 o, = 05964

py =-01915 P, =-0.0654 A =L1A° =151 =05
pr =-05978 o, =0.2608

p, =0.2110 p, = 05355

p, =—0.1246 p, =-0.0476 AL =LA5 =145 =05
P, =-04436 0, =0.2075

p, =0.1974 o, =0.9098

Py =—0.5996 p, =-0.0519 A =LA7 =145 =01
P, =-16349 0, =0.0553




