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Abstract

The euro area crisis in 2010-2012 highlighted th&ué of sovereign debt in a heterogeneous
monetary union. This heterogeneity concerns, irtiqdar, inflation rates, GDP growth rates,
current account balances and ratios of public defand debts to GDP. This paper mainly aims to
investigate such macroeconomic divergences, in @D #&odel of two countries belonging to a
monetary union open with the rest of the world. Wset focus on divergences coming from
asymmetric shocks affecting domestic productiontscoBivergences are also introduced in the
governments’ behavior, which may conduct pro-cwtlior counter-cyclical budgetary policy, as
well as in the market perception on the defauk asthe member countries. An asymmetric shock
on the sovereign risk premiums is also simulatedraer to discuss the transmission of financial
shocks within the union. Special attention is giventwo main mechanisms: the financing of
government debt from banks in a risky environmertt the impact of the openness of the union
toward the rest of the world.
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1. Introduction

The euro area (EA) sovereign debt crisis in 201022@ighlights the issue of macroeconomic
divergences across member countries. These diveggazoncern in particular inflation rates, GDP
growth rates, ratios of public deficits and delot€&5DP, and current account balances. In a monetary
union with common short-term nominal interest rdbes divergent national inflation rates, short-
term real interest rates are different across cmmtin countries where the inflation rate waswabo
the euro area average before the financial crisi2d08-2009, real interest rates were very low
(Spain, Portugal, Italy, Greece) and even negdtiwveshort maturities (Ireland). On the contrary, in
some countries with lower inflation rates, suchGermany, real interest rates were higher. As a
consequence, indebtedness of the private secteraind boosted aggregate demand in the former
group of countries while domestic consumption anetstment rose more slowly in the latter group.
Over time, the former group was bound to lose pdempetitiveness while the other group was
likely to gain price competitiveness. One could extpthat net exports of goods and services would
decrease and, as a result, GDP growth would slomnda the first group of countries while net
exports would increase and GDP growth would bedtighthe second group of countries.

Thus, a competitiveness channel (divergent redhaxge rates) would correct imbalances due to an
indebtedness channel (divergent real interest rakéswever, the indebtedness channel has been
predominant for too much a long time, not only hesgait was aggravated by public deficits, but also
because the competitiveness channel takes timeto given that the response of trade volumes to
relative prices is weak or with a lag. Moreovergedo growing current account imbalances, the
required adjustments in real exchange rates woeldabge: a real depreciation was needed in
countries with high current account deficits andeal appreciation was needed in countries with
current account surpluses. As regards intra-zoakesechange rates, prices and wages should grow
slower in high-deficit countries and higher in cties with external surpluses. However, since 2008,
the extent of adjustment has mostly relied on thlgh-deficit countries. As a consequence, the
deflationary policies have been harmful for Southgopulations (in Greece, Spain or Portugal). As
regards extra-zone real exchange rates, high-tieficintries cannot rely on the effective nominal
depreciation of the euro. Indeed, the exchangeaftbe euro depends mainly on financial flows
with the rest of the world (admittedly there haweeb net outflows since 2011 and an effective
nominal and real depreciation of the euro). Anyway effective real depreciation of the euro would
not help reducing euro area macroeconomic imbatabeeause it would increase current account
surpluses in surplus countries in the same timewasuld decrease current account deficits in defic
countries (Guillemette and Turner, 2013).

A credit channel may also be a cause of macroecmndivergences among EA countries. At the
beginning of the financial crisis, when the Eurapézentral Bank (ECB) lowered its key interest
rates, the transmission to interest rates on lgangd be incomplete in countries where banks had
weak financial positions. The supply of loans coelken decrease, which would be the opposite
effects of what was expected by the central bamksuich a case, aggregate spending would grow
more slowly in these countries.



Macroeconomic divergences across EA countries natgat stem from fiscal imbalances. Before the
crisis, the public sector could borrow heavily &b tthe private sector in countries where real eder
rates have been lower since the entry into the atga. As a consequence, public saving decreased
(in Greece and Portugal) and public deficits anbtsi&@ave not been lowered as much as what was
set in the fiscal rules of the Stability and Grovact (SGP). In some countries (Italy, France), the
ratio of public debt to GDP has not risen much desgome persistent public deficits because they
benefited from a context of low interest ratesmlost other EA countries, the ratio of public debt t
GDP was decreasing over the 1999-2007 period. Heéheecurrent issue of public indebtedness has
been caused by the financial crisis. The bail-duhe banking sector led to a sharp increase in the
GDP-public debt ratio (Ireland) and the recessiedh o an increase in public expenditure and a
decrease in tax revenues more or less in EA casntiepending on the size of automatic stabilizers
and the extent of discretionary measures. Intengs¢nditure grew faster in countries where the risk
premium had increased much. A higher default rigdrpum could be explained by a high level of
public debt, fast rising public indebtedness or hadre prospects of economic growth. Contagion
effects affected the long-term interest rates mepEA countries whose banks were highly exposed
to the public bonds of high-debt countries or hadt Imuch to the banking sector of the latter
countries’

Macroeconomic performance of individual countrieshie euro area may diverge because of national
differences in economic structures or in economddicpes. Various economic and financial
interdependencies among member countries — whaal&ansmission channels — are also a source
of divergence. This paper aims to investigate tratedit and fiscal channels of macroeconomic
divergences across EA countries (the last two ablartreing financial channels). To do so, we build
a dynamic stochastic general equilibrium (DSGE) etad two countries belonging to an economic
and monetary union (EMU). The main original feasuoé our model are the followingy EMU is
open to the rest of the world (ROW)) there is public indebtedness (with a constraimtdebt
accumulation) and external debt (the net foreiggeposition of the nationijj) there are deviations
from the law of one price within EMU and between BMnd the ROWjv) there is a financial
accelerator mechanism) banks lend to firms and to each government ofttébee EMU countries;
andvi) there are three endogenous risk premia in theeimadmely a firm risk premium depending
on the net worth-capital value ratio, a governnresk premium depending on the public debt/GDP
ratio, and a nation-wide risk premium dependindtannet foreign asset (NFA) position.

Our model also shares some common features wittetbb other DSGE models of the euro area.
There are both real rigidities (habit formationconsumption and adjustment costs in investment)
and nominal rigidities (Calvo probability of notibg able to reset prices) as in Smets and Wouters
(2002), Coenen, McAdam and Straub (2008), Moyen %akuc (2008), Erceg and Lindé (2012).
Each government in EMU countries finances publiccpases (consumption and transfers) by
levying taxes (on consumption and capital inconme)) iasuing debt. We ignore seignoriage and taxes
on labour services and wages unlike Coenen, McAdach Straub (2008). Following Christoffel,
Jaccard and Kilponen (2011), we assume that easdrigment adjusts the fiscal instrument (public

* For instance, Cyprus asked for financial suppodabse domestic banks were suffering from lossdsaih loans to
Greek banks.



consumption in our model) with reaction to outprdwgth and the level of debt (in deviation with its
steady-state level). We add some degree of inertlze adjustment of fiscal instrument.

In our model, the trade channel works through hatita-EA and extra-EA change in net exports and
bilateral real exchange rates. The credit chanoete&rns the transmission of the common monetary
policy to domestic production and inflation in bd#A countries via the banking sector’s balance
sheet.The share of consumers’ deposits that banks lefmi@wers depends on economic activity.
As for the fiscal channel, it denotes the fiscalises of macroeconomic divergences across EA
countries. Focusing on the role of indebtednedsotth public and private sectors and on the role of
risk premia, we show how the fiscal channel caclbsely related to the credit channel. In particula
the interaction relies on the exposure of banksutdic debt via their holding of securities issusd
general government of EA countries and on the apresces of higher public indebtedness on the
bank lending to the economy (firms). We also studg fiscal channel by introducing some
asymmetries between countries. Besides the eftéda@symmetric shocks, we look at the impact of
national disparities with regard to the value ahggoarameters, such as the elasticity of government
risk premium with regard to the level of public de¥We add an asymmetry regarding the stance of
public spending over the business cycle: the latprocyclical in one country and countercyclical

the other.

In what follows, we make a review of the literatare macroeconomic divergences in the euro area
and the literature on DSGE models of EA countri@h wither a focus on fiscal policy or a focus on
risk premia(section 2). We then set the DSGE model of a twmty EMU (section 3), and describe
the calibration and simulations (section 4). Walfyh explain our results (section 5) and conclude
(section 6).

2. Literaturereview

We propose to make a short review of two strandbefiterature on the euro area. The first strand
deals with the sources of macroeconomic divergemacesss EA countries. The second strand is
about the features of a micro-founded open-econD®$E model applied to the euro area and used
to analyze various policy experiments or the eftécthocks.

In the empirical model built by Angeloni and Ehmma(2004), inflation differentials are mainly
caused by asymmetries in inflation persistencesacEA countries. In Deroose et al (2004), cyclical
divergence is analyzed by simulating the effectasyimmetric shocks. Van den Noord (2004) builds
a small simple model in order to illustrate cydidarergence between big and small EA countries in
the early years of EMU. In his model, divergenceyrmame from three different channels: a real
interest rate channel, a real exchange rate chamaeh real house price channel. Cyclical divergenc
is due to a greater exposure of small countrieshticks, given a stronger housing channel in these
countries. Westaway (2003) develops a three-cousitymodel (the UK, the EA and the rest of the
world) and shows that inflation differentials are fact an adjustment mechanism to asymmetric
shocks inside EMU. In patrticular, if prices are mdexible in the UK than in the EA, then the UK
would suffer from higher inflation volatility (bubwer output volatility) if the country were inside
the monetary union. Indeed, the real exchange watgld have to adjust through relative price



changes and the variation of the common nominatést rate induced by asymmetric shocks would
not necessarily be suitable to the British economy.

Coenen, McAdam and Straub (2008) explain the featof the new area wide model (NAWM) of
the euro area which is used for macroeconomic gtiojges by the ECB. The home country is the EA
and the foreign country is the US. In this microvided open-economy DSGE model of the euro
area, there are habits in consumption and adjustooests in investment and imports among others.
There are heterogeneous households: the uncomstréiousehold holds bonds and accumulates
physical capital while the constrained househokl@access to financial markets and holds money.
There is local-currency pricing and imperfect exu® rate pass-through. And there is a risk
premium on internationally traded bonds which deisesn the NFA position of the domestic country
relative to domestic output. They apply the NAWM fiscal issues. In their model, the fiscal
authority levies various tax rates on consumptiwage income and capital income. They calibrate
and simulate the model in order to investigatedtffiects of reducing tax rates on hours worked and
output in the EA. They also show the spillover effeof such tax reductions on the main trade
partner. However, the NAWM cannot be used for stuglyasymmetries across EA member
countries, because the euro area is modeled asbalghrea or as a single big country. Gomes,
Jacquinot and Pisani (2010) develop and calibrdtaiacountry version of the NAWM of the EA:
the EAGLE (Euro Area and Global Economy) model,hwitvo (identical) euro area countries
(Germany and the rest of union) and two countrigside the euro area (the U.S. and the rest of the
world). With such a model, cross-country spilloverginating from domestic or foreign shocks can
be studied. In their model, public debt is issuaty @n domestic financial markets and the financial
sector is not explicitly modeled.

Vogel, Roeger and Herz (2012) investigate varigssaf policy rules in a DSGE model of a small
country in a closed monetary union (where the l&wn® price holds). Fiscal instruments react with
a one-period lag to the terms of trade (given trdde competitiveness influences output). The
welfare effects of fiscal policy depend not only e choice of the fiscal instrument (purchases,
transfers or taxes) and the budgetary closure(luep-sum taxes, transfers or distortionary taxes a
alternatively used to stabilize debt), but alsotloa type of shocks (productivity or risk premium
shock) and the type of households (liquidity caased households or unconstrained households).

Coenen, Mohr and Straub (2008) use the NAWM ofdhm area in order to study the effects of
fiscal consolidation aiming at lowering the levélpablic debt. They show that the long-term effects
are positive because the decline in interest patgmaakes it possible to decrease distortionarystaxe
However, the short-term effects are negative (loegrsumption of the constrained household) and
differ depending on the composition of fiscal cdigaiion. Erceg and Lindé (2012) compare in a
two-country closed monetary union DSGE model thiectf of fiscal consolidation based on
spending cuts or tax hikes in a context where naggiolicy is constrained by the zero lower bound
(ZLB) on nominal interest rates. In their modekr#h are rule-of-thumb consumers that consume all
of their after-tax income. They also introduce raaficial sector. In order to minimize output losses
over time, they propose a mixed strategy of froa@idied tax hikes and deferred expenditure cuts.



Christoffel, Jaccard and Kilponen (2011) estimatdoged-economy DSGE model (using U.S. data)
in order to find the main determinants of governti®nd risk premia. Since it is assumed that the
government issued long-term default-free bonds,ridle premium is interpreted as compensation
either for the risk of a capital loss in case dlirsg the bond before maturity or for the risk bsion

of the bond’s value due to inflation. They showtthiacyclical public expenditure leads to a higher
bond premium. In a closed economy DSGE model, @oeseal (2012) focus on a “sovereign risk
channel” through which a higher government bonki piemium spills over to the borrowing cost of
the private sector. Under the ZLB constraint, thatal bank cannot cut interest rates further. As a
result, the sovereign risk premium amplifies macom@mic fluctuations. In the closed economy
DSGE model of Bi (2012), the sovereign risk premiismendogenously determined: it rises if the
government approaches the “fiscal limit”, thathe imaximum level of debt that the government is
able or willing to service. The latter depends thex economic fundamentals (the economy is on the
slippery side of the Laffer curve) or the governineillingness to raise taxes. Roeger and in’'t Veld
(2013) extends the analysis of the sovereign itislonel in the euro area within a two-country closed
monetary union DSGE model. The sovereign risk charglies on the vulnerability of banks to a
decline in bond prices. They compare the contraatiyp effects of fiscal consolidation with the
effects of no-consolidation in a context of rispgpblic detb.

In our model, we put the focus on the stance ofipydsimary spending over the business cycle by
comparing the implications of a countercyclical ysrocyclical reaction of public primary
expenditure to deviations of output from its steathte level. Procyclical spending makes it harder
to stabilize debt to the level that prevailed befargiven shock. We also study how a higher risk
premium on public bonds issued by one EMU countay tme beneficial to the other EMU country as
long as the latter may enjoy lower risk premiunt juscause risks are perceived higher elsewhere.

3. Model Overview

We build a three countries DSGE model: two symroetountries ffome (h) and foreign(f)) of
equal size are members of a monetary union andee to the rest of the world/{ which is fully
exogenous (in the small open economy perspective).

The model contains price stickiness, monopolistienpetition in final goods market, capital
adjustment costs, incomplete pass-through of exgdhaate via law of one price deviation, financial
market frictions and fiscal policy instruments.

Each economy is populated by households, banksergment and three types of producers:
entrepreneurs, capital producers, and retailermmédtic and imported goods retailers). There is a
common monetary authority that sets the unique nalhmisk-free interest rate for both countries.
Capital producers build new capital and sell ithte entrepreneurs. Entrepreneurs produce wholesale
goods and sell them to domestic goods retailersndtic and imported goods retailers set nominal
prices of final goods la Calvo (1983). Banks convert households’ deposittans to finance the
government deficit and the entrepreneurial purcludsmpital. Each government decides upon fiscal
policy.

This model has specific features that distinguishom standard models of monetary union. Indeed,
the existence of banks which can lend to entrepmsnéo domestic and foreign governments, allows



us to describe the fiscal mechanism of macroeconaliviergences within monetary union (or the
sovereign risk channel in the literature). Thedischannel relies on the vulnerability of domestic
banks to public indebtedness in each country.

In the financial channel, the model captures tlu¢ tlaat the financial vulnerability of one country
the monetary union can lead to changes in the dingncost for the other country. The exposure of
domestic banks to foreign government debt allow®wsudy the potential contagion effects working
through sovereign debts within the monetary unkanally, the consideration of intra and extra-zone
net exports for each member state makes the maadluluto explain the importance of trade
openness in times of regional economic turmoil. Tde of one price gap and incomplete pass-
through allow us to draw inflation and real inténege divergences within the monetary union.

3.1. Households

Each countryi € {h, f}is populated by a continuum of unit mass househwit's infinite life. The
representative household of countrynaximizes the following expected discounted sdimtidities:
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where C} is the aggregate consumption algl denotes the number of hours worké.is the
conditional expectation operator. The parameters f <1, ¢>0,n>0 and0<h<1 are,
respectively, the subjective discount factor, itheerse intertemporal elasticity of substitutione t
inverse of the Frisch elasticity of labor supplylahe parameter that controls the habit persistence

In each country € {h, f} of the union, the household’s period-by-period mtdgnstraint is defined
by:
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whereP} is the consumer price index (CPI{ is the nominal wagd); is nominal deposits that pay
gross nominal interest rafg andB“;l,‘t is nominal internationally traded bonds, denongdah rest
of the world currency, that pay a gross nominanest raté?w,t_l‘}’,‘;,t_l; S; is the nominal exchange
rate (expressed in terms of units of home currereeyunit of foreign currency! ,, TR} andAl are,
respectively, distortionary tax on consumption, govnent transfers and real profits from the
monopolistic sectorFinally, in the budget constrainﬂ’};,t represents a risk premium that is a

function of the economy’s real aggregate level etffioreign asset position in percentage of steady-
state output, as follows:
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where b} = 5 is real aggregate net-foreign asset position ircgreage of steady-state GDP;
t

Yl > 0 is a measuref the elasticity of the risk premium with respaznet-foreign asset position, and
Z! is an exogenous shock on risk premium defined 1dn(Z! ) = p,log(Zi_,) + e, with
eze~i.1.d (0,02).

The termWf (b}, Z}) is assumed to be strictly decreasingbfnand to satisfyW;(0,0) = 1
captures imperfect integration in the internatiofimhncial markets and ensures a well-defined
steady-state in the model (Schmitt-Grohé and U2083)).

Households choose the paths §6¢, Nf, Df, B‘ﬁ,,t};o in order to maximize (1) subject to the budget
constraint in (2). The following optimality conditis hold:
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AL is the Lagrangian multiplier in (4), (5), (6) a().

The final goodx}, in each country € {h, f} of monetary union, which is allocated to consumpti
ct, investment/{, and public spending;;, is an aggregate function of goods produced irhtirae
country, Xw goods produced in foreign country (rest of monetmion),X,i,t, and goods produced
in the rest of the worldy, ;:

9
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Xi=|(1-ai-a5)b(xi) ¥ +(a1)9(th) o +(a2)9(Xv‘vt) g (8)
forX ={C,1,G}; i,k € {h,f}andi # k.

The parameterg > 1, at, anda} are, respectively, the elasticity of substitutlmetween the three
types of goods, the share of imported goods froenrélst of union and the share of imported goods
from the rest of world. We suppose that these share identical reciprocally between each country

i € {h, f} of the union and the rest of world. The fract{dn- a{ — a}) therefore is the degree of
home bias in consumption, investment and publicdgoo

The price index (CPI) associated to (8) is given by
1
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X
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Xt = ( folxlg,,t(j) x dj)x “as the composite aggregates offfedlentiated varieties produced

domestically, inside and outside of the monetanpmn, respectively, withy being the elasticity of
substitution between varieties originating in tlaeng country; Xl-"‘t(j), X,i,t(j) andX‘fV,t(j) being a
typical varietyj of domestic goods, imported goods from foreigantoy and imported goods from
the rest of the worldiespectively. The corresponding prices are dedeesily and are given by,
respectively:

1 1 1
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where P‘t(l) (respectlverPkt(l) andP‘;,t(/) ) is the price of a typical varietyproduced in the
home country (respectively imported prices fromrist of the union and the rest of the world).

The optimal demands for domestic, foreign and oéghe world goods, issued from expenditure
minimizatior?, are :

-0
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All these relations hold symmetrically fork € {h, f} andi # k.

3.2. Open Economy Relations

This section outlines the key relations that déscthe terms of trade, the real exchange rateshand
law of one price deviations.
For each country, k € {h, f} andi # k, we define the bilateral terms of trade as:

Pli t Pvlv t
TOTkt =—= and TOT‘}” =— (13)
Pl t Pi,t
whereP,i,t, andP‘fl,,t are, respectively, the domestic price of impogedds from the rest of the union

(foreign country) and from the rest of the worldQW®/). Pii,t is the domestic price of home goods.

From (9), the terms of trade can be related taCREPPI ratio as follows:
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In this paper, we assume that the law of one pi€2P) holds for the export sector, but there is
incomplete pass-through in the import sector. Tdesumption is motivated by the existence of
monopolistic domestic importers in the union thedagtice local currency pricing (Devereux and
Engel (2001)). This behaviour can make the pricahef foreign goods in the domestic market
temporarily deviate from the producer price lewethe country of origin. The wedge between these
two prices is called the law of one price gap (LQR&d is given by, bilaterally:

k w
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WhereP,’f,t andP,;, are domestic prices in countkyof the region and the rest of the world.

Similarly, we define the bilateral real exchangesaas follows:

; Pk .Sy
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Finally, we can express the effective terms of draithe effective law of one price gap and the
effective real exchange, for each couritey {h, f} as:

rot; = (T0T,)" (TOT}, )" (17)
LOPG! = (LOPG,i,t)ag( LOPGVL'”)"‘é (18)
RERL = (RERL.)" (RERL,)® (19)

Assuming that the two countri¢s, f} are of the same size in the monetary union, tfectfe real
exchange for the union is therefore:

1 1 a aj
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which can be written also in terms of euro nomaathange rate:
SeP”
RERY = — (21)
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whereP#* andP are CPI of the monetary union and the rest ofatbid.

3.3. Production sector
3.3.1. Entrepreneurs

The entrepreneurs play an important role here Isec#éloeir presence allows us to introduce the
financial accelerator mechanism.

In each country € {h, f}, as in Bernanke etl. (1999), entrepreneurs manage a continuum of firms
j € [0,1] that produces, by using units of capital and/;} units of labor, wholesale (intermediate)
goods in a perfect competitive market accordinthéfollowing technology:

Y () = ALKE(DENE(HT@ (22)
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where AL is a technological shock that is common to athfirand follows a stationary first-order
autoregressive procespg(AL) = palog(AL_,) + ea, , Withey ~i.i.d(0,02,); a € [0,1] is the
share of capital in the production technology.

The representative firm maximizes its profit by obing K/ and N} subject to the production
function (22). The first-order conditions for tlaptimization problem are:

i pl
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wheremc! is the Lagrangian multiplier associated with thedoiction function (22) and denotes the
real marginal costy; is the real wage; angpc} is the real marginal productivity of capital.

Entrepreneurs are risk neutral and borrow to fieaanshare of capital used in the production process
As in Bernankeet al. (1999), to ensure that they never accumulate éntwgls to fully self-finance
their own activities entirely, we assume they havdinite expected horizon. In each peripd
entrepreneurs face a constant probab(ity- v ) of leaving the economy We follow Christensen
and Dib (2008) in allowing newly entering entreprars to inherit a fraction of the net worth of
those firms who exit from the business. This asdionpis made in order to ensure that new
entrepreneurs start out with a positive net wdrihcontrast, Bernanket al. (1999) ensure this by
assuming that entrepreneurs also work. This difiegedoes not affect the results.

At the end of each period, entrepreneurs purchagsiat, K., ,, that will be used in the next period at
the real pricegi. Thus, the total funding needed by an entrepret®urchase capital ig} K/, ;.
The capital acquisition is financed partly by thaét worth NW/, ;, and by borrowing,

qt K., — NWL,,, from a financial intermediary. Financial internaies (banks) obtain their funds
from household deposits. Their activities are dbscrbelow (see section 2.4.).

In optimum, the entrepreneur’s aggregate demandcémital in the economy depends on the
expected marginal return and the expected mar@iveaicing cost at + 1. Thus, the capital demand
must satisfy the following differentiation betwetre ex postmarginal return on capitaf, (Rk ;1)
and the marginal productivity of capitaltat 1, mpcf, which is the rental rate of capital:

(1 - Tli{,t) mpciyq + (1= 8)qi4q
a
whered is the capital depreciation ratef“ IS the tax rate on capital-income (whose intromunct

here is a specific feature of our model) gid- &)q.,, is the value of one unit of capital used in
t+1.

Et(R;.{,t+1) = E; (25)

Following Bernanke edl. (1999), we assume the existence of an agencyegotilat makes external
finance more expensive than internal finance, beedinancial intermediariesre facing costs for
auditing the performance of entrepreneurs. Howesmetrepreneurs observe the random outcome of
their investments costlessly and decide whetheepay their debt or to default. If they defaulte th
lenders audit the project and seize whatever timely As demonstrated in Bernankeaét(1999), the
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optimal financial contract between borrower anddeEmimplies an external finance premium (the
difference between the cost of external and intefrinance),‘Pé,t(-), that reflects the existence of
auditing costs and depends on the entreprenewesage ratio (capital to net worth ratio).
Accordingly, the entrepreneur’s demand for cap#galisfies, optimally, the equality between
expected return on capital and gross premium foereal finance plus the gross real opportunity
costs equivalent to the gross real interest rateams:
l
Et(RIi{,t+1) =E; llplé,t+1(') &l

t+1

(26)

whereR; . is the gross nominal interest rate on banks Io‘ﬂx‘é,g;l(-) is the function that describes
how the external finance premium depends on timané&ial position of the firm and is given by:
Wl () = (2’3;—{“) ywith (‘Pé,tﬂ(-))’ <0 ,W(1) =1 andy is the elasticity of the external
tht+1
finance premium with respect to firm’s leverageaaihus, the external finance premium is an
equilibrium inverse function of the aggregate ficiah position in the economy, expressed by the
leverage ratio. Equation (26) provides the basisttie financial accelerator. If entrepreneur’s net
worth goes up, the external finance premium falis, cost of borrowing falls and firms get cheaper
access to credit.
Aggregate entrepreneurial net worth accumulatiorthef economy depends mofits earned in
previous periods plus the bequ@sét that newly entering entrepreneurs receive frommegneneurs
wholeave the economy, and evolves according to:

RLt-1 ( NW/

i _ i i i
NWiy =V |Rgqe-1K: — 7

4
) (qi_ ki = NWH)|+ (1 =)0k (27)
t

Q£—1K;
3.3.2. Capital producers

Competitive capital producers use a linear techmolto produce new capitak/,, from final
investment goodd} and existing capital stock leasing from entrepuesewithout costs. When
producing capital, they are subject to quadratmtahadjustment costs specified as

ﬂ(’—fi - 5)2 K.

2 \K!

The aggregate capital stock used by producerscim @eonomy evolves as follow:

Eow(l
K} 2 \K}

wherey; > 0 is the parameter that measures the adjustmers elasticity.

2

Ki = K+ (1 — 8)k| (28)

Capital producers face an optimization problem Wwhionsists, in real terms, in choosing the level of
investment that maximizes their profits:

® For details, see Bernankeal (1999).
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2
max {qtlt — It - % <K— - 5) K} } (29)

t t

The following equilibrium condition holds:
Y I =1 (30)
1 Ktl -

which is the standard Tobin’s Q equation that littks price of capital to the marginal adjustment
costs.

Wheny, = 0 (in absence of adjustment costs), the capitakpgicis constant and equal to 1. This
shows that capital adjustment costs imply necdgsténe capital price }) variation and therefore
contribute to the volatility of entrepreneurial marth.

3.3.3. Retailers: price and inflation dynamics

The presence of retailers provides the source ohima stickiness in the economy. In each
countryi € {h, f}, all retailers take wholesale goods as inputsackg@ge these costlessly, and sell
them in a monopolistically competitive market. Tdheare domestic goods retailers and imported
goods retailers. Following Calvo (1983), we assuhat retailers set nominal prices on a staggered
basis: each period, a fracti(ﬁm - ¢i) of retailers are randomly selected to set neweprighile the
remaining fractionp! of retailers keep their prices unchanged. For Soitpl these fractions are
assumed to be equals within the two groups ofleztai

All home goods retailers purchase the wholesaledgdmm entrepreneurs at a price equal to the
entrepreneurs’ nominal marginal cost. Each retgilef them setting price at will choose the

optimal price,TJi"t , that maximizes the expected profits §qveriods, so that:

t t+S Lt+s it iit+s £+S 31
gg%E{Z(M) D(PLe() = Plyasmetss)] (31

subject to the demand function,
: BlasD\ " i Al
Yis() = (”L> Yii+s, Where™t is the households’ marginal utilities ratio betweet s

i
PI. t+s t

and t.

The first-order condition for this problem yields,

X Et{Zs o(ﬁd’ ) At+s t+s(])Pth+smCt+S}
x—1 EAX2 0(BO) AV s s (D}

Aggregating across all retailers, the price inftexdomestically produced goods is given by,

PL() = (32)

1

Plo=[(1= ) (Bl) ™" + o' (Pley) ¥ (33)
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Combining log-linearized versions of equations (3Rd (33) yields an expression for the gross

inflation rate for domestically produced goods,inked by the following New Keynesian Phillips

curve:

(=)0 -pe)
¢l

wheremc} is the real marginal cost;, = (

= BEiftj 1 + (34)

L'

L) is gross domestic inflation and variables withshat

ltl

are log deviations from the steady-state values.

Similarly, for each economiyk € {h, f} with i # k, imported goods retailers purchase the products
from foreign producers at the wholesale priBét. At the wholesale level, the law of one price
holds. Thus,P}, = P{, and P}, = S,P¥, are the wholesale prices (nominal marginal cofs)
goods coming from foreign country and the resthefworld, respectively. But at the retail level, we
assume that the law of one price does not hoIdh(sm:P,i,t * P,ift and Pviv,t # S¢Py ), which
introduces the effect of the incomplete exchandge pass-through into the model. Similar to the
home good retailers, imported goods retailers sieep according to a Calvo-style price setting
equation. Their optimization problems are identieatept the real marginal costs that differentiate

k . w i
them. The real marginal costs are, respective%%) = LOPGy, and (Slfi)w't) = LOPGy,, for
kt w,t

imported goods from the rest of monetary union dredrest of the world. The inflation rates for
imported goods then satisfy these following New iesian Phillips curves:

1-— 1-—
:BEt kt+1 T ( il )d()l iia ) ng,t (35)
wt_ﬁEt Wt+1+(1_¢)( —,3¢)longt (36)

¢l
Wheren,i,t andr}, . are imported inflation prices from foreign coungnyd the rest of the world.

Finally, from equation (9), CPI inflatiofi , is a composite of domestic, foreign and world dgpo
prices inflation, such that:

=(1-al — )R}, +alfl, +aifti,, (37)

Vi,ke {h f}andi # k.

3.4. Banks

As in Atta-Mensah and Dib (2008), there are contipetibanks in each economiye {h, f} that
make financial intermediation. The purpose of ficiahintermediary in the model is to allow fiscal
and monetary policies to influence the economythi&abank-lending channel. At the beginning of
each period, the representative bank takes depositsfrom the representative household and lends
to domestic entrepreneurs, domestic governmentf@etgn government (government of the other
country of the union). Bank loans are defined.pynd assumed to take the following form:

L} = €{D; (38)
where€!l € [0,1] denotes the fraction of total deposits lent ouemdrepreneurs and governments of
the monetary union. The remaining portion of dejso6l — €Y), is held as reserves that earn no
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interest. Following Atta-Mensah and Dib (2008), a&sume that the intermediation proc€sss
partly endogenous and depends on the state ottmomy in this way:

AN
g = (Y—> e (39)
The parametee is the elasticity of the willingness to lend witbspect to changes in economic

activity (deviations of output from its steady-statalue) and Z., represents shocks to the

intermediation process. Assume that the willingneskend is procyclical, there > 0. This can be
justified by the fact that, in good times, net wodf entrepreneurs and governments’ fiscal recedpes
relatively high. This improves the credit risks bérrowers and increases the willingness of findncia

intermediaries to lend. The process Z)it Is given by:

10g(Zé,t) = Pe IOg(Zé,t—1) + ect (40)

The shocl@é,t could represent for example an exogenous chanipe iconfidence level of bank with
respect to the credit risks of their borrowers tiredhealth of the econorhy

Next, we assume that banks provide the fixed shafetheir loans to entrepreneurs, foreign
government and domestic government. For each ecpindire {h, f} with i # k, these shares are,
respectivel\jt , ¢ and(1 — ¢t — ¢b).
At the end of period, the representative bank receiviesprincipal and interesﬁ?i,t‘{’,é,t(-)(()flj LY
from entrepreneus! Pf, (1L, IF, 2[5, ) (L LL) from foreign government and
RL (1 - L —¢H)LL from domestic government. We assumed that domgstiernment loan cost is
the benchmark for bank to decide which costs mestdplied on the others agents’ loans.
Bank makes therefore loans consistent with a patfimanagement goal anﬂi',t is the gross
nominal interest rate on domestic government lo&lesice, the relative risk premia are defined as
follow: LP,é,t(-) is entrepreneur’s external finance premium asipusly defined andP,’ft(li, l",Z{ft),
defined in section 2.5., is the relative risk piem paid by governmerit. The bank oweg,D; to its
depositors and earns a zero net return on itsuesemn this case, the bank profit function is give
by:
M = Rie(1— Gk = Ci)Lte + RE WGl + RLWe e (ICELL + Df — ReDf — (1= G — Cp)Li —
Gl — CELY (41)

Given the competition among banks for loans anasiéq the zero profit condition guarantees that:

; R, —1+¢&

R, = - - - - 4?2
T T Gl — D) + (Wi, — DJES (42)

and the fluctuations in the reserve levels of banksld be reflected in the gap between loan and
deposit interest rates. Equation (42) shows thetdans interest rate applied to domestic goverhmen
decreases when risk premia of relative risky ageteases, and thus when their debts increase.

" The others possible sources of variatioan} are: perceived changes in entrepreneur’'s cash flowet worth,
government regulation of banks, technological adearin the intermediation process (Berger (2003)).
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3.5. Government Budget Constraint and Fiscal policy

In each economy, k € {h, f} with i # k, government spends in purchases of aggregatesgtjod
and transfers to househol@i®;. To do that, the government collects tax reveraresonsumption
and capital, receives the loans from domestic am@ign banks (@ — ¢ — ¢5)LL and FLk
respectively).

Thegovernmen( i,k € {h, f} with i ¢ k ) budget constraint is given by:

(1= G = SE)Le + G LE = Ry (1 = Gk — CLL + Ry o WE (UL U5, 21 ) (CFLE) + PDE - (43)
In equation (43)PD} is the nomlnal prlmary deficit and expressed by:
PD{ = P{G{ + TR} — ©PiC{ — ti, ympciK{Piq; (44)

andW}, (It 1F, Z},) is the governmerit relative risk premium such that,

o . (1= qE — QL)L + gkLk .
Wi (1 16, 24) = exp (i (LGSl £ G0N g (45)
’ ’ YLPtl ’
where ! is the elasticity of the risk premium with respéct government debtti = _W and

k i
Ik = Y,ﬁ;k are respectively the total of loans made by banleconomyi and k; Z;, is exogenous
t

shock on government’s premium and evolves accondirigllowing autoregressive process:

log(Z[,) = prlog(Z{ ;1) + ey, (46)

Fiscal policy instruments:

The government needs to adjust tax revenues ondkpee to stabilize its deficit and debt.
Government spending adjustments in response tdcaldluctuations are endogenously made
according to this fiscal rule:

i

1og<5> pglog< )—(Cg)(l Pg)ng108< ) (1- Pg)pgllog(DYl)““ (47)

where pg, pgy, pgi € [0,1] capture, respectively, the degree of public spendimoothing, fiscal

CRRORIEN

reaction to output deviation and fiscal reactiond&bt/GDP ratio BY, = L ); €4t IS
Yip} 9

exogenous shock to government spendig+ i.i.d. (0, aezg)).

The parametefcg) captures the degree of fiscal policy cyclicalify.(cg) = 1 (resp.(cg) = —1) ,
public spending is counter-cyclical (resp. proayal).

As the other fiscal instruments, government transsfaxes on consumption and capital follow the
autoregressive process, such as:

1 TR _ 1 TRiy 48
08\ 7t ) = Prrlog| o |t € (48)

Té,t Té,t
log| =] = prclog| = ) + erce (49)
TC TC
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Tli(,t T;{,t
log pr = pex 10g pral R (50)

K K

where, p, € [0,1], with x = tr,tc and tK, are the coefficients of autoregressive process an
ex,e~i.1.d (0,02 ) are the associated exogenous shocks.

3.6. Monetary authority

In the monetary union, the common central bank #esnominal interest rate according to the
following Taylor-type interest rate rule:

log (72) = Bolog (“52) + (1 ~ ) [ﬂllog (”:) + Bylog (i—i)] +ere (51)

n-u

with e, .~ i.i.d. (0,02).

R, ™ and Y*™ are the steady-state values Ry, 7™ and of Y™, that are, respectively, the
nominal interest rate, the inflation and the outpluthe unionz}™ andY}*™ are the average values
of inflation and output of the two equal size coigs

1 1
™ == (nf +nf) and v = () + /) (52)

B >1 and B, <1 are coefficients that measure central bank regsots expected inflation and
output deviations) < 8, < 1 captures the degree of interest rate smoothingdmyetary authority.

3.7. General Equilibrium conditions

In equilibrium, the factor markets, the final goodsrket, the loan market and the international
traded bonds market must clear in each coungry{h, f}.

Equilibrium in factor markets requires:
1 1

N = [ NEG)aj and K = [ KiG)ds (53)
0 0
The loan market clears when the unused fractiomoafsehold deposits in reserves by financial
intermediaries equalizes the total funds lent ttrepmeneurs, domestic government and foreign
government:

L; = €LD; (54)

X
. R e Sy
Let Y} = <f01 YE() dJ-)X " denote aggregate output. Thus, the goods markaticy condition

satisfies:
Y} =Cl, + 1L + GL, + EX] (55)
. CpinT? Cpi TP
whereEX} = a} (L,f) A¥ + a} ( "3,) AY is total exports.
Pt StPt

Then the domestic economy’s aggregate resourceéraonsan be rewritten as:
Vi,ke {h flandi # k,

17



(56)

piN~° 1\ 1 \7°?
vi = <—f> (1—at — ab)ABi +ai (—> ABE +dl (—> AB,,,
A RERk,t RERW't

whereAB!, ABF and ABY are, respectively, domestic, rest of the union tmedrest of the world
absorptions such that:

ABl = C} + I} + G} (57)
ABF = Ck + IF + GF (58)
AB,, . is an exogenous process.
The internationally traded bonds market is in equium when the positions of the export and

importing firms vis-a-vis the rest of the world edgithe households’ choice of internationally thde
bonds holdings.

Fori,k € {h, f} andi # k, the evolution of net foreign assets (governmesets holdings from the
rest of the union plus households internationatigéd bonds holdings) at the aggregate level can be
expressed as:

SeBL e + CFLY = SiRyy W 1(bi 1, ZE 4)Bl oy + RE e W (Uoy Uy, 28 )CF L, + EX]
— (IML, + IM}, ) (59)

WhereIM,i,t and IM},, are imports country originating from countryk and from the rest of the
world, respectively.

Bl Lk .
SBwr i = 7 and If = ¢, we can write the
YP; YiP = ykp]

evolution of total real net foreign assets posii'm)percentage of GDP as:

Noting that the definitions di} , I} andl¥ are:b} =

X i i i pi
i kjk Pe _ Bwe-1Whi-1 1 Rpe—1Yit—1 »kk Pr 1 Pit i i i i
bt + ¢ l¢ P_ti = l bi_1 + o Gili—q 15 + Pl Y —C — It — Gt (60)

Vi,ke {h f}andi # k.
3.8. Rest of the world

We assume that the rest of the world is fully exmyes and its variables follow the autoregressive
process such that:

log(ABl‘:N) = pAw log(ABgv—l) + eAw,t (61)
log(Rw,t) = Prw log(Rw,t—l) + et (62)
log(ﬂw,t) = pnw log(ﬂw,t—l) + enw,t (63)

where,p, € [0,1] with x = ABw, Rw and tw are are the coefficients of autoregressive proaass
ex~i.1.d(0,02) are the associated exogenous shocks.

4. Calibration and ssimulations

The calibration of our model and the main macroeauio ratios at their steady-state are summarized
in Table 1, as well as the references used fopdnameterization.

18



Table 1. Baseline calibration of the DSGE model

Description Parameter  Value References
Inverse intertemporal elasticity of substitution g 2 AL

Inverse of the Frisch elasticity of labor supply 7 1 AL

Subjective discount factor 4 0.99 AL

Habit persistence coefficient h 0.85 AL

Share of imported goods from the rest of the union ai 0.21 AC

Share of imported goods from the rest of the world ai2 0.11 AC

Elasticity of substitution between domestic andomed goods @ 15 Coenen & al. (2008)
Elasticity of the risk premium respect to net-fgreasset i Schmitt-Grohé &
position l/lb 0.001 Uribe (2003)
Capital contribution to production a 0.36 AC

Capital depreciation rate 0 0.025 AL

Internal capital adjustment costs parameter Y, 0.25 AL

Fractiong' of retailers keeping their prices unchanged Q 0.8 AL

Elasticity of the external finance premium withpest to firm's y 1 AL

leverage ratio

Entrepreneurs probability of leaving the econamy 1-v 0.272 (Blegrgg)nke &al.
Share of banking loans to entrepreneurs uls 0.65 AC

Share of banking loans to foreign government |'< 0.195 AC

Elasticity of risk premium with respect to governthdebt l,l/,i 0.001 Coenen & al. (2008)
Elastlcny of the. willingness to lend with respéztchanges in £ 182 AC

economic activity

Steady State M acroeconomic Ratios

Capital / GDP ratio K1Y 8 AC
Consumption/GDP ratio CclY 0.6 AC

Investment /GDP ratio /Y 0.2 AC

Public expenditures/GDP ratio G/Y 0.2 AC
Transferts/GDP ratio Tr/Y 0.13 AC

Monetary and fiscal policy

Smoothing coefficient in the monetary rule ,30 0.8 AL

Inflation stabilizing coefficient in the monetanyle B 2 AL

Output stabilizing coefficient in the monetary rule B, 0.1 AL

Smoothing coefficient in the public expenditureerul Py 0.9 Coenen & al. (2008)
Output stabilizing coefficient in the public expéode rule Pqy 0.3 (C;%rllslt)offel &al.
Debt stabilizing coefficient in the public expend# rule Py 0.01 (sz:)rllslt)offel &al.
Shocks

Coefficients of autoregressive process for techyplo Pa 0.6

Coefficients of autoregressive process for shock on 05

government’s premium P

Note : AC- Authors’ calculations, AL- average value the literature.
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It is made according to the references found inliteeature for the euro area and/or to the authors
computation based on the European Central BankEanopean Commission databases. First of all,
we assume that the two member-countries in the tapneunion are symmetric. Only the
Governments’ default risk premiums may differ inmgo simulations, in order to depict potential
pessimistic expectations of the financial markdisua the sovereign debt sustainability in one
country of the monetary union. Asymmetries are alssumed in the Governments’ behavior with
regard to the conduct of fiscal policy. Thus, tleefticient of reaction of public expenditures t@ th
output-gap is either negative for a countercyclitstal policy, or positive in the case of a pro-
cyclical fiscal policy. Since one Government alwagdopts a counter-cyclical behavior (being
disciplined), the second one may be less discigliard decide to use a pro-cyclical fiscal rule,
instead of a counter-cyclical one, in periods afremmic growth.

In what follows, the model is subject to two typ#sshocks:1) an asymmetric technological shock
that affects one country of the union, implying eduction in the production costs, a@jl an
asymmetric default risk premium shpcdk line with the idea of pessimistic expectatiasfsthe
financial markets about the sovereign debt sudbdityain one country of the monetary union. In the
rest of the paper, we present in more depth thetioeaof the domestic economy affected by shocks
as well as the transmission of shocks to the atf@mber country of the union. Special attention will
be given to two mechanisms: thieancing of government debt from banks in a riskyironment
and thampact of the openness of the union toward theaktste world

5. Results

We start thepresentatiorof our results by the simulation of the asymmetdachnological shock,
before analyzing the shock on the sovereign rigknoum.We assume a counter-cyclical fiscal policy as
the baseline situation for all shocks. To addrassquestion of the fiscal discipline in a monetamjon, we
compare this baseline situation to a pro-cyclicsioa of one Government in the case of a technoghock
that generates transitory? economic growth.

5.1 Technological shock analysis

The impulse response functions depicted in thisgraph correspond to a technological positive
shock affecting only one country of the union, edlhereafter domestic country. The shock causes a
temporary decrease in the production costs thatusdies output and creates the premises for
economic growth in this country. Figure 1 giveoanparative description of the economic dynamics
for domestic country and for the other member efdhion, respectively. The black continuous line
makes reference to the domestic economy hit bystiwek, while the red dashed line depicts the
reaction of the foreign country to the shock.

For the domestic economy, we recognize the cldssmgaact of a supply shock: higher economic
growth, higher investment, consumption and low#ation compared to the steady state level. As a
consequence, the domestic country becomes moreetivivgy within the union and with regards to
the RoW simultaneously. Indeed, the effective reathange rate depreciates, on the one side
because of the lower domestic inflation and onditrer side because of the nominal depreciation of
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the common currendy/Since the rental rate of capital decreases coraitiein the economy, the
Government revenues reduce (because of fewer ¢axpte on capital) and the ratio of public debt on
GDP is increasing despite lower public expenditymesich follow a counter-cyclical rule). Debt
rises due to increased interest payments? Or bedhesdecline in tax receipts is larger than the
decline in public consumption?

We can also notice on Figure 1 that the domesticntelogical shock has little impact on the other
members to the union (see the foreign country). &svall variables are close to their steady-state
level. The positive effect on the output is expéairby the gain of external competitiveness with the
rest of the world, due to the nominal depreciattbrthe common currency, partly compensated by
the loss of competitiveness within the union.

Output gap Inflation
0.5 ‘ ‘ ‘ 0.2 ‘ ;
ol m 0 == =
-0.5 : L L -0.2 1 | |
5 10 15 20 0 5 10 15 20
Investments Consumption
0.5 \ \ \ 0.02 /__, i i
of :} o —_——— _____________—————1
-0.5 : : ‘ -0.02 ‘ ‘ ‘
0 5 10 15 20 0 5 10 15 20
Rental rate of capital Effective real exchange rate
5 ‘ ‘ ‘ 0.2 ‘ ‘
~
ol == ot m___-‘
~
-5 : ‘ ‘ 0.2 . s \
0 5 10 15 20 0 5 10 15 20
Public expenditures Public debt/GDP
0.05 ‘ ‘ 0.5 ‘ ;
—
Or ) S —— o
-0.05 -0.5 : : :
0 5 10 15 20 0 5 10 15 20
‘ = domestic country === foreign country‘

Figure 1. Comparative impact of a technological dhon domestic vs. foreign economy

Since the technological shock generates econonuwtgrin the domestic economy, we use it
hereafter to analyze the implications of fiscakghBne or indiscipline of some members within the
union. We thus associate a disciplined behavia tounter-cyclical public expenditure rule and an
undisciplined behavior to a pro-cyclical one. Indleehen the domestic country is disciplined, itl wil

8 We note that a more persistent shock may lead toital appreciation of the effective real exchamate and a loss of
external competitiveness for domestic country witichld explain a lower output growth and investnjast after the
shock.
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reduce public expenditure in period of economicwghoto create budget surpluses necessary in
periods of downturn. Under the undisciplined bebgvidlomestic government decides to stimulate
even more the economic growth by increasing thdipependitures after the shock. Figure 2 and
3 present the comparative simulations for the déimeasd foreign country respectively.

When the public authority has a pro-cyclical bebawn the country hit by the shock, the nominal
depreciation of the common currency is amplifiedafls why the depreciation of the effective real
exchange rate is stronger simultaneously in theedti;mand foreign country (figures 2 and 3). The
gains from the trade openness to the rest of thddvexplain the higher level of output under this
scenario, for all the members of the monetary un@umulated to the increase of public expenditure,
the additional external demand for domestic good#d the fall of inflation and of the rental rabé
capital after the technological shock. This exmawmhy the pro-cyclical budgetary policy is
unexpectedly not followed by a decline of the Deb{GDP ratio. Public expenditure goes up, but
budgetary receipts will increase even more. In,taine lower primary deficit reduces the public
debt/GDP expansion in the short-run. In the long-rthe accumulation of debt may become
dangerous. In the last graph of figure 2, the puidibt/GDP ratio does not return easily to thedstea
state under this scenario.
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Figure 2. Fiscal policy comparison under technot@jishock (domestic economy)
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For the foreign country (figure 3), the fiscal iadipline of the other member of the union (see the
previous domestic country) lowers national demartte falls in consumption and investment are
amplified by fiscal indiscipline, because of anrgase in the real interest rate. Under a single
monetary policy, the low inflation (mainly explachéy the imported inflation from the other country

of the union) conducts to a high real interest tlas discourages national demand.

The additional external demand coming from the oéshe world suppresses the negative impact of
the shock on the national demand and explains riidi@ration of the rental rate of capital in this
country. The increase in the fiscal revenues corfmmm taxes and the fall of counter-cyclical public
expenditure conduct to a reduction of the publibtd&DP ratio, as depicted in the last graph of
figure 3.
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Figure 3. Fiscal policy comparison under technot@jishock (foreign economy)

The lesson to be formulated for the euro areaiisgaftom these simulations is the following. Before
implementing restrictive budgetary policy, in pelsoof quite low economic growth (in order to
improve the health of public finances) governmeants/ attentively consider the effects on the real
economy. In an open economy, the public spendidigiateon may generate appreciation of the
effective real exchange rate, loss of competitigsrend consequently fall in the rental rate ofte&pi
and in the fiscal revenues. The loss of fiscal neles may be higher than the reduction in public
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expenditure. The health of public finances becomvesse in that case, contrary to the original
objective of the public authority, at least in gtert-run.

5.2 Sovereign risk premium analysis

We assume in this paragraph that one country ofitihen is hit by a shock that adjusts its sovereign
risk premium upward. This situation may be assitedato an unexpected overestimation of the
sovereign risk of some European countries. Indagd; a long period where all European countries
benefited from the same financial conditions desftieir economic and structural asymmetries, with
the recent financial crisis, the financial markaterreacted to the public debt accumulation, applyi
excessive risk premiums to Greece, Portugal, Spaitaly. Because the market perception about the
European countries sovereign risk changed afterctises, we cannot consider it only temporary.
That is why we simultaneously introduce a permarmmirce of heterogeneity, namely in the
sensitivity coefficient of the sovereign risk premi to the public debt/GDP ratio. This coefficiesit i
supposed to be very close to zero (0.001) for akerisk country and higher (0.1) for the high-risk
country hit by the shock. The impulse responsetfans of the main macroeconomic variables are
depicted in Figure 4, comparatively for the two nbemcountries of the union.
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Figure 4. Comparative impact of a risk premium ghon domestic vs. foreign economy
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An increase in the risk premium of the domesticntou(hit by the shock) makes it relatively riskier
compared to the other country of the union. As@sequence, the optimal behavior of national banks
implies higher interest rate for domestic governtr®onds, and implicitly for the financing of the
real economy. Even if the specific risk associdtedntrepreneurs decreases relative to the national
government bonds (see the lower external finaneenjum for firms compared to the steady state
level), the cost of credits goes up. Investmentaebeses and inflation goes down. The real interest
rates goes up, explaining the downward adjustméntoasumption. Beyond the low level of
domestic demand, the output-gap is positive. Stheenational government is supposed to have a
counter-cyclical behavior, the economic growth maly come from the openness of the economy,
namely from the rest of the world. These adjustsané related to the depreciation of the effective
real exchange rate in reaction to the risk premshock, implying higher foreign demand for
domestic goods. This explains in the same timeitkestment dynamics, see the relative small
decrease despite the higher real interest rateeiretonomyAll in all, it appears that the shock on the
risk premium has negative impact on the domestienty, but this effect is lower when the degree of
openness toward the rest of the world is highThe model could thus explain some of the recent
dynamics of the most risky European countries.résteexpenditure grew faster in countries where
the risk premium had increased much. These phermaiéected not only the public sector but also
the private sector, via a fiscal channel, whichieselon the vulnerability of banks to public
indebtedness. The costs of external finance wentnufhe economy, limiting investments and
prospects of economic growth, particularly in coi@st with low export capacity. Unfortunately,
since the world growth was slowing down, Europeanntries could not export more to the rest of
the world.

Looking on the reaction of the foreign country ke tincrease of the risk premium for the other
member of the union (see the previous domesticaug)) we observe a beneficial impact on it. We
can easily distinguish two sources of economic g¢inoan internal one and another one related to the
openness of the economy to international tradebditer explain them, let’s recall the behavior of
national banks facing the higher risk associatedhto foreign government bonds. For them, the
national sovereign bonds become safer investmeetwbmpared to the foreign public bonds. The
national Government thus benefits from lower ctstBnance its debt, having also positive effect of
the financial conditions for all domestic agenteaRinterest rates go down, stimulating consumption
and investment in this country, which are sourcésnternal growth. The depreciation of the
common currency explains in the same time the @&ydren of the effective real exchange rate and
the gain of external competitiveness for this courfor high export capacity, this external sowte
growth may be very important. We could recall tiisd of mechanisms to explain, for example, the
strong economic growth in Germany in the recent-pasis period.

6. Conclusion

This paper aims to investigate macroeconomic demcgs, in a DSGE model of two countries
belonging to a monetary union open with the reshefworld. It first focuses on divergences coming
from asymmetric shocks affecting domestic productiosts. Divergences are also introduced in the
governments’ behavior, which may conduct pro-cwtlior counter-cyclical budgetary policy. We
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find that a counter-cyclical budgetary policy irder to improve the health of public finance is not
necessarily suitable in an open monetary uniomdy generate appreciation of the effective real
exchange rate, loss of competitiveness and cons#gdall in the rental rate of capital and in the
fiscal revenues. The loss of fiscal revenues mafiigeer than the reduction in public expenditure.
The health of public finances becomes worse in thae, contrary to the original objective of the
public authority, at least in the short-run.

An asymmetric shock on the sovereign risk premiusissimulated in order to discuss the
transmission of financial shocks within the uni@pecial attention is given to two main mechanisms
in that case: the financing of government debt flmanks in a risky environment and the impact of
the openness of the union toward the rest of thedwé shock on the risk premium has negative
impact on the domestic economy, but this effe@wser when the degree of openness toward the rest
of the world is high. For the rest of the monetanyon, the increase in the default risk perceptorn

one country is beneficial. Benefits are growinghwthe degree of openness of each economy to the
rest of the world. The model is thus able to expléor example, the economic downturn during the
sovereign debt crisis in countries with low expodpacity, or the strong economic growth in
Germany in the recent post-crisis period.

Future researches based on this model will be tedernoward the study of the public debt
management in a heterogeneous monetary union,eitlibr sovereign debt entirely managed at a
national level, or at the union-wide level (by thee of euro-bonds instead of the national
governmental bonds).
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