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Abstract

We assess the macroeconomic effects of a sovereign restructuring in a small economy belonging
to a monetary union by simulating a dynamic general equilibrium model. In line with the
empirical evidence, we make the following three key assumptions. First, sovereign debt is held
by domestic agents and by agents in the rest of the monetary union. Second, after the
restructuring the sovereign borrowing rate increases and its increase is fully transmitted to the
borrowing rate paid by the domestic agents. Third, the government cannot discriminate between
domestic and foreign agents when restructuring. We show that the macroeconomic effects of the
restructuring depend on: (a) the share of sovereign bonds held by residents in the country as
compared to that held by foreign residents, (b) the increase in the spread paid by domestic agents
and (c) its net foreign asset position at the moment of the restructuring. Our results also suggest
that the sovereign restructuring implies persistent reductions of output, consumption and
investment, that can be large, in particular if the share of public debt held domestically is large,
the private foreign debt is high and the spread paid by the government and the households does
increase.
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l. Introduction

The recent sovereign debt crisis has raised the questioheo&tonomic implications of a possible
sovereign restructuring by a member of a monetary union.

While there have been a number of sovereign restructurigpees in low-income and developing
economies in the past, the experience regarding advanoedmies is much more limited. Advanced
economies differ from low income and developing econonmiaaany ways. They tend to have a larger
share of their public debt held domestically, as they tendaee deeper financial systems. Moreover,
monetary union member countries display a high degree afi¢iahintegration, with significant cross-
country holdings of public and private debt. A sovereigrimeguring by a monetary union member
would therefore happen in a very different context compaogatevious instances of sovereign restruc-
turing. This paper provides an assessment of the possilidee@nomic effects of a restructuring in one
country of a monetary union.

Three important factors determine the macroeconomic @xisbenefits of such a restructuring: first,
the share of sovereign bonds held by households residem itountry as compared to the share held by
foreign residents; second, the response of internatiomahfiial investors to the sovereign restructuring;
and third, the private sector net foreign asset positiohettoment of the restructuring.

Regarding the distribution of government bond holdingsveen domestic and foreign residents, let's
consider, for the sake of argument, two extreme cases. Seppat the government bonds are held
by domestic residents only. Moreover, suppose that theg ir#inite life-time horizon and taxes are
lump-sum. In this case the restructuring would not have aagroeconomic effect, as the public debt
is not considered net wealth by its holders. Indeed, itsctdi is fully offset by the expectation of
lower future taxes, therefore leaving households’ permameome unchanged. Instead, suppose that
foreign investors are the only holders of government bomdls emoreover, that they do not ‘punish’ the
government and its citizens by increasing the country’sdwing cost after the restructuring. In this
case the country implementing the restructuring would gpbsitive capital gain associated with the
improvement of its net foreign asset position.

However, interest rates tend to increase around restingtimstances and the evidence shows that usually
there is a premium that the government has to pay after thedadt is perceived as a riskier borrower.
This premium or spread can therefore be thought as reflettetpss of reputation as reliable borrower’
that the country faces after the restructuring.

Finally, the private sector’s net foreign asset positiotihattime of the sovereign restructuring is relevant



as well. The larger the foreign liabilities, the larger therease in the interest payments that the higher
borrowing costs would imply and, hence, the negative inceffext faced by residents.

Overall, the macroeconomic effects of a restructuring ddpm the combined effects of, one hand, the
capital gain coming from lowering the foreign debt and, om dtther, the additional costs of rolling over
the (post-haircut) public and private external debt at ddignterest rate. The capital gain induces a
positive wealth effect as it corresponds to a lump-sum takooeign investors. The higher spread, on
the other hand, induces a negative substitution effecaftsconsumption is more expensive than future
consumption) and a negative income effect (the interestneay on the new after-restructuring foreign
asset position of the country as a whole increases).

We try to assess these impacts by developing and simulatiegieKeynesian general equilibrium model
of a monetary union. In the model there are two regions, HamleFareign, each of different size. Home
is a relatively small country of the monetary union, while&ign represents the rest of the union. Home
government is assumed to restructure its debt. We considearase of a relatively small Home country,
so that the restructuring does not greatly affect the refitefmonetary union. As such, the restructuring
has not systemic implications for the unibn.

The monetary union setup enables to take into account twaifgp&eatures. First, monetary policy is
conducted at union level. Hence, it does not fully react éodhanging macroeconomic conditions in the
Home country after the restructuring. Second, fiscal patiepanaged at the country level.

On the financial side, the model features two types of bonaolty denominated in the currency of the
monetary union. The first one is exchanged between the danaest foreign private sector only. The
second one is issued by the two sovereign states and is bloygloth domestic and foreign households.
Each bond is in zero net supply at monetary union-wide el follow Broner et al. (2010) and assume
that the domestic government cannot discriminate betwearedtic and foreign debt holdets.
Regarding the increase in the spread after the restrugiuttie existing literature has reached mixed
conclusions. Some papers point to relatively short peraddscclusion from the international financial
market and moderate increase in spreads (Panizza et al.).2@@Bers, such as Cruces and Trebesh
(2013), show that spreads are positively correlated wighsike of the haircut. We follow the latter and
assume that after the sovereign restructuring both thergment and the private sector have to pay a

spread above the risk-free rate when issuing bonds (thdraskrate is equal to the interest rate set by the

1Contagion and systemic crises are not the object of the sisaly

2As long as there is a functioning secondary market for the, deteign holders have always the opportunity to sell tieipt
on the secondary market. Therefore if the fiscal authoritgmiestructuring its debt tries to discriminate and impdkeshaircut
only on foreign holders, the latter would sell their bondglmsecondary market to the domestic residents (which ghouvilling
to buy at a price close to the face value).



central bank of the monetary union). The spread is propuatito the size of the haircut and equal for
both private and public borrowing. The latter assumptiocoigsistent with evidence that spreads on the
sovereigns quickly are passed on to the private sector.igrdtliberately parsimonious way we capture
the ‘price’ paid by the country for the ‘loss of reputationraiable borrower’ and the related financial
distress that characterize both the private and publioseefter a sovereign restructuring.

Other features are rather standard. Each region is spesdaiin the production of nontradable final
goods, tradable and nontradable intermediate goods. Mpngolicy is conducted at union level through
a standard Taylor rule.

The Home country is calibrated to broadly resemble a gesenall open economy. In the baseline sim-
ulation it is assumed that the small economy starts off witiery high level of sovereign debt (equal to
150 percent of yearly GDP) and that Home and Foreign houdeleaich hold 50 percent of the Home
government debt. Finally, it is assumed that the privateossmet foreign debt prior to the restructuring
is equal to 100 percent of GDP. Given this background, theuesiring is modeled as an unexpected
write-off (haircut) of the public debt equal to 40 percenitefnominal value. As a ratio to yearly GDP,

it corresponds to a reduction in the public debt from 150 top8€cent. We also calibrate the post-
restructuring spread consistently with the empirical enick provided by Cruces and Trebesch (2013),
where the authors collect information also on the size afthiéé. They show that greater haircuts are as-
sociated with larger post-restructuring bond spreadsr aéintrolling for fundamentals as well as country
and time fixed effects. The effect on the spread of a 40 peagenpoint haircut is estimated to be on
average about 300 basis points in year one and to decreasgnogebeing still significant at about 150
basis points in years four and five after the restructuting.

Moreover, we assume that after the restructuring lump-samnsfers are adjusted by the government in
order to stabilize the debt at the new (post-haircut) legebading to a fiscal rulé.

Results are as follows. First, after the haircut GDP showga@eahse which is rather persistent and
associated with a reduction in consumption and investmgdbimestic residents. The recovery is slow,
as it takes more than three years for the GDP to return to gelin@ level. Second, the GDP loss is
relatively large if the share of public debt held domestica large, the private foreign debt is large

and the spread increases. Overall, we do find that the sgverestructuring induces a rather persistent

3The empirical result of Cruces and Trebesch (2013) is cteisvith the classical work of Eaton and Gersovitz (198 Here
it is argued that sovereign borrowing can be supported asdsra restructuring is costly. Therefore, non-repaymesne ko be
followed by punishments (in the form of high spreads or esidn from international borrowing), and larger non-repawnts by
larger punishments.

4We choose a fiscal rule defined in terms of lump-sum taxes figpligity as it avoids the analysis of the distortions asater
with other taxes.



reduction in macroeconomic activity, even under the movertable initial financial conditions (when
the initial share of domestically held sovereign bonds drai¢vel of foreign debt by households are
relatively low).

To our knowledge there are not other studies that have a&ssdwsmacroeconomic impact of a sovereign
distress in a monetary union or advanced economies. A paxiigption is Corsetti et al. (2012) that
use a closed economy model to stress the role of the ‘soverisi channel of fiscal policy. In their
model a high level of public debt affects the private sectartie effect that the risk of sovereign default
has on the spread paid by the private sector. We differ froms&t et al. (2012) because we stress the
open economy dimension of the problem and specifically treeafthe domestic vs. foreign holding of
government debt.

Finally, we want to stress that quantifying the likely fail &ctivity from a sovereign restructuring is a
very difficult task. In particular, the way it might play out reality will depend on a host of character-
istics of the sovereign and of the way the restructuringdgiace. Therefore it is not our ambition to
present predictions of the economic effects of a restriuiVe intend instead to highlight some of the
important channels that will shape the outcome and assessré¢fative importance. As discussed, we
will emphasize three such important channels: the reactiamernational financial markets (especially
regarding the increase in the borrowing costs), the neigorasset position of the private sector, and
the share of government debt held domestically. We do nosidensome other important factors that
could magnify the negative effects of the restructuringhasrole played by financial frictions, by banks
balance sheets and possible contagion effects (espertddlyant in a financially integrated monetary
union). Moreover, in our baseline simulations we will assuimat the budget balance is in equilibrium
in the initial steady state and that fiscal policy will aim &tslizing the debt after the restructuring. This
assumption does not match the recent experience of cosithiaé have faced sovereign stress while at
the same time undergoing considerable fiscal consolidatiéii in all, therefore, our results cannot be
easily applied to the experience of any specific country.

The paper is organized as follows. Section 2 describes tle egaations of the model (with a focus on
those related to the model’s financial and fiscal structheetgmaining ones are reported in the Appendix)

and the calibration. Section 3 discusses the results.detttoncludes.



[l. The model

A. Setup

The basic structure of the model is new Keynesian and akinedriternational Monetary Fund’s Global
Economy Model (GEM) and the European Central Bank's New Ate Model (NAWM) > We divide
the monetary union in two regions, the Home country and teeafthe monetary union.

On the production side, we assume that in each country theff@ms producing final nontradable goods
under perfect competition. The goods are used for privadepaiblic consumption as well as for invest-
ment. They are produced combining intermediate tradaldenantradable goods. Intermediate goods
are produced under monopolistic competition. Firms in #h@a@ are price-setters (each of them is able
to set the price of the produced variety, taking into accdbatdemand). In particular, firms produc-
ing tradables are able to price-discriminate between dtoesd exporting markets (hence they set two
country-specific prices). Intermediate goods are prodbgezbmbining domestic labor and capital.

We assume households accumulate capital (which they reddrteestic firms) and, more importantly,
trade two nominal bonds at the union level. Both bonds aremhémated in the currency of the monetary
union. One bond is traded among households only. The othkeigovernment bond, traded between
households and governments. Households are wage setielsqethem offers differentiated labor ser-
vices to domestic firms under monopolistic competition).

Monetary and fiscal authorities behave according to feddbaes. A standard Taylor rule holds for
monetary policy, which is common to the Home and Foreignaegii The monetary policy rate reacts to
monetary union-wide inflation rates and output growth. Besin an inertial way, to capture gradualism
in the conduct of monetary policy. Fiscal policy is conddcse the country level. On the expenditure
side, we distinguish between spending on final goods andcssrproduced by the private sector, public
wages, and transfers to families. On the revenue side, wiaglissh between lump-sum and distortionary
taxation of labor income, capital income and consumplidine fiscal sector is closed by a fiscal rule,
that stabilizes the public debt using lump-sum transfers.

Finally, the model features the standard real and nomir@idns, such as habit in consumption, adjust-
ment costs related to investment changes, adjustmentretestsd to nominal prices and wages, and wage
and price indexation to a weighted average of previous geriflation and the central bank’s inflation

target.

5For a description of the GEM and NAWM see Pesenti (2008) areh€p et al. (2008), respectively. A detailed description of
our model is reported in the Appendix.
6For a model with similar fiscal features, see Forni et al. (801



Fiscal policy

Fiscal policy is set at the country level. The discussiorhia $ection applies to the Home as well as the
Foreign region. The Appendix gives a more detailed desorigif the model. The government budget

constraint is:

By~ B (1= LossP™ ) = B2 (1= LossP™") (reea + 61%%)

+(1+ 7)) PG + Wi L] + Try — T, 1)

whereB/?|, B{°” > 0 are the levels of nominal public debt at the beginning andaémpetriodt, respec-
tively.” The bond is issued in the union-wide market and pays a (netjnad interest ratér + ¢9°v).
The latter is equal to the sum of the risk-free rate set by éméral bank of the monetary union,and the
spreadp?°’ that the government has to pay after a restructuring. Thg floeninal rater; is paid at the
beginning of period + 1 and is known at time. Similarly, the spread?°" is paid at the beginning of
periodt + 1 and is known at time (immediately after the restructuring). The tefmss?’"" represents
the ‘haircut’ associated with the restructuring, leadiogudden reduction (measured in percent) in the
initial value of sovereign debt. In other ternisyss”’”" is greater than zero in= 1 (the initial period of
the simulation) and zero subsequently. The first term onitig-hand side of equation (1) corresponds
to the amount of interest expenditure on the new post-retstrimg level of public debt. It depends on the
new level of debt and the response of the interest rate, iicpkar the spread component.

Other variables in the equation are standard. The vari@bBté stands for government purchases of
goods and serviced) L9°¥ for compensation for public employee€byr > 0 are lump-sum transfers
to householdsq(r < 0 are lump-sum taxes). We assume tQdt” has the same composition as private
consumption. Hence it is multiplied by the private consumpprice indexP. Total governmentrevenues

T are given by the following identity:
Tt ETthLt—l—th [Ptct-i-Pthov]—f—Ttk [TfKt—i-Hf} (2)

wherers are tax rates on labor incomef§, capital income£}") and consumptionr’), L, is total employ-
ment (including public employmert!°”, and private employmerit}, with L, = L} + L{°), v¥ is the

rental rate of physical capitdl; andII” stands for dividends from ownership of domestic monogolist

As is standard in this class of models, bonds are one-pesodrisies and each period is equal to one quarter. The actual
average maturity of the debt is longer than one quarter.isnctise the increase in spreads would bring about a gradwabse in
interest costs. Assuming a longer average maturity of théidehe model would produce similar effects on GDP and orother
variables, although these effects would materialize in eengoadual manner.



firms.

A fiscal rule stabilizes the level of public debt as a percéBDP, H9°” > 0. We assume a policy rule
that uses as instrument the lump-sum transfers as a sha@Rt£z. The instrument responds to: (1) the
discrepancy of the current level bf°? from its long run target?°v:te79; (2) the change in9°? between

periodst andt — 1; (3) GDP growth. The implied rule is:

try B bé]ov b1 bé]ov o2 GDP; b3 (3)
s \gworas ) \o70 ) \@pp,

wheregy, g2, 93 < 0. Parameterg; and¢- are lower than zero calling for a reduction in transfers

whenever the debt level is above target and for a larger teguahenever the debt growth is high.
Parameterps is lower than zero as well, as transfer growth is inverselgtegl to GDP growtR. In
the simulations, the long-run target°*-¢"9 is reset in order to stabilize the sovereign debt at the new

(after-haircut) level.

Households

In each region there is a continuum of households having sstnierpreferences and budget constraint.
They are indexed by € (0; s) (Foreign households hye< [s; 1]), wheres is the size of the Home region
and1 — s the size of the rest of the monetary union. Households’ peefees are additively separable in

consumptiorC' and labor effortZ.. The expected value of househgltifetime utility is given by:

Eo {Z B
=0

where E denotes the expectation conditional on information setgg@ S is the discount factor) <

Ct (j)lig K AT
(1_70) - ;Lt (4)

B < 1), 1/o is the elasticity of intertemporal substitutioa (> 0) and1/ (= — 1) is the labor Frisch
elasticity ¢ > 0).

8The GDP is defined as:

GDP =C + Pl1+c9v + pEXPREXxPp - pIMPIN P 4 W9

where P!, PEXP  pIMP gre prices of respectively investmehtexport ZX P and import/ M P while T represents nominal
wage.

Given the presence of public employment, and consistertly temmon practice in the national accounts statisticsineieide
the public expenditure for wages in GDP.



The budget constraint of househqgldk:

Bt (j) = Bee1 () + Bf () = B{_, () (1 — Loss?™™")

< Bt () (ree+00y) + By () (1= LossP™) (rees + 0f2%)
H( =) [ () + rf K1 (5)] +
+(1 =W () Le (§) = 1+ ) PC (5) = P11 (5)

+Tre (§) — ACYY (j)

Home households hold two bondsand B¢ denominated in the currency of the monetary union. Both
bonds are in zero net supply at the monetary union level (wertehe market clearing conditions in
the next section). The bon# is exchanged with Foreign households only. It pays a (né&tyaést rate

(r: + ¢?) at the beginning of perioti+ 1 and known at time¢. The bondB? is the government bond,
exchanged between households and governments in the mouartan-wide government bond market.
As previously mentioned, it pays the interest ratget by the central bank of the monetary union and a
spread. The ternioss?””" is the same shock as the one in the government budget congtai As
said, it measures the (percent) reduction in the value ofitivernment bond at the beginning of period
t = 1 (the initial period in the simulation horizon).

After the restructuring, the government pays a higher gspneaonly to the foreign households but also to
the domestic ones. As such, the spre&t! is added on top of the risk-free ratalso in the households’
budget constraint. Moreover, we assume that the spreadpdite government after the haircut is fully
transmitted to domestic households. The latter, after tit&li sovereign haircut, face an increase in
the spreads® on their foreign debt position, in the households’ bond market. In this (deliberately)
stylized way we characterize the (ex-post) sovereign bagicannel to the Home economy. Specifically,
after the sovereign restructuring credit conditions fa frivate sector become as stringent as for the
government. So the same spregd® = ¢* = ¢ applies to home households when borrowing from
foreign households and to the home government when borgofindm domestic and foreign households.

It is defined as follows:

exp (¢b3 (b — B)) -1
exp (gbbg (b - 5)) +1

The first two terms are related to the effects of the sovenedgtmucturing on Home’s borrowing costs in

bt = dp1 (exp (LOSSEQOU) - 1) + ppdi—1 + Pv2 (4)

international markets. The larger the restructuring (soléingerLoss?’""), the higher the spread (first



term on the right-hand side of equation 4), whese > 0. In this way financial markets impose a cost to
Home households and government for the implied ‘loss oftagmn’ as reliable borrowers. Moreover,
the increase in the spread is persistent over time (secamdte the right-hand side of equation 4, where
0 < py < 1). Finally, the third term on the right-hand side of equat{@h guarantees, as in Global
Economy Model (see Pesenti 2009), that the foreign asséiqrosf households as a ratio to GDR,
converges to its steady state valuéVe setpys, ¢y > 0 to rather low values to limit the impact of the
third term on the dynamics and keep the model statiohary.

As we will demonstrate later, the combination of the posteua spread, the share of public debt held
by domestic households and their foreign borrowing pasisacrucial for assessing the macroeconomic
effects of the restructuring on the domestic economy.

We also assume that households own all Home firms and theoérisannational trade in claims on firms’
profits, represented biyf”’ (). Each Home agentis a wage-setter, being a monopolistic supplier of a

single labor variety. The nominal wag; () is sticky given the presence of the adjustment ct&f":

T (VTSR B

aw Fl—aw
Tw,t—1T

wherexy, > 0 is a parameter an®V; L, is the average Home wage income. The tewmﬁfrlf‘lw
represents the indexation of wages to the previous pergrdss (average) wage inflatiafy;—; and to
the gross consumer price inflation target of the central ramkith weightsayy and1 — oy, respectively
(0 < ay < 1). Finally, each household rents physical capital to doindisins at the nominal rat&”.

The law of motion is:

Ki(j) = (1= 8) K1 () + (1= ACY (7)) It () (5)
where0 < § < 1 is the depreciation rate. Adjustment cost on investmgfif is given by:

N 01
AC{(;):E(

L(j) 5)2 )

Ii—1 (j)

whereg; > 0 is a parameter. Similar relations hold in the Foreign countr

9There is only one (minor) difference betwegf°” and¢®. It corresponds to the third term on the right-hand side oiiqn
(4), that in the case of the government spread depends onrtentand steady state values of the government bonds yéldine
households. As said, the difference is quantitatively sraalwe minimize the impact of that term on the dynamics. Iinall
revenues from the imposition of the spread are rebated imp-sum way to Foreign households (see Benigno 2009). Fdaitiee,
the spread does not enter neither in the government budgstramt nor in the Euler equations.



10

B. Bond market clearing conditions

To clarify the financial structure of the model, we report twe bond market clearing conditions. For
the bond traded between Home and Foreign households, we(lising the assumption of symmetric
households in each country$

sBy+(1—8)B; =0 )

where, as previously saifl,< s < 1 is the size of the Home economy (the size of the union is nozel

to 1). For the government bond, the market clearing conuiso
sB} — B} + (1 —3s)B/" — B =0 (8)

where BY°* > 0 and BY°"* > 0 represent Home and Foreign government debt, respectividig
net foreign asset positionF(4;) of the Home country is given by the sum of Home households and

government positions against the rest of the monetary union
FAt = SBt + SBiq — Btgov (9)

where the sumB; + s Bf represents the total asset position of the Home houselithéscurrent account

C A; and the trade balan@@B; of the Home economy are given respectively by:

CA, = FA —FA_, (10)

TBt = CAt — (SBt_l + SBg_l — Bgfﬁ) (Tt—l + ¢§z€) (11)

The current account is the change in the foreign asset posifithe Home country. The trade balance is
the current account net of the interest payment on the for@sget position.
Given the above equations and the spread in (4), we are ah#sé&ss the impact of the Home sovereign

restructuring on the Home foreign asset position and hendbeoHome economy.

C. Calibration

The model is calibrated at quarterly frequency to a genenilisperipheral country of a monetary union
and the rest of the monetary union. For most parameters veet iesprevious studies and estimates

available in the literaturé&t

10Foreign (rest of the monetary union) variables have a **'.
H1gee Forni et al. (2009, 2010) and Gomes et al. (2010).
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Table 1 reports the steady-state macroeconomic aggremadesx rates under our baseline calibration.
The tax rate on wage incomeé is set ta0.46 in both Home and the rest of the monetary union. Similarly,
the tax rate on capital incomé is set t00.19, while the tax rate on consumptiefi to 0.18. The public
debt-to-yearly GDP ratio is calibrated &0 percent for Home and a0 per cent for the rest of the
monetary union. Finally, Home households have a foreign eig@bal to 100 percent of Home annualized
GDP.

Table 2 reports the calibration of the spread paid by theipabd private sector (see equation 4). Consis-
tently with evidence provided by Cruces and Trebesch (2Qk8)effect on the spread of a 40 percentage
points haircut is around 300 basis points in year one. Sulesdly, it decreases over time in a gradual
way. Four years after the restructuring it is around 150%@sints.

Table 3 contains parameters related to preferences anddiegly. Parameters with a™ are related to
the rest of the monetary union. We assume that discountaateslasticities of substitution have the same
value across the two regions. The discount fagtisrset t00.992, so that the steady state real interest rate
is equal ta3.3 per cent on an annual basis. The intertemporal elasticgylo$titution,l /o, is set tol, the
Frisch labor elasticity t@, the depreciation rate of capitato 0.025. For the production of intermediate
tradables, the elasticity of substitution between labat eapital is set td@.9 in both regions. For the
production functions of intermediate nontradables, tlastadity is set td.9. The bias towards private
capital is set close t0.6 in both regions. In the final consumption and investment gdbd elasticity

of substitution between domestic and imported tradabletisosl.5, while the elasticity of substitution
between tradables and nontradable.fo In the consumption sector the bias for the composite tladab
is set to0.5 for the Home region as well as for the rest of the monetarymnio the investment sector

it is set t00.75. The population size of Homae, is set t00.05 (the population of the monetary union is
normalized tol).

Table 4 reports gross markups in the intermediate tradatitermediate nontradable and labor markets.
Markups are higher in the nontradable and labor marketskiysrare obtained by calibrating the sector-
specific elasticities of substitution between differerieties of goods?

Table 5 contains parameters that regulate the dynamicsis&dgnt costs on investment changes are set
to 2.8. Nominal wage and price quadratic adjustment costs ara setler to obtain an average frequency
of price adjustment in line with the NAWM.

Finally, parametrization of the systematic feedback rédéewed by the fiscal and monetary authorities

12For an analysis of the macroeconomic effects of differegrete of markups in a model similar to the one used in this paper
see Forni et al. (2010).
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are reported in Table 6. For each country-specific fiscatpolile (3) we set);, ¢ andgs respectively

t0 0.5, 25 and25. The central bank of the monetary union targets the conteamgous monetary union-
wide consumer price inflation (the corresponding paramistset to1.9) and the output growth (the
parameter is set t0.4).1° The interest rate is set in an inertial way. Its previoudquevalue enters the

rule with a weight equal t6.85.

I, Results

We evaluate next the domestic macroeconomic effects of ereimn restructuring. We consider perfect
foresight scenarios, where there is no uncertainty reggrifie future path of policies. We show how
the macroeconomic implications change according to (1¢weift initial (before the restructuring) shares
of public debt held by domestic and foreign residents andiiffrent initial private sector foreign debt

positions. Finally, we compare the effects of restructyiriith those of a fiscal adjustment scenario.

A. Sovereign restructuring

Our baseline simulation can be described as follows. Wenasshat the economy starts off from steady
state. At the beginning of the first period the haircut is iempénted and, hence, the spread increases.
In the baseline simulation the public debt of the Home cauigreduced from 150 to 90 percent of
annualized GDP. This corresponds to a 40 percent redugtiowininal value. After the first period,
public transfers adjust according to the fiscal rule (3) &bsitze the debt-to-GDP ratio at the new value
(90 percent). Moreover, we assume that 50 percent of theiddi®ld by domestic agents and that
the Home private sector has an initial debt position towdodsign residents equal to 100 percent of
annualized GDP.

Figures 1-3 report the results. After the haircut, the pubkbt is permanently reduced (in Figure 1
the actual value closely follows the target). The interegtemditure paid by the public sector falls,
as the reduction in the stock of nominal debt more than cosgtes for the increase in the spread.
Public transfers initially decrease, while they permalyentrease above the initial level in the long run
as interest payments are now lower, consistently with ktakion of the debt at the new lev&l. The
government budget moves to a surplus, that gradually iseseduring the first two years and then returns

to zero when the debt is stabilized. The primary (net of egeexpenditure) balance is always in surplus.

13The monetary union-wide consumer price inflation rate isgwigid (by the country size) geometric average of the cooresp
ing regional variables. The monetary union GDP is the sunegibnal GDPs.

14since we assume that fiscal policy is managed by changing-imptransfers and that agents are Ricardian, results are no
very different if we allow the debt level to increase afteg testructuring.
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Both the Home government and the private sector face andeerm the spread paid for borrowing in
the international financial market. The spread increaseasboyt 3 (annualized) percentage points on
impact. Subsequently, it gradually decreases over timeniains above one percent for about 5 years.
As previously said, the increase in the spread capture$dtiseof reputation’ of the country as a reliable
borrower.

GDP decreases by 13 percent of the initial steady state &ftexl one year, by 10 percent after one
year and a half. It stays persistently below the baselinerandns close to but still below its initial
level after three years (Figure 2). The increase in spreadsl¢éo an increase in the real interest rate
faced by Home househofts inducing a large reduction in consumption and investmein20 and 50
percent, respectively. Subsequently, consumption arestment both return to the baseline levels in a
very gradual way.

The key trade-off of the restructuring works as follows. ekfthe sovereign restructuring, Home house-
holds pay a lower amount of current and expected taxes, astalok of public debt is reduced. The
cut in the nominal value of the sovereign bond they hold isllemthan the reduction in the expected
stream of taxes they have to pay, as 50 percent of the sowdyeigls are held by foreign residents. From
this perspective, households benefit from the haircut. hierotvords, the sovereign debt held by foreign
households is a foreign liability that Home households fena@ner or later to repay (through taxes). As
such, the sovereign restructuring implies a reductionimftireign liability and, hence, a positive wealth
effect for the Home households. On the other hand, the spraiady Home households increases af-
ter the restructuring. This induces a negative income gftkee to the higher interest payments, and a
negative substitution effect that induces agents to postgonsumption, due to the higher interest rate.
Regarding the other macroeconomic variables, gross expantease and imports decrea&eThe in-
crease in exports is associated with the reduction in tleepof tradables produced in the Home country,
which becomes relatively more competitive. The lower iage due to the lower Home aggregate de-
mand, which in turn reduces Home imports from the rest of th@etary union as well. Employment
decreases by about 20 percent. The decrease is driven bgwike labour demand by firms (the real
wage, not reported, also decreases over time). The Homen@&tion rate falls by five (annualized)
percentage points, driven by the reduction in aggregateaddmAe do not report spillovers to the rest of

the monetary union, as they are relatively small.

15The nominal interest rate set by the monetary authority doegreatly change, given the low weight of the Home couniry i
monetary union and hence in the Taylor rule.

16Real export and imports are evaluated at the initial stestge prices.

17As said, we assume that the Home country is relatively snoatipared to the rest of the monetary union and that there is no
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As reported in Figure 3 (third panel), the overall foreigsetsposition of the Home country improves.
The reduction in public sector borrowing from abroad is érthan the increase in Home households’
private borrowing to smooth consumption. The Home curresbant (as a ratio to GDP) improves
on impact, thanks to the lower amount of interest paymenherréduced foreign asset position of the
country, in spite of the increase in the spread.

In Figures 4-6 we report results obtained when the haircedqigal to 20 percent of the initial public debt
level, as compared to 40 percent in the baseline simulafiba lower haircut implies a lower overall and
primary public sector’s surpluses. As in the benchmark cdmebudget returns to balance in the long
run.

Qualitatively, the transmission mechanism of the sovereégtructuring is similar to the one in the base-
line simulation. Spreads increase and their negativetafféarger than the positive wealth effect associ-
ated with the lower sovereign debt.

Quantitatively, the lower haircut implies relatively lommacroeconomic costs. The home households
face alower increase in spread, equal to about 1.5 perceptagts (3 percentage points in the benchmark
case). The GDP decreases by 6 percent after one year (ar8ymetdent in the benchmark case). As
in the benchmark scenario the decrease is rather longidasthe current account and the foreign asset
position of the Home economy improve to a lower extent thahénbaseline simulation. For inflation, it
decreases by one percent (two percent in the baseline siom)la

Overall, results suggest that the restructuring can haeabie negative effects on economic activity. The
main reason is the wide and persistent increase in the sppaédl by both the public and private sector.
To further investigate this channel, Figure 7 shows resudssiming the spread does not increase. In this
case the economic activity shows a positive response. Ga¥gueption and investment increase on
impact, as Home households benefit from the positive weékbteconnected with the haircut on foreign
bondholderg?®

B. Alternative initial shares of domestically held public debt

Figures 8-9 contain results assuming different initialrebaf domestically held public debt. In Figures
8 and 9, Home households hold 100 and, alternatively, O peafepublic debt. As in the baseline
case, we consider a cut equal to 40 percent of the initial nahvialue of public debt. When the Home

governmentbonds are held only by Home households, theinegaécroeconomic effects are larger than

financial contagion.
18| this case the spread on households’ financial positioetitsa rather low value, to make the model stationary. SeégBen
(2009).
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in the baseline simulation (Figure 8). The GDP decreasedpeicent (compared to around 13 percent
in the baseline simulation). Now there is no wealth effediavor of Home households. However, the
households still face the increase in spread. Hence, theyakarger incentive to postpone consumption
and investment than in the benchmark scenario. In this ¢eserticial assumption is that the increase
in spreads depends upon the decision to restructure theaddbdn the amount of the haircut, not on
whether and how much foreign investors are hit by the hairastbefore, the spread is associated with
the loss of reputation of the Home government as a reliabieber and investors, foreign and domestic,
will therefore ask for a premium when lending to it after atmesturing.

When the Home government bonds are held only by Foreign holdgs(Figure 9), the Home economy
has a much milder negative macroeconomic consequencedliesovereign restructuring. The GDP
decreases by 3 percent. Now the reduction in the foreign plesition of the country as well as the
positive wealth effect for the domestic households areelard\s said before, the Home public sector
bonds held by Foreign households are ultimately liabditié the domestic households (they will pay
taxes in the future to reimburse the Foreign householdsil, Bk increase in the spread induces a
negative substitution effect, but overall GDP, consumptiovestment and employment decrease much
less than in the baseline scenario.

Overall, the macroeconomic effects of the sovereign resiring depend in a relevant way on the initial
share of public debt held by domestic residents. When dactestiseholds hold a relatively low share
of government debt (or, conversely, when foreign residbotd a relatively large share of government
debt), the macroeconomic costs of a restructuring are |amek the favorable income and wealth effects

larger.

C. The role of the households’ initial foreign asset positio

To further provide intuition on the effects of a restruatigriwe show results obtained for an initial foreign
asset position of the domestic private sector equal to Zégu(e 10). The haircut is 40 percent as in the
baseline scenario. The decrease in GDP and its main comizoisesomewhat lower as compared to
the baseline casé. The increase in spread induces households to postponeraoptisn and investment

through the (standard) intertemporal substitution effeks$ the initial private sector net foreign asset
position is zero, the negative income effect (coming from ¢bst of rolling over the private debt at a

higher interest rate) on Home households is lower than ib#iseline case. The reason is that now Home

19As illustrated in the calibration section, in the baseliimeuation it is assumed that Home households have an iffiiahcial
liability against the Foreign households equal to 100 pgroeEHome annualized GDP.
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households have to pay (indirectly) through taxes only thhér interests on the stock of public debt held
by Foreign households after the restructuring. In this ddsene households don’t have a direct financial
liability towards Foreign households. As such, they doatd over time an increase in the associated
financial cost as large as in the baseline case. Quantitatitie reduction in GDP is equal to 8 percent

of the baseline level, compared to 13 percent in the bassinelation.

D. Comparing debt restructuring and fiscal consolidation

Finally, in this section we compare the macroeconomic &fet the sovereign default with those of
fiscal consolidation. In both cases, the public debt is reduxy 40 percent of its initial value. Under
fiscal consolidation, the public debt is reduced in a gradizsl, over around 6-7 years by appropriately
reducing lump-sum transfers. Differently from the caseestructuring, in the case of consolidation we
assume no increase in the spread (the spread is equal to ien@over, for this simulation we introduce
rule-of-thumb households into the model in order for lunojpagransfers to have real effects. Our sim-
ulations show that a fiscal consolidation that reduces theloe40 percent has smaller macroeconomic
costs as compared to an haircut scenario, even if the latsgmiulated in a model without rule-of-thumb
agents.

Following Campbell and Mankiw (1989) and Gali, Lopez-Salahd Vallés (2007), we assume that in
each period the liquidity constrained households consineie after-tax disposable income. That is, the

budget constraint of the generic liquidity-constraineds$ehold; is:
(1+7)PCr () = (L = 7)We (§) Le () + TRe(j) (12)

whereT R represent lump-sum transfers. We assume that liquidifysttained households wage, hours
worked and tax rates are the same as those of unconstrainedhulds. The share of rule-of-thumb
households is set at 30 percent of the overall populationmédgel the fiscal consolidation as a reduction
in lump-sum transfers for an easier comparison with theuesitring scenario (the haircut is essentially
a lump-sum tax).

Figure 11 shows the results obtained under the restrugtarid, alternatively, under the consolidation. In
the restructuring scenario the GDP fall is much more proredithan under the case of consolidation, as
the increase in spread induces the contraction in econartiitg. Compared to the case of no liquidity-
constrained households (see Figure 2), the effect of theiotsring is larger as the liquidity-constrained

households strongly reduce their consumption due to loatesrlincome. More importantly, the GDP
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reduction is much larger than the one under consolidatiothé former case, the effect of the increase
in the spread is sufficiently large to induce a sharp redodtioconsumption and investment. Under
consolidation, liquidity constrained households rediegrtconsumption because of lower transfers, but
this happens in a gradual way, to stabilize the debt at thelower final level. Finally, the recessionary
effects of the consolidation are also smaller than thoseioeéd when the debt is restructured and there
are no rule-of-thumb households (Figure 1). Overall, ttsults suggest that the deterioration of the

economic activity is larger under the restructuring epésoithan under the consolidation of public d&bt.

V. Conclusions

This paper has assessed the domestic macroeconomic effact®vereign restructuring using a mone-
tary union model. The financial distress associated withrélsructuring is captured by the increase in
the spread on public debt, which induces a similar increatiesi spread on private debt. Overall, simula-
tions suggest negative effects of the sovereign restrington domestic economic activity. The negative
effects are greatly magnified when the share of the publit ldelld domestically is large. We have also
compared the simulated effects of a restructuring withetadsa smooth fiscal consolidation achieved by
reducing transfers. In the case of fiscal consolidation thesément path does not depend on how much
public debt is held abroad as the entire amount of the delibhzesrepaid. On the other hand the country
avoids an increase in spreads. On balance, based on ouatalis, we have shown that the negative

effects on GDP are substantially smaller in the short to omadiun, while slightly more persistefit.

20We have run similar simulations assuming a restructuring) aconsolidation of public debt equal to 20 percent. Results
available upon request, suggest that also in this case theoswnomic costs of restructuring are larger. GDP throughld be
equal to 10 percent (consumption and investment througldvioe equal to 10 and 30, percent respectively). Under diolagion,
GDP through would be equal to 3 percent (consumption by 3 gretéent).

21In some cases, the fiscal consolidation could have mild sameary effects. For example, when it's implemented thioug
public spending cuts that would allow for reduction in botkbjic debt and expected future taxes. See for example Fomii e
(2010).
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Appendix

In this Appendix we report a detailed description of the mpeégcluding the fiscal policy part, the
description of the households optimization problem thatraported in the main text.

There are two countries, the Home country and rest of the agnenion, having different sizes and
sharing the currency and the central bank. In each regioe tre households and firms. Each household
consumes a final composite good made of non-tradable, dontiesiable and imported intermediate
goods from the rest of the area. Households have accessiaiihmarkets and smooth consumption by
trading a risk-free one-period nominal bond. They also o@melstic firms and capital stock, which is
rent to domestic firms in a perfectly competitive market. slehwolds supply differentiated labor services
to domestic firms and act as wage setters in monopolisticatiypetitive markets by charging a markup
over their marginal rate of substitution. A fraction of hebslds, as said in the text, does not optimize
over time but simply consume the overall wage income aviglmbeach period.

On the production side, there are perfectly competitivedithat produce the final goods and monopo-
listic firms that produce the intermediate goods. The thres fioods (a private consumption, a private
investment and a public consumption good) are produced ongpoall available intermediate goods in
a constant-elasticity-of-substitution matter. Tradabie non-tradable intermediate goods are produced
combining capital and labor in the same way. Tradable ingeliate goods are split in domestically-
consumed and export goods. Because intermediate good#farertiated, firms have market power
and restrict output to create excess profits. We assume timaetdnd the rest of the monetary union are
segmented markets and the law of one price for tradablesmdd®ld. Hence, each firm producing a
tradable good sets two prices, one for the domestic markkttanother for the export market. Since
the firm faces the same marginal costs regardless of theaicpteduction in each market, the different
price-setting problems are independent of each other.

To capture the empirical persistence of the aggregate datganerate realistic dynamics, we include
adjustment costs on real and nominal variables, ensuratgithresponse to a shock, consumption and
production do not immediately jump to a new long-term etpilim. On the real side, quadratic costs
prolong the adjustment of the capital stock. On the nomiit, squadratic cost make wage and prices
sticky.

Imperfect competition in product and labor markets is réfiddn markups over marginal costs. The

elasticity of substitution between products of differenti$ determines the market power of each profit-

22For a detailed description of the main features of the moeteledso Pesenti (2008).
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maximizing firm. The setup in the labor market is similar. Eamrker offers a differentiated kind of
labor services that is an imperfect substitute for servidised by other workers. The lower the degree
of substitutability, for example because of skill diffecess or anti-competitive regulation, the higher is the
markup and the lower employment in terms of hours. Hencekuparare modeled by a single parameter.
In what follows we illustrate the Home economy. The struetaf the Foreign economy (the rest of the
monetary union) is similar and to save on space we do nottrépor

A Final consumption and investment goods

There is continuum of symmetric Home firms producing Homel firemn-tradable consumption under
perfect competition. Each firm producing the consumptioadgis indexed by € (0, s], where the
parametef < s < 1is a measure of country size. Foreign firms producing theigofenal consumption
goods are indexed by hy* € (s, 1] (the size of the monetary union is normalizedljo The CES
production technology used by firmis:

PA
pA _PA—1 ba—1

% pi pPaA—1 1 pPaA=1\ Pa—1 &4
aTA aHA QHA,t (.I') PA +(1—aH)PA QFA,t (m) A
pa—1

+(1—ar)?i Quay(x) 72

A () =

whereQ 4, Qra and@ y 4 are bundles of respectively Home tradable, Foreign tradaid Home non-
tradable intermediate goods,> 0 is the elasticity of substitution between tradables and 0 is the
elasticity of substitution between tradable and non-toéelgoods. The parametef; (0 < agy < 1) is
the weight of domestic tradabler (0 < ar < 1) the weight of tradable goods.

The production of investment good is similar. There are sgtnimHome firms under perfect competition
indexed byy € (0, s], and symmetric Foreign firms hy* € (s, 1]. Output of Home firmy is:

235}
rp  $p—1 Pp—1

% pL pPE—1 1 PE—1\ PE-L1 ¢E
E _ | v (vy" Ques(y) 75 + (1 —vm)?® Qre(y) &
t(y) = )

dE—

+(1- UT)ﬁ Qne:(y) %5

Finally, we assume that public expenditdré has the same composition as that of private consumption.



22

B Intermediate goods

Demand

Bundles used to produce the final consumption goods are CideXeas of differentiated intermediate

goods, each produced by a single firm under conditions of ipoligtic competition:

ot s op—1 %
Qua(x) = l(%) /0 Q (h,x) o dh] (13)
1 or 1 fr—1 %
QFA(wﬂfEl(ls) / Q(ﬁa»?ﬁ‘dﬂ (14)
1 On s oy —1 9;—1\11
Qna(z) = l(;) /0 Q(n,z) v dn] (15)

where firms in the Home tradable and non-tradable interntedictors and in the Foreign intermediate
tradable sector are respectively indexediby (0,s), n € (0,s), f € (s,1]. Parameterfr, Oy > 1

are respectively the elasticity of substitution betweeamnbs in the tradable and non-tradable sector. The
prices of the non-tradable intermediate goods are dendted Each firmz takes these prices as given
when minimizing production costs of the final good. The résgldemand for non-tradable intermediate

inputn is:

Qa(n,z) = (é) (1;37(2))_% Qnay(z) (16)

wherePy . is the cost-minimizing price of one basket of local interfages:

m¢[famf“mrw (17)
0

We can deriv&) 4 (h,z), Qa (f,x), C% (h,x), C4 (f,x), Py and Pr in a similar way. Firmg, produc-
ing the final investment goods have similar demand curvegrégating over: andy, it can be shown

that total demand for intermediate non-tradable godst

/. QA_,t(n,x)dan/. QEyt(n,y)dqu/. CY (n, ) dx
0 0 0

_GN
= (];ZT(T?) (QNA,t +QnNE++ Cf(m)

whereCY; is non-tradable component of the public sector consumptitome demands for Home and

Foreign tradable intermediate goods can be derived in dasimay.
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Supply

The supply of each Home non-tradable intermediate goiscdenoted byV< (n):

s 1 En—1 1 En—1\ énv—1
Ny (n)=|(1—an)®~ Ly:(n) &v 4+ atv Ky (n) & (18)

Firm n uses labotly; , (n) and capitalK , (n) with constant elasticity of input substitutign; > 0
and capital weight < any < 1. Firms producing intermediate goods take the prices ofrlaimuts and
capital as given. Denoting/; the nominal wage index anfl/ the nominal rental price of capital, cost
minimization implies:

Ly, (n) =(1-an) (m) N? (n) (19)

st = (i) W

whereM Cy ; (n) is the nominal marginal cost:
MCy i (n) = (1= ) W5 4o (RF) ) 7 (20)
The productions of each Home tradable gabd,(h), is similarly characterized.

Price setting in the intermediate sector

Consider now profit maximization in the Home country’s nadable intermediate sector. Each firm
sets the price;(n) by maximizing the present discounted value of profits sulifpdemand constraint
(18) and the quadratic adjustment costs:

KR P (n 2
chpil,t (n) = TN (#((7)1) — 1) QNﬂf IQZ])V > 0

paid in unit of sectorial produ@® v and wherexX, measures the degree of price stickiness. The resulting

first-order condition, expressed in terms of domestic comgion, is:

(21)
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wheremc, (n) is the real marginal cost andl(n) contains terms related to the presence of price adjust-

ment costs:

&m)mﬁpam>(am>_0

NP1 (n) \ Pi1(n)
_BrP Pr(n) (Pga(n) ) @nietn
s (g 1) B

The above equations clarify the link between imperfect cetitipn and nominal rigidities. As empha-
sized by Bayoumi et al.(2004), when the elasticity of substin 6y is very large and hence the competi-
tion in the sector is high, prices closely follow marginasty even though adjustment costs are large. To
the contrary, it may be optimal to maintain stable prices arcbmmodate changes in demand through
supply adjustments when the average markup over margistd &orelatively high. If prices were flex-
ible, optimal pricing would collapse to the standard priciale of constant markup over marginal costs
(expressed in units of domestic consumption):

— oN
Oy —1

pt (n)

men e (n) (22)

Firms operating in the intermediate tradable sector sokimdar problem. We assume that there is mar-
ket segmentation. Hence the firm producing the bfandooseg, (k) in the Home market ang; (%) in

the Foreign market as to maximize the expected flow of prafitee(ms of domestic consumption units):
B Air[pr (h)yr (h) + i (B) yi (R) — men - (h) (y- (h) + y3 (h))]
T=t

subject to quadratic price adjustment costs similar toehmmnsidered for nontradables and standard
demand constraints. The terffy denotes the expectation operator conditional on the ind¢ion set
at timet, A - is the appropriate discount rate and:; , (h) is the real marginal cost. The first order

conditions with respect tp; (k) andp; (h) are:

po) = e () - ) 239
i () = 5 (i) - 5 (22)

wheref. is the elasticity of substitution of tradable intermedigt®ds in the Foreign country, while

A (h) andA* (h) involve terms related to the presence of price adjustmesisco
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a0 )

Hp, 1 (h) \ Py (h)
75,117 P (h) (PtJrl (h) . 1> QH,t+1
P, (h) P, (h) Qmu,
A (h) = 607" —1 +"€H P* X (PP*t* )
t— t
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Py (h) (h) Qirs

wherer?, >0 (k%" > 0) measure the degree of nominal rigidity in the Home (Foreigountry. If
nominal rigidities in the (domestic) export market are ygtelevant (that is, if is relatively large), the
degree of inertia of Home goods prices in the Foreign markebw high. If prices were flexiblex’;, =
kb ") anddr = 6%, then optimal price setting would be consistent with thessrborder law of one price:

Or
Or —1

pe(h) = mey (h) = pj (h) (25)

C Labor Market

In the case of firms in the nontradable intermediate sedtedabor inputl  (n) is a CES combination
of differentiated labor inputs supplied by domestic aganis defined over a continuum of mass equal to

the country sizef € [0, s)):

tat = () [ o= a] 28)

whereL (n, j) is the demand of the labor input of tygeby the producer of good andvy > 1 is the

elasticity of substitution among labor inputs. Cost mirgation implies:

v = (4) () i ), @)

whereWV (j) is the nominal wage of labor inpytand the wage indel is:

_ [(1) /0 W, () dj} o (28)



26

Similar equations hold for firms producing intermediatel&iale goods. Each household is the monopo-
listic supplier of a labor inpuf and sets the nominal wage facing a downward-sloping dentdotdined
by aggregating demand across Home firms. The wage adjusisn&nggish because of quadratic costs

paid in terms of the total wage bill:

K 2
w W Wy _ W,
ACt = 9 < A 1> tLt (29)

where the parametefi;y > 0 measures the degree of nominal wage rigidity &rid the total amount of
labor in the Home economy.
D Monetary Policy

The monetary authority controls the short-term rate adogrtb a Taylor rule of the form:

1+ _ T+d-1\" (H]LIUt)(lipi)p” % (1—pi)pcpp o)
1+4 141 7 GDPuyu,t—

The parametep; (0 < p; < 1) captures inertia in interest rate setting, while paransgte andpgpp
are respectively the weights of currency union’s CPI inflatiatell ., ; and GDPGD Py +. The CPI
inflation rate is a geometric average of CPI inflation rateh@éHome and Foreign country (respectively

1T, andll}) with weights equal to the correspondent country size:
My = (IL)° (1) (31)

The union-wide GDP is the sum of the Home and Foreign GDPgétivelyG D P, andG D P;’), both

evaluated at the steady state prices:
GDPyyyt = GDP, +rer « GDP; (32)

whererer is the Home real exchange rate, defined as the ratio of rebeafhbnetary union to Home

consumer prices.
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Table 1. Great Ratios and tax rates

Home Rest of the monetary union
MACRO VARIABLES
Private consumptiot 52.6 56.6
Private Investment 18.2 20.2
Imports 24.4 -

Foreign debt (% annualized GDP) 100.0 -

FISCAL VARIABLES

Public purchases'? 10.0 10.0
Wage bill W L9 10.9 11.2
Interests 4.9 1.9
Tax Rates

on wage 46 46
on rental rate of capital 19 19
on price of consumption 18 18
Debt(ratio to annual GDP) 150 60.0

Table 2. Home country spread
Parameter Value

b1 0.0162
b2 0.002
Pb3 0.002

Po 0.927
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Table 3. Parametrization

Parameter Home Rest of monetary union
Rate of time preferencgl /3* — 1) 100 3.3 3.3
Intertemporal elasticity of substitutiary o 1.0 1.0
Frisch elasticity of labot / (7 — 1) 0.5 0.5
Depreciation rate of (private and public) capiiad* 0.025 0.025
Substitution between private and public goods in cons. lathd 1.5 15
Bias towards private goods in cons. bundle 0.8 0.8
Tradable intermediate goods
Substitution between factors of production, & 0.9 0.9
Bias towards capitakr, 0.61 0.65
Nontradable intermediate goods
Substitution between factors of production, &3, 0.9 0.9
Bias towards capitak y 0.57 0.6
Final consumption goods
Substitution between domestic and imported gapgsy’ 15 15
Bias towards domestic tradable goads, a7, 0.5 0.9
Substitution between domestic tradables and non tradahlgs, 0.5 0.5
Bias towards tradable goods, a3, 0.5 0.5
Final investment goods
Substitution between domestic and imported gapgso;; 15 15
Bias towards domestic tradable goads, v} 0.4 0.9
Substitution between domestic tradables and non tradablgs;, 0.5 0.5
Bias towards tradable goods, v} 0.75 0.75
Sizes and(1 — s) 0.05 0.95
Table 4. Gross Markups
Markups and Elasticities of Substitution
Tradables  Non-tradables Wages
Home 1.2¢r=6) 130y =4.3) 1.3{=4.3)
Rest of the monetary union 1.2%=6) 1.3 ¢3=4.3) 1.3 {*=4.3)




29

Table 5. Real and Nominal Adjustment Costs

Parameter (*” refers to rest of the monetary union) Home Rest of the magetaion

Real Adjustment Costs

Investment;, ¢} 2.80 2.80
Nominal Adjustment Costs

Wagessw, ki 400 400
Price of domestically-produced tradables, 7. 600 600
Price of non tradablesy, x5 600 600
Price of imported intermediate goods, x}; 600 600
Indexation to past inflation, o* 0.5 0.5

Table 6. Fiscal and Monetary Policy Rules
Parameter Home RoMU MU

Fiscal policy rule
Public debt deviation from long run leveél, ¢; 0.5 0.5 -

Public debt change., ¢; 25 25 -
GDP growthes, ¢35 25 25 -
Common monetary policy rule - -

Lagged interest rate at tyd; - - 0.85
Inflation prp - - 1.9

GDP growthpgpp - - 0.4
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Figure 1. 40 percent restructuring: fiscal variables andasbr
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Figure 2. 40 percent restructuring: real variables andtiofia
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Figure 3. 40 percent restructuring: asset positions
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Figure 4. 20 percent restructuring: fiscal variables andaspr
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Figure 5. 20 percent restructuring: real variables andtiofia
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Figure 6. 20 percent restructuring: asset positions
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Figure 7. 40 percent restructuring and zero spread
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Figure 8. 40 percent restructuring and government bondstehome households
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Figure 9. 40 percent restructuring and government bondktheloreign households
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Figure 10. 40 percent restructuring and zero initial hookigi foreign position
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Figure 11. 40 percent restructuring versus consolidation
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