
�>���G �A�/�, �i�2�H�@�y�k�y�y�d�j�3�8

�?�i�i�T�b�,�f�f�i�2�H�X���`�+�?�B�p�2�b�@�Q�m�p�2�`�i�2�b�X�7�`�f�i�2�H�@�y�k�y�y�d�j�3�8

�a�m�#�K�B�i�i�2�/ �Q�M �8 �6�2�# �k�y�R�N

�>���G �B�b �� �K�m�H�i�B�@�/�B�b�+�B�T�H�B�M���`�v �Q�T�2�M ���+�+�2�b�b
���`�+�?�B�p�2 �7�Q�` �i�?�2 �/�2�T�Q�b�B�i ���M�/ �/�B�b�b�2�K�B�M���i�B�Q�M �Q�7 �b�+�B�@
�2�M�i�B�}�+ �`�2�b�2���`�+�? �/�Q�+�m�K�2�M�i�b�- �r�?�2�i�?�2�` �i�?�2�v ���`�2 �T�m�#�@
�H�B�b�?�2�/ �Q�` �M�Q�i�X �h�?�2 �/�Q�+�m�K�2�M�i�b �K���v �+�Q�K�2 �7�`�Q�K
�i�2���+�?�B�M�; ���M�/ �`�2�b�2���`�+�? �B�M�b�i�B�i�m�i�B�Q�M�b �B�M �6�`���M�+�2 �Q�`
���#�`�Q���/�- �Q�` �7�`�Q�K �T�m�#�H�B�+ �Q�` �T�`�B�p���i�2 �`�2�b�2���`�+�? �+�2�M�i�2�`�b�X

�G�ö���`�+�?�B�p�2 �Q�m�p�2�`�i�2 �T�H�m�`�B�/�B�b�+�B�T�H�B�M���B�`�2�>���G�- �2�b�i
�/�2�b�i�B�M�û�2 ���m �/�û�T�¬�i �2�i �¨ �H�� �/�B�z�m�b�B�Q�M �/�2 �/�Q�+�m�K�2�M�i�b
�b�+�B�2�M�i�B�}�[�m�2�b �/�2 �M�B�p�2���m �`�2�+�?�2�`�+�?�2�- �T�m�#�H�B�û�b �Q�m �M�Q�M�-
�û�K���M���M�i �/�2�b �û�i���#�H�B�b�b�2�K�2�M�i�b �/�ö�2�M�b�2�B�;�M�2�K�2�M�i �2�i �/�2
�`�2�+�?�2�`�+�?�2 �7�`���M�Ï���B�b �Q�m �û�i�`���M�;�2�`�b�- �/�2�b �H���#�Q�`���i�Q�B�`�2�b
�T�m�#�H�B�+�b �Q�m �T�`�B�p�û�b�X

�a�i�`�m�+�i�m�`���H �*�?���M�;�2�- �J�Q�#�B�H�B�i�v ���M�/ �1�+�Q�M�Q�K�B�+ �S�Q�H�B�+�B�2�b
�s�B���Q�7�2�B �J��

�h�Q �+�B�i�2 �i�?�B�b �p�2�`�b�B�Q�M�,

�s�B���Q�7�2�B �J���X �a�i�`�m�+�i�m�`���H �*�?���M�;�2�- �J�Q�#�B�H�B�i�v ���M�/ �1�+�Q�M�Q�K�B�+ �S�Q�H�B�+�B�2�b�X �1�+�Q�M�Q�K�B�+�b ���M�/ �6�B�M���M�+�2�X �l�M�B�p�2�`�b�B�i�û
�/�2 �G�v�Q�M�- �k�y�R�d�X �1�M�;�H�B�b�?�X ���L�L�h �, �k�y�R�d�G�u�a�1�k�y�d�j���X ���i�2�H�@�y�k�y�y�d�j�3�8��



 

 

 

�������������	�
� �����������	 �

	����������	���	�������������	����������

������������������

���������	���� �!��������"�

École Doctorale  : ED 486 Sciences Économique et de Gestion 

Discipline : Sciences économiques 

Soutenue publiquement le 14 septembre 2017, par : 

#���$��� ��

�����������	
��������������

�������������������� �

Devant le jury composé de : 

Thepthida SOPRASEUTH, Professeure des universités, Université Cergy-Pontoise, Présidente 

Emmanuel THIBAULT, Professeur des universités, Université de Perpignan, Rapporteur 

Tommaso MONACELLI, Professeur d’université, Università Bocconi Milan, Examinateur 

Szofia BARANY, Maître de conférences, Institut d’Études Politiques de Paris, Examinatrice 

Aurélien EYQUEM, Professeur des universités, Université Lumière Lyon 2, Directeur de thèse 

Stéphane AURAY, Professeur des universités, ENSAI Rennes, Co-Directeur de thèse 

  



Contrat de diffusion 

���������	
���
�����������������	
��
� ����
���������	� ��� � � 
 � � 	 �
 � �� � � � � �� �� 
 ���� � 
 �� 	 �

� � � � � � � �� �� �� �� � � � � � � � � � � �� � 
 �� 	 �����������
������������������������������������
�� ������
�����

��������	��������������������	��
��	����	���	
��		� �����	����������
�����
����	���������

������������
��	��������������
���	�����
�������� ������	�������������� �

 



Changement Structurel, Mobilit�e et Politique
Economique

Xiaofei Ma �

July 17, 2017

D�e�s pour les �economies d�evelopp�ees

Que ce soit pour des motifs exog�enes ou endog�enes, les �economies d�evelopp�ees font face �a de
nombreux nouveaux d�e�s tel que le changement structurel dusecteur de l'agriculture vers
celui des services, ou encore le vieillissement de la population; lorsque plus sp�eci�quement
on s'int�eresse �a la zone euro, on peut citer le manque d'int�egration et la faible mobilit�e
ne permettant alors pas de converger vers une zone mon�etaire optimale. En�n, la crise
�nanci�ere de 2008 a conduit �a la crise en face de nouvelle politique, comme les politiques
mon�etaires non conventionnelles.

Le changement structurel

Le changement structurel fait parti des ph�enom�enes les plus remarquables pour la croissance
d'une �economie. Durant cette �etape de croissance �economique, les travailleurs se d�eplacent
d'abord de l'agriculture �a l'industrie, et en suite de l'industrie aux services. Pendant les
d�ecennies qui suivent, on observe alors un ph�enom�ene de redistribution de travailleurs entre
secteurs. La �gure1 tir�ee de Herrendorf et al. (2015) montre les s�eries temporelles des em-
plois et des valeurs ajout�ees sectoriels. La �gure montre que la proportion agricole baisse
et la proportion du service augmente en fonction du PIB par t^ete. La proportion manufac-
turi�ere monte dans un premier temps et en suite baisse lorsque le PIB par tête continue �a
crô�tre.

Le ph�enom�ene de changement structurel est devenu r�ecentcentral dans le d�ebat �economique,
avec l'id�ee que la redistribution des travailleurs �etait ine�cace. ? montre que les pays
pauvres ont des proportions �elev�ees de travailleurs dansl'agriculture. Pour la pluspart des
pays en d�eveloppement, les travailleurs se d�eplacent du secteur de l'agriculture vers celui
de l'industrie, rattrapant la croissance de la productivit�e par rapport aux pays d�evelopp�es.
Par la suite, la croissance g�en�ere un d�eplacement des travailleurs du secteur de l'industrie

� Avec tous mes remerciements �a mes encadrants de th�ese - St�ephane Auray et Aur�elien Eyquem.
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Figure 1: Proportion d'emploi et de valeur ajout�ee par secteur, Source: Herrendorf et al.
(2015)

vers celui des services. La Figure2 montre que la croissance de la productivit�e sectorielle
est plus �elev�ee dans les secteur de l'agriculture et de l'industrie (soient 3-4% par an) et plus
faible dans le secteur des services (soit 2% par an). Ainsi, laredistribution des travailleurs
au cours du d�eveloppement s'accompagne d'un ralentissement et même d'une stagnation de
la croissance.

Le viellissement de la population

Le viellissement de la population est un ph�enom�ene le plusimportant et remarquable dans
le monde moderne. Comme le syst�eme m�edical s'am�eliore, la longevit�e augmente dans la
plupart des pays du monde. D'apr�es l'ONU1, l'esp�erance de vie moyenne mondiale �etait de

1l'Organisation des Nations Unies
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Figure 2: Croissance de la productivit�e sectorelle dans lesdi��erents pays, Source: ?

52,5 ann�ees en 1960, et de 71,5 ann�ees en 2014. Dans les ann�ees pass�ees, la proportion des
personnes âg�ees (60 ans ou plus) a beaucoup augment�e, notamment dans les pays d�evelopp�es
comme l'Europe et l'Am�erique du Nord (Figure3).

Le viellissement de la population conduit �a se poser des questions sur la durabilit�e du
syst�eme de protection sociale, la structure industrielle, sur l'impact sur le march�e du travail,
etc. Parmi les cons�equences potentielles, la durabilit�edu syst�eme de protection sociale est
la plus urgente d'apr�es les �economistes et les d�ecideursde politique �economique.

Comme la s�ecurit�e sociale pour les personnes �a la retraite d�epend largement de la contri-
bution de la population qui travaille, le vieillissement dela population pose la question sur
la durabilit�e du syst�eme de protection et le bien être despersonnes âg�ees. D'apr�es la pro-
jection de l'ONU (Figure 4), en 2015, le ratio entre la population en âge de travailleret la
population ayant 65 ans ou plus est 7:1. En 2050, ce ratio deviendra 3,5 : 1 dans le monde
entier, 2,4 : 1 en Am�erique du Nord, et 1,9 : 1 en Europe.

Du côt�e du march�e du travail, le vieillissement de la population peut conduire �a une baisse
de population en âge de travailler, ainsi qu'une baisse de l'o�re de travail. Le vieillissement
de la population est aussi associ�e �a une plus faible mobilit�e des travailleurs. En combinant
avec le ph�enom�ene de changement structurel, le vieillissement de la population risque de
causer une augmentation du taux de chômage. Autrement dit, le changement r�eduit le
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2015, ONU
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Figure 4: Ratio de d�ependance, Source: World Population Ageing 2015, ONU

nombre d'emploi dans certains secteurs et conduit �a de nouvelles opportunit�es dans les
secteurs �emergents. Comme la jeune g�en�eration est plus exible et plus mobile par rapport
aux personnes plus âg�ees, les plus jeunes ont tendance �a aller au travail dans les nouveaux
secteurs. De nombreux auteurs s'int�eressent �a l'importance de ces nouveaux entrants dans
la redistribution de travailleurs au sein des di��erents secteurs. 2

2Voir, par exemple, dansKim and Topel (1995).
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(2015), la faible mobilit�e des travailleurs en Europe est due �a la di��erence de langues et
de cultures, au syst�emes de protection sociale, mais surtout aux di��erents r�egulations des
march�es du travail.

)(@/$>'-7!
*($0+*/!
/-! 4'!
'+(6!

/*40.)!
+-*)-7!

(')+*($0+*/!
(!01!(#'!

/*40.)!*+-!
E!?*3!
&!0>')! D;E!1**!+5'00!67!30')03!#'0!0FB'0330.!#3!#!B0'=0-+# @0!%?!67>

!"#

!$#

!%#

&#

'#

!#

(#

)#

'%
%

"

'%
%

$

'%
%

%

!&
&

'

!&
&

(

!&
&

"

!&
&

$

!&
&

%

!&
''

!&
'(

*+,'"-./001/2-34-*+,'" *+,!5-./001/2-34-*+,'"
*+,!5-./001/2-34-*+,!5 +6-./001/2-34-74809/:-+6-.070/-;:9.<

Figure 7: Proportion des immigrants intra-EU et intra-US (rhs), Source:Arpaia et al. (2015)

L'autre d�e� en terme de mobilit�e des travailleurs concerne l'immigration. Avec le vieil-
lissement de la population, l'Europe et les autres pays d�evelopp�es pouvaient observer une
population en âge de travailler �a la baisse, et une faible immobilit�e des travailleurs due �a
la faible proportion de jeunes travailleurs. Ainsi, ces paysont besoin d'attirer les jeunes
travailleurs bien quali��es des pays en d�eveloppement, par exemple, la Chine, l'Inde, ou
l'Europe du centre-est. Cependant, la proportion des migrants internationaux est seulement
de 2,9% de la population mondiale5, ce qui implique que les �economies d�evelopp�ees auront
des di�cult�es a�n de r�eduire le coût d'entr�ee pour les im migrants internationaux.

La politique �economique

La politique mon�etaire conventionnelle vise �a stabiliser le taux d'ination en suivant la r�egle
de Taylor. Avant la crise �nanci�ere en 2008, cet instrument populaire �etait e�cace pour
maintenir un taux d'ination autour de 3%.

Cependant, la crise �nanci�ere en 2008 a remis en question l'e�cacit�e de la politique mon�etaire
conventionnelle. Premi�erement, l'instabilit�e du syst�eme �nancier et le risque de d�efaut
des grande banques a r�eduit la corr�elation entre le taux d'int�erêt propos�e par la banque
centrale et le spread de cr�edit. Ainsi, les banques centrales donnent plus de poids sur
la politique macroprudentielle qui demande aux banques priv�ees de retenir une proportion
minimum du capital de risque bas (Basel III). Les banques centrales font �egalement attention

5Zimmermann (2004)
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�a renforcer les bilans des banques priv�ees en achetant desactifs risqu�es des banques priv�ees.
Le deuxi�eme d�e� tient au fait que pendant la grande r�ecession de 2008, le taux d'ination
�etait proche de z�ero ou n�egatif. Dans ce sc�enario, la politique mon�etaire qui suit la r�egle de
Taylor va sugg�erer un taux d'int�erêt n�egatif. Cependant, le taux ne peut pas être plus bas
que z�ero, car sinon les agents priv�es vont pr�ef�erer concerver leurs liquidit�es plutôt que de
faire des investissements (trappe �a liquidit�e). Face �a ces d�e�s, la politique mon�etaire non
conventionnelle apparâ�t comme une solution alternative.

Dans la politique mon�etaire non-conventionnelle, les banques centrales ach�etent des actifs
risqu�es des banques priv�ees ou des entreprises, et augmentent leurs bilans de fa�con mas-
sive (Figure 8). Le Quantivative Easing (QE) est un exemple de politique mon�etaire non-
conventionnelle. La banque centrale japonaise �etait la premi�ere �a appliquer le QE dans les
ann�ees 1990s en achetant les obligations gouvernementales des banques priv�ees. F�ed�erale
Am�ericaine a aussi appliqu�e le QE pendant et apr�es la crise�nanci�ere de 2008. Banque
Centrale Europ�eenee a aussi adopt�e le QE pendant la crise de la dette souveraine.

En terme de politique �scale, la d�evaluation �scale devient populaire dans la zone euro.
A cause de l'inexibilit�e du taux de change entre membres del'union mon�etaire, le canal
d'ajustement par la d�epr�eciation de la monnaie nationaleest ferm�e. En même temps, la
d�evaluation �scale - une augmentation des impôts sur la consommation (la TVA, par exem-
ple) associ�ee avec une baisse du taux d'impôt sur le revenudu travail - devient une solution
potentielle. Il y a des pays comme le Danemark (en 1987), l'Allemagne (en 2007), et la
France (en 2012) qui ont d�ej�a appliqu�e la politique qui d�eplace la charge d'imposition du
revenu �a la consommation. Les e�ets anticip�es sont une baisse du coût de travail, ainsi qu'une
baisse du coût de production a�n de faire baisser le prix desbiens �echang�es et d'am�eliorer
la comp�etitivit�e dans le commerce international, avec des e�ets positifs sur la production et
l'emploi.

Sujet de la th�ese

Dans ce doctorat, on s'int�eresse �a l'importance des ph�enom�enes de changement structurel
aujourd'hui �a la mobilit�e des travailleurs et en�n �a l'im pact des politiques �economiques mises
en place dans la zone euro apr�es la crise. Ces th�emes sont importantes pour l'UEM faisant
face �a des chocs asym�etriques apr�es la crise �nanci�ere en 2008. La politique �economique aide
�a r�eduire l'impact de la r�ecession, la divergence parmi les membres de l'UEM, et la relation
entre dette souveraine et crise bancaire. La mobilit�e des travailleurs pouvant permettre
d'absorber les e�ets des chocs asym�etriques dans l'union mon�etaire.

Pour r�epondre �a ces questions, on utilise un mod�ele d'�equilibre g�en�eral. Les mod�eles
d'�equilibre g�en�eral avec fondement micro�economique constituent une solution �a la critique
de Lucas pendant les ann�ees 1970s, qui dit qu'il est naif de pr�evoir les e�ets d'un choc en se
basant sur les donn�ees historiques.
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Figure 8: Bilans des banques centrales pendant les p�eriodesde crise, Source:Joyce et al.
(2012)

Les mod�eles d'�equilibre g�en�eral permettent d'analyser les int�eractions entre les consomma-
teurs, les entreprises, le secteur �nancier, le gouvernement, et la banque centrale, et ainsi
d'analyser les impacts des politiques �economiques. Par exemple, dans le cas de la crise
jumelle entre la dette souveraine et le secteur bancaire, les mod�eles d'�equilibre g�en�eral per-
mettent de comprendre les e�ets de la politique mon�etaire sur la consommation, le bien être
des m�enages, l'investissement, le taux de chômage, le niveau de cr�edit, le taux d'int�erêt,
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et le niveau de la dette souveraine. Les mod�eles d'�equilibre g�en�eral permettent �egalement
d'analyser le canal de transmission de la politique mon�etaire ou �scale, et ses e�ets g�en�eraux
sur l'�economie. Les mod�eles d'�equilibre g�en�eral pr�esent�es dans cette th�ese reproduisent les
faits stylis�es que l'on trouve dans les donn�ees. Par exemple, les mod�eles reproduisent cor-
rectement s�eries temporelles des cycles �economiques surles biens, les indicateurs �nanciers
et �scaux. Il explique aussi la corr�elation entre le taux decroissance, la di��erence entre le
taux d'int�erêt des obligations gouvernementales et le taux propos�e par la banque centrale,
les prêts interbancaires, et le taux d'int�erêt. Les mod�eles constituent comme un laboratoire
pour les exp�erimentations de politique �economique. Ils simulent les sc�enarios �economiques
avec les di��erentes politiques mon�enaires non conventionelles et bug�etaires pemettant alors
une comparaison avec les politiques alternatives. Les mod�eles permettent de quanti�er les
e�ets de la d�evaluation �scale dans un m�ecanisme avec deuxpays et entr�ees endog�enes dans
le commerce international.

Concernant le sujet de la mobilit�e des travailleurs, il y a deux possibilit�es de mod�elisation.
La premi�ere est d'impl�ementer la mobilit�e des travailleurs dans un mod�ele d'�equilibre g�en�eral
avec plusieurs secteurs, commeLee and Wolpin (2006). A chaque p�eriode, les travailleurs
peuvent choisir le secteur dans lequel ils veulent travailler. Les travailleurs font leurs choix
en se basant sur le salaire sectoriel moins le coût de mobilit�e. La deuxi�eme possibilit�e est
d'adopter la th�eorie des choix discrets, dans laquelle lestravailleurs ont des pr�ef�erences qui
suivent une certaine distribution de probabilit�e. Ce m�ecanisme nous permet d'�eviter les
solutions en coin et a �et�e utilis�e, par exemple, parArtuc et al. (2010) et Pilossoph(2014).
Dans cette th�ese, on consid�ere �egalement le m�ecanisme d'appariement, qui nous permet
d'analyser les dynamiques dans les march�es du travail et ducapital (voir Wasmer and Weil
(2004)). Le mod�ele explique les co-mouvements �a long terme entre la croissance du secteur
des services et le pourcentage de population jeune qui est leplus mobile dans le march�e
du travail. Il explique la corr�elation n�egative entre la croissance du secteur des services
et le pourcentage de population d'âge moyen. Le mod�ele permet de simuler le sc�enario
contre-factuel dans lequel la croissance d�emographique augmente ou baisse de 1 point de
pourcentage, ainsi que les impacts de la mobilit�e des travailleurs et du capital dans une
union mon�etaire. Les r�esultats permettent en �n de faire des recommandations de politique
�economique.

Il y a quatre chapitres dans cette th�ese:

Dans le premier chapitre, nous analysons les int�eractionsentre le march�e interbancaire et le
risque de d�efaut souverain dans un mod�ele d'�equilibre g�en�eral �a deux pays, en focalisant sur
la transmission de la crise �nanci�ere r�ecente et la politique mon�etaire non conventionnelle.
Le rôle sp�eci�que du march�e interbancaire est pris en compte. Le march�e interbancaire est
tr�es important car il est au coeur du secteur �nancier. Les dynamiques observ�ee sur ce
march�e inuencent le montant du cr�edit dans l'�economie donc l'investissement et le PIB. Il
est aussi important en terme de politique mon�etaire, car les banques centrales impl�ementent

10



les op�erations d'open market a�n d'inuencer le taux d'int�erêt dans le march�e interbancaire,
ce qui a�ecte la courbe des taux. Nous d�eveloppons un mod�ele�a deux pays avec fondements
micro-�economiques du march�e interbancaire et risque de d�efaut souverain. Les deux �el�ements
s'int�eragissent et conduisent �a une boucle entre la dette- les banques - le cr�edit, dans laquelle
le risque de d�efaut souverain a un e�et important et restrictif. Le mod�ele est calibr�e sur
la zone euro, et reproduit les faits principaux des cycles �economiques sur les biens et les
indicateurs �nanciers et �scaux. Le mod�ele est utilis�e a�n d'estimer les e�ets de la grande
r�ecession en 2008 et les e�ets potentiels des di��erentes politiques non conventionnelles dans
les pays de l'UEM. Les politiques non conventionnelles ont des e�ets non n�egligeables qui
r�eduisent la perte de bien être provoqu�es par la grande recession. Parmi les politiques
mon�etaires non conventionnelles, les politiques ciblantdes obligations gouvernementales et
les emprunts interbancaires sont plus e�caces que les interventions de cr�edit standard.

Dans le deuxi�eme chapitre, les e�ets de la d�evaluation �scale sur les indicateurs macro�economiques
et le bien être sont analys�es en utilisant un mod�ele �a deux pays en union mon�etaire o�u les
vari�et�es de biens et le commerce sont endog�enes. On montre que le commerce endog�ene
ampli�e les e�ets de la d�evaluation �scale sur le commerce international. Ceci constitue un
canal de transmission important pour r�eformes �scales. Lad�evaluation �scale non seulement
baisse le prix relatif des exportateurs domestiques, mais �egalement conduit �a une augmen-
tation du nombre de vari�et�es des biens commercialis�es, ce qui contribue �a l'augmentation
des exportations. Un e�et contraire apparâ�t pour les exportations �etrang�eres (importations
dom�estiques) qui baisse le nombre des vari�et�es import�ees et renforce la baisse des impor-
tations. Les e�ets de la d�evaluation �scale sur la production, la consommation, les heures
de travail et le compte courant sont positifs. Cependant, lamarge extensive constitue un
canal de transmission suppl�ementaire. Le commerce endog�ene ampli�e les e�ets sur les ux
d'�echange. L'entr�ee endog�ene augmente la cr�eation desvari�et�es des biens dans les deux pays,
ce qui ampli�e les dynamiques positives de la production domestique, la consommation et
les heures de travail. Elle fait �egalement passer la r�eponse de la production �etrang�ere de
n�egative �a positive.

Dans le troisi�eme chapitre, l'impact du facteur d�emographique sur la croissance du secteur
des services �a long terme est mis en exergue. Les travailleurs et la production subissent une
redistribution vers le secteur des services dans la plupartdes pays d�evelopp�es. En même
temps, la tendance au vieillissement de la population dans les �economies avanc�ees attire
notre attention car cela peut a�ecter la nature et la vitessedu changement structurel dans
les �economies d�evelopp�ees. Par ailleurs, le vieillissement de la population peut conduire �a une
baisse de l'o�re de travail dans le secteur des services, mais �egalement �a une augmentation de
la demande pour les services. De plus, le vieillissement de la population peut aussi inuencer
les croissances des productivit�es sectorielles via une baisse des activit�es innovantes6. Dans
les pays des OCDE et lorsqu'on utilise les donn�ees sur les zones d'emploi aux Etats Unis, on
trouve qu'il existe des corr�elations positives entre le pourcentage de population jeune et la

6voir Aghion and Howitt (2009) et Aksoy et al. (2015)
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croissance du secteur des services. On utilise alors un mod�ele �a g�en�erations imbriqu�ees avec
deux secteurs et trois g�en�erations, et on montre que si lescroissances des productivit�es sont
exog�enes, les impacts du choc d�emographique sont positifs sur le secteur des services. Les
e�ets restent cependant faible: 1 point de pourcentage de plus sur la croissance de la jeune
population chaque ann�ee augmente la proportion des emplois dans le secteur des services de
2 points de pourcentage pendant les 60 derniers ann�ees). Ces e�ets positifs proviennent de
l'o�re de travail. Lorsque l'on consid�ere que la croissance est endog�ene, les e�ets du choc
d�emographique sur le secteur des services avec croissanceendog�ene sont multipli�es par 4.

Dans le quatri�eme chapitre, on �etudie les e�ets de la mobilit�e des travailleurs et de la mobilit�e
du capital dans une union mon�etaire. A cause du taux de change �xe, les pays touch�es par
des chocs n�egatifs ne peuvent pas s'ajuster via une d�epr�eciation de la monnaie nationale.
Ainsi, la mobilit�e des facteurs comme la mobilit�e des travailleurs et la mobilit�e du capital
constitue une solution potentielle a�n de stabiliser les e�ets des chocs asym�etriques dans
une union mon�etaire. La mobilit�e des travailleurs r�eduit la pression du chômage dans les
pays touch�es par des chocs n�egatifs sur la demande, et permet aux chômeurs de trouver un
travail plus facilement dans les pays o�u le march�e du travail est plus actif. La mobilit�e du
capital ou l'int�egration �nanci�ere diversi�e les choix d 'investissement et r�eduit ainsi le risque
de d�efaut. On consid�ere un mod�ele �a deux pays, permettant d'�etudier les e�ets potentiels
de l'in�eraction entre la mobilit�e des travailleurs et la mobilit�e du capital face �a des chocs
asym�etriques. On montre que la mobilit�e des travailleursr�eduit le taux de chômage alors
qu'au contraire la mobilit�e du capital le fait augmenter. Cependant, les e�ets de la mobilit�e
�nanci�ere sont secondaires. Il est int�eressant de remarquer que la mobilit�e des travailleurs
ou la mobilit�e du capital n'ont pas syst�ematiquement un e�et positif sur la production. Le
mod�ele est calibr�e sur la zone euro permettant de simuler les e�ets de la crise �nanci�ere de
2008. Les e�ects contre-factuels montrent que la divergence entre les pays n'est pas caus�ee
par les chocs asym�etriques sur la productivit�e, mais plut̂ot par leurs associations avec une
augmentation du coût de la mobilit�e des travailleurs. Ce r�esultat contribue aussi �a expliquer
le puzzle de Shimer qui dit que la uctuation des taux de chômage g�en�er�ee par le mod�ele
d'appariement est plus petite que ce que l'on observe dans les donn�ees.
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Chapitre 1

Introduction

Version Fran�caise

D�e�s pour les �economies d�evelopp�ees

Que ce soit pour des motifs exog�enes ou endog�enes, les �economies d�evelopp�ees font face �a de
nombreux nouveaux d�e�s tel que le changement structurel du secteur de l'agriculture vers
celui des services, ou encore le vieillissement de la population;lorsque plus sp�eci�quement
on s'int�eresse �a la zone euro, on peut citer le manque d'int�egration et la faible mobilit�e ne
permettant alors pas de converger vers une zone mon�etaire optimale. En�n, la crise �nanci�ere
de 2008 a conduit �a la crise en face de nouvelle politique, comme les politiques mon�etaires
non conventionnelles.

Le changement structurel

Le changement structurel fait parti des ph�enom�enes les plus remarquables pour la croissance
d'une �economie. Durant cette �etape de croissance �economique, lestravailleurs se d�eplacent
d'abord de l'agriculture �a l'industrie, et en suite de l'indust rie aux services. Pendant les
d�ecennies qui suivent, on observe alors un ph�enom�ene de redistribution de travailleurs entre
secteurs. La �gure 1.1 tir�ee de Herrendorf et al. (2014) montre les s�eries temporelles des
emplois et des valeurs ajout�ees sectoriels. La �gure montre que la proportion agricole baisse
et la proportion du service augmente en fonction de la croissance du PIBpar tête. La
proportion manufacturi�ere monte dans un premier temps et en suite baisse lorsque le PIB
par tête continue �a crô�tre.

Le ph�enom�ene de changement structurel est devenu r�ecent central dans le d�ebat
�economique, avec l'id�ee que la redistribution des travailleurs �etait ine�cace. Duarte et
Restuccia (2009) montre que les pays pauvres ont des proportions �elev�ees de travailleurs
dans l'agriculture. Pour la pluspart des pays en d�eveloppement, les travailleurs se d�eplacent
du secteur de l'agriculture vers celui de l'industrie, rattrapant la croissance de la produc-
tivit�e par rapport aux pays d�evelopp�es. Par la suite, l'augmentati on continue de la croissance
g�en�ere un d�eplacement des travailleurs du secteur de l'industrie vers celui des services. La
Figure 1.2 montre que la croissance de la productivit�e sectorielle est plus �elev�ee dans les
secteur de l'agriculture et de l'industrie (soient 3-4% par an) et plus faible dans le secteur des
services (soit 2% par an). Ainsi, la redistribution des travailleurs au cours du d�eveloppement
s'accompagne d'un ralentissement et même d'une stagnation de la croissance.

Le viellissement de la population

Le viellissement de la population est un ph�enom�ene le plus important et remarquable dans
le monde moderne. Comme le syst�eme m�edical s'am�eliore, la longevit�e augemente dans la

1
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Figure 1.1: Proportion d'emploi et de valeur ajout�ee par secteur, Source: Herrendorf et al.
(2014)
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plupart des pays du monde. D'apr�es l'ONU 1, l'esp�erance de vie moyenne mondiale �etait de
52,5 ann�ees en 1960, et de 71,5 ann�ees en 2014. Dans les ann�ees pass�ees, la proportion des
personnes âg�ees (60 ans ou plus) a beaucoup augement�e, notamment dans les pays d�evelopp�es
comme l'Europe et l'Am�erique du Nord (Figure 1.3).

Le viellissement de la population conduit �a se poser des questions sur la durabilit�e du
syst�eme de protection sociale, la structure industrielle, sur l'impact sur le march�e du travail,
etc. Parmi les cons�equences potentielles, la durabilit�e du syst�eme de protection sociale est la
plus urgente d'apr�es les �economistes et les d�ecideurs de politique �economique.

Comme la s�ecurit�e sociale pour les personnes �a la retraite d�epend largement de la con-
tribution de la population qui travaille, le vieillissement de la population pose la question
sur la durabilit�e du syst�eme de protection et le bien être des personnes âg�ees. D'apr�es la
projection de l'ONU (Figure 1.4), en 2015, le ratio entre la population en âge de travailler et
la population ayant 65 ans ou plus est 7:1. En 2050, ce ratio deviendra 3,5 : 1 dansle monde
entier, 2,4 : 1 en Am�erique du Nord, et 1,9 : 1 en Europe.

Du côt�e du march�e du travail, le vieillissement de la population peut conduire une baisse

1 l'Organisation des Nations Unies
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Figure 1.2: Croissance de la productivit�e sectorelle dans les di��erents pays, Source: Duarte
and Restuccia (2009)
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Figure 1.3: Pourcentage des personnes ayant 60 ans ou plus, Source: World Population
Ageing 2015, ONU
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de population en âge de travailler, ainsi qu'une baisse de l'o�re de travail. Le vieillissement de
la population est aussi associ�e �a une plus faible mobilit�e des travailleurs. En combinant avec le
ph�enom�ene de changement structurel, le vieillissement de lapopulation risque de causer une
augmentation du taux de chômage. Autrement dit, le changement r�eduit le nombre d'emploi
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Figure 1.4: Ratio de d�ependance, Source: World Population Ageing 2015, ONU
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dans certains secteurs et conduit �a de nouvelles opportunit�es dans les secteurs �emergents.
Comme la jeune g�en�eration est plus exible et plus mobile par rapport aux personnes plus
âg�ees, les plus jeunes ont tendance �a aller au travail dans les nouveaux secteurs. De nom-
breux auteurs s'int�eressent �a l'importance de ces nouveaux entrants dans la redistribution de
travailleurs au sein des di��erents secteurs. 2

L'int�egration de l'Europe

Au cours des ann�ees pass�ees, l'Europe a fait des progr�es en terme d'int�egration. Les obstacles
en terme de commerce international, le march�e du travail, et les services �nanciers se sont
progressivement r�eduits. De plus, l'e�et positif de l'int�egr ation en terme de la croissance
�economique pour les nouveaux membres est nonn�egligeable. Les �etudes con�rment l'e�et
positif de l'int�egration europ�enne sur la croissance �economique3.

Malgr�e ces e�ets positifs, la crise r�ecente et les performancesdivergentes parmi les mem-
bres de la zone euro a remis en question le rôle positif de l'int�egration. En e�et, dans la zone
euro, il existe un d�es�equilibre des comptes courants depuis les ann�ees 1990s. La Figure1.5
montre la divergence des comptes courants au sein des membres de l'UEM. Les pays comme
l'Allemagne et les Pays Bas ont des surplus du compte même pendant lap�eriode de la crise
�nanci�ere en 2008. Au contraire, les pays comme l'Espagne, le Portugal, et la Gr�ece ont des
d�e�cits; ces pays sont aussi s�ev�erement touch�es par la crise.

Apr�es la crise �nanci�ere, les pays p�eriph�eriques connaissent des augmentations de leurs
dettes souveraines. Car les d�epenses publiques ont augument�e a�nde soulager l'impact de la
crise sur le march�e du travail et sur le secteur �nancier. Le ratio dette sur PIB pour la Gr�ece
est pass�e de 107% en 2005 �a 172% en 2011. L'augmentation de la dette fait augmenter le taux
d'int�erêt, qui d�eprime le march�e du credit dans l'�economie . Combin�e avec une croissance du
PIB faible, certains pays p�eriph�erique risquent de faire d�e faut. Par cons�equent, les banques
europ�eennes sont expos�ees �a un risque de d�efaut souverain des pays p�eriph�eriques. Cette crise
jumelle entre la banque et la dette souveraine impose des pertes potentielles pour les banques
qui investissent beaucoup dans le march�e des obligations gouvermentales, et conduit �a une

2Voir, par exemple, dans Kim and Topel (1995).
3Voir, par exemple, dans Crespo-Cuaresma et al. (2002), Schadler et al. (2006), Falcetti et al. (2006) et

Iradian (2007) and Cihak and Fonteyne (2009).
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La mobilit�e des travailleurs

La mobilit�e des travailleurs, et plus sp�eci�quement la faible mobilit�e est une question impor-
tante pour les pays de zone euro. Un taux de change �xe limite la capacit�e�a s'ajuster via la
d�epr�eciation de la monnaie nationale face �a des chocs asym�etriques. Combin�e �a une rigidit�e
nominale des prix, les chocs asym�etriques peuvent conduire �a des d�es�equilibre des march�es
du travail au sein des pays de zone euro. La mobilit�e des travailleurs pouvait engendre �a une
solution a�n d'absorbe les impacts des chocs asym�etriques.

Cependant, compar�ee aux Etats Unis, la mobilit�e des travailleurs en Europe est relative-
ment faible. La Figure 1.7 montre que le pourcentage des migrants entre les �etats des Etats
Unis est sup�erieur �a 27%. En Europe, ce ratio est �egal ou inf�erieur �a 3%. D'apr�es Arpaia,
Kiss, Palvolgyi and Turrini (2014), la faible mobilit�e des travailleur s en Europe est due �a
la di��erence de langues et de cultures, au syst�emes de protection sociale, mais surtout aux
di��erents r�egulations des march�es du travail.

Figure 1.7: Proportion des immigrants intra-EU et intra-US (rhs), Source: Arpaia et al.
(2014))(@/$>'-7!
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L'autre d�e� en terme de mobilit�e des travailleurs concerne l'im migration. Avec le vieil-
lissement de la population, l'Europe et les autres pays d�evelopp�es pouvaient observe une
population en âge de travailler �a la baisse, une faible immobilit�e des travailleurs due �a la
faible proportion de jeunes travailleurs. Ainsi, ces pays ont besoind'attirer les jeunes tra-
vailleurs bien quali��es des pays en d�eveloppement, par exemple, la Chine, l'Inde, ou l'Europe
du centre-est. Cependant, la proportion des migrants internationauxest seulement de 2,9% de
la population mondiale5, ce qui implique que les �economies d�evelopp�ees auront des di�cult�es
a�n de r�eduire le coût d'entr�ee pour les immigrants internation aux.

La politique �economique

La politique mon�etaire conventionnelle vise �a stabiliser le taux d'ination en suivant la r�egle
de Taylor. Avant la crise �nanci�ere en 2008, cet instrument populaire �etait e�cace pour
maintenir un taux d'ination autour de 3%.

Cependant, la crise �nanci�ere en 2008 a remis en question l'e�cacit�e de la politique

5Zimmermann (2004)
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mon�etaire conventionnelle. Premi�erement, l'instabilit�e du syst�eme �nancier et le risque de
d�efaut des grande banques a r�eduit la corr�elation entre le taux d'i nt�erêt propos�e par la
banque centrale et le spread de cr�edit. Ainsi, les banques centrales donnent plus de poids sur
la politique macroprudentielle qui demande aux banques priv�ees de retenir une proportion
minimum du capital de risque bas (Basel III). Les banques centrales font �egalement attention
�a renforcer les bilans des banques priv�ees en achetant des actifsrisqu�es des banques priv�ees.
Le deuxi�eme d�e� tient au fait que pendant la grande r�ecession de 2008, le taux d'ination
�etait proche de z�ero ou n�egatif. Dans ce sc�enario, la politique mon�etaire qui suit la r�egle
de Taylor va sugg�erer un taux d'int�erêt n�egatif. Cependant, le taux ne peut pas être plus
bas que z�ero, car sinon les agents priv�es vont pr�ef�erer concerverleurs liquidit�es plutôt que
de faire des investissements (trappe �a liquidit�e). Face �a ces d�e�s, la politique mon�etaire non
conventionnelle apparâ�t comme une solution alternative.

Dans la politique mon�etaire non-conventionnelle, les banques centrales ach�etent des actifs
risqu�es des banques priv�ees ou des entreprises, et augementent leurs bilans de fa�con massive
(Figure 1.8). Le Quantivative Easing (QE) est un exemple de politique mon�etaire non-
conventionnelle. La banque centrale japonaise �etait la premi�ere �a appliquer le QE dans les
ann�ees 1990s en achetant les obligations gouvernementales des banques priv�ees. F�ed�erale
Am�ericaine a aussi appliqu�e le QE pendant et apr�es la crise �nanci�ere de 2008. Banque
Centrale Europ�eenee a aussi adopt�e le QE pendant la crise de la dette souveraine.

En terme de politique �scale, la d�evaluation �scale devient populai re dans la zone euro.
A cause de l'inexibilit�e du taux de change entre membres de l'union mon�etaire, le canal
d'ajustement par la d�epr�eciation de la monnaie nationale est ferm�e. En même temps, la
d�evaluation �scale - une augmentation des impôts sur la consommation (laTVA, par exemple)
associ�ee avec une baisse du taux d'impôt sur le revenu du travail- devient une solution
potentielle. Il y a des pays comme le Danemark (en 1987), l'Allemagne (en 2007), et la
France (en 2012) qui ont d�ej�a appliqu�e la politique qui d�eplace la c harge d'imposition du
revenu �a la consommation. Les e�ets anticip�es sont une baisse du co^ut de travail, ainsi qu'une
baisse du coût de production a�n de faire baisser le prix des biens�echang�es et d'am�eliorer
la comp�etitivit�e dans le commerce international, avec des e�ets positifs sur la production et
l'emploi.

Sujet de la th�ese

Dans ce doctorat, on s'int�eresse �a l'importance des ph�enom�enesde changement structurel
aujourd'hui �a la mobilit�e des travailleurs et en�n �a l'impact d es politiques �economiques mises
en place dans la zone euro apr�es la crise. Ces th�emes sont importantes pour l'UEM faisant
face �a des chocs asym�etriques apr�es la crise �nanci�ere en 2008. La politique �economique aide �a
r�eduire l'impact de la r�ecession, la divergence parmi les membres de l'UEM, et la relation entre
dette souveraine et crise bancaire. La mobilit�e des travailleurs pouvant permettre d'absorber
les e�ets des chocs asym�etriques dans l'union mon�etaire.

Pour r�epondre �a ces questions, on utilise un mod�ele d'�equili bre g�en�eral. Les mod�eles
d'�equilibre g�en�eral avec fondement micro�economique constituent une solution �a la critique de
Lucas pendant les ann�ees 1970s, qui dit qu'il est naif de pr�evoir les e�ets d'un choc en se
basant sur les donn�ees historiques.

Les mod�eles d'�equilibre g�en�eral permettent d'analyser les int�eractions entre les consom-
mateurs, les entreprises, le secteur �nancier, le gouvernement, et la banque centrale, et ainsi
d'analyser les impacts des politiques �economiques. Par exemple, dans le cas de la crise jumelle
entre la dette souveraine et le secteur bancaire, les mod�eles d'�equilibre g�en�eral permettent de
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Figure 1.8: Les bilans des banques centrales pendant les p�eriodes de crise, Source: Joyce et
al. (2012)
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(c) 

comprendre les e�ets de la politique mon�etaire sur la consommation,le bien être des m�enages,
l'investissement, le taux de chômage, le niveau de cr�edit, le taux d'int�erêt, et le niveau de la
dette souveraine. Les mod�eles d'�equilibre g�en�eral permettent �egalement d'analyser le canal
de transmission de la politique mon�etaire ou �scale, et ses e�ets g�en�eraux sur l'�economie.
Les mod�eles d'�equilibre g�en�eral pr�esent�es dans cette th �ese reproduisent les faits stylis�es que
l'on trouve dans les donn�ees. Par exemple, les mod�eles reproduisent correctement s�eries tem-
porelles des cycles �economiques sur les biens, les indicateurs�nanciers et �scaux. Il explique
aussi la corr�elation entre le taux de croissance, la di��erence entre le taux d'int�erêt des obliga-
tions gouvernementales et le taux propos�e par la banque centrale, les prêts interbancaires, et
le taux d'int�erêt. Les mod�eles constituent comme un laboratoire pour les exp�erimentations
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de politique �economique. Ils simulent les sc�enarios �economiques avec les di��erentes politiques
mon�enaires non conventionelles et bug�etaires pemettant alors une comparaison avec les poli-
tiques alternatives. Les mod�eles permettent de quanti�er les e�ets de la d�evaluation �scale
dans un m�ecanisme avec deux pays et entr�ees endog�enes dans le commerce international.

Concernant le sujet de la mobilit�e des travailleurs, il y a deux possibilit�es de mod�elisation.
La premi�ere est d'impl�ementer la mobilit�e des travailleurs dans un mod�ele d'�equilibre g�en�eral
avec plusieurs secteurs, comme Lee and Wolpin (2006). A chaque p�eriode, les travailleurs
peuvent choisir le secteur dans lequel ils veulent travailler.Les travailleurs font leurs choix
en se basant sur le salaire sectoriel moins le coût de mobilit�e. La deuxi�eme possibilit�e est
d'adopter la th�eorie des choix discrets, dans laquelle les travailleurs ont des pr�ef�erences qui
suivent une certaine distribution de probabilit�e. Ce m�ecanisme nous permet d'�eviter les solu-
tions en coin et a �et�e utilis�e, par exemple, par Artuc, et.al. (2010) e t Pilossoph (2014). Dans
cette th�ese, on consid�ere �egalement le m�ecanisme d'appariement, qui nous permet d'analyser
les dynamiques dans les march�es du travail et du capital (voir Wasmerand Weil (2004)). Le
mod�ele explique les co-mouvements �a long terme entre la croissance du secteur des services
et le pourcentage de population jeune qui est le plus mobile dans le march�e du travail. Il
explique la corr�elation n�egative entre la croissance du secteur des services et le pourcentage de
population d'âge moyen. Le mod�ele permet de simuler le sc�enario contre-factuel dans lequel
la croissance d�emographique augmente ou baisse de 1 point de pourcentage,ainsi que les
impacts de la mobilit�e des travailleurs et du capital dans une union mon�etaire. Les r�esultats
permettent en �n de faire des recommandations de politique �economique.

Il y a quatre chapitres dans cette th�ese:

Dans le premier chapitre, nous analysons les int�eractions entre le march�e interbancaire et
le risque de d�efaut souverain dans un mod�ele d'�equilibre g�en�eral �a deux pays, en focalisant
sur la transmission de la crise �nanci�ere r�ecente et la politique mon�etaire non conventionnelle.
Le rôle sp�eci�que du march�e interbancaire est pris en compte. Le march�e interbancaire est
tr�es important car il est au coeur du secteur �nancier. Les dynamiques observ�ee sur ce
march�e inuencent le montant du cr�edit dans l'�economie donc l'in vestissement et le PIB. Il
est aussi important en terme de politique mon�etaire, car les banquescentrales impl�ementent
les op�erations d'open market a�n d'inuencer le taux d'int�erêt d ans le march�e interbancaire,
ce qui a�ecte la courbe des taux. Nous d�eveloppons un mod�ele �a deuxpays avec fondements
micro-�economiques du march�e interbancaire et risque de d�efaut souverain. Les deux �el�ements
s'int�eragissent et conduisent �a une boucle entre la dette - lesbanques - le cr�edit, dans laquelle
le risque de d�efaut souverain a un e�et important et restrictif. Le mod�ele est calibr�e sur la zone
euro, et reproduit les faits principaux des cycles �economiques sur les biens et les indicateurs
�nanciers et �scaux. Le mod�ele est utilis�e a�n d'estimer les e� ets de la grande r�ecession
en 2008 et les e�ets potentiels des di��erentes politiques non conventionnelles dans les pays
de l'UEM. Les politiques non conventionnelles ont des e�ets non n�egligeables qui r�eduisent
la perte de bien être provoqu�es par la grande recession. Parmi les politiques mon�etaires
non conventionnelles, les politiques ciblant des obligations gouvernementales et les emprunts
interbancaires sont plus e�caces que les interventions de cr�edit standard.

Dans le deuxi�eme chapitre, les e�ets de la d�evaluation �scale sur les indicateurs
macro�economiques et le bien être sont analys�es en utilisant un mod�ele �a deux pays en union
mon�etaire o�u les vari�et�es de biens et le commerce sont endog�enes. On montre que le com-
merce endog�ene ampli�e les e�ets de la d�evaluation �scale sur le commerce international.
Ceci constitue un canal de transmission important pour r�eformes �scales. La d�evaluation
�scale non seulement baisse le prix relatif des exportateurs domestiques, mais �egalement con-
duit �a une augmentation du nombre de vari�et�es des biens commercialis�es, ce qui contribue �a
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l'augmentation des exportations. Un e�et contraire apparâ�t pour les exportations �etrang�eres
(importations dom�estiques) qui baisse le nombre des vari�et�es import�ees et renforce la baisse
des importations. Les e�ets de la d�evaluation �scale sur la production, la consommation, les
heures de travail et le compte courant sont positifs. Cependant, la marge extensive constitue
un canal de transmission suppl�ementaire. Le commerce endog�ene ampli�e les e�ets sur les
ux d'�echange. L'entr�ee endog�ene augmente la cr�eation des vari�e t�es des biens dans les deux
pays, ce qui ampli�e les dynamiques positives de la production domestique, la consommation
et les heures de travail. Elle fait �egalement passer la r�eponse dela production �etrang�ere de
n�egative �a positive.

Dans le troisi�eme chapitre, l'impact du facteur d�emographique sur la croissance du secteur
des services �a long terme est mis en exergue. Les travailleurs etla production sont subissent
une redistribution vers le secteur des services dans la plupartdes pays d�evelopp�es. En même
temps, la tendance au vieillissement de la population dans les �economies avanc�ees attire
notre attention car cela peut a�ecter la nature et la vitesse du changement structurel dans
les �economies d�evelopp�ees. par ailleurs, le vieillissement de la population peut conduire �a une
baisse de l'o�re de travail dans le secteur des services, mais �egalement �a une augmentation de
la demande pour les services. De plus, le vieillissement de la population peut aussi inuencer
les croissances des productivit�es sectorielles via une baissedes activit�es innovantes6. Dans
les pays des OCDE et lorsqu'on utilise les donn�ees sur les zones d'emploi aux Etats Unis, on
trouve qu'il existe des corr�elations positives entre le pourcentage de population jeune et la
croissance du secteur des services. On utilise alors un mod�ele �a g�en�erations imbriqu�ees avec
deux secteurs et trois g�en�erations, et on montre que si les croissances des productivit�es sont
exog�enes, les impacts du choc d�emographique sont positifs sur le secteur des services. Les
e�ets restent cependant faible: 1 point de pourcentage de plus sur la croissance de la jeune
population chaque ann�ee augmente la proportion des emplois dans le secteur des services de
2 points de pourcentage pendant les 60 derniers ann�ees). Ces e�ets positifs proviennent de
l'o�re de travail. Lorsque l'on consid�ere que la croissance est endog�ene, les e�ets du choc
d�emographique sur le secteur des services avec croissance endog�ene sont multipli�es par 4.

Dans le quatri�eme chapitre, on �etudie les e�ets de la mobilit�e d es travailleurs et de la
mobilit�e du capital dans une union mon�etaire. A cause du taux de change �xe, les pays
touch�es par des chocs n�egatifs ne peuvent pas s'ajuster via une d�epr�eciation de la monnaie
nationale. Ainsi, la mobilit�e des facteurs comme la mobilit�e des travailleurs et la mobilit�e du
capital constitue une solution potentielle a�n de stabiliser les e�ets des chocs asym�etriques
dans une union mon�etaire. La mobilit�e des travailleurs r�eduit la pression du chômage dans
les pays touch�es par des chocs n�egatifs sur la demande, et permetaux chômeurs de trouver
un travail plus facilement dans les pays o�u le march�e du travail est plus actif. La mobilit�e du
capital ou l'int�egration �nanci�ere diversi�e les choix d'investi ssement et r�eduit ainsi le risque
de d�efaut. La mobilit�e des travailleurs et la mobilit�e du capital sont ainsi consid�er�ees comme
des solutions qui stabilisent les e�ets des chocs asym�etriquesdans une union mon�etaire. On
consid�ere un mod�ele �a deux pays, permettant d'�etudier les e�ets potentiels de l'in�eraction
entre la mobilit�e des travailleurs et la mobilit�e du capital face �a des chocs asym�etriques. On
montre que la mobilit�e des travailleurs r�eduit le taux de chômage alors qu'au contraire la
mobilit�e du capital la fait augmenter. Cependant, les e�ets de la mobilit�e �nanci�ere sont
secondaires. Il est int�eressant de remarquer que la mobilit�e des travailleurs ou la mobilit�e
du capital n'ont pas syst�ematiquement un e�et positif sur la produ ction. Le mod�ele est
calibr�e sur la zone euro permettant de simuler les e�ets de la crise �nanci�ere de 2008. Les
e�ects contre-factuels montrent que la divergence entre les pays n'est pas caus�ee par les chocs
asym�etriques sur la productivit�e, mais plutôt par leurs associations avec une augmentation

6voir Romer (1990), Aghion et Howitt (2009), et Aksoy et al. (2 015)
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du coût de la mobilit�e des travailleurs. Ce r�esultat contribu e aussi �a expliquer le puzzle de
Shimer qui dit que la uctuation des taux de chômage g�en�er�ee par l e mod�ele d'appariement
est plus petite que ce que l'on observe dans les donn�ees.

English Version

Important Issues in Modern Developed Economies

Developed economies are facing several challenges during the past decades, such as the struc-
tural change toward services, population aging, integration of European Monetary Union, the
lack of labor mobility among member countries within the EMU, and economicpolicies to
alleviate slow economic growth especially in the aftermath of the 2008 �nancial crisis.

Structural Change

Structural change is one of the most prominent phenomenon for modern economic growth.
When the economy develops, its production and labor force �rst shiftsfrom agriculture into
industry, and then from industry toward services. Modern developed economies have gone
through signi�cant labor and production reallocation during the past decades. Figure1.9
plots the time series of sectoral employment share and value added share documented by
Herrendorf et al. (2014). In the �gure, we �nd that along the path of development7, the
share of agriculture declines, the share of service rises, and the share of manufacturing follows
a hump shape, i.e. the manufacturing rises in the early stage of development, and then falls
when the GDP per capita continues to grow.

In recent years, structural change has been highlighted in policy debate, arguing that
labor reallocation was ine�cient. As documented by Duarte and Restuccia (2009), poor
countries have highest shares in agriculture. For most of the developing countries, their
labor force �rst reallocates from agriculture to industry/manufacturi ng, catching up with the
productivity relative to developed countries. When the economy continues to grow on their
path, labor reallocates from manufacturing to the service sector. As presented in Figure1.10,
the sectoral productivity growth is highest in agriculture and manufacturing (3-4% per year),
and lowest in the service sector (2% per year). Therefore, labor reallocation in the later stage
of development may lead to slowdown and stagnation of economic growth.

Population Ageing

Population ageing is becoming a major issue in the modern world. As living conditions
and medical cares improve, longevity ameliorates in almost everywhere. According to the
statistics from the United Nations, the average life expectancy in theworld was 52.5 in the
year 1960, and 71.5 in 2014. During the last decades, the proportion of aged population (60
years or above) has been increased much, especially in developed economies such as Europe
and North America (Figure 1.11).

7measured by GDP per capita
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Figure 1.9: Sectoral employment and value added shares, Source: Herrendorf et al. (2014)
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Population ageing brings concerns in the economy's welfare system, industrial structure,
employment, immigration policies, etc. Among the potential inuences from population
ageing, the sustainability of social welfare system and employment arethe most emphasized
by the scholars and policy makers.

Since government's pension system for retired population dependslargely on the tax
contribution of working-aged population, population ageing may raise concerns about the
sustainability of the current pension system and welfare state for agedpopulation. According
to the projection of the United Nations (Figure 1.12), in 2015, there were 7 working-aged
people for each person aged 65 years or over. By 2050, this ratio is projected to decline to
3.5 in the world, with 2.4 in Northern America, and 1.9 in Europe.

On the employment side, population ageing may lead to less working-agedpopulation and
therefore less labor supply in the economy. Population ageing is also associated with low labor
mobility. Combined with the procedure of structural change, it may bring challenges to a high
unemployment rate. In other words, the procedure of structural transformation closes jobs in
the falling sector and opens new jobs in the rising sector. As young generation has relatively
high mobility and exibility, they are the source of labor supply for th e rising sectors. There
is evidence that the role of new entrants is crucial for the labor reallocation across sectors in
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Figure 1.10: Sectoral labor productivity growth (%) across countries, Source: Duarte and
Restuccia (2009)
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Figure 1.11: Percentage of people aged 60 years or over, Source: World Population Ageing
2015, United Nations
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the context of structural transformation 8. When the labor force lacks mobility, people who
lose their jobs in the falling sector may take a long time to �nd a new job, and raise the
unemployment rate in the economy.

8see, for example Kim and Topel (1995)
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Figure 1.12: Potential support ratio, Source: World Population Ageing 2015, United Na-
tions
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European Integration

Over the past decades, Europe has made great progress toward integration. Barriers for
trade, labor and �nancial services have been reduced progressively.Moreover, the positive
spill-over e�ects to new member countries were bene�cial. Acadamic studies also con�rm the
bene�ts of European integration on economic growth9.

Despite the positive contributions on economic growth from the European integration, the
recent sovereign debt crisis and divergent economic performance among the EMU member
countries make us rethink about this issue. In fact, within the currency union, there have
been non-negligible economic imbalances since 1990s. In Figure1.13, we see divergence of
current account balances among member countries. Countries like Germany and Netherlands
consistently have current account surpluses even during the period of the 2008 �nancial crisis.
Meanwhile, countries such as Spain, Portugal and Greece consistentlyrun current account
de�cits and were seriously touched by the 2008 �nancial crisis.

After the �nancial crisis, periphery countries see an important rise of their sovereign debt,
because they have to raise their public expenses to mitigate the impact on labor market and
�nancial sector, such as unemployment subvention and bailout funds for banks. For example,
the debt/GDP ratio in Greece increased from 107% in 2005 to 172% in 2011. The burden
of sovereign debt increased its interest rate, which further depressed the credit market in
the economy. High interest rate and sluggish growth almost put some of the peripherial
countries on the edge of bankrupcy. As a consequence, European banks were signi�cantly
exposed to the sovereign default risk of periphery countries. This vicious spiral of twin crisis
between banks and sovereigns imposes potential losses for banks who invested massively in the
sovereign market, and resulted into banks' reduced ability and propensity to extend lending
to the market. This is how the sovereign debt crisis evolutes following divergent economic
performances among EMU member countries.

Therefore, although the �rst nine years of EMU were associated with a strong convergence
in unemployment rates across member countries, this trend was largely reversed by the 2008

9see, for example, Crespo-Cuaresma et al. (2002), Schadler et al. (2006), Falcetti et al. (2006) and Iradian
(2007) and Cihak and Fonteyne (2009).
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the rigidities in prices and wages, asymmetric shocks may result to imbalanes of employ-
ment/unemployment rates among member countries. In this situation, labor mobility pro-
vides a potential solution to rebalance labor markets and absorb excess impacts from asym-
metric shocks.

However, compared to US, labor mobility in Europe is very small. As Figure1.15 show
us, the percentage of immigration among US states is above 27%, whereas this ratio in
Europe is around or below 3%. The low labor mobility within EU member counties is due to
di�erences in languages and cultures, welfare-states, and especially labor market regulations.
Particularly, the language barrier, the accessibility to welfare rights, the veri�cation of labor's
competitivity and quali�cation in the job market, etc. 11

Figure 1.15: Share of intra-EU immigrants, and share of intra-US immigrants(rhs), Source:
Arpaia et al. (2014))(@/$>'-7!
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Another challenge about labor mobility is immigration. With population ageing, EU and
other advanced economies face challenges from the shortage of working-aged population, and
from the immobility of labor force due to the low percentage of young workers. Therefore,
these countries need to attract young and quali�ed workers from less developed countries
such as China, India and Central-Eastern Europe. However, the proportion of international
immigrants is only about 2.9% of the world population 12. This issue implies that immigration
policies face the challenges to reduce entry barriers for international workers and meanwhile
pay attention to the sustainability of their welfare system.

Economic Policies

The traditional/conventional monetary policy is ination targeting, in whi ch the Central
Banks adjust short-term interest rates according to Taylor's rule. Before the 2008 �nancial
crisis, this instrument was widely applied in advanced economies and was proved e�cient in
maintaining the ination rate at a reasonable level around 3%.

The conventional monetary policy was challenged by the 2008 �nancial crisis. First, due
to the instability of �nancial system and the default risk of some big banks, the relationship

11 Arpaia, Kiss, Palvolgyi and Turrini (2014)
12 voir Zimmermann (2004)
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between Central Banks' key interest rates and the market credit spread becomes less cor-
related. Therefore, Central Banks put more emphasis on macroprudential policies in which
banks are required to hold a minimum amount of quali�ed and low-risk capital (Basel III).
Central Banks also seek to reinforce private banks' balance sheets bypurchasing high-risk
assets from those banks. The second challenge is that in a great recession, due to the weak
demand in the market, ination rate could be close to zero or negative. Inthis scenario, con-
ventional monetary policy following the Taylor's rule may suggest a negative interest rate.
However, the interest rate cannot be lower than zero, because otherwise private agents would
prefer to hold liquidity rather than to invest (the liquidity tr ap). Facing these challenges,
unconventional monetary policies appeared as an alternative solution.

In the unconventional monetary policies, Central Banks buy risky assets from private
banks or �rms, and extend massively their balance sheets (see Figure1.16). Quantitative
Easing (QE) is a good example of unconventional monetary policy. The Bankof Japan is
the �rst to apply QE. It adopted QE in 1990s by purchasing government bonds from private
banks. The Fed also applied QE during and after the 2008 sub-prime crisis, and so does the
ECB during the sovereign debt crisis.

In terms of �scal policies, �scal devaluation becomes popular among member countries
of EMU. Due to inexibility of exchange rates among currency union member countries, the
channel to adjust asymmetric shocks through currency depreciationis no longer valid. At
the same time, the �scal devaluation - a rise in tax rates a�ecting the consumption of goods
(typically VAT) along with a fall in labor income tax or payroll tax rates - c omes out to be
a potential cure. Some countries such as Denmark (in 1987), Germany (in 2007) orFrance
(2012) already proceeded to shifts in the tax burden from labor income to consumption
taxation. The e�ects expected from such policies are a reduction in labor costs, production
costs and a change in the relative price of tradable goods, leading to theimprovement of
trade balance with positive e�ects on output and employment.

Focus of My PhD Thesis

In my PhD thesis, I focus on two main axis among the economic issues in modern developed
countries: economic policies in the EMU and the labor mobility. Thesetwo axis are the keys
for the EMU facing asymmetric shocks in the aftermath of the 2008 �nancialcrisis: economic
policies help alleviate on-going recession, divergence, and the loop between sovereign-debt
and �nancial crisis. Labor mobility concerns the ability to absorb asymmetric shocks within
the currency union.

I use general equilibrium model in both subjects. General equilibrium model with micro-
foundations is a good solution to Lucas critique in 1970s, which argues that itis naive to try
to predict the e�ects of a change in economic policy on historical data.

For economic policies, general equilibrium model allows us to studyinteractive dynamics
among consumers, �rms, �nancial sector, government and the central bank. For example, in
the scenario of twin crisis between sovereign debt and �nancial sector, by applying the general
equilibrium framework, we can simulate the e�ect of monetary policies on consumption,
welfare state, investment, labor market, credit market, yield rate of government bonds, and
the level of sovereign debt. In such a complicated scheme, general equilibrium model does a
good job in analysing the transmission channel of monetary/�scal policies, as well as their
overall impacts on the economy. It is the same for �scal policy analysis. General equilibrium
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Figure 1.16: Central Bank balance sheets during the crisis, Source: Joyce et al.(2012)
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(c) 

framework is widely used in the academic study of economic policies13. The results produced
in our general equilibrium model explains some important stylized facts which we �nd in data.
For example, the model performs well in matching key business cycle facts on real, �nancial
and �scal time series. It also reproduces and explains the correlation between growth rate,
sovereign spread, interbank loans and interest rates. The model alsoworks as a laboratory for
policy experiments. It simulates economic scenarios with di�erent unconventional monetary
policies as well as �scal policies and makes comparisons between alternative approaches. It
also quanti�es the e�ects of �scal devaluations within a two-country m onetary union model
with endogenous entry and endogenous tradability.

13 For example, Dib (2010), Gertler and Karadi (2011) and Guerrieri et al. (2012), Bosca et al. (2013),
Lipinska and von Thadden (2012), Langot and Lemoine (2014), etc.
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For the subject of labor mobility, we have two approaches of modelling. The �rst is to
implement labor mobility cost in a multi-sector general equilibrium model, as in Lee and
Wolpin (2006). In each period, workers can choose which sector to work in.Their choice
is based on sectoral wages net the mobility cost. The second modelling choice is to adopt
the discret choice theory, in which workers have their personal preferences following a certain
probabilistic distribution. This modelling choice can avoid corner solution and is applied by
studies such as Artuc, et.al. (2010) and Pilossoph (2014). We also adopt the mechanism
of search and matching in our general equilibrium framework, which allows us to analyze
the dynamics in both capital and labor markets as in Wasmer and Weil (2004). Ourmodel
explains the long run co-movement between the growth of service sector and the percentage of
young population (those are assumed to be the most mobile and exible) inthe economy, and
the negative correlation between the growth of service sector and the percentage of middle-
aged population. It simulates the counter-factual scenario in which population growth is 1pp
faster or slower than the actual rate. It also simulates the impact of labor/capital mobility
within a monetary union. These results may provide potential references for policy makers.

My dissertation includes four chapters:

In the �rst chapter, we analyze the interaction between interbank markets and default risk
using a two-country dynamic general equilibrium model, with a focus on the transmission of
the recent �nancial crisis and unconventional monetary policies. In particular, we emphasize
the role of interbank market that match creditor and debtor banks. The interbank markets
are at the crossroad of �nancial and real spheres, as their dynamics crucially a�ect the amount
of credit in the economy, with e�ects on investment and GDP. They are also critical in the
conduct of monetary policy, as Central Banks implement open market operations to control
the interest rate in the overnight interbank market to a�ect the yi eld curve. We develop a two-
country model with an explicitly micro-founded interbank market an d sovereign default risk.
Both features interact and give rise to a debt-banks-credit loop by which sovereign default risk
can have large contractionary e�ects on the economy. Calibrated to the Euro Area, the model
performs well in matching key business cycle facts on real, �nancialand �scal time series.
We then use the model to assess the e�ects of the Great Recession andquantify the potential
e�ects of alternative unconventional policies on the dynamics of European economies. All the
policies considered can bring sizable reductions in the welfare losses from the Great Recession,
but policies targeted at sovereign bonds and interbank loans are more e�cient than standard
credit interventions.

In the second chapter, we investigate the e�ects of �scal devaluationson key macroeco-
nomic aggregates and welfare using a two-country monetary-union model with endogenous
varieties and endogenous tradability. In this paper, we show that endogenous tradability
magni�es the trade e�ects of �scal devaluations, and is therefore an important transmission
channel of such tax reforms. The reason is that a �scal devaluation not only lowers the
relative price of domestic exports but also leads to a rise in the number of traded varieties,
that contributes to raise exports. An opposite e�ect is at work for foreign exports (domestic
imports) that lowers the number of imported varieties and deepens the fall in imports re-
sulting from a �scal devaluation. As expected, the e�ects of �scal devaluations on output,
consumption, hours worked and the trade balance are positive but extensive margins provide
additional transmission mechanisms. Endogenous tradability magni�es the e�ects on trade
ows. Endogenous entry boosts variety creation in both countries, which ampli�es the posi-
tive dynamics of domestic output, consumption and hours worked, and turns the response of
foreign output from negative to positive.

In the third chapter, we study the impact of demographic factor and the growth of service
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sector in long run. Labor and production is reallocating from manufacturing to service sector
in most developed countries. At the same time, the trend of populationageing in advanced
economies calls for attention because this might change the way and speedof structural change
in these countries. On one hand, population ageing may result to less labor supply for the
service sector, and on the other hand, they may also provide more demand for the service
goods. Moreover, population ageing may also have impact on sectoral productivity growth
from innovative activities 14. In the data of both OECD countries and US commuting zones,
we �nd positive correlation between the percentage of young and the growth of service sector.
We then establish a 2-sector 3-generation OLG model and �nd that as long as TFP growth is
exogenous, the impact of demographic shock is positive but very limited (1pp annual growth
of young generation would have increased employment share in services by 2pp within the
last 60 years), and the positive e�ect comes from the labor supply side.With endogenous
TFP growth, the e�ect is fourfoldly ampli�ed.

In the fourth chapter, we study the e�ect of labor and capital mobility w ithin a currency
union. Due to �xed exchange rate, regions hit by negative shocks have limited capacity to
adjust through currency depreciation. Factor mobility is considered as a potential cure to
stabilize asymmetric shocks in the currency union. Factor mobility comprises labor mobility
and capital mobility. Labor mobility helps releasing excess labor force in regions hit by neg-
ative demand shocks, and let them �nd new jobs in regions where labor market is relatively
active. Capital mobility, also know as �nancial integration, helps diversifying investment
choices of banks, and reduces the risk of default. Capital and labor mobility are thus ex-
pected to mitigate the impact of asymmetric shocks within a currency union. By establishing
a two-country model, we study the potential interactions between �nancial integration and
labor mobility facing asymmetric shocks. Our results show that while labor mobility reduces
unemployment rates, �nancial mobility in contrast increases unemployment rates in both
economies. Compared to labor mobility cost, the e�ect of �nancial mobilit y cost on labor
market is secondary. Interestingly, factor mobility might not stimul ate production due to the
fall in employment. We also calibrate the model to the European Monetary Union and sim-
ulate the scenario in the aftermath of 2008 �nancial crisis. Our counterfactual experiments
show that the divergence across member countries might not simply due to asymmetric TFP
shocks, but rather their association with the increase of labor mobility costs. This �nding
also provides potential complements to answer Shimer's puzzle which states that the unem-
ployment uctuation generated by search and matching model is much smaller than what we
observe in data.

14 M.Romer (1990),Aghion and Howitt (2009),and Aksoy et al. (2 015)



Chapitre 2

Banks, Sovereign Risk and
Unconventional Monetary Policies

2.1 Introduction

In this paper, we analyze the interaction between interbank marketsand default risk using
a two-country dynamic general equilibrium model, with a focus on the transmission of the
recent �nancial crisis and unconventional monetary policies. In particular, does the sovereign
risk / interbank market feedback loop a�ect the transmission of a large negative shock? Does
it alter the e�ectiveness of unconventional monetary policies and how? Interbank markets are
at the crossroad of �nancial and real spheres, as they match creditor and debtor banks. Their
dynamics crucially a�ect the amount of credit in the economy, with e�e cts on investment and
GDP. They are also critical in the conduct of monetary policy, as Central Banks implement
open market operations to control the interest rate in the overnight interbank market to
a�ect the yield curve. As such, they play a central role in the transmission of monetary
policy decisions, as well as in the transmission of potential �nancial crises.

Following the introduction of euro, �nancial integration within the E uro Area opened
the door for banks to hold sovereign debts from member countries. As shown by Guerrieri,
Iacoviello and Minetti (2012), who use combined data from the Bank for International Set-
tlements and the Bank of France, the ratio of French banks' holdings of Periphery's sovereign
debt over their holdings of French government debt was 56% in the last quarter of 2009, up
from 19% in the �rst quarter of 2005. As a consequence, European banks were increasingly
exposed to the sovereign default risk of Periphery countries at thattime. This vicious spiral
of twin crisis between banks and sovereigns imposes potential lossesfor banks who invest
massively in the sovereign market, and may result into a stop in credit growth.

The rising interdependence between interbank and sovereign bonds markets was at the
heart of ECB's concerns about rising sovereign risk in the Euro Area. It was also partly
exploited by ECB's unconventional monetary policies, to release tensions on both markets
at the same time. To capture this interdependence, we develop a two-country model of a
monetary union with sovereign default risk, an integrated interbank market and �nancial
intermediaries. We particularly want to analyze the role of banks in the transmission of
�nancial shocks to the economy. In the model, �nancial markets interact with the real
economy through the balance sheet of banks. Saving banks collect deposits and optimize a
portfolio made of domestic and foreign sovereign bonds and interbank loans.Commercial
banks use interbank loans to grant loans to capital producers. The existence of an interbank
market is ensured by assuming that both types of banks interact as suppliers and demanders
of interbank liquidity. Both types of banks face agency problems�a la Gertler and Karadi
(2011), that introduces constraints on leverage ratios and leads to a �nancial accelerator
mechanism and endogenous spreads among available assets. These featuresgenerate a strong
relation between developments on sovereign bond markets, bank liquidity, and loans, and
foster macroeconomic and �nancial interdependence between both regions.

21
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Our model draws on Gertler and Karadi (2011), as the agency problem of both types
of banks is derived from their contribution. It proposes a more complexrepresentation of
funding in the economy however, as we consider a larger number of assets in our economy
(sovereign bonds, interbank loans) and heterogeneity in the banking system with two types of
banks. In addition, the model features two countries, whose banks interact on an integrated
interbank market. Both characteristics bring our model closer to the situation of banks in
the Euro Area. The model also borrows fromCorsetti, Kuester, Meier and Mueller (2014)
for the sovereign risk channel. We assume that sovereign default risk is increasingly and
positively related to a country's public debt-to-GDP ratio, and that default matters ex-ante
for the pricing of assets, but not ex-post. We di�er from Corsetti et al. (2014) however in
that taxes used to stabilize the debt-to-GDP ratio bear on labor supplyand are distortionary.
Doing so is actually crucial to introduce a propagation mechanism from �scal variables to
the real economy. In our model, default risk has serious real consequences, even in absence
of any actual default. Default risk raises equilibrium sovereign rates, lead debt to GDP and
distortionary taxes to rise, with clear negative e�ects on output, consumption and investment.

First, the model is calibrated to the Euro Area and found to match key business cycle
features quite well. Second, we proceed to the analysis of our modelthrough the lens of a
capital quality shock, as in Gertler and Karadi (2011). This analysis shows that our speci�c
assumptions (two types of banks, an interbank market and sovereign default risk) play a
crucial role in the quantitative response of the model after the shock. They act as strong
ampli�ers in comparison to Gertler and Karadi (2011) and increase the persistence of the
response after the shock. Third, we mimic the e�ects of the Great Recession in the Euro
Area di�erentiating Core and Periphery countries. We build on a join t capital quality shock,
public spending shocks and default risk shocks. These ingredients are shown to reproduce
particularly well the dynamics of output, debt to GDP and sovereign spreads in Core countries
and in the Periphery. In particular, our simulations reproduce quite well the rise in public debt
to GDP ratios at the beginning of the Great Recession, and the prolonged slump in countries
of the Periphery. These countries are a�ected by a much larger default risk shock, which
raises debt to GDP, labor income taxes and lowers output { or more precisely, delays output
recovery. Fourth, we use this simulation as a benchmark, and investigate the e�ects of two
alternative unconventional monetary policies in the spirit of Gertler and Karadi (2011): one
that intermediates assets managed by saving banks { interbank loans and sovereign bonds {
and one that intermediates assets managed by commercial banks { loans to capital producers.
We �nd that the former is more e�cient in stabilizing the economy than the latter, although
both policies reduce signi�cantly the welfare losses from the Great Recession.

The paper is organized as follows. Section 2 relates the paper to the literature. In Sections
3 and 4, we respectively describe the model and present the calibration. A business cycle
matching exercise is proposed in Section 5. In Section 6, we perform simulation experiments,
with or without unconventional monetary policies. Finally, Section 7 concludes.

2.2 Literature Review

There are very few studies on the joint frictions in the credit and sovereign markets. The
existing studies about the role of banks in global economies pay little attention on sovereign
debt problems. Devereux and Yetman(2010) study a two-country economy in which investors
hold domestic and foreign assets but are exposed to leverage constraints.They �nd that if
global �nancial markets are highly integrated, productivity shocks wi ll be propagated through
investors' �nancial portfolios, which will generate a strong output comovement. Mendoza and
Quadrini (2010) build a two-country model with di�erent degrees of �nancial devel opment.
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Their model analyzes the cross-country spillover e�ects of shocks to bank capital. Both
Kollmann, Enders and Muller (2011) and Kalemli-Ozcan, Papaioannou and Perri (2013)
consider a two-country environment with a global banking sector, their models generate
synchronized business uctuations across countries.

Our paper also relates to some of the recent literature on sovereign default or interbank
markets.

For sovereign default risk, Guerrieri et al. (2012) build a two-country model calibrated
to the Euro Area. They assume that partial sovereign default is exogenousand simulate the
shock of partial sovereign default of 10% Periphery country's GDP. Their results show sizeable
spillover e�ects of sovereign default from Periphery to the Core through the �nancial channel.
Mendoza and Yue(2012) establish a general equilibrium model and explains the link between
sovereign defaults and deep recessions which happened to small openeconomies. They show
that sovereign default excludes the country from international credit market, which limits the
country to get �nancing to buy imported intermediate goods from the i nternational market.
Bi (2012) implements sovereign default risk and bank runs into a baseline model derived from
Gertler and Karadi (2011) and Gertler and Karadi (2013), and focuses on the interaction
between sovereign default and domestic �nancial system. She �nds that when bank run is
possible, sovereign default risk is stagationary and has dramatic and negative inuence on
domestic economy.van der Kwaak and van Wijnbergen(2014) integrate sovereign default risk
and �nancial intermediaries building on Gertler and Karadi (2011), and study the interactions
among bank rescues, sovereign risk, and �nancial fragility. They showthat the maturity
structure of government debt plays a crucial role in sovereign debt crisis. Bocola(2015) studies
two channels through which sovereign default risk may hamper �nancial intermediaries: the
liquidity channel and the risk channel. Calibrated to Italian data, hi s model shows that
the risk channel is sizable. Due to the precautionary motive of banks,credit is actually not
sensitive to Central Bank interventions.

Concerning the interbank market, Allen, Carletti and Gale (2009) build a theoretical
model to analyze Central Bank's intervention on the interbank market. They show that
there will be excessive price volatility on the interbank market when banks lack of opportu-
nities to hedge liquidity shocks, and that the use of open market operations by the Central
Bank helps stabilizing the short term interest rate. Dib (2010) proposes a micro-founded
DSGE model that incorporates an interbank market. There are two banks that di�er in
terms of their liquidity requirement. The model is used to study the e�ects of conventional
and unconventional monetary policies.Gertler and Kiyotaki (2010) develop a comprehensive
model of the �nancial sector. They show that the net bene�ts from Central Bank's credit
market interventions are increasing in the severity of the crisis. Focusing on systemic bank-
ing crisis, Boissay, Collard and Smets(2016) build a DSGE model with interbank market,
explaining that moral hazard and asymmetric information may lead to �nanci al crisis and
deep recession during the period of credit boom.

On the policy side, Gertler and Karadi (2011) study the e�ect of unconventional mone-
tary policy on the economy, where they assume that the Central Bank can lend directly to
non-�nancial �rms. They �nd that direct credit intervention can si gni�cantly mitigate the
contraction caused by negative �nancial shocks. Stabilization may evenbe stronger when the
Zero Lower Bound (ZLB) is binding. Gertler and Karadi (2013) extend the model developed
in Gertler and Karadi (2011) to account for qualitative easing on the bond market. In this
paper, they �nd that LSAPs (large-scale asset purchases) have more signi�cant e�ects on the
economy when the ZLB is binding. Dedola, Karadi and Lombardo (2012) build a two-country
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model with �nancial frictions as in Gertler and Karadi (2011). They show that under �nan-
cial integration, unconventional policies aimed at stabilizing domestic conditions can have
positive spillover e�ects on the foreign economy. Due to the lack of cooperation, in general,
stabilization by one country will reduce the other country's incentive to intervene, which
results in sub-optimal equilibrium credit policies. Takamura (2013) studies the inuence of
capital injections facing di�erent shocks. He �nds that capital inje ction is less e�cient to
counteract the e�ects of negative productivity shocks, but more e� cient on �nancial shocks.
Diniz and Guimaraes(2013) study the trade-o� between sovereign debt restructuring and con-
tractionary �scal policy. By implementing government debt into a m odel based onGertler
and Karadi (2011) and calibrating it to the Euro Area, they show that losses from �nancial
disruption caused by sovereign debt restructuring are o�set by the bene�ts from less restric-
tive �scal policies. Farhi and Tirole (2014) propose a \double-decker" bailout theory of the
vicious spiral between sovereign debt and banking risks, that allows both for domestic banks
bailouts by government and sovereign debt forgiveness by international lenders. Their theory
provides implications for the sovereign debt re-nationalization, macro-prudential policies, as
well as the rationale for a banking union.

So far, none of the mentioned contributions explores the impact of Central Bank's policy
on sovereign default risk through the channel of the interbank market,which is the main
focus of our analysis. Our paper integrates sovereign default risk, an integrated interbank
market, and unconventional monetary policy interventions in an open-economy environment,
and studies their joint interaction during a recession.

2.3 Model

Our model of �nancial intermediation is an extension of the Gertler and Karadi (2011) model
with two types of banks: saving banks (s) that lend on the interbank market and borrowing
banks (b) that borrow and grant loans to entrepreneurs. In addition to interbank loans, saving
banks have access to additional assets (risky sovereign bonds) to compose their portfolios.

2.3.1 Saving Banks

There is a unit continuum of saving banks. The balance sheet of the representative saving
banks is

at = Portfolio of assets dt = domestic deposits
ns

t = net worth

The portfolio of saving banks at is composed of interbank loanslst , domestic debt bt and
foreign debt b�

t , paying respectivelyr t , the interbank market rate, r b
t (1 � � t ) and r b�

t (1 � � �
t )

the returns on government bonds between periodt � 1 and period t. Variables � t and � �
t are

the potential hair-cuts applied by governments in cases of default. Following Coeurdacier and
Martin (2009), the total amount of assets is obtained combining the three assets according
to1

at =
�

� 1=" (lst )(" � 1)=" + � 1="b(" � 1)="
t + (1 � � � � )1=" b� (" � 1)="

t

� "=(" � 1)
(2.1)

The optimal allocation on the various assets is obtained minimizing total expenditure

at = E t

�
qs

t+1 lst + qb
t+1 bt + qb�

t+1 b�
t

�
(2.2)

1Our approach is a quite simple attempt to rationalize the ad-ho c no-arbitrage conditions that would arise
with a rougher approach to the bank balance sheet. Notice that w ith a very large value of the elasticity
of substitution like the value that will be used in the calibra tion, both approaches deliver the same relation
between the yields of the di�erent assets according to which expected ex-ante returns are equalized.
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for a given level of assetsa subject to equation (2.1), where, de�ning r a
t+1 as the expected

return on the portfolio, relative asset prices are given by

qs
t+1 = r a

t+1 =rt+1 (2.3)

qb
t+1 = r a

t+1 =
�

r b
t+1 (1 � � t+1 )

�
(2.4)

qb�
t+1 = r a

t+1 =
�

r b�
t+1

�
1 � � �

t+1

� �
(2.5)

We get

lst = �E t
�
r t+1 =ra

t+1

� " at (2.6)

bt = �E t

�
r b

t+1 (1 � � t+1 ) =ra
t+1

� "
at (2.7)

b�
t = (1 � � � � ) E t

�
r b�

t+1

�
1 � � �

t+1

�
=ra

t+1

� "
at (2.8)

Once the asset-side of the balance sheet of savings bank has been determined, the balance
sheet equation is

at = dt + ns
t (2.9)

and savings banks' net worth evolves according to

ns
t+1 = r a

t+1 at � r d
t dt + Tt (2.10)

where r d
t is the deposit rate. In our model, as inCorsetti et al. (2014), default only matters

ex-ante but not ex-post. Saving banks have access to insurance contracts and receiveTt =
r b

t+1 � t+1 bt + r b�
t+1 � �

t+1 b�
t , covering their losses in case of sovereign default. Combining both

equations gives the dynamics of the saving bank's net worth

ns
t+1 =

�
r a

t+1 � r d
t

�
at + r d

t ns
t + Tt (2.11)

The bank maximizes expected net worth given a �xed exit probability (1 � � ), in which
event net worth is rebated to the households, and discounts future outcomes at the stochastic
rate � t+1 = �u c;t+1 =uc;t . We follow Gertler and Karadi (2011), conjecture vs

t to be linear and
assume

vs
t =  a

t at +  s
t ns

t (2.12)

In addition, to prevent unlimited expansion of lending due to positive arbitrage opportu-
nities, the representative saving bank may divert a fraction � s of its assets. This possibility
adds the following incentive constraint on saving bank's activities

vs
t =  a

t at +  s
t ns

t � � sat (2.13)

which will be strictly binding in equilibrium. Let

� s
t = at =ns

t = ( ns
t + dt ) =ns

t (2.14)

be the leverage ratio of saving banks, the incentive constraint writes

vs
t = � s� s

t ns
t (2.15)

Saving banks optimization yields the following conditions for marginalvalues of arguments
of the value function

 a
t = E t

�
(1 � � ) � t+1

�
r a

t+1 � r d
t

�
+ �� t+1  a

t+1 
 a
t+1

�
(2.16)

 s
t = E t

�
(1 � � ) + �� t+1  s

t+1 
 s
t+1

�
(2.17)
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where 
 s
t = ns

t =ns
t � 1 is the growth rate of net worth and 
 a

t = at =at � 1 is the growth rate of
intermediated assets, respectively evolving according to


 s
t =

�
r a

t � r d
t � 1

�
� s

t � 1 + r d
t � 1 (2.18)


 a
t =

�
� s

t =� s
t � 1

�

 s

t (2.19)

Using the expression of the value function �nally allows to reformulate the binding incen-
tive constraint as

� s
t =

 s
t

� s �  a
t

(2.20)

2.3.2 Commercial Banks

There is also a unit continuum of commercial banks. The representative bank borrowslct from
the interbank market, and accumulates net worth. On the asset side, it grants loans to the
intermediate goods sector to purchase capitalkt at price qt . Its balance sheet is thus

qt kt = loans to the private sector lct = borrowing from the interbank market
nc

t = net worth

and the balance sheet equation is
qt kt = lct + nc

t (2.21)

Net worth evolves according to

nc
t+1 = r k

t+1 qt kt � r t lct (2.22)

where r k
t is the return on capital. Combining both equations gives the dynamics ofthe

representative commercial bank's net worth

nc
t+1 =

�
r k

t+1 � r t

�
qt kt + r t nc

t (2.23)

We also guess the form of its value function

vc
t =  k

t qt kt +  c
t nc

t (2.24)

and let � c be the fraction of the asset side that the commercial bank diverts. Itsincentive
constraint writes

vc
t =  k

t qt kt +  c
t nc

t � � cqt kt (2.25)

and will be strictly binding in equilibrium. Letting

� c
t = qt kt =nc

t = ( nc
t + lct ) =nc

t (2.26)

be its leverage ratio, the incentive constraint writes

vc
t = � c� c

t n
c
t (2.27)

Commercial banks optimization yields the following conditions for marginal values of
arguments of the value function

 k
t = E t

�
(1 � � ) � t+1

�
r k

t+1 � r t

�
+ �� t+1  k

t+1 
 k
t+1

�
(2.28)

 c
t = E t

�
(1 � � ) + �� t+1  c
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 c
t+1

�
(2.29)
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where 
 c
t = nc

t =nc
t � 1 is the growth rate of net worth and 
 k

t = qt kt =qt � 1kt � 1 is the growth
rate of intermediated assets, respectively evolving according to


 c
t =

�
r k

t � r t � 1

�
� c

t � 1 + r t � 1 (2.30)


 k
t =

�
� c

t =� c
t � 1

�

 c

t (2.31)

reformulate the binding incentive constraint

� c
t =

 c
t

� c �  k
t

(2.32)

2.3.3 Intermediate and capital goods producers

Intermediate goods producers use e�ective capitalut kt � 1 in the production process, where
ut is the variable utilization rate. They also hire labor in quantity nt , that they combine to
build the intermediate good, with the following production func tion

ym
t = &t (� t ut kt � 1) � n1� �

t (2.33)

and sell intermediate goods at real relative pricepm
t . The installed (i.e. period t � 1) e�ective

capital stock can also be a�ected by a quality shock� t as in Gertler and Karadi (2011). The
optimizing conditions with respect to labor and utilization respectively give

pm
t (1 � � ) ym

t =nt = wt (2.34)

pm
t �y m

t =ut = � 0(ut ) � t kt � 1 (2.35)

where wt is the real wage and where

� (ut ) = � + �
�
u1+ �

t � 1
�

=(1 + � ) (2.36)

is the time-varying depreciation rate. The zero-pro�t condition imp lies that intermediate
goods producers pay the ex-post return on capital to the capital goodsproducers, i.e.

r k
t+1 =

�
pm

t+1

�
�y m

t+1 =kt
�

+ qt+1 � t (1 � � (ut+1 ))
�

=qt (2.37)

Capital goods producers buy the depreciated capital of intermediategoods producers and
choose investment to accrue the total amount of available capital based on the evolution of
its real price qt .2 Their pro�ts write

E t

1X

s=0

� t+ s

�
qt+ si t+ s

�
1 �

�
' i =2

�
(i t+ s=it+ s� 1 � 1)2

�
� i t+ s

�
(2.40)

and optimization yields

qt � 1 = qt ' i �
x t (1 + x t ) + x2

t =2
�

� E t

�
� t+1 qt+1 ' i x t+1 (1 + x t+1 )2

�
(2.41)

where x t = i t =it � 1 � 1. Given this optimizing condition for investment, the law of capital
accumulation gives the dynamics of the capital stock

kt � (1 � � (ut )) � t kt � 1 = i t
�
1 �

�
' i =2

�
x2

t

�
(2.42)

2More formally, they maximize

E t

1X

s=0

� t + s;t + s+1 (qt + s (kt + s � (1 � � (ut + s )) � t + skt + s� 1) � i t + s ) (2.38)

subject to the law of motion of capital accumulation

kt � (1 � � (ut )) � t kt � 1 = i t

�
1 �

�
' i =2

�
(i t =i t � 1 � 1)2

�
: (2.39)
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2.3.4 Final goods producers

Final goods producersj di�erentiate the intermediate good ym
t in imperfectly substitutable

varieties. The aggregate bundle of the �nal good and the corresponding aggregate price level
are

yt =
� Z 1

0
yt (j )

� � 1
� dj

� �
� � 1

; pt =
� Z 1

0
pt (j )1� � dj

� 1
1� �

(2.43)

Final goods producers take into account households demandsyt (j ) = ( pt (j ) =pt )
� � yt

when setting prices subject to Calvo price contracts of average length 1=(1 �  ) with index-
ation to past ination  p. The optimal pricing conditions are isomorphic to those found in
Gertler and Karadi (2011).

2.3.5 Households

Households face a simple optimization problem as they choose consumption, labor supply
and deposits maximizing lifetime welfare

E t

 
1X

s=0

� su (ct+ s; nt+ s)

!

(2.44)

whereun;t � 0 and uc;t � 0 are the �rst-order partial derivatives with respect to hours worked
and consumption, subject to the budget constraint

dt + ct = r d
t � 1dt � 1 + (1 � � t ) wt nt + � t (2.45)

wheredt denote deposits to saving banks returningr d
t betweent and t +1, ct is consumption,

wt denotes the real wage,� t a distortionary tax on labor income, nt hours worked, and � t

comprises monopolistic pro�ts from �nal goods producers, and the net worth rebated by
bankrupt banks, net from the starting fund allocated to new banks. First-order conditions
give

E t

�
� t+1 r d

t

�
= 1 (2.46)

un;t + (1 � � t ) uc;twt = 0 (2.47)

2.3.6 Governments

We adopt the approach of sovereign default fromCorsetti et al. (2014). Actual ex postdefault
is neutral while the ex ante probability of default is the key for the pricing of government
bonds, which has direct impacts on the interest rates, credit spreads, sustainability of the
country's indebtedness, and GDP growth. As in the literature3, we assume that the default
risk follows a distribution that is non-linearly correlated to the c ountry's debt-to-GDP ratio.
Focusing on the domestic economy, theex ante probability of default, pt , at a certain level of
sovereign indebtedness,byt = bg

t =(4yt ), will be given by the cumulative distribution function
of the beta distribution:

pt = Fbeta (byt =bymax ; � p; � p) (2.48)

wherebymax denotes the upper end of the support for the debt to GDP ratio. Actual default
occurs with probability pt so that

� t = � if B (pt ) = 1 (2.49)

� t = 0 if B (pt ) = 0 (2.50)

3For example, Eaton and Gersovitz (1981), Arellano (2008), Bi (2012), and Corsetti et al. (2014).
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whereB (pt ) is a Bernoulli. Given these assumptions, the budget constraint of the government
writes

bg
t = r b

t (1 � � t ) bg
t � 1 + gt � � t wt nt + Tb

t (2.51)

Once again, potential losses from default are fully compensated, so that only ex-ante
default risk matters. As a consequence

Tb
t = r b

t � t b
g
t � 1 (2.52)

and the consolidated budget constraint writes

bg
t = r b

t bg
t � 1 + gt � � t wt nt (2.53)

The stability of public debt in the long run is granted by the followi ng tax rule

� t � � = � � (� t � 1 � � ) + db (byt � by) (2.54)

Finally public spending evolve according to

log (gt ) = � g log (gt � 1) + (1 � � g) ( log (g) � dgy log(yt =y)) (2.55)

Although actual default is not considered in our set-up, sovereign default risk has major
real consequences. A rise in default risk raises the real sovereignrate r b

t , leads to a rise in
public debt that subsequently triggers a rise in the distortionary tax rate. As the latter goes
up, hours worked, output, investment, asset prices and ination collapse. So even in the
absence of actual default, sovereign default risk can be a major driverof the dynamics of the
economy.

2.3.7 Central bank

The Central Bank controls the nominal interest rate i n
t . The relation between the nominal

rate and national deposit rates is

i n
t = r d

t E t (� t+1 ) = r d�
t E t

�
� �

t+1

�
(2.56)

The Central Bank commits to the following policy rule

log i n
t = � i log i n

t � 1 + (1 � � ) (log i n + d� log � u
t + dy (log yu

t � log eyu
t )) (2.57)

where � u
t is the union-wide ination rate and yu

t the union-wide level of output, eyu
t being its

natural level.4

2.3.8 Aggregation

Banking sector

At the end of the period, a fraction 1 � � of each type of bankers will become households.
Dividends are paid to households only when bankers exit. The net worth of continuing
bankers is simply carried to the next period, so that aggregate continuing banks net worths
evolve according to

ne;s
t = � 
 a

t ns
t � 1 (2.58)

ne;c
t = � 
 k

t nc
t � 1 (2.59)

4As in Gertler and Karadi (2011), variations in the union-wide mark-up will serve as a proxy for va riations
in the union-wide output gap.
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In addition, households provide a starting net worth to new banks, equal to a fraction
' s=(1 � � ) or ' c=(1 � � ) of the total assets of old exiting bankers, so that the net worths of
new banks are

nn;s
t = ' sat � 1 (2.60)

nn;c
t = ' c� t qt kt � 1 (2.61)

Overall, aggregate net worths evolve according to

ns
t = � 
 a

t ns
t � 1 + ' sat � 1 (2.62)

nc
t = � 
 k

t nc
t � 1 + ' c� t qt kt � 1 (2.63)

Goods markets

The clearing condition on the intermediate goods market is

ym
t =

Z 1

0
yt (j ) dj = yt dpt (2.64)

where dpt =
R1

0 (pt (j ) =pt )
� � dj is the dispersion of prices. On the �nal goods market, the

clearing condition simply writes
yt = ct + i t + gt (2.65)

Financial markets

Given that the interbank market is uni�ed within the monetary union , the market clearing
condition is

lst + %ls�
t = lct + %lc�

t (2.66)

where %is the relative size of the foreign economy. This equation determinesthe interbank
market rate. Finally, government bonds markets clearing conditions are

bg
t = bt + %b� ;t (2.67)

%bg�
t = %b�t + b�

� ;t (2.68)

where b� ;t and b�
� ;t are the holdings of domestic and foreign debt (respectively) from foreign

savings banks.

2.4 Calibration

We calibrate the model to the Euro Area. The Periphery comprises Portugal, Italy, Greece
and Spain while the Core is made of remaining members of the monetary union. The calibra-
tion follows Gertler and Karadi (2011) unless stated otherwise. The time unit is a quarter.
The functional form of preferences is

u (ct ; nt ) = log ( ct � hct � 1) � !n 1+  
t =1 +  

The discount factor is � = 0 :99. The degree of habits in consumption ish = 0 :815 and
the inverse of the Frisch elasticity on labor supply is = 3. This value is much larger than
the value considered byGertler and Karadi (2011) { they use 0:276 { but their calibration
relates to the U.S. where the labor market is much more responsive thanin the Euro Area.

On the production side, we follow Gertler and Karadi (2011). The share of e�ective
capital is � = 0 :33, the steady state depreciation rate is� = 0 :018 (7% annually), and the



2.4. CALIBRATION 31

elasticity of the marginal depreciation rate to utilization is � = 7 :2.5 We impose a 1pp spread
(in annual terms) over the risk-less rate for r k in both regions, which pins down capital to
output ratios. The investment adjustment cost parameter is ' i = 1 :728, Calvo parameters
are  = 0 :779 and p = 0 :241 and the steady-state mark-up is 30%, implying� = 4 :33.

On the monetary and �scal policy side, we followCorsetti et al. (2014) for the parameters
of the default probability function and default size: � p = 3 :70, � p = 0 :54, bymax = 2 :56
and � = 0 :55. We assume standard Taylor rule parameters,i.e. � i = 0 :8, d� = 1 :5 and
dy = 0 :125. We set the parameter in Equation (2.54) at db = 0 :05 to ensure the stability
of debt to GDP in the medium run. The persistence parameter in Equation (2.54) and
parameters of the public spending rule (2.55) are set to match key business cycle moments
(see next Section, Table2.3). We obtain � � = 0 :8789, � g = 0 :6757 anddgy = 0 :2182 in the
Core region, and� � = 0 :8679, � g = 0 :8485 anddgy = 0 :1857 in the Periphery.

In the banking sector, as explained in Appendix A, we impose steady-state leverage ratios
� s = � c = 2 :5 both for saving and commercial banks. This value is taken from ECB data
for the aggregate balance sheet of Monetary and Financial Institutions (MFI excluding the
Eurosystem). Assets that are not considered in the model are excluded from the data before
computation. In addition, we choose not to impose heterogeneity in the banking sector,
except for the home bias towards public debt in the portfolios of saving banks (see below for
the calibration of these parameters). Further, still based on MFI data in 2008, we match the
share of interbank loans over total assets of the banking system. The corresponding share of
interbank loans in total assets of saving banks in the model is� = 0 :72. Finally, we set the
survival probability of bankers at � = 0 :975 and the elasticity of substitution between assets
in the portfolio of saving banks at " = 1000, implying that returns on interbank loans will
almost perfectly follow returns on sovereign bonds net from expected losses due to default.

Remaining parameters are region-speci�c and are set based on computationsfrom the
data. Using OECD data for 2008, we build subgroup measures of hours worked and �nd
n = 0 :2520 for the Core region andn = 0 :3049 for the Periphery. Proceeding similarly,
we impose the share of public expenditure in GDP and the levels of public debt to GDP
in each region: sg = 0 :2080 for the Core region andsg = 0 :1924 for the Periphery. Debt
to GDP ratios are also imposed and we assumebg=(4y) = 0 :6542 in the Core area and
bg=(4y) = 0 :7718 in the Periphery.6 We also impose a higher productivity in the Core region,
where we assume& = 1 :2 while we set& = 1 in the Periphery. Steady-state labor income
tax rates are adjusted to satisfy the budget balance of governments, implying � = 0 :4667 in
the Core region and� = 0 :4546 in the Periphery. All variables are consideredper capita but
aggregate variables enter in the debt and interbank market clearing equations so we need to
�x the relative size of regions. Based on relative GDPs, we normalize the relative size of the
Periphery at %= 0 :5959.

In the banking sector, we apportion the steady-state holdings of government debt to
Periphery and Core banks followingGuerrieri et al. (2012). For the Core region, the share
of domestic debt held by domestic agents reaches 81%, implying� = 0 :81 (1� � ) = 0 :23.
The share of public debt issued in the Periphery that is held domestically is 60:5%, implying
� = 0 :605 (1� � ) = 0 :17.

5Notice that � is adjusted for the steady-state optimal utilization rate equa tion to be consistent with the
steady-state capital return equation.

6See Appendix B for details.
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Table 2.1: Parameter values

Discount factor, � 0:99
Habit formation, h 0:815
Inverse of the Frisch elasticity,  3
Steady state depreciation rate of capital,� 0:018
Production function, capital parameter, � 0:33
Steady state depreciation rate of capital,� 0:018
Elasticity of the depreciation rate to utilization rate, � 7:2
Private spreads,r k=rd 1:0025
Investment adjustment costs, ' i 1:728
Calvo contracts parameter,  0:779
Indexation parameter,  p 0:241
Steady-state mark-up, �= (� � 1) 1:3
Taylor rule parameter, � i 0:8
Taylor rule parameter, d� 1:5
Taylor rule parameter, dy 0:125
Fiscal rule parameter, db 0:05
Default probability parameter, � p 3:70
Default probability parameter, � p 0:54
Default probability parameter, bymax 2:56
Default size, � 0:55
Savings banks leverage ratio,� s 2:5
Comm. banks leverage ratio,� s 2:5
Interbank lending to savings banks total assets,� 0:72
Banker's survival probability, � 0:975
Elasticity of subs. in the portfolio of saving banks, " 1000

Core Peri.
Fraction of time spent working, n 0:2520 0:3049
Productivity scaling factor, & 1:2000 1:0000
Government debt to annual GDP, bg=(4y) 0:6542 0:7718
Labor income tax rate, � 0:4667 0:4546
Tax rule persistence,� � 0:8789 0:8679
Public spending rule persistence,� g 0:6757 0:8485
Public spending rule reaction to output, dgy 0:2182 0:1857
Government spending to GDP, sg 0:2080 0:1924
Relative size of the Periphery,% { 0:5492
Domestic debt to savings banks total assets,� 0:2300 0:1700
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2.5 Business cycle moments

Before engaging in various simulation exercises, we �rst evaluate the ability of our model
to generate realistic business cycle moments for a bunch of key variables. The model is fed
with various shocks: productivity shocks, public spending shocks, capital quality shocks and
monetary policy shocks. More precisely, we consider that&t and � t follow AR(1) processes,
and that the public spending rule (2.55) and the monetary policy rule (2.57) are a�ected
by random shocks. The persistence and standard deviation of productivity shocks are set
to 0.9 and 1% respectively in both countries. Other shock parameters(persistence and
standard deviations) as well as parameters of the public spending rule(2.55) and persistence
parameters of the tax rule (2.54) are estimated. We use the Simulated Method of Moments,
where moments matched are those reported in Table2.3 below. Table 2.2 reports the value
of estimated parameters.

Table 2.2: Estimated parameter values for business cycle analysis

Persistence of productivity shocks,� & 0:9000
Standard deviation of productivity shocks 0:0100
Standard deviation of monetary policy shocks 0:0010

Core Peri.
Tax rule persistence,� � 0.8789 0.8679
Public spending rule persistence,� g 0.6757 0.8485
Public spending rule reaction to output, dgy 0.2182 0.1857
Standard deviation of public spending shocks 0.0034 0.0068
Persistence of capital quality shocks,� � 0.2019 0.9991
Standard deviation of capital quality shocks 0.0045 0.0005

Table 2.3 reports business cycle moments (standard deviations, autocorrelations and con-
temporaneous correlations with output) pertaining to quarterly GDP, private consumption,
investment, public spending, private spreads (per quarter), loans, deposits, sovereign spreads
(per quarter) and the debt to annual GDP ratio. Left panels report moments computed from
the data and panels on the right report moments from our simulated model. Moments are
calculated on HP-�ltered time series from the data or generated by our (linearized) model
with a smoothing parameter � = 1600.7

Data suggest that output has a standard deviation around 1.3-1.4%, that consumption is
less volatile than output, that investment is about two times more volatile than output and
that public spending is less volatile than output. GDP components arequite persistent, with
an average autocorrelation around 0.8-0.9. The main di�erences between theCore region and
the Periphery are that consumption is smoother and public spendingmore countercyclical
in the Core region. Private spreads exhibit little volatility, quit e a large persistence and
are countercyclical. They are more volatile and slightly more persistent in the Periphery
than in the Core region. Loans and deposits are 2 to 3 times more volatile than output
in both regions, moderately persistent (less than output, especially in the Periphery) and
procyclical. Sovereign spreads exhibit very little volatility i n the Core region, much more in
the Periphery. They are persistent and countercyclical in both regions, and more persistent
and countercyclical in the Periphery. Finally, debt to GDP ratios ar e quite volatile and
strongly countercyclical.

Our model, driven by standard shocks, is able to reproduce almost all these features. In
particular, public spending is more countercyclical in the Core region, owing to the larger

7Appendix B provides all the details about the data, how we treat them and how moments are computed.
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Table 2.3: Business cycle moments

Core region
Data Model

x # � (x) � (x) � (x; y) � (x) � (x) � (x; y)
Output 1 :43 0:89 1:00 1:14 0:93 1:00
Consumption 0:37 0:77 0:78 0:67 0:95 0:70
Investment 2:07 0:90 0:94 5:26 0:94 0:92
Public spending 0:34 0:78 � 0:41 0:38 0:62 � 0:37
Private spread

�
r k

t +1 =rd
t

�
0:10 0:84 � 0:25 0:17 0:72 � 0:49

Loans (qt kt ) 1:90 0:86 0:26 1:32 0:60 0:48
Deposits (dt ) 3:24 0:82 0:42 4:65 0:80 0:40
Sovereign spread (r b

t +1 =rt ) 0:03 0:84 � 0:27 0:01 0:95 � 0:61
Debt-to-GDP ratio ( byt ) 2:86 0:88 � 0:61 2:72 0:95 � 0:60

Periphery region
Data Model

x # � (x) � (x) � (x; y) � (x) � (x) � (x; y)
Output 1 :31 0:88 1:00 1:40 0:93 1:00
Consumption 0:67 0:88 0:72 0:72 0:96 0:47
Investment 1:91 0:80 0:89 7:31 0:94 0:92
Public spending 0:62 0:54 � 0:03 0:75 0:67 � 0:02
Private spread

�
r k

t +1 =rd
t

�
0:17 0:88 � 0:18 0:20 0:74 � 0:60

Loans (qt kt ) 1:78 0:79 0:41 1:23 0:48 0:41
Deposits (dt ) 1:89 0:54 0:03 3:94 0:83 0:04
Sovereign spread (r b

t +1 =rt ) 0:27 0:93 � 0:58 0:03 0:95 � 0:75
Debt-to-GDP ratio ( byt ) 2:18 0:67 � 0:53 3:05 0:95 � 0:75

The standard deviations of output, private and sovereign spread s, and the debt to GDP
ratio are in level, in percents. The standard deviations of consumption, investment,
public spending, loans and deposits are expressed relative to the standard deviation of
output. Core and Periphery aggregates are computed from the data as explained in Ap-
pendix B, which also contains details about data sources.
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persistence of public spending in the Periphery, giving less weight to the countercyclical
endogenous response of the public spending rule in this region. Investment is a bit too
volatile. Private spreads are just a bit more volatile than in the data, almost as persistent and
countercyclical. The business cycle behavior of loans and deposits is well matched, although
persistence could be a bit higher, especially for loans. Sovereign spreads are countercyclical,
and about three times more volatile in the Periphery than in the Core region. The level of
sovereign spread volatility is relatively well matched in the Core region but should be larger
in the Periphery. Last, the volatility of debt to GDP ratios generated b y our model is well
matched, the persistence is a bit too large and the correlation with GDP is a bit too negative.

Overall the model performs well in matching business cycle moments, and provides a good
representation of the business cycle in the Euro Area.

2.6 Experiments

Various versions of the model are now simulated using a non-linear solution method over 500
periods under various assumptions. We �rst contrast the dynamics of the model (with con-
stant public spending) after a capital quality shock with the dynamics produced by a standard
two-country version of the Gertler and Karadi (2011) model. Then, we contrast the e�ects
of the same capital quality shock on the Core and Periphery regions when public spending
evolve as observed in the early quarters of the Great Recession. We alsoaugment the dynam-
ics with default risk shocks in both regions, calibrated to capture the rise in sovereign spreads
observed in the data. We consider this simulation as our benchmark scenario, and produce
two counterfactuals in which unconventional monetary policies (UMP) are conducted: (i )
the Central Bank intermediates a fraction of the assets of saving banksand (ii ) the Central
Bank intermediates a fraction of the assets of commercial banks. Both cases are analyzed,
compared to the benchmark, and the welfare e�ects of each type of UMPs arecomputed.

2.6.1 Capital quality shock

As in Gertler and Karadi (2011), we model the Great Recession as a negative and unexpected
shock to the quality of the e�ective capital stock � t . More precisely, we assume� t = (1 � � � )+
� � � t � 1 + s�;t and feed the model with s�;t = � 0:03 assuming� � = 0 :66. The shock a�ects
the quality of the capital stock of both regions, Core and Periphery. We compare our model
with the one of Gertler and Karadi (2011), i.e. neglecting the saving banking sector and the
default risk channel. In both cases, we assumegt = g instead of having the public spending
rule (2.55) in place, hence restricting the reaction of governments to the implied economic
downturn.

Basically, the two-country version of the model of Gertler and Karadi (2011) amounts
to neglect equations that relate to saving banks and to consider that commercial banks
use deposits directly { instead of interbank loans { to grant loans to capital producers.
Consequently, the deposit rate enters in the �rst-order conditions of commercial banks and
replaces the interbank rate. Further, the equilibrium of sovereign bonds markets is modi�ed
since savings banks do not buy them anymore. We thus assume that sovereign bonds are
held by households and priced through a standard Euler equation. Finally, shutting down the
sovereign default risk channel simply amounts to assumept = � t = 0.

Figure 2.1 reports the dynamics of our baseline model and of theGertler and Karadi
(2011) model for the Core region.8 Quantities are reported in percentage deviations from

8The dynamics for the Periphery region is qualitatively similar a nd therefore reported in Figure 2.5 in
Appendix C.
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their steady-state values, rates are reported in percentper annum, ratios in percentage point
deviations and spreads in basis points deviations from their steady-state values.

Figure 2.1: Capital quality shock (Core region)
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Figure 2.1 shows that our assumptions of heterogeneity in the banking sector (savings vs.
commercial banks) and of sovereign default risk both act as ampli�ers of the shock. As the
shock generates a large economic downturn characterized by a large fall in GDP, debt to GDP
rises, which in turn raises the default probability. Equilibriu m on sovereign bonds markets
requires that governments o�er larger returns, which raises the interbank rate, and hence the
rate at which commercial banks grant loans. The loan rate and the sovereign rate rise more
than the deposit and the interbank rate respectively, leading private and sovereign spreads to
increase signi�cantly. Compared to Gertler and Karadi (2011), our model generates a much
larger fall in GDP, consumption and private investment, hence a largerrise in public spending
to GDP and debt to GDP. Private spreads are magni�ed due to the sovereign risk / banks
feedback loop.

2.6.2 Great Recession

We investigate the dynamics of our model when both countries are hit bythe same capital
quality shock but feed the model with additional driving forces to replicate the Great Reces-
sion. We consider that time zero is the last quarter of 2007 and that the capital quality shock
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hits the economy in the �rst quarter of 2008. We then feed the model with the \observed"
dynamics of public spending from 2008Q1 to 2013Q4 and with default risk shocks calibrated
to match the observed sovereign spreads. What we have in mind is thedi�erentiated e�ects
of the Great Recession in countries of the Core region and in countries of the Periphery de-
pending on the adjustment of public spending chosen by governments and on the default risk
perceived by investors on �nancial markets.

The \observed" path of public spending is computed from the data as follows. We take
the log of public spending quarterly time series (for the Core and forthe Periphery) and
detrend them using an HP-�lter with � = 10000. We want to remove the trend, but we also
want to prevent the �lter from absorbing too much of the e�ects of the Great Recession. The
resulting time series are then smoothed with an HP-�lter with a very low value (� = 1 :5)
to remove unimportant high frequency movements. Finally, series are normalized to express
log-deviations from their 2008Q1 values until 2013Q4, and are assumed to return smoothly
to the steady state after 2013Q4 { assuming an AR(1) process with a 0.75 autoregressive
parameter.

Default risk shocks are designed to match the dynamics of sovereign spreads and are
computed from the data in the very same way than public spending. Looking at Core and
Periphery sovereign spreads reveals that they peaked at the end of 2012. Before they peaked
however, default risk was also present and rose progressively. In addition, the decrease in
default risk, although rapid, was not immediate. We thus feed the model with a joint default
risk shock that shares the very same features. The magnitude of the shock in the Core and
Periphery regions is adjusted to match the level of the peak in 2012Q4.

The model is thus simulated with those three di�erent shocks. The resulting dynamics of
output, public debt and sovereign spreads are reported in Figure2.2, and compared to their
observed dynamics. The dynamics of output, public debt to GDP and sovereign spreads are
computed from the data using the same method that was used to compute observed public
spending time series.

The model replicates particularly well the dynamics of sovereign spreads { default risk
shocks are calibrated to target this time series { and the dynamics of output as well. The
size of the recession and its �rst dip are particularly well matched. The dynamics of public
debts are also captured correctly. The size of the initial rise of public debt to GDP ratios
is nicely reproduced, although the model-based increase is a bit too early compared to the
data. The persistence of public debt predicted by our model is alsoa bit low as debt starts
falling after a few quarters according to our model while it remains high in the data. The
e�ects of default risk shocks are coming into play after 8 to 10 quarters. The rise in the
perceived probability of default leads sovereign rates to rise in equilibrium { even in absence
of any actual default { which raises the debt to GDP ratio and forces governments to raise
taxes through the tax rule, especially in the Periphery where the shock is much larger. This
rise in distortionary taxes then depresses the economy and leads GDP to remain quite low
for an additional bunch of quarters. The much larger rise of default risk in the Periphery
signi�cantly extends the length of the Great Recession, exactly as inthe data. It also leads to
an additional rise in the debt to GDP ratio, that is observed in the data as well. Overall, our
model fed with a capital quality shock and country-speci�c public spending and default risk
shocks performs well in replicating the macroeconomic dynamics observed during the Great
Recession in European countries.
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Figure 2.2: Great Recession experiment
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2.6.3 Unconventional monetary policies

We investigate two counterfactual scenarios where the Central Bank of the monetary union
implements UMPs. In the �rst scenario, the Central Bank intermedi ates a fraction of the
assets held by saving banks,i.e. a fraction of their portfolios. This policy does more than
just lowering interbank market rates by increasing the supply of interbank liquidity, and
should also contribute to relieve sovereign default risk. In the second scenario, the Central
Bank intermediates a fraction of the total assets of commercial banks,i.e. grants loans
directly to the capital producers. In both cases, we followGertler and Karadi (2011) in
their formulation of interventions. The Central Bank issues bonds to intermediate bank
assets. These bonds are either purchased by households { and considered perfect substitutes
to deposits when the policy intermediates saving banks assets { or by the Central Bank
directly { and considered perfect substitutes to interbank loanswhen the policy intermediates
commercial banks assets. Finally, UMPs induce a small e�ciency loss expressed in units of
output and proportional to the total amount of assets intermediated by the Central Bank
(we set it to 0.1% of intermediated assets).

We consider a symmetric implementation of the policy in period 1 while asymmetric im-
plementation is investigated in the welfare analysis. In the data, UMPsrepresented between
0.7% of Euro Area GDP in the form of interbank liquidity for the ECB after the default of
Lehman Brothers to more than 9.4% of U.S. GDP in mortgage-backed securities when the
FED implemented its QE1 program. We choose a �gure somewhere in between and assume
that the Central Bank intermediates an amount of assets that represents5 percents of the
pre-crisis annual GDP. This amount of intermediated assets then decreases slowly over time
according to an AR(1) process with persistence 0.9. Consequently thetotal amount of assets
intermediated is only 8% of the initial amount after 24 quarters. Figure 2.3 below reports
the e�ects of each type of UMP in the Core region. It also plots the dynamics without these
interventions for comparison. Figure 2.4 reports the dynamics of the Periphery.

Figure 2.3 and 2.4 show that both policies limit the fall in output, consumption, inves t-
ment, limit the rise in public spending to GDP and debt to GDP, t he rise in sovereign and
private spreads, and the fall of hours worked and asset prices. However,both policies are
not fully equivalent. The most e�cient intervention in terms of out put stabilization is the
UMP targeted at saving banks. It leads to a smoother path for almost all variables. Only
asset prices and private spreads are better stabilized under the UMPtargeted at commercial
banks.

The reasons behind these di�erences are twofold. First, the UMP targeted at saving
banks operates at an earlier stage of the supply of funds in the economy, thereby a�ecting
jointly the returns on interbank loans and the returns on loans granted to capital producers.
The reverse is not true, as interventions targeted at commercial banksdo not feed back to
saving banks directly. Second, distortionary taxes make interventions that stabilize sovereign
spreads more desirable, as a stabilized sovereign spreads imply lower debt-to-GDP ratios,
lower distortionary taxes and then higher levels of GDP, consumption and investment.

What are the welfare e�ects of these policies? To address this question, the speci�c welfare
criterion is the constant percentage of consumption that the representative household would
be ready to pay that leaves it indi�erent between a particular path of the economy and the
original path where the economy remains at its initial steady state, namely the value of �
that solves:

JX

t=0

� t u (ct (1 � � ) ; nt )) = u(c; n)
JX

t=0

� t : (2.69)
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Figure 2.3: Great Recession with UMP in the Core
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Figure 2.4: Great Recession with UMP in the Periphery
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Table 2.4 below provides a quanti�cation of the welfare e�ects of the Great Recession at
various horizonsJ , as well as an evaluation of what welfare losses would have been if UMPs
had been implemented, at the same horizons. As a robustness check, wealso contrast the
e�ects of an asymmetric implementation of each type of policy, either in the Core region or
in the Periphery.

Table 2.4: The welfare losses of the Great Recession without and with UMPs, in % of
permanent consumption

NO QE QE Savings banks QE Commercial banks
Joint Core Peri. Joint Core Peri.

# Horizon Core
4 5:22 4:71 4:85 4:99 4:84 4:98 5:04
16 6:37 5:54 5:79 6:03 5:61 5:71 6:24
40 5:73 4:81 5:09 5:36 5:08 5:12 5:67
1 2:45 2:15 2:24 2:33 2:23 2:26 2:42

# Horizon Periphery
4 5:47 4:84 5:00 5:20 5:07 5:10 5:37
16 6:48 5:53 5:80 6:09 5:72 6:15 5:98
40 6:37 5:36 5:66 5:97 5:81 6:18 5:95
1 2:71 2:39 2:48 2:58 2:53 2:63 2:59

Joint means that the UMP is implemented in both countries at th e same time. Core
or Peri. means that the UMP is implemented asymmetrically in ei ther the Core region
or the Periphery.

Table 2.4 shows that the welfare losses from the Great Recession without UMPs are
massive. At the horizon of 4 quarters, they reach 5.22% of consumption equivalent in the
Core region and 5.47% in the Periphery. In general, whatever the horizon considered, losses
are larger in the Periphery. It comes from the fact that, with or without UMPs, the Great
Recession is both deeper and more persistent in this region. Losses grow at the 16 quarters
horizon but then start to fall as the e�ects of the Great Recession slowly vanish. In the
in�nite horizon case, our economies return to the steady state.9 The level of welfare losses
thus stabilizes to 2.45% in the Core region and 2.71% in the Periphery.

UMPs produce the expected e�ects as they lower quite signi�cantly the size of welfare
losses, at all horizons. The e�ects of joint UMPs are larger than those of asymmetric UMPs,
something that was also expected. Table2.4 con�rms that UMPs targeted at saving banks,
i.e. that jointly a�ect sovereign spreads and the returns of interbank loans, are more e�cient
in stabilizing the economies and produce larger reductions in welfare losses. Interestingly,
policies implemented in the Core region only are more e�cient than policies implemented
in the Periphery only, although this e�ects is probably related to th e scale of interventions.
Interventions are tailored to deliver a total amount of assets intermediated by the Central
Bank that represents 5% of GDP: an asymmetric implementation in the Core region, that
has a larger intial level of GDP, results in a larger amount of intermediated assets.

What is also interesting is that asymmetric UMPs yield reductions in welfare losses for
both regions. Because interbank markets are fully integrated and because saving banks hold
both types of sovereign bonds, this is not fully surprising but has to be stressed. Once again,
the spillovers from asymmetric UMPs are larger when UMPs are implemented in the Core
region, and larger when UMPs are targeted at saving banks. Notice that none of the UMPs

9This assumption may not be veri�ed in practice. To date, countri es from the Periphery did not start going
back to their pre-2008 level of output.
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considered in our experiments leads one of the two regions of the monetary union to be worse
o� with UMPs than without.

While the above policies are not intended to mimic any of the actual policies implemented
by the European Central Bank, they shed some light on the impact that should be expected
from these policies. In particular, because our model is able to capture both \business as
usual" features of the economy { business cycle moments, and unusual episodes { the Great
Recession, we think it imbeds key characteristics of the European economy. In particular,
the sovereign debt / banks / loans loop featured in our model suggests that unconventional
policies targeted at the reduction of sovereign spreads are potentiallyquite e�cient in sta-
bilizing the economy and preventing a deepening of the e�ects of the Great Recession, or a
new recession that would be speci�c to European countries. In this perspective, the scale and
design of the recent QE program promoted by the ECB goes in the right direction.

2.7 Conclusion

This paper builds a two-country model of a monetary union with sovereign default risk,
two types of banks and an interbank market. Properly calibrated, the model is able to
reproduce most features of the business cycle of European countriesand provides a reliable
representation of the European economy. Fed with an exogenous �nancial shock, with public
spending data and a properly calibrated default risk shock, our model also reproduces the
dynamics of European countries during the Great Recession and after. This framework is
then used to assess the welfare losses from the Great Recession and the { positive { e�ects of
unconventional monetary policies. Among the experiments that are conducted, policies that
intermediate a large fraction of saving banks assets and that are implemented jointly, deliver
the largest reduction in the welfare losses from the Great Recession.This result suggests that
the recent QE program proposed by the European Central Bank could have a signi�cant and
positive impact in terms of macroeconomic stabilization.

2.8 Appendix

2.8.1 Steady state

At the country level, the zero-ination condition implies that the s teady state markup is

M =
�

� � 1
= 1=pm (2.70)

In addition, � = 1 also implies

1 + i = r d = 1=� (2.71)

The price of capital is q = 1 and investment growth is x = 0. We also impose the steady
state value of hours workedn and normalize the exogenous variables values to&t = & and
� t = � = 1. We impose the levelsr k and deduce the value of capital to output ratios

k=ym =
� (1=M )

r k � (1 � � )
(2.72)

From the intermediate goods producers �rst-order conditions, the following steady-state
relation holds between factor prices

w =
�

&�� (1 � � )1� � (1=M )
�

r k � (1 � � )
� � � 1

1� �
(2.73)
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which determinesw. Output ym = y is then given by

y = nw=(1 � � ) (2.74)

k and i by

k =
� (1=M )

r k � (1 � � )
y (2.75)

i = �k (2.76)

Consumption is given by
c = y (1 � sg) � �k (2.77)

where sg = g=y is the imposed share of public spending in output. Given the utility function
considered,un = � !n  , where  is the inverse of the Frisch elasticity on labor supply, and
uc = (1 � �h ) =(c(1 � h)). The labor supply equation

!n 1= = w (1 � �h ) =c(1 � h) (2.78)

is then used to compute the adjusted labor disutility parameter ! that makes hours worked
match our target.

As in Gertler and Karadi (2011), we also �x the value of leverage ratios and the survival
rates of bankers, and adjust relevant parameters. Commercial banks net worths are given by

nc = k=� c (2.79)

which using the de�nition of leverage ratios also pins down demands forloans on the interbank
market

lc = ( � c � 1) nc (2.80)

On the government side, we have

p = Fbeta (by=bymax ; � bg ; � bg ) (2.81)

� = p� (2.82)

tg = sg � (by)
�

1 � r b
�

(2.83)

where by is the debt to annual output ratio.

Combining interbank loan supplies with demands pins down the interbank market rate

r =
�

lc + %lc�

� (r a) � " a + %�� (r a� ) � " a�

� 1="

(2.84)

wherea and a� remain undetermined for now. Similarly, sovereign rates are given by sovereign
bonds market clearing conditions

r b (1 � � ) =
�

bg

� (r a) � " a + %(1 � � � � � � ) ( r a� ) � " a�

� 1="

(2.85)

r b� (1 � � � ) =
�

%bg�

(1 � � � � ) ( r a) � " a + %�� (r a� ) � " a�

� 1="

(2.86)
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where, again,a and a� remain undetermined. Using these expressions to substitute inasset
demands

ls =
lc + %lc�

1 + ( %�� =� ) ( r a=ra� )" (a� =a)
(2.87)

b =
bg

1 + ( %(1 � � � � � � ) =� ) ( r a=ra� )" (a� =a)
(2.88)

b� =
%bg�

1 + ( %�� =(1 � � � � )) ( r a=ra� )" (a� =a)
(2.89)

pins down the total value of savings banks assetsa and a� using the portfolio equations

a =
�

� 1=" (ls)(" � 1)=" + � 1="b(" � 1)=" + (1 � � � � )1=" b� (" � 1)="
� "=(" � 1)

(2.90)

a� =
�

� � 1=" (ls� )(" � 1)=" + � � 1="b� (" � 1)="
� + (1 � � � � � � )1=" b(" � 1)="

�

� "=(" � 1)
(2.91)

and its foreign counterpart once an assumption has been made about relative weights, relative
returns on portfolios and relative total assets. Equilibrium interbank and sovereign rates are
also pinned down oncer a has been imposed. Notice that we consider values of the elasticity
of substitution " that guarantee r k > r , i.e. large values of" .10 When total intermediated
assets of savings banksa are known, their net worth is

ns = a=� s (2.92)

Finally, the values of ' s and ' c are given by

' s =
1 � � 
 a

� s (2.93)

' c =
1 � � 
 k

� c (2.94)

and the values of� s and � c by

� s =
 s +  a� s

� s (2.95)

� c =
 c +  k � c

� c (2.96)

2.8.2 Data

Calibration

The calibration matches 2008 measures. Data are taken from the OECD Main Economic
Indicators (MEI) database and from the OECD employment and labor market statistics
database.

� Hours worked are obtained multiplying hours worked per employee and the total number
of employed persons in each sub-region (Core and Periphery). Taking the sum and
dividing by total employment gives an average measure of hours worked ineach sub-
region, that is �nally expressed as a percentage of total time awake.

� Using debt to annual GDP ratios for each country of the region, we build a measure of
public debt to annual GDP in each sub-region (Core and Periphery).

� Using government expenditure on �nal goods and GDP measures, we build sub-region
measures of public spending to GDP.

10 Perfect asset substitutability requires " ! 1 .
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Business cycle moments

� GDP, private consumption expenditure on �nal goods, total gross �xed capital forma-
tion government consumption expenditure on �nal goods are taken from the OECD
Economic outlook database. Aggregates are volume measures at market prices and the
data ranges from 1999Q1 to 2013Q4. Business cycle moments are computed as follows.
Series are taken in logs, HP-�ltered using a smoothing parameter� = 1600 before mo-
ments are calculated. The standard deviation of GDP is expressed in absolute terms,
the standard deviations of consumption, investment and public spending are expressed
relative to the standard deviation of GDP.

� Private spreads are computed from CDS quotes on 5Y private bonds and are taken
from Markit. The sample includes 51 �rms from the Core region, and 8 �rms from the
periphery, on a monthly frequency from 2005M4 to 2015M4. We do not have monthly
data for GDP (to compute the correlation of private spreads with GDP), and we use
the industrial production index from the OECD MEI database. Sub-region indices for
CDS are simply averaged. Sub-region industrial production indicesare build using 2008
GDP weights. Since the dataset is monthly, we compute business cycle moments using a
smoothing parameter � = 100000. Standard deviations of private spreads are reported
in absolute terms.

� Loans and deposits are taken from the OECD Non-consolidated �nancial balance sheets
by economic sectors. We consider the sum of all sectors. Loans correspond to the items
labelled \loans" reported at the asset side of balance sheets, and deposits correspond
to the items labelled \deposits" reported at the liability side of bal ance sheets. The
dataset is quarterly and ranges from 1999Q1 to 2013Q4. Amounts are expressed in
nominal terms so GDP deators are used to make them real. Loans and depositsare
taken in logs before HP-�ltering the series using a smoothing parameter � = 1600.
Standard deviations are expressed relative to the standard deviation ofGDP.

� Sovereign rates per annum are taken from the International Financial Statistics
database. We consider long-term rates,i.e. rates on 10-years government bonds. The
dataset covers the period from 1999Q1 to 2013Q4. We build sub-region measuresof
sovereign rates using time-varying GDP weights, and compute the spread with the
German rate before �ltering the time series and computing business cycle moments.
Standard deviations of sovereign spreads are reported in absolute terms.

� Public debt to GDP ratios are taken from the OECD Public Sector Debt database.
The ratios express general government gross debts, as percentages of annual GDPs.
The series are quarterly and range from 2000Q1 to 2013Q4. Sub-region ratios are com-
puted based on time-varying GDP weights before HP-�ltering the data and computing
business cycle moments. Standard deviations of the ratios are reportedin absolute
terms.

Simulations

Simulations use sub-region (Core and Periphery) measures of GDP, public spending, debt to
annual GDP ratios and sovereign spreads. The dataset is build using thesame methodology
as in the business cycle section but data are �ltered di�erently. Time series are detrended
using an HP-�lter with � = 10000, a much higher value than in the business cycle section. We
do not want the �lter to absorb too much of the e�ects of the Great Recession. The resulting
time series are then smoothed with an HP-�lter with a very low value (� = 1 :5) to remove
unimportant high frequency movements. Times series are then considered in deviation or
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log-deviation from their 2008Q1 values to capture the e�ects of the Great Recession. Hence
data range from 2008Q1 to 2013Q4 in the simulations.

2.8.3 Additional �gures

Figure 2.5: Capital quality shock (Periphery region). Solid: Baseline model, dotted red:
model of Gertler and Karadi (2011).
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Chapitre 3

Fiscal Devaluations in a Monetary
Union with Endogenous Entry and

Tradability

3.1 Introduction

Fiscal devaluations have recently attracted a lot of attention among policymakers of the
Eurozone. The constraint on nominal exchange rates imposed by monetary uni�cation makes
the reduction of external imbalances more di�cult, which has become more problematic since
the 2008 Great Recession and the subsequent Eurozone crisis. Fiscal devaluations { a rise in
tax rates a�ecting the consumption of goods (typically VAT) along with a fall in labor income
tax or payroll tax rates { have appeared as a potential cure. Portugal recently announced
that a �scal devaluation would be implemented. Some countries such as Denmark (in 1987),
Germany (in 2007) or France (2012) already proceeded to shifts in the tax burden from labor
income to consumption taxation. The e�ects expected from such policies are a reduction in
labor costs, production costs and a change in the relative price of tradable goods, leading
to an expenditure switching e�ect towards domestic goods that improves the trade balance,
with positive e�ects on output and employment.

In this paper, we investigate the e�ects of �scal devaluations on key macroeconomic aggre-
gates and welfare using a two-country monetary-union model with endogenous varieties and
endogenous tradability.1 The model derives fromAuray, Eyquem and Poutineau (2012) and
Cacciatore and Ghironi (2014). As usual, endogenous tradability is introduced by a threshold
condition on export pro�ts. However, endogenous entry is introduced in a more intuitive way
than Auray et al. (2012) and Cacciatore and Ghironi (2014), as it derives directly from prof-
itability conditions on the domestic market, providing a more straightforward interpretation
of the e�ects at work.2 Carefully calibrated to countries of the Euro Area and driven by
standard productivity and monetary policy shocks, the model successfully replicates a large
set of business cycle moments. We thus use the model to account for the e�ects of �scal
devaluations engineered through a temporary rise in VAT and a fall in thepayroll tax rate
that keeps the government budget balanced.

The theoretical channels through which �scal devaluations can a�ect the economy were
recently studied by Farhi, Gopinath and Itskhoki (2014). They show that allocations implied
by nominal exchange rate devaluations may be replicated under an extensive set of assump-
tions regardless of the size of the targeted devaluation, and provided governments have access

1The paper thus belongs to the open-economy literature with het erogeneous �rms and/or endogenous
tradability along the lines of Bergin and Glick (2009), Bergin and Lin (2012), Naknoi (2008), or Roriguez-
Lopez (2011) among others.

2Auray et al. (2012) borrow from Ghironi and Melitz (2005) and assume that entry depends on �nancial
conditions, as the value of �rms' equity is arbitraged by househ olds. Cacciatore and Ghironi (2014) consider
that entry is based on a cost minimization by �nal goods produce rs. Our entry condition only depends on the
perspectives of pro�ts on the domestic market.
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to a su�ciently large number of tax instruments. Hence, changes in the tax mix can help gov-
ernments a�ect the terms of trade and real exchange rates within a monetary union, and may
generate external re-balancing e�ects and a rise in GDP through exports and the rise of hours
worked.3 In line with the literature, we �nd that a unilateral �scal devaluati on boosts out-
put, consumption, hours worked and exports while imports are depressed. Net exports are
signi�cantly improved in the short run. Our results thus comforts existing studies about the
overall e�ects of �scal devaluations.4

However, most papers focusing on the e�ects of �scal devaluations or �scal policy in open
economies disregard the potential e�ects that �scal devaluations might have on the patterns
of trade, limiting their scope to the e�ects on the intensive margin of trade, i.e. expenditure
switching and international wealth e�ects (see Bosca et al.(2013), Lipinska and von Thadden
(2012) or Langot and Lemoine (2014)). Since Ghironi and Melitz (2005) however, we know
that changes in terms of trade not only induce expenditure-switching or wealth e�ects, but
also impact the number of traded varieties, altering the overall degree of trade openness in
the economy.5 Hence, any change in the taxation of goods and labor that a�ects terms of
trade should translate into signi�cant e�ects on the number of produced varieties and on the
number of exported varieties. In this paper, we show that endogenous tradability magni�es
the trade e�ects of �scal devaluations, and is therefore an important transmission channel of
such tax reforms. The reason is that a �scal devaluation not only lowers the relative price of
domestic exports but also leads to a rise in the number of traded varieties, that contributes
to raise exports. An opposite e�ect is at work for foreign exports (domestic imports) that
lowers the number of imported varieties and deepens the fall in imports resulting from a �scal
devaluation.

In addition, we uncover an important and undocumented transmission channel of �scal
devaluations that relies on business creation. Endogenous business creation and the introduc-
tion of new varieties of products has long been identi�ed as an importantsource of economic
uctuations. 6 We show that allowing for endogenously produced varieties enhances the re-
sponse of domestic output, investment, consumption and hours worked to a �scal devaluation.
Most importantly, this channel leads to a much larger rise in private consumption and hours
worked in the domestic economy, and ampli�es the fall in the real wage. Further, this as-
sumption induces a positive transmission to the foreign economy (output in particular) while
the transmission is negative when the number of produced varietiesis held constant. The
mechanism at work is quite simple to grasp: the joint fall in domestic and foreign real wages
lowers entry thresholds and triggers additional entries in both countries.

Our contribution to this literature is twofold. First, we show that endogenous tradability
strengthens quite signi�cantly the e�ects of �scal devaluations on tr ade ows and on the
resulting dynamics of the trade balance. Second, we show that �scal devaluations boost
business creation through the entry of new �rms because they produce signi�cant downward

3Relatedly, Langot, Patureau and Sopraseuth (2014) analyze the optimal taxation scheme in an open
economy with search labor market frictions.

4A recent study by the European Commission (2013) uses general equilibrium models to quantify the
e�ects of �scal devaluations and concludes that �scal deval uations induce an expansion of employment and
GDP, while the trade balance reacts positively in the short-run. Bosca, Domenech and Ferri (2013) develop
a general equilibrium model of a small open economy with search and matching frictions calibrated to Spain.
They show that a �scal devaluation may be e�ective in stimula ting output, hours worked and the trade balance.
Engler, Ganelli, Tervala and Voigts (2014) propose a New-Keynesian model with Ricardian and Non-Ricardi an
households and sticky wages and �nd similar results.

5See also the recent contribution of Imura (2016).
6SeeBilbiie, Ghironi and Melitz (2012) and references therein for the importance of business creation in

closed economies andAuray and Eyquem (2011) in open economies.
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pressures in both domestic and foreign real wages, a key factor in the pro�tability condition
that determines the creation of new business in our model. These additional transmission
channels are absent form usual open-economy models and play an important role in the
dynamics of key macroeconomic aggregates and welfare gains and losses that result from
�scal devaluations.

We perform two types of sensitivity analyzes. The �rst one investigates the e�ects of
pre-announcement of the �scal devaluation on the implied economic dynamics and welfare
gains/losses. The resulting adjustment patterns change radically theshort-run dynamics
and welfare e�ects of �scal devaluations compared to unexpected reforms. The timing of
announcement thus matters for the way welfare gains/losses materializeover time, and can be
manipulated by policymakers. The second one perform a more sensitivity analysis indicating
that our results are fairly robust to changes in key parameters.

The paper is organized as follows. Section 2 presents the model used to analyze �scal
devaluations. Section 3 presents the calibration of the model. Section 4 comments on the
dynamics implied by �scal devaluations whether they are unexpected or pre-announced. The
welfare e�ects are also reported and analyzed. Section 5 concludes.

3.2 Model

As in Auray et al. (2012), we consider a model of endogenously produced and traded varieties
along the lines ofGhironi and Melitz (2005), and incorporate sticky prices in the retail sector.
However, as inCacciatore and Ghironi (2014), we consider an intermediate sector producing
goods that serve as inputs in the production of �nal goods, and that are used to pay entry
and export costs. We depart from all those contributions in assuming moreintuitive entry
conditions, based on intertemporal pro�tability conditions on domestic and export markets.
Fiscal policy instruments are the VAT and payroll tax rates and thus alt er the conditions of
production in the intermediate and �nal sectors with strong implic ations on entry in domestic
and export markets, and with general equilibrium consequences.

3.2.1 Households

Each country is populated with a representative household. In the home country, the repre-
sentative household maximizes a welfare index:7

Wt = E t

"
1X

s= t

� s� t u (cs; `s)

#

(3.1)

subject to the budget constraint:

bt + pt (ct + acb;t) = r t � 1bt � 1 + wt ` t + pt (� t + � t ) � tax t (3.2)

and to the appropriate transversality conditions. In the above expressions,� is the subjective
discount factor, ct is the aggregate consumption bundle,̀ t is the quantity of labor supplied.
Domestic households have access to a nominal bond issued in the monetary union in quantity
bt , that pays a risk-free nominal interest rate r t � 1 between periodst � 1 and t. Trading bonds
requires the payment of adjustment costsacb;t = � b (bt =pt � b=p)2 =2. Further, pt denotes
the CPI in the domestic country in period t, � t is the total amount of real pro�t received

7We do not describe in details relations characterizing the foreign economy. However, similar conditions
hold.
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from monopolistic �nal goods producers and� t the amount of real pro�ts received from the
retail sector. Variable tax t is a lump-sum tax. In period t, the household determines the
optimal consumption ct , labor supply ` t , and the amount of bondsbt . Combining �rst-order
conditions yields:

Et

�
� t;t +1

r t

� t+1 (1 + � b (bt =pt � b=p))

�
= 1 (3.3)

u`t + uctwt =pt = 0 (3.4)

where � t;t +1 = �u ct+1 =uct is an adjusted discount factor and where� t = pt =pt � 1 is the CPI
ination rate. The �rst condition is the Euler condition on bonds and the second is the labor
supply equation. Aggregate consumption is a bundle of the di�erent localvarieties ! of retail
goods:

ct =
� Z 1

0
ct (! )

� � 1
� d!

� �
� � 1

(3.5)

and the corresponding CPI is

pt =
� Z 1

0
pt (! )1� � d!

� 1
1� �

(3.6)

which produces the following demand functions

ct (! ) =
�

pt (! )
pt

� � �

ct (3.7)

Bond adjustment costsacb;t and public spendinggt are also expressed in units of this bundle
and add-up to total demand.

3.2.2 Firms

The retail sector aggregatesnt domestic varieties andn�
x;t foreign varieties according to

yt (! ) =

 Z n t

0
yd;t (z; ! )

� � 1
� dz +

Z n �
x;t

0
y�

x;t (z; ! )
� � 1

� dz

! �
� � 1

(3.8)

where� > 1 is the elasticity of substitution between di�erent varieties. 8 The nominal marginal
cost attached to this bundle is:

mct (! ) = mct =

 Z n t

0
pd;t (z)1� � dz +

Z n �
x;t

0
p�

x;t (z)1� � dz

! 1
1� �

(3.9)

where pd;t (z) is the price of domestic varieties andp�
x;t (z) the domestic price of imported

varieties. Optimal good demands respectively from domestic and foreign retailers are

yd;t (z; ! ) =
�

pd;t (z)
mct

� � �

yt (! ) and y�
x;t (z; ! ) =

�
p�

x;t (z)

mct

� � �

yt (! ) (3.10)

y�
d;t (z; ! ) =

 
p�

d;t (z)

mc�
t

! � �

y�
t (! ) and yx;t (z; ! ) =

�
px;t (z)

mc�
t

� � �

y�
t (! ) (3.11)

8As will become clear in the next section, n t varieties are produced in the domestic (resp. n �
t in the foreign

economy) and only a subsetnx;t (resp. n �
x;t ) of the total number of varieties is actually traded.
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Each variety of retail good ! is sold at price pt (! ) subject to Rotemberg adjustment
costs. Optimal pricing thus solves

Max
pt (! )

Et

1X

s= t

� t;s

�
ps (! ) ys (! )

�
1 � � (ps (! ) =ps� 1 (! ) � 1)2 =2

�
� mcsys (! )

�
; � � 0 (3.12)

at time t to the demand functions given by Eq. (3.7), which gives

(� � 1)
�

1 � � (� t � 1)2 =2
�

+ � (� t (� t � 1) � Et [� t;t +1 � t+1 (� t+1 � 1) yt+1 =yt ]) = �mc r
t

(3.13)
where mcr

t = mct =pt is the real marginal cost in the retail sector.

The production sector is made of intermediate goods producers and �nal goods producers.
In the intermediate sector, a unit mass of producers use labor to produce an intermediate
input that they sell competitively. Their production function i s

x t = at ` t (3.14)

where the total factor productivity at evolves as logat = � a logat � 1 + � a
t . The CPI-based real

marginal cost ' t at which intermediate output is sold is

' t =
(1 + � `t ) (wt =pt )

at
(3.15)

as hiring units of labor incurs the payment of a payroll tax � `t .

In the �nal good sector, there is a continuum of heterogeneous �rms thatdi�erentiate in-
termediate goods. The sector allows for endogenous entry and endogenous tradability. Over
the entire space of potential varieties, only a subset will actually be created and commercial-
ized. Firms have speci�c random productivity draws z that remain �xed once �rms have been
created. Variety creation incurs a once and for all sunk costf e, paid in units of intermediate
goods. At each periodt, there are two types of �rms: nt �rms that are already productive
at the beginning of the period and ne;t �rms that are newly created { but nonproductive
yet { within the period. At the end of the period a fraction � 2 [0; 1] of all existing �rms is
exogenously a�ected by an exit shock. The total number of varieties thus evolves according
to:

nt = (1 � � ) (nt � 1 + ne;t� 1) (3.16)

Among the �rms created, only the most productive address the export market. Entry
in the export market is subject to a repeated payment of a costf x , also paid in units of
intermediate goods, and incurs the payment of iceberg melting costs � .9 So �rms need to be
productive enough to cover the entry and transportation costs. Firm-speci�c productivity
z has a Pareto distribution with lower bound zmin and shape parameter" > � � 1. The
probability density function of z is g (z) = "z "

min =z"+1 and the cumulative density function is
G (z) = 1 � (zmin =z)" . Over the total number of potential �rms only a subset will actually
be created and their number will be

nt = (1 � G (zd;t )) = ( zmin =zd;t )
" (3.17)

wherezd;t will be determined by a free-entry condition. In addition, among the total number
of �rms addressing the local market, the number of exporting �rms nx;t will be those that
are productive enough to cover the additional various export costs and their number is:

nx;t = 1 � G (zx;t ) = ( zmin =zx;t )" (3.18)

9Out of a quantity y produced and shipped, only y=(1 + � ) actually arrive. Firms need to produce (1 + � ) y
to sell y.



54 CHAPITRE 3. FISCAL DEVALUATION AND TRADE

where zx;t is the individual productivity of the cut-o� exporting plant. Let � t (z) denote the
total current pro�ts of a �rm with productivity z and ' t (z) its speci�c production cost,
de�ned as ' t (z) = ' t =z. Total current pro�ts are composed of domestic pro�ts � d;t (z) and
export pro�ts � x;t (z)

� d;t (z) =
�

pd;t (z)
(1 + � vt ) pt

�
' t

z

�
yd;t (z) (3.19)

� x;t (z) =
�

px;t (z)
(1 + � �

vt ) pt
�

(1 + � ) ' t

z

�
yx;t (z) � f x ' t (3.20)

where � vt and � �
vt are respectively the domestic and foreign VAT rates.10 Optimal pricing

conditions are derived subject to the demand function given by Eqs.(3.10)-(3.11) and optimal
prices imply

� d;t (z) =
pd;t (z)

pt
= � (1 + � vt )

' t

z
and � x;t (z) =

px;t (z)
p�

t
= (1 + � ) � (1 + � �

vt )
' t

qt z
(3.21)

where we have used the fact thatqt = p�
t =pt is the real exchange rate and where� = �= (� � 1).

Entry occurs one period before production can start and the productivity draw of the last
�rm is determined by a pro�tability condition. The entry product ivity cut-o� zd;t is obtained
by equating the expected discounted sum of domestic pro�ts (starting in t + 1) of the last
�rm entering in period t, i.e. drawing its productivity level in t, to the initial entry cost paid
in units of intermediate goods:

Et

"
1X

s= t+1

(� t;s (1 � � )) s� t � d;s (zd;t )

#

= f e' t (3.22)

A recursive formulation combined with optimal pricing conditions gives

Et

"

� t;t +1 (1 � � )

 �
1

� (1 + � vt+1 )
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' t+1

(� � 1) zd;t

� 1� �

yt+1 + f e' t+1

!#

= f e' t (3.23)

This equation shows the determinants of �rms entry. Higher entry (lower threshold zd;t )
occurs when current marginal costs are low, market size is large, whenVAT is low and when
current entry costs are low or expected discounted entry costs higher than current costs.
Among the �rms that produce, only the most productive can pro�tably en ter the export
market given that addressing the export market requires paying theiceberg melting cost and
the repeated export costs. Hence the export productivity cut-o� is � x;t (zx;t ) = 0 or, after
using the optimal pricing conditions,

zx;t =
(1 + � )
(� � 1)

�
� (1 + � �

vt ) ' t

qt

� �
� � 1

�
f x

y�
t

� 1
� � 1

(3.24)

As in the case of �rms' entry, the equation shed lights on the determinants of entry in the
export market: low trade costs, low marginal costs, low �xed export costs, low foreign VAT
and large foreign markets.

3.2.3 Aggregation, Governments and Monetary Policy

Let us �rst de�ne the average productivity of �rms addressing the d omestic market asezd =
r zd;t where r = ( "= (" � (� � 1)))

1
� � 1 and the average productivity of �rms addressing both

markets asezx;t = 5 zx;t .

10 Notice that the foreign VAT rate applies to exports of domestic �rm s.
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Average prices. De�ning the average price of a domestic good ase� d;t = pd;t (ezd;t ) =pt and
the average price of an exported good ase� x;t = px;t (ezx;t ) =p�

t , we obtain real average prices:

e� d;t = � (1 + � vt ) ' t =(5 zd;t ) and e� x;t = (1 + � ) � (1 + � �
vt ) ' t =(qt 5 zx;t ) (3.25)

where qt = p�
t =pt is the real exchange rate.

Variety e�ect . From the form of the marginal costs in the retail sector, we uncover the
following variety e�ects:

nt e� 1� �
d;t + n�

x;t e� � 1� �
x;t = ( mcr

t )1� � ; and n�
t e� � 1� �

d;t + nx;t e� 1� �
x;t = ( mcr �

t =p�
t )1� � (3.26)

Goods market clearing. Intermediate goods serve as inputs of �nal goods producers.
When �nal goods producers are more e�cient they need less intermediate input to satisfy
the demands from the domestic and foreign retail sectors. Further, the various entry costs
are paid in intermediate goods. The market clearing condition is thus

at ` t =
�

mcr
t

e� d;t

� � nt yt

5 zd;t
+ (1 + � )

�
mcr �

t

e� x;t

� � nx;t y�
t

5 zx;t
+ ne;t f e + nx;t f x (3.27)

The market clearing condition for the �nal goods sector is

yc
t = nt (mcr

t ) � e� 1� �
d;t yt + nx;t (mcr �

t ) � e� 1� �
x;t y�

t (3.28)

Net foreign assets. Net foreign asset dynamics is obtained aggregating all budget con-
straints with market clearing conditions:

br
t � r t � 1br

t � 1=� t = qt nx;t (mcr �
t ) � e� 1� �

x;t y�
t � n�

x;t (mcr
t ) � e� � 1� �

x;t yt (3.29)

Ination rates . Finally, using the de�nition of average prices, the dynamics of domestic
and export goods ination rates is given by

� d;t =� t = e� d;t =e� d;t � 1 and � x;t =� �
t = e� x;t =e� x;t � 1 (3.30)

Governments. Governments have a balanced budget every period. Distorsionary and lump-
sum taxes exactly �nance a constant provision of public expendituregt = g, expressed in units
of �nal goods

� `t (wt =pt ) ` t + ( � vt =(1 + � vt ))
�

nt e� 1� �
d;t + n�

x;t e� � 1� �
x;t

�
(mcr

t ) � yt + tax t = g (3.31)

Monetary Policy. The common central bank controls the nominal interest rate, and
commits to the following rule

log (r t =r) = � r log (r t � 1=r) + (1 � � r )
�
d� log (e� u

t =e� u) + dy log
�
eyu

t =eyu
t � 1

��
+ � r

t (3.32)

where e� u
t = e� 1=2

t e� � 1=2
t is the union-wide average (data-consistent) ination rate, eyu

t =
ey1=2

t ey� 1=2
t is the data-consistent output and � r

t is a monetary policy shock.11

3.3 Calibration

Table 3.1 reports the value of our calibrated parameters.
11 In models with an extensive margin of activity and love for varie ty, the theoretical measures of price indices

and macroeconomic aggregates do not have an empirical counterpart. They must therefore be adjusted to be
consistent with the data. See Ghironi and Melitz (2005) and Appendix A for an extensive discussion.
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Table 3.1: Parameter values.

Discount factor � = 0 :99
Risk-aversion  = 2
Consumption / leisure weight � adjusted to get ` = 0 :35
Entry cost f e adjusted to get n = 1
Export cost f x adjusted to get nx =n = 0 :2
Exogenous death rate � = 0 :025
Elasticity of substitution between varieties of �nal goods � = 3 :8
Elasticity of substitution between varieties of retail goods � = 6
Pareto curvature parameter " = 4 :87
Price stickiness parameter � = 80
Steady-state trade costs � = 0 :10
Portfolio adjustment costs on bonds � b = 0 :0007
Steady-state VAT rate � v = 0 :15
Steady-state payroll tax rate � ` = 0 :3
Nominal interest rate persistence � r = 0 :87
Reaction to aggregate ination d� = 1 :93
Reaction to aggregate output growth dy = 0 :075

Households.The calibration is identical in both countries. Target countries are those that
belong to the Euro Area. The model is quarterly. The discount factor is � = 0 :99. The
utility function is:

u (ct ; ` t ) =

�
c�

t (1 � ` t )
1� �

� 1� 

1 � 
(3.33)

The risk-aversion parameter is set to = 2 and the value of � is adjusted to obtain a steady-
state value of hours worked of̀ = 0 :35, in line with the share of hours worked in total awake
time in Euro area countries according to OECD �gures.

The production sector. The values of f e and f x are determined endogenously to match
respectively the steady-state number of varietiesn and the number of traded varieties nx .
Without loss of generality, we impose n = 1. Based on European data from the SDBS
Database, �rms' death rate is consistent with � = 0 :025. Further, we follow Cacciatore, Fiori
and Ghironi (2016) and calibrate the elasticity of substitution between varieties at � = 3 :8.
Incidentally, a value of � = 3 :8 implies rather high steady state markups over marginal costs.
However, given the presence of �xed costs, markups over average costsare in line with values
found in the literature. 12 As in Cacciatore et al. (2016), the price stickiness parameter is set
to � = 80.

The trade sector. Based on French data,Berman, Martin and Mayer (2012) report that
the share of exporting �rms is around 20%, implying nx=n = 0 :2. We impose this number in
the steady state through an adjustment of the export costf x . Eaton, Kortum and Kramarz
(2011) estimate Pareto parameters governing the distribution of french �rms and their best
estimate is " = 4 :87. We impose this precise value, and set� = 0 :1, which yields a degree of
intra-zone trade openness of 21%, close to the data. Our calibration implies that exporters
are 39:16% more productive than non-exporters, and that domestic prices are 15:01% higher
than export prices (including iceberg trade costs). Finally, as inSchmitt-Groh�e and Uribe
(2003), the international bond adjustment cost parameter is � b = 0 :0007.

Tax rates and monetary policy. Our analysis will be conducted through changes in the
VAT rate and in the payroll tax rate. The steady-state VAT rate is � vt = 0 :15 and the

12 SeeBilbiie, Ghironi and Melitz (2008) for an extensive discussion.
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steady-state payroll tax rate is � `t = 0 :30. Both �gures match Euro Area averages. The share
of public spending in �nal output is sg = 0 :2. Monetary policy parameters are calibrated
after the values reported in Cacciatore et al. (2016): � r = 0 :87, d� = 1 :93 and dy = 0 :075.13

3.4 The e�ects of �scal devaluations

3.4.1 Baseline case

We start our analysis with the e�ects of a temporary (8 quarters) unilat eral increase in
VAT � � vt > 0 raising �scal revenues by 1 pp of ex-ante GDP together with a reduction
in the payroll tax rate � � `t that keeps the government budget balanced each period. The
corresponding increase in VAT is 1:25 pp, that will translate into an approximate 2 :5 pp fall
in the payroll tax rate. As shown in Farhi et al. (2014), such a tax reform mimics the e�ects
of a nominal exchange rate devaluation.

In Figures 3.1and 3.2below, we consider three alternative models: the baseline model, the
model with a constant number of produced varieties and the model with constant produced
and traded varieties. When the number of produced varieties is constant, Equation ( 3.23) and
its foreign equivalent are replaced bynt = n�

t = n = 1. When the number of traded varieties is
constant, Equation (3.24) and its foreign equivalent are replaced bynx;t = n�

x;t = nx = 0 :2n.

In all cases, the model is solved under perfect foresight using a non-linear Newton-type
algorithm with the set of parameter values reported in Table 3.1. We report mostly data-
consistent variables in those graphs unless stated otherwise, as thisis typically what pol-
icymakers would observe after such a policy change. Indeed, as explained in Ghironi and
Melitz (2005), our simulated aggregates have to be deated by a price index capturing the

aggregate variety e�ect. De�ning pt = ( nt + nx;t )
1

1� � ept , real data-consistent variable x t

writes xr
t = pt x t =ept , 8x. In addition, average (data-consistent) ination rates are de�ned as

e� t = ( pt =pt � 1) =(ept =ept � 1), and terms of trade as eqt = ep�
t =ept . However, the quanti�cation of

the impact on welfare will be conducted using welfare-based variables to capture accurately
the potential bene�ts or losses from the perspective of households.

Let us start with the baseline model and focus on the domestic economy reported in Figure
3.1. The tax reform implies a rise in VAT and a fall in the payroll tax rate, with opposite
e�ects on consumption. The rise in VAT increases the price of domestically produced goods
as well as the price of imports, which tends to depress consumption.On the contrary, the fall
in the payroll tax rate lowers the production cost which increases output and labor demand,
pushing real wages up. The fall in the production cost fosters business creation (the extensive
margin) while the rise of labor income potentially contributes to the intensive margin of
consumption. Overall, welfare-based consumption goes up mostly due to the contribution
of the extensive margin and data-consistent consumption (its intensive margin) is muted
in the �rst periods before rising as well. The dynamics of varieties is interpreted through
Equation (3.23). It shows that the reform has potentially opposite e�ects on �rms' en try:
the rise in VAT should depress business creation while the fall inthe production cost and
the rise in (welfare-based) domestic demand should push entries in the opposite direction. In
equilibrium, after a �scal devaluation, the second e�ect dominates and the total number of

13 Appendix A shows that our calibration matches business cycle moments quite accurately. In particular, the
volatility, persistence and cyclicality of gross and net trade ows at the business cycle frequency are remarkably
well matched: the trade balance is counter-cyclical, imports a re more strongly correlated with output than
exports and both exports and imports are more volatile than output . The persistence of the real exchange
rate is also well reproduced although as in Ghironi and Melitz (2005), its volatility is not correctly matched.
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Figure 3.1: The home e�ects of a domestic �scal devaluation
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Solid black: baseline model, Dotted red: Þxed n, Dashed black: Þxed n and nx . Variables are reported in a
data-consistent manner unless speciÞed otherwise.

varieties rises signi�cantly, driving investment up as well. The net e�ect on output is positive
because total demand (consumption plus investment in the creation of new �rms) goes up.

Concerning the export sector, the trade reform has unambiguously positive e�ects. The
relative price of exported goods falls and foreign demand grows, which boosts both the
intensive margin and the extensive margin of exports. Imports fall dramatically because
their relative price goes up very much and because the number of foreign exporters falls
dramatically. The net e�ects on the trade balance are positive. The latter is improved by
0.5% of GDP on impact and tracks the dynamics of exports, that return to their steady-state
value after 5 quarters. Quantitatively speaking, a �scal devaluation raises output by 1% on
impact, and by more than 2% after 8 quarters. It progressively increases(data-consistent)
consumption from basically zero on impact to almost 0.7% after 8 quarters, and raises hours
worked by 2% on impact and up to 2.5% after 8 quarters. The the real wage increases by 1%
on impact and by around 2% after a few quarters. The number of �rms goes up progressively
and raises by more than 1.5%.

When the reform is undone after 8 quarters, there is a reversal in the dynamics of many
variables. In particular, exports fall below their initial steady-s tate value { a 0.5% fall after
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the initial 2% rise { and imports return to the steady state. The trade surplus observed in
the �rst periods thus turns into a trade de�cit that represents less than 0.1% of GDP. The
intensive margin of consumption slowly returns to the steady state after a gradual rise, and
welfare-based consumption reverses down below its initial steady-state value. Varieties go
back slowly to their steady-state value.

What are the di�erences with respect to alternative models? The most striking di�erence
between the model with endogenous entry and models with constant varieties pertains to the
dynamics of output, the real wage, hours worked, consumption and ination. Allowing for
endogenously produced varieties magni�es the response of these variables and leads, among
other things, to a much larger rise in consumption and hours worked in the domestic economy.
Allowing for endogenously traded varieties produces only minor di�erences in the key variables
listed above but makes a signi�cant di�erence in the dynamics of trade ows and trade
balances. In particular, with a constant number of produced varieties and and endogenous
tradability, the rise in exports and the associated improvement of the trade balance are both
more persistent after a �scal devaluation. However, the impact of thissustained improvement
of the trade balance on GDP remains quite small compared to the contribution of consumption
and investment when the number of produced varieties is endogenous. Overall, endogenously
produced varieties make a much larger di�erence both quantitatively and qualitatively for
the dynamics of key domestic variables after a �scal devaluation. Endogenous tradability
makes a smaller di�erence on those variables, but contributes to exaggerate the response of
the trade sector.

In addition, the model with a constant number of produced varietieshas radically di�erent
implications for the transmission to the foreign economy, in particular for the dynamics of
GDP. The dynamics of foreign variables implied by our �scal devaluation experiment are
reported in Figure 3.2. Starting with our baseline model again, we �nd that a domestic
�scal devaluation generates a substantial and persistent increase in output (up to 0.2%). The
relative price of foreign exports rises, which triggers an expenditure switching e�ect towards
domestic goods in the short run. This negative supply shock is illustrated by a fall in foreign
exports (that mimics the fall in domestic imports) and by a substantial fall in the number of
exported varieties. In addition to these e�ects on trade, the negative supply shock reduces
the foreign real wage along with foreign hours worked, inducing an indirect positive spillover:
the entry threshold falls and tends to boost business creation. Hence, the domestic �scal
devaluation a�ects the foreign economy through a negative shock on the intensive margin
but through a positive shock on the extensive margin. Indeed, whileexisting �rms reduce the
intensive margin, new �rms enter the market, as shown by the rising dynamics of the total
number of varieties. This rise is responsible for the persistentrise in output, consumption
and of course investment. When the number of produced varieties isheld constant, the
dynamics of output are negative, the real wage falls more and drives hours worked further
down. Consumption still goes up because the relative price of imports falls but a �scal
devaluation with a constant number of varieties has a negative e�ect on the productive sector
of the foreign economy.

The above experiment shows that the assumptions of endogenous varieties and endoge-
nous tradability crucially matter when investigating the e�ects of � scal devaluations, as the
domestic and foreign e�ects of such a tax reform are critically dependent on these assump-
tions.
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Figure 3.2: The foreign e�ects of a domestic �scal devaluation
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Solid black: baseline model, Dotted red: Þxed n, Dashed black: Þxed n and nx . Variables are reported in a
data-consistent manner unless speciÞed otherwise.

3.4.2 Welfare analysis

Given the above dynamics, what will be the welfare implications of the tax reform analyzed?
We quantify the welfare gains by computing the Hicksian consumption equivalent that makes
households indi�erent between experiencing the reform and remaining at the initial steady
state. This Hicksian equivalent is computed at di�erent horizons, for the three models,
whether the reform is implemented unilaterally or jointly. Its cal culation is made using
the utility function with simulated paths for welfare-based consumption and hours worked.
The most relevant computation is the one that is made over an in�nite horizon but the
associated numbers should be small in all cases, since the reform is temporary and lasts only
8 quarters. In the short run, in the domestic economy, the tax reform raises hours worked
and welfare-based consumption, a combination that yields unclear welfare e�ects. In the
longer run, consumption remains above its steady-state value for quitesome time while hours
worked fall below their steady-state value, so the reform should generate welfare gains. In the
foreign economy, the short-run and long-run welfare e�ects should be positive given the joint
increase in consumption and fall in hours worked. How big are these welfare gains/losses? Do
alternative models produce di�erent welfare e�ects? What are the welfare e�ects of a joint
reform?
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Figure 3.4: The home e�ects of a domestic �scal devaluation - Announced vs. Unexpected
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Solid black: baseline model unexpected, Circled red: announced 4 quarters ahead, Dashed black: announced 8
quarters ahead. Variables are reported in a data-consistent manner unless speciÞed otherwise.

of the announcement, households and �rms know for certain that VAT will rise and that the
payroll tax will fall in 4 and 8 quarters respectively. The expected fall in the payroll tax
lowers the future cost of building varieties { through the e�ect on t he real wage { leading
�rms to postpone entry. Produced varieties thus fall immediately, leading the demand for
intermediate goods to drop as well, lowering labor demand (hours and the real wage both drop
when the reform is pre-announced). This movement is large enough to lower consumption.
The relative price of exported goods falls but this is due to internal real wage deation.
Transmission to the foreign economy occurs through this fall in the relative price imported
goods, foreign imports increase, but the foreign productive sector is depressed by the fall in
hours worked. Real wages fall but not as much as when the reform is unexpected and the
movements in consumption and hours worked are dampened.

This analysis reveals that the timing of announcement and implementation of �scal de-
valuations crucially a�ects the resulting short-run dynamics. Because pre-announced �scal
devaluations may lead to very di�erent adjustment paths they should also result in very dif-
ferent welfare e�ects in the short run. Overall, announced �scal devaluations should have
positive welfare e�ects in the short run for domestic households and unclear e�ects on for-
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