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Î\½�Í�Ï�¹MÏ\»¿¼¿»¿ÅwÐ ÍMÓ_Æ\¶BÓ�¹MÇ\¼¿Å#��Ï\Ç\Å�¹M¼�¾�ÍÀ»¿¸�º0½�¶e¹�¾ ¶ÃÅQµ�¶ÃÎ(ÍV¾�¾Q»¿Ï\»¿¼¿»¿ÅwÐ ÍMÓAµ�¹HÌ2»¿¸\ÂU¾QÅQ½�Í�¸\ÂT¶0½
½�¶HºH¶H¾�¾Q»�Í�¸�¾eÑ�´�µ\»�¾¼L¹MÅQÅ�¶0½¶ �+¶Hº0ÅÆ\Í�Á,»¿¸�¹MÅ�¶H¾~ÅQµ�¶�Ó�Í�½QÁ�¶0½�¹M¸�ÆG»¿¸�½�¶H¾�Î�Í�¸�¾�¶_»¿¸oÅ�¶0½Q¸�¹�%
ÅQ»�Í�¸�¹M¼m¼�¶0¸�Æ\¶0½�¾�ÅQ»¿ÂVµ8Å�¶0¸�ÅQµ�¶�Ï(Í�½Q½�Í#��»¿¸\Â�¼¿»¿Á,»¿ÅeÑ

´�µ�¶�Á�Í2Æ\¶0¼mµ�¹�¾�¾�¶0ÌT¶0½ ¹M¼mÆ<½ ¹#��Ï�¹�º�Ä<¾eÑ*´�µ�¶�Á5¹M»¿¸�¼¿»¿Á,»¿Å ¹MÅQ»�Í�¸G»�¾�ÅQµ�¹MÅ�ÅQµ�¶�¶0¸8Ì8» %
½�Í�¸\Á�¶0¸oÅ�»¿¸���µ\»�º µ@¹MÂT¶0¸oÅ�¾�»¿¸oÅ�¶0½ ¹�º0Å�»�¾_¹)Î\Ç\½�¶,¶��<º µ�¹M¸\ÂT¶5¶HºHÍ�¸�Í�Á�ÐTÑ5´�µ�¶�¹MÂT¶0¸oÅ�¾
µ�¹HÌT¶)¸�Í�Í�ÅQµ�¶0½�¹M¼¿Å�¶0½Q¸�¹MÅQ»¿ÌT¶)ÅQµ�¹M¸@Ï(Í�½Q½�Í#��»¿¸\Âö¹M¸�Æ@¼�¶0¸�Æ<»¿¸\Â »¿¸ ÅQµ�¶�»¿¸8Å�¶0½Q¸�¹MÅQ»�Í�¸�¹M¼
º0½�¶HÆ<»¿Å_Á5¹M½QÄT¶0Å_Å�ÍY»¿¸�¾QÇ\½�¶�¹MÂo¹M»¿¸�¾QÅ�¾QÅ�Í8º µ�¹�¾QÅQ»�º,¾Qµ�Í2º�Ä<¾eÑS+ Æ\¶H¶0Î(¶0½�Ç\¸�Æ\¶0½�¾QÅ ¹M¸�Æ<»¿¸\Â
ÍMÓ|ÅQµ�¶�Æ<Ð2¸�¹MÁ,»�ºH¾ÍMÓ|ÅQµ�¶�¶0Á�¶0½QÂV»¿¸\Â�Á5¹M½QÄT¶0ÅAº0½Q»�¾�¶H¾½�¶��oÇ\»¿½�¶H¾A¹�Á�Í2Æ\¶0¼'ÅQµ�¹MÅA¹M¼¿¼�Í#��¾
Æ\Í�Á�¶H¾QÅQ»�º�ºe¹MÎ\»¿Å ¹M¼ ¹�ºHº0Ç\Á�Ç\¼L¹MÅQ»�Í�¸ ¹�¾�¹M¸ ¹�Æ\Æ<»¿ÅQ»�Í�¸�¹M¼*¾ ¹HÌ2»¿¸\ÂT¾�º µ�¹M¸\¸�¶0¼�Ñ�´�µ\»�¾�¸�¹MÅg%
Ç\½ ¹M¼ ¶��<Å�¶0¸�¾Q»�Í�¸UÎ(¶0½QÁ,»¿Å�¾�ÅQµ�¶5¾QÅQÇ�Æ<ÐöÍMÓ�ÅQµ�¶)¶ �(¶Hº0Å�ÍMÓ�¾ ÍeÌT¶0½�¶0»¿ÂV¸ ºHÍ�Ç\¸oÅQ½QÐö½Q»�¾QÄöÍ�¸

� È



ÅQµ�¶5»¿¸8Å�¶0½ ¹�º0ÅQ»�Í�¸ ÍMÓ�¾ ¹eÌ8»¿¸\ÂT¾�¹M¸�Æ@»¿¸oÌT¶H¾QÅQÁ�¶0¸8ÅeÑ�´�µ�¶)¶0¸�Æ\Í�ÂT¶0¸�¶0»¿ÅwÐUÍMÓ�ÅQµ�¶�Æ\¶BÓ�¹MÇ\¼¿Å
½Q»�¾QÄÀÎ\½�¶0Á,»¿Ç\Á ��Í�Ç\¼�ÆUÏ\½�¶e¹MÄ$ÅQµ�¶,ÅwÐ2Î(¶�ÍMÓ �'»�¾�µ�¶0½Q»L¹M¸U¾�¶0Î�¹M½ ¹MÅQ»�Í�¸U»¿¸@¾ ¹HÌ2»¿¸\ÂT¾�¹M¸�Æ
»¿¸oÌT¶H¾QÅQÁ�¶0¸8Å�Æ\¶Hº0»�¾Q»�Í�¸�¾~ÅQµ�¹MÅ�º�µ�¹M½ ¹�º0Å�¶0½Q»¿Ôe¶H¾_ºHÍ�¸8ÌT¶0¸oÅQ»�Í�¸�¹M¼|Á�Í2Æ\¶0¼�¾AÍMÓ|Ï\Ç�¾Q»¿¸�¶H¾�¾Aº0Ð %
º0¼�¶H¾,»¿¸¡¾QÁ5¹M¼¿¼�Í�Î(¶0¸ ¶HºHÍ�¸�Í�Á,»�¶H¾eÑ ´�µ�¶Y»¿¸8Å�¶0½Q¸�¹MÅQ»�Í�¸�¹M¼»¿¸8Å�¶0½�¶H¾QÅ�½ ¹MÅ�¶ÃÁ5¹eÐ@Î\¼L¹eÐ ¹
Á�Í�½�¶Y»¿Á,Î�Í�½QÅ ¹M¸8Å�½�Í�¼�¶G¹�¾5¹7Æ\¶0Å�¶0½QÁ,»¿¸�¹M¸oÅ)ÍMÓÅQµ�¶YÁ5¹�º0½�Í2¶HºHÍ�¸�Í�Á,»�ºK��Ç�º0ÅQÇ�¹MÅQ»�Í�¸�¾eÑ
(w¸ ¹�Æ\Æ<»¿ÅQ»�Í�¸?��ÅQµ�¶)¶��<»�¾QÅ�¶0¸�ºH¶ÃÍMÓ~¹M¸ ¶0¸�Æ\Í�ÂT¶0¸�Í�Ç�¾�Ï�Í�½Q½�Í���»¿¸\Âö¼¿»¿Á,»¿Å,Á5¹HÐ@»¿Á,Î\½�ÍeÌT¶
ÅQµ�¶�¹MÏ\»¿¼¿»¿ÅxÐ7ÍMÓ�ÅQµ�¶H¾�¶�ÅwÐ2Î�¶�ÍMÓ*Á�Í2Æ\¶0¼�¾AÅ�ÍY¶��2Î\¼L¹M»¿¸ÀÅQµ�¶�Æ<Ð8¸�¹MÁ,»�ºH¾�ÍMÓ�½�¶HºH¶0¸oÅ_º0½Q»�¾�¶H¾
»¿¸U¶0Á�¶0½QÂV»¿¸\Â Á5¹M½QÄT¶0Å�¾�¹M¸�ÆU¾Qµ�¶HÆU¾�Í�Á�¶,¼¿»¿ÂVµoÅ�¾�Í�¸öÅQµ�¶5¶0ÌV¹M¼¿Ç�¹MÅQ»�Í�¸@ÍMÓ�¹M¼¿Å�¶0½Q¸�¹MÅQ»¿ÌT¶
Á5¹�º0½�Í8¶HºHÍ�¸�Í�Á,»�º�Î�Í�¼¿»�º0»�¶H¾pÑ
+�¸�Í�ÅQµ�¶0½�¼¿»¿Á,»¿Å ¹MÅQ»�Í�¸ »�¾_ÅQµ�¹MÅ�ÅQµ�¶5ÅwÐ2Î�¶�ÍMÓ�Æ\¶0Ï\Å�ºHÍ�¸oÅQ½ ¹�º0Å�¾QÅQÇ�Æ<»�¶HÆ@µ�¶0½�¶�½QÇ\¼�¶H¾

Í�Ç\Å|ÅQµ�¶�Î(ÍV¾�¾Q»¿Ï\»¿¼¿»¿ÅwÐ�ÍMÓ(½�¶�%w¶0¸oÅ�¶0½Q»¿¸\Â�ÅQµ�¶�»¿¸oÅ�¶0½Q¸�¹MÅQ»�Í�¸�¹M¼(º0½�¶HÆ<»¿Å|Á5¹M½QÄT¶0ÅeÑ�´�µ�¶0½�¶�»�¾�¸�Í
Î�ÍV¾�¾�»¿Ï\»¿¼¿»¿ÅwÐ�ÍMÓ|½�¶�%wºHÍ�¸8ÅQ½ ¹�º0ÅQ»¿¸\Â�Ñ*(�Ó|½�¶HºHÍ�¸8ÅQ½ ¹�º0ÅQ»¿¸\ÂÃ»�¾~¹M¼¿¼�Í���¶HÆ �mÍ�¸�¶�ºe¹M¸ÀºHÍ�¸ ��¶Hº0ÅQÇ\½�¶
ÅQµ�¹MÅ�ÅQµ�¶ºHÍV¾QÅ�ÍMÓm¶��\º0¼¿Ç�¾Q»�Í�¸���»¿¼¿¼zÏ�¶�¼�Í#��¶0½�¹M¸�Æ�¾�Í_ÅQµ�¶�Î\½�Í�Ï�¹MÏ\»¿¼¿»¿ÅwÐ�ÍMÓmÆ\¶BÓ�¹MÇ\¼¿Å*Á5¹eÐ
Ï�¶�µ\»¿ÂVµ�¶0½#�<¹M¼¿¼�Í�ÅQµ�¶0½*ÅQµ\»¿¸\ÂT¾�¶��8Ç�¹M¼�Ñc+¸�¶��<Å�¶0¸�¾Q»�Í�¸�»¿¸5ÅQµ�¹MÅ�Æ<»¿½�¶Hº0ÅQ»�Í�¸�� Í�Ç\¼�Æ5Ï\½Q»¿¸\Â
ÅQµ�¶�Á�Í8Æ\¶0¼'º0¼�ÍV¾�¶0½�Å�Í,½�¶e¹M¼¿»¿ÅwÐTÑ

� ���.�h®Y��¬�² ���
� � �S��Ñ -¹�Í+�»¿Ðo¹MÂo¹M½Q»�Ñ �¸\»¿¸�¾QÇ\½�¶HÆ »�Æ<»�ÍV¾QÐ2¸�º0½ ¹MÅQ»�ºY½Q»�¾QÄ@¹M¸�Æ ¹MÂVÂV½�¶0Âo¹MÅ�¶Ã¾ ¹eÌ8»¿¸\ÂT¾eÑ

� ����� ���	�	
��� � ��� ����
 �+��� ���������M���	�<�\Î�¹MÂT¶H¾ @ " È�� @�
5� � +Ç\ÂVÇ�¾QÅ � ÈVÈ5��Ñ

�A���S��½Q»�¾QÅQ»¿¸�¹+�½�¶0¼¿¼L¹M¸�ÍÀ¹M¸�Æ .�¸\½Q» �oÇ�¶K�7¶0¸�Æ\Í�Ôp¹<ÑL��½�¶HÆ<»¿Å�Ó ½Q»�º0ÅQ»�Í�¸�¾�¹M¸�Æ ¾QÇ�Æ\Æ\¶0¸
¾QÅ�Í�Î�¾_»¿¸@¾QÁ5¹M¼¿¼*Í�Î(¶0¸U¶HºHÍ�¸�Í�Á,»�¶H¾ � +¸ö¶��8Ç\»¿¼¿»¿Ï\½Q»¿Ç\Á Ï\Ç�¾Q»¿¸�¶H¾�¾�º0Ð2º0¼�¶H¾�ÓE½ ¹MÁ�¶�%
��Í�½QÄ�Ó�Í�½'¶0Á�¶0½QÂV»¿¸\Â~Á5¹M½QÄT¶0Å�¾hº0½Q»�¾�¶H¾eÑ �öÍ�½QÄ2»¿¸\ÂAÒ�¹MÎ(¶0½ 
�
�
VÉ��'�A¹MÅQ»�Í�¸�¹M¼ G Ç\½�¶e¹MÇ
ÍMÓ .*ºHÍ�¸�Í�Á,»�ºN-�¶H¾ ¶e¹M½�º�µ?� �VÉVÉ��<Ñ

�AE��N;�¹HÌ2»�Æ ´�ÑRG�¶H¶0½�¾eÑ8�2ÍeÌT¶0½�¶0»¿ÂV¸ Æ\¶BÓ�¹MÇ\¼¿Å�¾ � �»L¹MÅQÇ�¾,»¿¸B�VÉVÉVÉ�� �8Å ¹M¸�Æ�¹M½�Æ¡¹M¸�Æ
Ò'Í2Í�½eÊË¾#�!�VÉVÉVÉ<Ñ

� �'�SM~Ç\»¿¼¿¼�¶0½QÁ�ÍF��¹M¼¿ÌTÍ\Ñ ��¹MÎ\»¿Å ¹M¼ ��Í#��¾�¹M¸�Æ$ºe¹MÎ\»¿Å ¹M¼�Á5¹M½QÄT¶0Å�º0½Q»�¾�¶H¾ � ´�µ�¶�¾Q»¿Á,Î\¼�¶
¶HºHÍ�¸�Í�Á,»�ºH¾�ÍMÓ�¾�Ç�Æ\Æ\¶0¸�¾QÅ�Í�Î�¾eÑ������� ����
��7��������
 � �"!#� ��������� ���	��� ��� E " � " � �
� ÈVÈ�
<Ñ

� " �N-�Ñ ��¹M¸8Å�Í�½�¹M¸�Æ � Ñ+Òh¹�º�ÄT¶0½eÑ2�2ÍpÌT¶0½�¶0»¿ÂV¸ º0½�¶HÆ<»¿Å�½ ¹MÅQ»¿¸\ÂT¾eÑ%$ �&�	�"� ���(')�*��+�*�/�B�
� ����� ��� ���	��� ��!�,�� �������)��� � �3E0��� � ÈVÈ " Ñ ��¶HÆ\¶0½ ¹M¼ -¶H¾�¶0½QÌT¶ G�¹M¸\Ä�ÍMÓ!�~¶<� � Í�½QÄ�Ñ

�VÉ



�A@�� �~¹M½�Í�¼�Æ � Í�¼�¶�¹M¸�Æ � »¿¼¿¼¿»L¹MÁ .|¸\ÂV¼¿»�¾QµmÑ�;A¶BÓ�¹MÇ\¼¿Å#�h¾�¶0ÅQÅQ¼�¶0Á�¶0¸oÅ�¹M¸�ÆU¾Q»¿ÂV¸�¹M¼¿¼¿»¿¸\Â �
�m¶0¸�Æ<»¿¸\Â7½�¶H¾QÇ\Á,Î\ÅQ»�Í�¸U»¿¸@¹)½�¶0Î\Ç\Å ¹MÅQ»�Í�¸�¹M¼ Á�Í2Æ\¶0¼*ÍMÓ�¾�ÍeÌT¶0½�¶0»¿ÂV¸ Æ\¶0Ï\ÅeÑ '� ���	� ���� ����������
�� ��������� ����� ��� � ��� � E�@ � E�@ " � E�
 " � � ÈVÈ " Ñ

� � �N(x¾O¹MÏ�¶0¼ �~Í�½QÅ ¹ � Í�½Q½�¶0»L¹�� �oÍÃÑÝ¹�Í,���H¾O¹M½�Æ�¹�¾ �~¶0ÌT¶H¾#�\¹M¸�Æ/�	�0½QÂV»�Í,-�¶0Ï(¶0¼�Í\Ñ G Ç�¾Q» %
¸�¶H¾�¾$º0Ð<º0¼�¶H¾À»¿¸ù¹ ¾�Á5¹M¼¿¼�Í�Î�¶0¸ ¶HºHÍ�¸�Í�Á�ÐTÑ ���&�+�*� �"��� � ��� ����� ���
� ��� � ��� �
EVÈ	�3@0� � � É�
VÈ�� � � � E�� �TÇ\¸�¶ � ÈVÈ " Ñ

�A
�� �TÍ�¸�¹MÅQµ�¹M¸F.�¹MÅ�Í�¸�¹M¸�Æ �7¹M½QÄ MA¶0½�¾�ÍeÌ2»¿ÅQÔTÑR;A¶0Ï\Å ��»¿ÅQµÃÎ�Í�Å�¶0¸8ÅQ»L¹M¼m½�¶0Î\Ç�Æ<»L¹MÅQ»�Í�¸ �
´�µ�¶HÍ�½�¶0ÅQ»�ºe¹M¼<¹M¸�Æ�¶0Á,Î\»¿½Q»�ºe¹M¼<¹M¸�¹M¼¿Ð<¾Q»�¾eÑ�� ���Q� ��� �+� � ����� ��� ����� ����!�� �*�<��� 
 � ��
VÈ��
EVÉVÈ�� � È�
 � Ñ

�ÝÈ��N�7¹M½QÄ �Ç\ÂVÂT¶0ÅQÅeÑ�´�µ�¶�½Q»�¾QÄ %�Ó ½�¶H¶G½ ¹MÅ�¶�»¿¸¡µ�¶0Å�¶0½�Í�ÂT¶0¸�¶HÍ�Ç�¾g%x¹MÂT¶0¸8Å�¶HºHÍ�¸�Í�Á,»�¶H¾eÑ
 ���&� ����
 �7��� ��������� ���� �������M���	� ����! $ ��� � �+��
 � ��� � È " E��2È�@VÈ�� � ÈVÈ�E<Ñ

� � É���Ò'Ñ ��Ñ���¶0µ�Í2¶�¹M¸�Æ � Ñ�Ò'¶0½Q½Q»�Ñ (x¸oÅ�¶0½Q¸�¹MÅQ»�Í�¸�¹M¼hÏ\Ç�¾Q»¿¸�¶H¾�¾º0Ð2º0¼�¶H¾_��»¿ÅQµ ¶0¸�Æ\Í�ÂT¶0¸�Í�Ç�¾
»¿¸�ºHÍ�Á,Î\¼�¶0Å�¶�Á5¹M½QÄT¶0Å�¾eÑ �öÍ�½QÄ8»¿¸\ÂAÒh¹MÎ�¶0½ � 
 � É����A¹MÅQ»�Í�¸�¹M¼ G Ç\½�¶e¹MÇ,ÍMÓ .|ºHÍ�¸�Í�Á,»�º
-�¶H¾�¶e¹M½�º µ?� �VÉVÉVÉ<Ñ

� � � �T;~»¿½QÄ��A½QÇ�¶0ÂT¶0½~¹M¸�Æ �z¹MÏ\½Q»¿ÔH»�Í�Ò�¶0½Q½Q»�Ñ ;AÍ8¶H¾�»¿¸�ºHÍ�Á�¶_»¿¸�¶��8Ç�¹M¼¿»¿ÅwÐG¼�¶e¹�Æ\¾Å�Í�ºHÍ�¸�%
¾QÇ\Á,Î\ÅQ»�Í�¸À»¿¸�¶��oÇ�¹M¼¿»¿ÅxÐ � ¶0Á,Î\»¿½Q»�ºe¹M¼h·�¸�Æ<»¿¸\ÂT¾A¹M¸�ÆÀ¹5ÅQµ�¶HÍ�½�¶0ÅQ»�ºe¹M¼h¶��<Î\¼L¹M¸�¹MÅQ»�Í�¸mÑ
;A¶0Î�¹M½QÅQÁ�¶0¸oÅAÍMÓ .|ºHÍ�¸�Í�Á,»�ºH¾��!�8Å ¹M¸<Ó�Í�½�Æ ��¸\»¿ÌT¶0½�¾�»¿ÅwÐ0� �VÉVÉVÉ<Ñ

� � ��� M~Ç\»¿¼¿¼�¶0½QÁ�Í �Z¹M½Q½ ¹M»¿¸?� �¶0¼¿Á�Ç\ÅT-�¶0»�¾ ¶0¸?��¹M¸�Æ �VÇ\¼¿»L¹ÃÌTÍ�¸ �À¹M¼¿ÅQÔp¹M¸mÑK.�Á�¶0½QÂV»¿¸\Â
Á5¹M½QÄT¶0Å�½Q»�¾QÄU¹M¸�Æ@¾ ÍeÌT¶0½�¶0»¿ÂV¸ º0½�¶HÆ<»¿Å�½ ¹MÅQ»¿¸\ÂT¾pÑ��öÍ�½QÄ2»¿¸\ÂÀÒh¹MÎ(¶0½ � �5� �=�). �1;
;A¶0ÌT¶0¼�Í�Î\Á�¶0¸oÅ*� ¶0¸oÅQ½�¶�� +Î\½Q»¿¼ � ÈVÈ � Ñ

� � E�� �VÐTÍ�ÅQ»¿Î\½ ¹�¾ ¹�ÆF� ¶HÆ<µ\»�Ñ�� � � ���&� � ������� �+� �)�	�)� �	�BÑ �TÍ�µ\¸�� »¿¼�¶0ÐY¹M¸�ÆF�2Í�¸�¾�� � ÈVÈ5��Ñ

� � �'�T.�¸\½Q» �8Ç�¶��7¶0¸�Æ\Í�Ôp¹<ÑF��½�¶HÆ<»¿Å#��Î\½Q»�ºH¶H¾,¹M¸�ÆUº0½ ¹�¾Qµ�¶H¾ � G Ç�¾Q»¿¸�¶H¾�¾�º0Ð2º0¼�¶H¾N��»¿ÅQµ ¹
¾QÇ�Æ\Æ\¶0¸�¾QÅ�Í�ÎmÑ=;~¶0Î�¹M½QÅQÁ�¶0¸8ÅÍMÓR.|ºHÍ�¸�Í�Á,»�ºH¾#� ;Ç\ÄT¶ ��¸\»¿ÌT¶0½�¾Q»¿ÅxÐ0� �VÉVÉVÉ<Ñ

� �#" �T.�¸\½Q» �8Ç�¶N�7¶0¸�Æ\Í�Ôp¹5¹M¸�Æ��_¹MÅQµ�¶0½Q»¿¸�¶T+�Ñ!�8Á,»¿ÅQµmÑ �À¹M½QÂV»¿¸ ºe¹M¼¿¼�¾#��ÅQ½ ¹�Æ<»¿¸\Â�ºHÍV¾QÅ�¾
¹M¸�Æ ¹�¾ ¾�¶0Å_Î\½Q»�ºH¶H¾�»¿¸@¶0Á�¶0½QÂV»¿¸\Â7Á5¹M½QÄT¶0Å�¾ � ´�µ�¶,·�¸�¹M¸�º0»L¹M¼ Á�¶Hº�µ�¹M¸\»�ºH¾,ÍMÓ�ÅQµ�¶
¾QÇ�Æ\Æ\¶0¸5¾QÅ�Í�Î�¾*Î\µ�¶0¸�Í�Á�¶0¸�Í�¸mÑ&;~¶0Î�¹M½QÅQÁ�¶0¸8Å ÍMÓ .|ºHÍ�¸�Í�Á,»�ºH¾#� ;~Ç\ÄT¶ �¸\»¿ÌT¶0½�¾Q»¿ÅwÐ0�
�VÉVÉ � Ñ

� �



� � @��T.�¸\½Q» �8Ç�¶2M�Ñ � ¶0¸�Æ\Í�Ôp¹<Ñ -�¶e¹M¼ Ï\Ç�¾Q»¿¸�¶H¾�¾,º0Ð<º0¼�¶H¾�»¿¸ ¹7¾QÁ5¹M¼¿¼�Í�Î(¶0¸ ¶HºHÍ�¸�Í�Á�ÐTÑ
��� �	���� ��� � � ������� ��� � ��� � ��� � 
 � ���7� � � È � � 
 � 
��&�2¶0Î\Å�¶0Á�Ï(¶0½ � ÈVÈ � Ñ

� ��� ��Ò�¹MÏ\¼�Í +�Ñ=�~¶0Ç\Á�¶0ÐT¶0½Y¹M¸�Æ ��¹MÏ\½Q»¿ÔH»�Í Ò'¶0½Q½Q»�Ñ G Ç�¾Q»¿¸�¶H¾�¾5º0Ð<º0¼�¶H¾�»¿¸ ¶0Á�¶0½QÂV»¿¸\Â
¶HºHÍ�¸�Í�Á,»�¶H¾ � ´�µ�¶�½�Í�¼�¶�ÍMÓ�»¿¸oÅ�¶0½�¶H¾QÅ�½ ¹MÅ�¶H¾eÑN;~¶0Î�¹M½QÅQÁ�¶0¸8Å�ÍMÓ .|ºHÍ�¸�Í�Á,»�ºH¾��?�¶<�
� Í�½QÄ ��¸\»¿ÌT¶0½�¾Q»¿ÅxÐ0� �VÉVÉ � Ñ

� � 
���Ò'¶HÆ<½�ÍB�@Ñ �Ì2»�¶HÆ\Í\Ñ G Ç�¾Q»¿¸�¶H¾�¾Yº0Ð2º0¼�¶H¾Y»¿¸�¹ ¾QÁ5¹M¼¿¼�Í�Î(¶0¸ ¶HºHÍ�¸�Í�Á�Ð ��»¿ÅQµ ¹
Ï�¹M¸\Ä8»¿¸\Â�¾�¶Hº0Å�Í�½eÑ �~Í�½QÅQµ��¹M½�Í�¼¿»¿¸�¹��8Å ¹MÅ�¶ �¸\»¿ÌT¶0½�¾Q»¿ÅwÐ0�!�VÉVÉ � Ñ

� � È�� ��¹M½QÁ�¶0¸� Ñ -¶0»¿¸\µ�¹M½QÅeÑ ;A¶BÓ�¹MÇ\¼¿Å�º0Ç\½Q½�¶0¸�º0ÐGº0½Q»�¾�¶H¾¹M¸�Æ ¾�ÍeÌT¶0½�¶0»¿ÂV¸7º0½�¶HÆ<»¿Å�½ ¹MÅg%
»¿¸\ÂT¾eÑ �öÍ�½QÄ2»¿¸\Â Òh¹MÎ�¶0½F
 � E�
��)�A¹MÅQ»�Í�¸�¹M¼*G�Ç\½�¶e¹MÇ�ÍMÓ .|ºHÍ�¸�Í�Á,»�º -¶H¾�¶e¹M½�º�µ?�
�VÉVÉ��<Ñ

�A�VÉ�� MA¶HÍ�½QÂT¶�´�¹MÇ�º�µ�¶0¸)¹M¸�Æ,-Í�Ï�¶0½QÅ �Ç�¾�¾�¶0ÐTÑ � Ç�¹�Æ<½ ¹MÅQÇ\½�¶�%�Ï�¹�¾ ¶HÆ�Á�¶0ÅQµ�Í2Æ\¾hÓ Í�½|Í�Ï�%
Å ¹M»¿¸\»¿¸\Â�¹MÎ\Î\½�Í �<»¿Á5¹MÅ�¶�¾ Í�¼¿Ç\ÅQ»�Í�¸�¾�Å�Í�¸�Í�¸\¼¿»¿¸�¶e¹M½�¹�¾�¾ ¶0Å�Î\½Q»�º0»¿¸\Â�Á�Í8Æ\¶0¼�¾eÑ � ����� � �
� � � ���� ��� " È � E � � � EVÈ�@�� � ÈVÈ � Ñ

�A� � � �~¹M½�Í�¼�Æ �(¹M¸\Â�Ñ .�¸�Æ\Í�ÂT¶0¸�Í�Ç�¾~Ï(Í�½Q½�Í#��»¿¸\Â�ºHÍ�¸�¾�ÅQ½ ¹M»¿¸oÅ�¾ ��»¿ÅQµG»¿¸�ºHÍ�Á,Î\¼�¶0Å�¶_Á5¹M½g%
ÄT¶0Å�¾eÑ�� ���  � ��� ����
 �+��, � ����� �)�<� " �	� " � � � � 
 � � ���VÉVÈ�� � ÈVÈ � Ñ

���



0
2

4
6

8
10

−10

−5

0

5

10
−8

−6

−4

−2

0

2

4

6

8

10

ya

v(
y,

a)
,w

(y
)

Student Version of MATLAB

��»¿ÂVÇ\½�¶ ��� +�Ç\Å ¹M½QÄ2ÐY¹M¸�Æ2-�¶0Î�¹HÐ2Á�¶0¸oÅ �*¹M¼¿Ç�¶ �\Ç\¸�º0ÅQ»�Í�¸�¾

��E



0
2

4
6

8
10

−10

−5

0

5

10
−6

−4

−2

0

2

4

6

8

10

ya

a(
y,

a)

Student Version of MATLAB

�â �

��»¿ÂVÇ\½�¶N� � �Î\ÅQ»¿Á5¹M¼�Ò'Í�¼¿»�º0Ð �\Ç\¸�º0ÅQ»�Í�¸

�5�



0

2

4

6

8

10 −10

−5

0

5

10

0

0.2

0.4

0.6

0.8

1

a
y

λ(
y,

a)

Student Version of MATLAB

��»¿ÂVÇ\½�¶NE � �Î\ÅQ»¿Á5¹M¼ZÒ�½�Í�Ï�¹MÏ\»¿¼¿»¿ÅwÐ ÍMÓ ;A¶BÓ�¹MÇ\¼¿Å

� "



0
2

4
6

8
10

−10

−5

0

5

10
0

1

2

3

4

5

6

x 10
−3

ya

ψ
(y

,a
)

Student Version of MATLAB

��»¿ÂVÇ\½�¶>� � .�½QÂTÍ2Æ<»�º�Ò�½�Í�Ï�¹MÏ\»¿¼¿»¿ÅxÐ/;~»�¾QÅQ½Q»¿Ï\Ç\ÅQ»�Í�¸

��@



0 200 400 600 800 1000 1200
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

State Index

λ(
s)

γ = 1.0
γ = 1.5

Student Version of MATLAB

��»¿ÂVÇ\½�¶ " � . �(¶Hº0Å�ÍMÓ �»¿ÂVµ�¶0½ -�¶0¼L¹MÅQ»¿ÌT¶*-�»�¾QÄ�+'ÌT¶0½�¾Q»�Í�¸?� 


� �



0 200 400 600 800 1000 1200
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

State Position

λ(
s)

β = 0.96
β = 0.94

Student Version of MATLAB

��»¿ÂVÇ\½�¶N@ � . �+¶Hº0Å�ÍMÓ ��»¿ÂVµ�¶0½ ;»�¾ ºHÍ�Ç\¸oÅ���¹�º0Å�Í�½#� Z

��




0 50 100 150 200 250 300 350 400 450 500
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

State Position

λ(
s)

σ = 0.3 
σ = 0.32

Student Version of MATLAB

��»¿ÂVÇ\½�¶ � � . �(¶Hº0Å�ÍMÓ �»¿ÂVµ�¶0½ (w¸�ºHÍ�Á�¶ �|Í�¼L¹MÅQ»¿¼¿»¿ÅxÐ

�VÈ



0 200 400 600 800 1000 1200
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

State Position

λ(
s)

ρ = 0.1
ρ = 0.5

Student Version of MATLAB

��»¿ÂVÇ\½�¶N
 � . �(¶Hº0Å�ÍMÓ �»¿ÂVµ�¶0½ (w¸�ºHÍ�Á�¶�Ò�¶0½�¾Q»�¾QÅ�¶0¸�ºH¶

EVÉ



0 200 400 600 800 1000 1200
0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

State Position

λ(
s)

r = 1.5%
r = 2.0%

Student Version of MATLAB

��»¿ÂVÇ\½�¶�È � . �+¶Hº0Å�ÍMÓ ��»¿ÂVµ�¶0½ ;~¶BÓ�¹MÇ\¼¿Å -�»�¾�Ä �\½�¶H¶N-¹MÅ�¶

E �


	Sovereign Risk and Macroeconomic Fluctuations
	1 Introduction
	2 The Model
	2.1 The Sovereign
	2.2 International Lenders
	2.3 Equilibrium

	3 Algorithm
	4 Results
	4.1 Properties of the Solution
	4.2 Determinats of the Probability of Default and the Borrowing Limit

	5 Conclusions
	References
	Figures


