
Bank, Peter; Riedel, Frank

Working Paper

Existence and structure of stochastic equilibria with
intertemporal substitution

SFB 373 Discussion Paper, No. 2000,104

Provided in Cooperation with:
Collaborative Research Center 373: Quantification and Simulation of Economic Processes,
Humboldt University Berlin

Suggested Citation: Bank, Peter; Riedel, Frank (2000) : Existence and structure of stochastic equilibria
with intertemporal substitution, SFB 373 Discussion Paper, No. 2000,104, Humboldt University of
Berlin, Interdisciplinary Research Project 373: Quantification and Simulation of Economic Processes,
Berlin,
https://nbn-resolving.de/urn:nbn:de:kobv:11-10048304

This Version is available at:
https://hdl.handle.net/10419/62256

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your personal
and scholarly purposes.

You are not to copy documents for public or commercial purposes, to
exhibit the documents publicly, to make them publicly available on the
internet, or to distribute or otherwise use the documents in public.

If the documents have been made available under an Open Content
Licence (especially Creative Commons Licences), you may exercise
further usage rights as specified in the indicated licence.

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://nbn-resolving.de/urn:nbn:de:kobv:11-10048304%0A
https://hdl.handle.net/10419/62256
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


� � �������
	 ��� �	 � ������� ����� ��� ���
��������� �������� �  !� �#"#�%$ ���% & �'���

( 	)���*�+���-, . �)��/" �!� $ �����'���!���0�1	 2

3547698;:<8>=�3@?0ACBD?EACFDGH=<?EACB7IKJL8;F08;MON
P5QSRUTWVYX[Z]\_^E`baLc]dWegfWaL\ihjVlk5m5dWenXoaL`

p'qsr0tYuCvwtyx;z|{b};}>}�~ ���E������qst����i�>�|�@�jqS��qS��r#qst��S�<z#{b};}>}

�����������s���
 ¢¡¤£s¥§¦W¨y¡©¡gªO«¬¯®¯¡n°s±g¡©¦y²<³y°K´µ¥§¥l¦W¶�·�¸¹¡�ºs¥§¡n»K¡n¼�»S«½«oºs¥¾«»s¿À¶µÁO¡n°K³ÃÂy¡n°�®l¬�Äs£S¥l¡�²Å¡�¥§¡n°s±g¡n¬¡gª�ÁS«oºS«o®;½o¦�±�³y½�¬l»sºS¬¯®l«o®l»O®l«¦�°¤«°©®lÁO¡%¬¯¡n°s¬¯¡E¦y²sÆÇ«°SÈOÉyÊ�Æ¹»s³y°OÂOÊy³y°sÈÌË©¥l¡�£S¬%ÍÏÎnÐyÐyÑ�Ò¾ÓCÔ'Õ_±�«o¡n°�®³y½½o¦�±�³Ã®l«o¦�°s¬�³y°sÈ�¬l»O£S£Ö¦y¥§®l«°OÂ¤£s¥¾«±g¡Ç²×»s°s±g®l«¦�°s³y½¬%³Ã¥l¡©«ÈO¡n°�®l«ÙØS¡nÈ�³y°SÈ�±¾Ás³Ã¥§³y±g®¯¡�¥§«Ú�¡nÈbÓ0Û¹°�ÜÈO¡�¥#ÆÇ«[°sÈOÉY·�ÆÇ»s³y°sÂ�·�Ë©¥l¡�£S¬0£s¥l¡�²Ý¡�¥l¡n°s±g¡n¬�Ê�¡n¼]»s«½«ºs¥§«»s¿À£S¥§«±g¡¹£s¥l¦�±g¡n¬l¬¯¡n¬�³Ã¥l¡©¬¯¡n¿@«¿�³Ã¥l®l«°�ÜÂ�³y½o¡n¬©²Ý¦y¥¤³Ã¥lºS«o®¯¥¾³Ã¥lÉÞ¡n°sÈO¦�¶µ¿ß¡n°�®l¬�Ê>ºà»O®¹«[°áÂy¡n°O¡�¥§³y½LÊ;®lÁs¡�ÉâÈO¦Þ°O¦y®©ºw¡n½o¦�°sÂ_®¯¦K®lÁO¡@¬l£S³y±g¡¬l»OÂyÂy¡n¬¯®¯¡nÈ+¦y¥§«oÂ�«°S³y½½oÉ¢º]É�Æ¹«°sÈOÉ�³y°sÈ�Æ¹»s³y°OÂ�ÍÏÎnÐyÐyÑ�Ò@Ès»O¡K®¯¦ã³y°ä³yÈSÈs«o®l«o¦�°s³y½�¬l«[°OÂ�»s½³Ã¥½o¦�±�³y½b®l«¿ß¡¤±g¦�¿ß£w¦�°O¡n°�®�Ó

å#æÃçYè�è�é�êië0énì>í0î§çyëÏï�ðÏñ�îÇò�éWêÏïóðÏñ�çYô�õ�ï�õWî¾ö¹î¾÷øô�ï�ðÏñYùnìoë<ë�ñ�êóéWç�õ�ñ�æyòwú�û�ü�ûYý>þ¯ÿ0çYùnô�ë�÷���ð¾ù�ë�÷ éWôßùWô��@æÃ÷ öµç��Ùù�ëó÷øé�ôénì��>ð§éWô�é�ö ÷ ð	�;êóéyðlî¾ïóï�î¾ï�
�ý�÷ ï<õ�êóùnë�îlìç�����HùWð��Ãô�é���� î���õWî����
�	� î�� éWç������ ÷���î#ë�éHë�ñYùWô��ßí0ùWê�êóî��ÖíEç�� îµìéWê�ïiçYõWõWî ï ëó÷øôYõ¤ù¤ö éWêóî|õWî¾ô�î§êÏù��àùnè�è�êóé�ù�ðÏñsý�ùWô���� �øêó÷ ðÏñ�!EéWêÏï ëìéWê'ñYî�� èyìç��"��÷ ïóðlçYïóï�÷øé�ôYï��
#%$'&)(+*,*-*/.�0�132�4�576�5�8�9:.�.<; =>5�9�6?;3@�ACB �;êó÷øö©ùnê��ED�F úHG-I�Jyï�î¾ðlé�ô���ùWêK�/D�F¾úCü�I
L�MON .�0�132�4�576�5�8�9:.�.<; =>5�9�6?;3@�ACB í%GPF�ýYí	D�F
Q 4�REST@�UKV�.W9�AXV%Y�ZPUK9:.�47.7BH[ î¾ô�î§êÏù��\�T]�ç�÷� ÷�^�êó÷ ç�ö5ý�_séyð§ù-�SæÃç�^Yïië�÷øë�ç�ë�÷ éWôsý�`EéWôbaPc<÷øö îed ���y÷ ëó÷�f�îg�'ëó÷�� ÷ ëh�



ikjmlXnpo?n<q�rsnutwven�xKy{z<|Tx7}:rbx<}�~��e��r:t�o���l�q��bx�n�xslmxKn��P| �

�����e�e�{�����E�e�+�w�

�k�C�������w�m�:�p�C���X�¡ £¢C�¤�¤¥� ����C��¦§�s�?�w¦§�?�� £¨+©p�C�s¦ª����«����s�p�s�m�:¦¬�h�C®¨,�C�������¯�"�:�?�X�°���W�s±�¦ª�: X�w¦
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Ö �Óy «¸Ø�� wÎ { )W¯}«ÁØ Ã � y w Æ �YÎ·° � ¯}«¸Ø��YÎ�°
 X�EºW¦�ºk X�\�:¦,¥È�s�¯��±��Pº�´

¢
Ô �tÕ �"\²� � ��� � ��Ö �Ø× ����Xb��Ù��g�"Z
å¸�u�s¦+¡�s±�¦+��¦½�s¦+¨�±����p¨b X©���s¦,©?�?�w�?�� Xs�p¦+�+¶�ºW¦� �s¦����Pºð�p�{ ¬�>�C���p�s�?�C�¹�s�ª��s�P»C¦½¦-è"�p���:¦,��¨+¦��X�²¦+Ì����ÞÝ
©?�p«�s�? ��h�CE�p���s¦+��:¦+�w�T�C: X©>¨+�C�m�s���w�m�:�p�C�H´ð�tY� �fñC�Rñ Q �Cqs�>t�qS� ���=R � ¦W���� X��	«\·�¥�¦-¾����?�m¢¸�:±m¦W¨,�Cs�¦+�s�T�C��¥m¦+��¨,¦�Úõ�s�¸º/±��p¨�±§Â� XÑ��m�� �����×�
¾mè"¦+¥Ê�>�X�?�\���:±�¦,�Cs¦,�óº/�?©p©	«T¦w X����©p�?¦+¥�´¬µ²�£�:±m�?��¦+��¥�¶ ©p¦,�+¶��h�X� X�\· m { j ¶�Û Ã m Æ ¥�¦,���X�s¦ª�s±�¦
�s¦-�'���e X©p©H�C�m�s�?�C�� �©���s�p¨+¦�¥�¦+�m�s�p�s�?¦,�(« {°á â Ãhã�ã q Ì Æ º/±��?¨�±È�s�����T�C��¸�s±�¦) �©?©?�¤¨b ��:�?�X���Ow) X��¥
º/±��p¨�±H¶��?�õ X¥�¥m�p�:�p�C�H¶"�: ��s�?���u·

ák � k ¯}â¹Ø�Ì�° )�«N) â¯}â¹Ø�Ì¤° ãuã q Ì ä  m´×¦X´Ë X�m¥ y «¸Ø�� wÎ { ) m Î �h�CE¦,»X¦+�·uËM{^��nÃ ÅXÆ

À¸¦,s¦�¶ á  X��¥Éâ  �s¦®�:±m¦½�X�m�:�p�C�� X©H¢X: X¥��p¦+�\�/«T�C����¥��/�p���ss�¤¥���¨,¦+¥õ�?�{å'���s���w�m�:�p�C� Å ´� ¦����Pº ¥m¦,¾���¦��s±�¦�¨+�C�s¦+���>�X��¥�¦+�m¨+¦Ú Ã m Æ ]_lk Â m Îåg y «¸Ø�Ì Îfy*� wÎ { Ä Î=I!J k «�{.Û Ã m ÆÜp Ã m { j Æ nÃ � Æ
ì<��oes�C�T�C���p�:�p�C�8�"´ � «T¦+©p�Pº�¶	ºk¦£��±��PºÏ�:±� ��§�?��¥�¦,¦+¥zÚð�s ��:�p��¾�¦,�§�:±�¦�¨,�C��¥��3�:�p�C���½s¦+Ì����ps¦,¥Ó�h�C
Â� XÑ��m�� �����×�%�:±�¦,�Cs¦,�È´%À¸¦+�m¨+¦X¶ÝÚÊ±� X�� �¾"èm¦,¥¹�T�C�?�\� m L({ j ´%þ�¦-�Y�OL ]_ �-w Æ  X��¥ª�����:¦E�:±� ��b¶�«\·
¥�¦-¾����p�s�?�C�¹�X�ÞÚ¡¶m�:±m¦+s¦'�?�|«NL({.Û Ã m L Æ ����¨�±£�:±� ���¯"«NL+Ø�Ì Î·° _ ¯"«NL+Ø��OLÎ °W�h�CW¦,»C¦,�·�ËM{^�Á´gå'�Y«PL
�s�m���>�X��:���:±�¦¸¦��w¨+�p¦+�\�E �©?©?�¤¨b ��:�?�X�´�3Lb¶��:±��p�W¢X�p»C¦,�k���W¦-è"�?���:¦,��¨+¦®���� �Ì��� X��� ä ¦,Ì����?©p�?«���?���Ç�?�¯�s±�¦
 X�"è"�p©?�³ ��·w¦+¨,�C���C�)·¹º/±�¦+�¦�¨,�C���s�m�¯�m�s�?�C�{���� X¨+¦,�' �s¦�¢C�p»X¦+�õ«\·��:±�¦��C�¥�¦+/�p¥�¦b X© �� [ß � [	´

¼ �Pº�¶Ts¦+¨+ X©?©>�hs�C� þ�¦+�w�¯  Å ´ � �:±� ��b¶T X�E�:±m¦�¥�¦,���s�3�<·�«PLÁ�?��¥m��¨+¦,�' ª��s�p¨+¦��h����¨-�:�?�X�� X©H�����"Ý
�T�C��s�?��¢§�s±�¦½ X©?©p�"¨+ ��:�p�C� Ã � LÎ Æ Î=I?JO¶��p�¡�§�����/�: XÑX¦��:±m¦��h�Xs�

« L _ �¹ �èÎ ` ·�LÎ Ú^Õ Î Ã � LÎ Æ lÃ � Æ
�h�C����C�¯¦¬¨,�C������ X�\�:� · LÎ �ùÖ"´ ¼ �X�s¦ª�s±� ��+¶H»"�? ��:±�¦ªs�p¢C±\���s�p¥�¦¬�X� Ã � Æ ¶ì«NL� X©?©p�Pº/�� {¨+ X���C�m�?¨b �©
¦-è¤�s¦+�����?�C�ª�:�� ����ss�p¨,�:©3·)�T�C���p�:�3»C¦�¶C«>�X����¥�¦,¥¹ X�m¥¬�C�m�:�p�C�� X©"��s�¤¨+¦,�s�g�C�¬�:±m¦¡º/±��C©?¦¡�s�?�w¦k�p���s¦+�»X �©
Ô ÖmØsÙ/Ú�´¸µE±��?�¸��s�¤¨+¦,�s���p��¥���¨,¦+�+¶T�:±����,¶� ¯����?¨+¦��h����¨,�s�?�C�� X©:¯"« L Ø�n °Á�C�à�:±m¦�Å©? Xs¢X¦s�O¨+�C�m�s���w�m�:�p�C�
�s�� X¨+¦ � [	´

þ�¦,�®�m�'��¦�è"�'�s±��Pº �s±� ��b¶T�?�È¨+�C��ö�����¨,�s�?�C�õº/�p�s± Ã � LÎ Æ Î=I?JO¶O�:±��p�Á�h���m¨,�:�p�C�� X©:¯"« L Ø�n±°Á¥m¦,¾���¦,�� 
�:���¦)å¸s���º ä 
®¦+«��¦+� ä ¦,Ì����?©p�?«���?���Í�h�XÁ�s±�¦SÅ�©³ X�¢C¦s�O¦,¨+�C���X�)·{º/±�¦+�¦)¨+�X���s���w�m�s�?�C�È�s�� X¨,¦+�� X�¦
¢C�3»C¦+��«\· � [	´ µ²�/�:±m�?�H¦,��¥H¶�¾mèjËM{^�� X�m¥½¨,�C�����?¥�¦,² E��©? X�j�YÎì{ � [§º/±��?¨�±½�?�H���:��?¨,�s©p·'��s¦-�h¦+s�¦+¥
�:��� LÎ ¶Á��´×¦X´3¶Á X�s�����¯¦ Õ Î Ã �YÎ Æ x Õ Î Ã � LÎ Æ ´ � ¦�±� b»X¦¿�:�Ð�s±m��º �:±� ��Q¯"« L Ø��YÎ�° x ¯}« L Ø¨� LÎ ° _¯"«NL+Ø�Ì Î·°,´eì<�{�� X¨-�b¶�ºW¦½±� P»X¦

Ö x Õ Î Ã � LÎ Æ y Õ Î Ã �YÎ Æ �¶¯ Ú^Õ Î Ã � LÎ Æ Ø�� LÎ y8�YÎ·°��¶¯"« L Ø�� LÎ y��YÎ�°�à · LÎ Ø



ikjmlXnpo?n<q�rsnutwven�xKy{z<|Tx7}:rbx<}�~��e��r:t�o���l�q��bx�n�xslmxKn��P| ���
º/±�¦,s¦��:±�¦�©? X���{¦,���:�p�¹ ��:¦¿�p�£¥���¦��:� · LÎ Ú»Õ Î Ã �OLÎ Æ )�«PLõ X��¥ë�:�Ð�s±�¦�ÛO �� ä �Xûð¨,�C��¥��3�:�?�X�ë�?�
þ�¦+�w�¹  Å ´ � ´ÊÀÁ¦+��¨,¦X¶� X�\·Ó�m©³ X�Òº/±m�?¨�±í�?�§���:��?¨,�s©p·°���¦,�h¦+�s¦,¥í�s� �3LÎ »¤�?�X©³ ��s¦+���s±�¦��p��»X¦+���:�C����
«���¥m¢C¦,�Á¨+�X�����s: X�p���+´

¢
ì��Ás¦+�¯ X�p���¡�:�ª¦+���� X«m©?�?��±

ð�tY�RÓ#�>�Ã�L��� �����¥���,£¥�bd@¡�VYenegd�f � VY`>ZSdW`X¡�d Ú ZSd·¼|` d ZKT�h Ã � Æ¤f ô \iaÝf·¼ d�fH\·�bdj¡�VY`>Z]aL\iaóVY`ÖfßVlk )ô <YQ Û\ ô `ba
© f ¼ìÙàd Z � VYaL`b\|\·�bd�VYegdWR�Ö
× a±ØásEVYe�dWc]dWenh m { j § Ú Ã m Æ�aÝf ô ` VY` æ dWR � \�h-¡�VY`bc]d5ÙUfWQÖTWfydW\¤Vlk j ¢× aLa±Ø Ú aÝf�Q �	� dWe1�bdWRKa æ ¡�VY`b\�aL`bQbVYQOf�§|a}¢id
¢ §|\��bd1¦]e ô�� �

` Ã m Øãâ Æ&k m { j ØÎâ-{bÚ Ã m Æ l
aÝf¤¡WXÝVyfyd ZUaL` j ¬ j ¢

65=i|q|q}z~ � ¦½ X¥��C�m�E�s±�¦����X�: ��:�p�C���hs�C� �:±�¦����¦+¨+¦,¥��?�m¢¯����"���7´
� ´Áþ�¦,�k���W�h�¤¨+�m�W�C�� X�s��¦+��s�?�C� Ã � Æ  X�m¥¹���X�s¦¸¾�����W�:±� ��PÚ Ã m Æ �p�W�m�C��¦+�w�m�<·ª�h�C�¦,»X¦+�· m { j ´
ì<��¥m¦+¦+¥�¶%ºk¦�Ñ����Pº �h��C� þ�¦,�¯�¯  Å ´ � �:±� ��p« w �������T�C��s�)�:±m¦� X©p©?�¤¨b ��s�?�C� �-w�´à�k©p¦b X�©p·X¶�s±��?�E����C�T¦+��<·��?�/�?��±m¦+s�3�:¦,¥£«�·{¦-»C¦,�·{�T�C�s�3�:�p»X¦��§��©3�:�?�m©?¦'����« w ´WîÈ�Xs¦+�P»X¦++¶�ºW¦�±� b»C¦ák � k )�« w ) â
����¨�±ë�:±� ��-« ]_ « w à(¯}â¹Ø�Ì�°¹�C«\»"�p�C����©p·Õ�: ��s�?��¾�¦+���:±m¦à¾�s���{¨+�C�m���:s X�?�\�£�p� Ã ÅCÆ ´ ì��õ X©?���
�s ��:�p��¾�¦,�/�s±�¦��s¦,¨+�C��¥È¨+�C�m���:s X�?�\�+¶��s�?�m¨+¦�«\·{þ�¦+�w�¹  Å ´ � Ã �p�?� Æy « w Ø�� wÎ { _Øm Î y
Ú»Õ Î Ã � wÎ Æ Ø�� wÎ { ) m Îå¯"â¹Ø�Ì¤°@n
µE±��p�/�s±��Pº/�/�:±� ���Û Ã m Æ  X��¥H¶�±m¦+��¨,¦X¶T X©?����Ú Ã m Æ �?�E���C�m¦+�w�m�<·C´
�k�C�\»X¦-è"�p�<·)�X� Ú Ã m Æ �h�C©p©?�Pº/� �h��C� ¨+�C�\»X¦-è"�p�<·)�X��Û Ã m Æ ´gîÈ�C�¦+�P»C¦,+¶� X�\·3â^{Ú Ã m Æ �: ��s�?��¾�¦+�âbÎ�� ÖÓ�h�C�¦-»C¦+�· Ëº{W�Î«T¦+¨+ X����¦°���½�s±�¦��s¦,¨+�C�m¥Ü¨,�C�����s: X�p�\�{�?� Ã ÅXÆ ´ ì<�ê X¥m¥��p�s�?�C�H¶Ð Î âbÎ _ � «\·�þ�¦+�w�¹  Å ´ � Ã � Æ ´)À¸¦+�m¨+¦X¶�ºW¦ª±� b»C¦w�?�¿�� X¨-�OÚ Ã m Æ ß j º/±��?¨�±°¨+�C�w��©p¦,�:¦,�
�s±�¦���s�¤�X�²�X�% ��s�s¦,��s�?�C� Ã � Æ ´

Å ´/µ �£��s�P»X¦¯ ��s�s¦,��s�?�C� Ã �?� Æ ¶�©p¦,� m � { j  X��¥]â � {'Ú Ã m � Æ Ã � _ � Ø Å Ø�n
n�n Æ ¨+�C�\»C¦,s¢C¦¬�s� m 0
 X�m¥äâ 0 ¶es¦,�s�T¦+¨,�s�p»X¦+©p·X´ � ¦�±� P»X¦��:����±��Pº �s±� ���â 0 {VÚ Ã m 0 Æ ´ oe�m�´� �1]_ � w ¥  X��¥Ð©?¦-�« � {FÛ Ã m � Æ «>¦�����¨�±È�s±� ��â �Î _Vm �Î g ¯·« � Ø¨Ì&ÎRy*� �Î ° Ã ËM{^� Æ nÃ �CÆ
®��¦¡�s��¨+�C�m¥��p�s�?�C� Ã ÅCÆ ¶C�s±�¦E�s¦,Ì¤�m¦+��¨,¦ Ã « � Ø�� _ � Ø Å Ø�n�n�n Æ �?�	¥��C�w�?�� ��s¦+¥¬«\·§�s±�¦ ãDã q Ì ä
�p���s¦+¢Cs X«�©p¦®��s�¤¨+¦,�s�Dâ)à&¯"â¹Ø¨Ì¤°,´gì<�{�� X��:�?¨,��©³ �+¶m�3�/�?�E���m�p�h�C��¯©3·¯�p�\�:¦+¢X: X«�©p¦� X��¥H¶�«\·��s±�¦
®���"�h�Cs¥ ä o²¦,���:�p� ä �s±�¦+�C�¦+�õ¶e�:±�¦,s¦{�?�ª ��s�m«��s¦,Ì¤�m¦+��¨,¦X¶Á X¢\ X�p�Ó¥�¦,���X�:¦,¥ú«\· Ã « � Æ ¶gº/±��?¨�±¨,�C�\»C¦+�¢C¦+�Áºk¦+ XÑ�©p·��s�ª�s�C�w¦j«÷�?�õá â Ãhã�ã q Ì Æ ´
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É'�¡¨,�C����s¦X¶²�:±��p��º/�p©?©	·¤�p¦+©?¥Ê X���s¦+��:�p�C� Ã �?� Æ ´�É®��½ X�¢C���w¦+�\���?��«� X��¦+¥Ó�C���:±m¦w�h�C©p©?�Pº/�?�m¢
�¦+�s�m©p�

©p�?�� ¯}« � Ø�� �Î ° _ y «ÁØ�� 0Î { �h�CE¦,»X¦+�·�ËM{^�Ã �CÆ
º/±��p¨�±à¢C�¤¦+�/«� �¨�Ñ{�s�^�W¦,º/©?¦-· Ã �PÄs�CÄ\Æ  X��¥{º/±��p¨�±Èº/�?©p©H«T¦�¦,���� �«�©?�p�s±�¦,¥È�p�¿ÿ¤�s¦+���w�X�²�:±��p�
����"���7´
å¸�£ Ê¾�����£ �����©?�p¨b ��s�?�C�ü�X���k¦-º/©?¦-·�×��¨,©³ X�p�È¶kºW¦¿�����:¦È�s±� �� Ã �\Æ ±��C©?¥m�¯�:���¦X´ ì<��¥�¦+¦,¥H¶
¢Cs X�\�:¦,¥ Ã �CÆ ¶m�s±��?�¡�h�X©?©?�Pº/�E�p�¯�w¦+¥��? ��:¦,©p·ª«\·{©?¦-�s�s�?��¢)�¤®�i �p� Ã �CÆ ´
ÿ"�p�¯�p©³ X�©p·X¶�ºW¦½�s±��Pºð�s±� ��&«ë�: ��:�?��¾�¦+�/�:±m¦½��¦+¨,�C��¥à¨,�C��¥��3�:�p�C�{�?� Ã ÅCÆ �h�X m�_Óm 0 ´gì<��¥m¦+¦+¥
 X��« � {ØÛ Ã m � Æ «\·Ð¥�¦-¾����p�s�?�C��¶%ºk¦£Ñ����PºÍ�s±� ��¬¦+ X¨�±~« � �s ��:�p��¾�¦,�u¯"« � Ø��-�Î °�) m �Î �h�C
¦-»C¦+�·JË�{*�Á´Få��p»X¦+�Ês¦+©? ��:�p�C� Ã �CÆ ¶ ºW¦¹�¯ b·Ê�� X�s�½�:�È�s±�¦w©?�?�w�p�+�'®Qi �:�à�X«m�� X�p�°�s±�¦
¥�¦,�s�ps¦+¥õ�?�m¦+Ì��� X©p�p�:�p¦+� y «¸Ø¨� 0Î¶{ ) m 0Î Ã ËM{^� Æ n
µE±�¦/¾������¨+�C�m¥��p�s�?�C�¬�p� Ã ÅCÆ �?�e���� X«�©p¦Eº/�p�:±ª�¦+�s�T¦+¨-�W�s�½ºW¦b �Ñ¬¨+�C�\»C¦,s¢C¦,��¨+¦¸�?�wá â Ãhã1ã q Ì Æ
 X�m¥È�p�¡�:±����/�?��±m¦+s�3�:¦,¥õ«\·�«ú�h��C�,« � Ã � _ � Ø Å Ø�n�n�n Æ ´
�k�C�m¨+¦+����?�m¢ª�s±�¦��s�m���>�X��:�p��¢¬����C�>¦,��<·¹�X�ì«¸¶��m�X�:¦®¾�����E�s±� ��b¶¤�hs�C�ÿ«Ã� á à Ã k � k ¯}â¹Ø�Ì�° Æ
�3�¡�h�C©?©p�Pº/�¡�:±� �� ¯"«ÁØ�Ì�°�� ¯ á Ø¨Ì¤°k � k ¯"â¹Ø�Ì�° x Ö n
ÀÁ¦+��¨,¦X¶Á�?�ú�Xs¥�¦,¯�:�Ê»C¦+��p�u· «\{�æ Ã m 0 Æ ¶/�p�¯�C��©3·Õ�¦+�¯ X�?�m�w�s�Ó�s±��Pº �:±� ��b¶E���m¥�¦+¹�s±�¦
����?¨,¦à¥�¦,���s�3�<· «Á¶/¦,»C¦,�·÷ X©?©p�"¨+ ��:�p�C�~� { �� J[ º/±m�?¨�±ë�?�¯��s¦-�h¦+�s¦+¥÷�s�*� 0 �§�����¹±� b»C¦
 õ±��?¢C±m¦+½ X¢C¢C�¦+¢\ ��:¦w��s�p¨+¦ª�:±� X�J� 0 ´���·��¯�C�m�X�:�C�m�?¨+�3�<·��X�k��s¦-�h¦+s¦,��¨+¦,�+¶g�p�½���/�w¨+¦+���:�
¨,�C���s�p¥�¦+w  fW\�ena¡W\iXoh ��s¦-�h¦+�s¦+¥ú X©?©p�"¨+ ��:�p�C�8�ò�p�Ð�:±�¦{�s¦,���s¦õ�:±� �� Õ Î Ã �YÎ Æ x Õ Î Ã � 0Î Æ �h�C
¦-»C¦+�·-ËM{^�Á´�
®��¦Á�:�ª�k�C��C©?©? X�· Å ´±���s��¨�±õ X�£ �©?©?�¤¨b ��:�?�X�»� �?�W X©p�s�)���:��?¨,�s©p·w���¦,�h¦+�s¦,¥��:����¬º/±�¦+�F�Ê�p�Á©? Xs¢X¦�¦+���C�m¢C±H´¡å¸�D« � {bÛ Ã m � Æ «\·È X�s�����¯�"�:�?�X�H¶�¦b X¨�±��-�w�p�Á�������T�C��s¦+¥
«\·�« � Ã � _ � Ø Å Ø�n�n�n Æ ´ � ¦��:±����Á�C«m�� ��?���:±� ��b¶��h�C������/�w¨+�?¦,�\�:©p·�©³ X�¢C¦X¶�å« � Ø o Î �YÎç�F�¶¯"« � Ø¨Ì¤°@n
þ�¦,���:�p��¢%��®¤i �?�£�:±�¦����¦+¨,¦+¥��p��¢¯�p��¦+Ì��� �©?�p�<·¯¢C�3»C¦+�/���� «ÁØ o Î �YÎ � �¶¯"«ÁØ�Ì�°@n
µE±��p�{�s±��Pº/�{�:±� ��u« �p��¥�¦,¦+¥ê�s�����T�C��:�É� 0  X��¥H¶Á�:±�¦,s¦-�h�Cs¦�¶�¨+�C�w��©?¦-�:¦,���:±�¦�����"�X���X�
 X���s¦,��:�p�C� Ã �p� Æ ´



ikjmlXnpo?n<q�rsnutwven�xKy{z<|Tx7}:rbx<}�~��e��r:t�o���l�q��bx�n�xslmxKn��P| ���
�m´ � ¦)���:�?©p©�±� b»C¦½�:�¹�ms�P»C¦��W¦,º/©?¦-·f���®¨,©³ X�p� Ã �CÆ ´ � ¦��h�C©p©?�Pº ±m�?�¸ Xs¢C�m�¯¦,���' X��¥à���X�:¦�¾�����
�s±� ��E�:±m¦½¨,©³ X�p�Í �©?s¦+ X¥m·��h�X©?©?�Pº/�k�h��C� �s±�¦��s¦,¦+�w�?��¢C©3·¹ºW¦b XÑ�¦+¸ X�s��¦+��:�?�X�

©p�?�÷������ ¯"« � Ø¨� �Î °|) y «ÁØ�� 0Î { �h�C/¦,»C¦,�·�ËM{^��nÃ �\Æ
ì<��¥m¦+¦+¥�¶O�s±�¦½ X¢C¢C�¦+¢\ ��:�?�X�£��s�C�T¦+��<·£�X�	 X©?©p�"¨+ ��:�p�C���k X��¥{¨+©? X�?� Ã �\Æ �p�¯��©3·

¯·«¸Ø�Ì�°è�ê©p�?�÷������ o Î ¯"« � Ø�� �Î ° _ ©p�?�÷������ ¯"« � Ø¨Ì¤°@nÃ Ä\Æ
®��¦£�s�Ê�:±m¦õºW¦b XÑí¨,�C�\»C¦+�¢C¦+�m¨+¦�« � e «¸¶��:±�¦õ©³ X���ª�:¦+�� �?�w X¢\ ��?�ü¦+Ì��� X©E�:� ¯"«ÁØ�Ì¤°-´
ÀÁ¦+��¨,¦X¶�ºk¦��§�m���Á±� b»C¦½¦+Ì��� X©p�p�<·¹¦,»C¦,�·�º/±�¦,s¦§�p� Ã Ä\Æ  X��¥õ¨+©? X�?� Ã �XÆ �h�C©?©p��º/�,´
ì<�¬�C�¥�¦+%�s��¦+���� X«�©p�?��± Ã �\Æ ¶X¾mè�ËM{^�Ó X��¥¬��¦,�4� ÜÎ ]_ � 0Î g w Ì �h�X w(x Öm´ �W·��w�C���X�s�C���?¨,�p�<·
�X�²���¦,�h¦+�¦+��¨,¦+�,¶TºW¦�±� P»X¦ Õ Î Ã � ÜÎ Æ x Õ Î Ã � 0Î Æ ´�
®��¦��:�¯�k�Cs�X©?©³ ��· Å ´±�"¶mºk¦½ X©p�s�ª±� b»C¦

Õ Î Ã ��ÜÎ Æ x Õ Î Ã � �Î Æ �h�CE©³ X�¢C¦+�²´
ÿ"�p��¨+¦j« � �s���m�>�C��:�/�:±�¦½ X©p©?�¤¨b ��s�?�C�^�-�"¶��p�k�h�C©?©p��º/�W�:±� ��/�h�CE����¨�±F�� « � Ø��jÜÎ g o Í�é� Î � �Í � �W¯}« � Ø�Ì�°
�C,¶�¦+Ì����3»� X©?¦,���s©p·X¶ ¯"« � Ø��jÜÎ °è�¶¯"« � Ø�� �Î °jn
þ�¦,�ê�¿�s¦+��¥õ�:�ª�?�m¾����p�<·� X��¥{���s¦��:±m¦�ºW¦b �Ñ£¨+�C�\»C¦,s¢C¦,��¨+¦p« � e «ú�:�ª¨+�X��¨+©p��¥�¦

¯"«ÁØ�� ÜÎ °��ë©?�p�÷�s���� ¯"« � Ø�� �Î °@n
¼ ��º�¶�¨,©³ X�p� Ã �\Æ �h�C©p©?�Pº/�¡�hs�C� ©?¦-�s�:�p��¢ w e Öª�?���s±�¦���s¦,¨+¦+¥m�?��¢w¦+���:�?�¯ ��s¦X´ ¢

ë _��e�g���/�%��� � �%Ö �Ø× ����Xb��Ù��g�b�º� c �g�b� � \
À' b»¤�?�m¢'¦+���� X«m©?�?��±�¦+¥�¦-è"�?���:¦,��¨+¦¡���O X�)¦,Ì����?©p�?«���?��� ÃsÃ �OLÎ Æ Î	I?JOØ¨«NL Æ ¶��p�²�?���� ��s��: X©��:�' X�sÑO¶�º/±�¦,�s±�¦+
�:±m¦®�?��¥m��¨+¦,¥£¦+Ì����?©p�?«���?��� �ms�?¨,¦¸�h���m¨,�:�p�C�� X©�¯"« L Ø�n±°W�?�W¨+�C�\�s�?�����C���E�X���C��¡¨,�C�������¯�"�:�?�X���s�� �¨+¦
Ã � [	Ø qm�	t Æ ´ ì<��¥m¦+¦+¥�¶¸�:±m�?�£�?�¹¥�¦+���?: �«�©?¦à�h��C�  ��ê¦,¨+�C�m�C�¯�p¨¿�T�C�?�\������»¤�?¦-º�¶¸���?��¨,¦MÅ���?�w�?©³ �
�
¨+�X���s���w�m�s�?�C�ü��©³ ����ª�?� � [ê��±��C��©p¥Õ±� b»X¦�Å��s�?�w�?©? X
� ����?¨+¦,�+´ � ¦õ�s±��PºÎ�p�ü�s±��?�¬��¦+¨-�:�?�X�Õ�:±� ��
����¥m¦+��<ºk�È X¥�¥m�p�:�p�C�� X©² X���s���w�m�:�p�C���,¶�ºW¦ª�?��¥m¦+¦+¥°±� b»C¦¬�s±��?��Ñ��?�m¥°���k¨,�C�\�:�?�����3�<·¿�X���:±m¦w�ms�?¨,¦
�h����¨-�:�p�C�� X©K´

É®��E¾�s���¸¨,�C��¥��3�:�p�C�£�?�
Ò �Ã�ÃuE�JÓC��� ����� £¥�bd ¼|Xo\ie ô \iaóVY`�ì _ Ã #('<ØkÖ�)N+Y) Ù ÆßaÝf�¸�Q ô fWa%XÝd kn\ æ ¡�VY`b\iaL`bQ;VYQOf
¢
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µE±��p���?�£ ��  X�s�����¯�"�:�?�X�ë�C�÷�:±�¦Èº¡ b·ë��¦-ºó�p�m�h�C��¹ ��s�?�C�ü�?�¯s¦-»C¦b �©?¦+¥ë�s�Ó�:±�¦� X¢X¦+�\�:�,´Çì��£�p�
�: ��:�?��¾�¦+¥w�p�7¶X¦X´×¢�´p¶\�s±�¦E¾�©p�s: ��s�?�C� ì �?�e¢C¦,��¦+s ��:¦,¥¯«\·w j�ks�Pº/���? X�ª�¯���:�?�X�¬�Cg jo²�C�p�s�s�X�¯����"¨,¦+���+´
ýe¨+�C�m�C�¯�p¨b X©p©p·X¶e X�í�?�m�h�Xs�¯ ��:�p�C�°Û���ºÍ¨+�C�s¦,�s�T�C��¥��¬�:�° ¿Ì��� X���E©?¦-�u� ä ¨,�C�\�:�?�����X���§¾�©p�s: ��s�?�C�Ò�p�Å��?�m�h�C��¹ ��:�?�X���s�����s�p�s¦+��� Ã �?���:±�¦w�s¦,���s¦¹�X�/À¸�p��¥m·° X�m¥ÓÀ¸�� X��¢ Ã �PÄCÄ\ÅXÆsÆ �¤¨+¨+�m)�C��©3·� ��½�:�p�¯¦,�
º/±��p¨�±È¨+ X�����X�Á«T¦���s¦,¥��?¨-�:¦,¥H´Wå¸�{¦b X��:±�Ì��� XÑ�¦)�p� ¼ ¦,ºtí��CsÑ Ã : ��:±�¦,/�s±� X�àÿm X� ç : X�m¨+�?��¨+� Æ �p�
 X��¦�èm X�¯�m©?¦X´eµE±m¦� X�����X����¨+¦,�¯¦,�\�/�X�  )�T�C©?�p¨,·ª¨�±� X�m¢C¦®�X���s±�¦ ç ¦+¥�¦,: X©>s¦,�s¦+�»C¦��?�k X��¦�è� ��¯��©p¦
�h�C/ X�õ�?�"�h�Cs�¯ ��:�p�C�¹����s�ms�?��¦�º/±��?¨�±õ�"¨,¨+����' ��Á ¬�s�?�w¦®Ñ����Pº/�à�p�È �¥m»� X��¨+¦�´

µE±�¦½�s¦+¨,�C��¥à X�s�����¯�"�:�?�X�È �©?©?�Pº/�¡�m�/�s�¯�m�s¦����s�"¨�±� ����:�p¨�¨b X©p¨+��©p��� c
Ò �Ã�ÃuE�JÓC��� ���':�s0VYeUdWc]dWeWh � { � [ §ßd ô ¡���QS\iaLXoaL\�h»¦]e ô Z]aódW`b\4Ú^Õ Î Ã � Æ Ã ËD{ � ÆKaÝf ô TWVYQà`>ZSd Z
Ãhã Ø ìHÆ æ fydWRKaLR ô en\�aL`m¦ ô XÝd�ª#aL\·� ô ¡�VY`b\iaL`bQ;VYQOf¤¡�VYR � dW`Öf ô \¯VYe�Vlk_TWVYQà`>ZSd ZUc ô eWa ô \iaóVY`f¢
�k©?¦+ Xs©3·C¶¤�:±��p�E X�s�����w�m�:�p�C�£�?�¡�s ��:�p��¾�¦,¥H¶�¦�´�¢�´3¶��3�	 �©?©> X¢C¦+�\�s�Á±� P»X¦½À¸�?�m¥m· ä À¸�� ���¢ ä Â�s¦,���E���¦,�h¦+7Ý
¦+�m¨+¦+�¸ X�/¥�¦,�s¨+��?«T¦+¥õ�?�Èÿ"¦,¨,�:�p�C� � ´±�"´Q �Cqs�;tYqS� :Å�i��^E`>ZSdWeDÔ9f�fWQàR � \iaóVY`ÖfOî ô `>Zp¾/§©dWc]dWenh¢d$¸�QàaLXoaiT�enaLQSR � ena¡�d#knQà`X¡W\iaóVY` ô X

� £e ¯·« L Ø¨��° Ã �¿{ � [ Æ
aÝf�¡�VY`b\iaL`bQ;VYQOf�VY` Ã � [	Ø qm�	t Æ
¢
65=i|q|q}z~
� ´/å¸�� X�÷¦,Ì����?©p�?«���?���ø�ms�?¨,¦à����"¨,¦+���+¶&«PL�¨,©?¦+ Xs©3·í�s�����T�C��:�¹�3�:�¹ X�s���"¨,�³ ��s¦+¥÷¦,Ì¤�m�?©?�p«�s�p���
 X©p©?�¤¨b ��s�?�C�^�3Lz]_ Ã �-w ÆÎ Æ Î=I!JT´4�W·{þ�¦,�¯�¯  Å ´ � ¶��p�E�s±����E�� XÑ�¦+�/�:±�¦��h�C��

« L _ �¯ �èÎ ` ·�LÎ Ú^Õ Î Ã � LÎ Æ l
�h�CE�����p�: X«�©p¦�¨+�C������ X�\�s� · LÎ � Ö Ã ËM{^� Æ ´
®��¦��:�wå'���s���w�m�s�?�C�É��¶O¦b X¨�±¿�ms�¤¨+¦+������Î>]_ · LÎ Ú^Õ Î Ã �OLÎ Æ Ã ËY{�� Æ  X©p©?�Pº/�/ �
®�¤�C« ä îÈ¦,·X¦+
¥�¦,¨+�C�w�T�C�s�3�:�?�X�¤��Î _Øï Îbg]ðDÎ>�?�\�:�) �©p�"¨+ X©O�¹ X��:�p��¢\ X©p¦ ï Î� ���¥£ �¨,�C�\�:�p�¤�m�C���k¨,�C�w�>¦,�"Ý
�s ��:�C�ð(Î �X�	«T�C���m¥�¦+¥õ»X �s�³ ��:�?�X�H´
îÈ�Xs¦+�P»X¦++¶�¥m¦,¾���¦,¥¿ X�¡�s±�¦��T�C�?�\�<º/�?��¦®�¯ �è"�?�§��� �X���:±m¦�«>�C�m��¥�¦+¥õ�s¦,�¯�p�¹ ���:�p��¢\ X©p¦+�P�RÎ�¶
�s±�¦£��s�¤¨+¦,�s��«ù�p�§ ¿«T�C����¥m¦+¥ü�s¦+�w�?�¯ X��:�?�m¢\ X©?¦�¶ �s�"�m´ÊÀÁ¦+��¨,¦X¶g�p�§¨b X�Ð«T¦£¥�¦+¨,�C�w�>�C��¦+¥
�p�Ò�:±�¦��h�Xs� « _Ðï gtðÍº/±�¦,s¦ ï �?�¬ ¿©p�"¨+ X©��¹ X��:�p��¢\ X©p¦¯ ���¥MðÎ�?�) ¿��s¦,¥��?¨-�� X«�©p¦
ïE�¡þ�þ ä ����"¨,¦+���¸�X�²«T�C����¥�¦,¥õ»� X��³ ��s�?�C��´
ì<�°�� X��:�?¨,��©³ �+¶��s±�¦+�¦w�p�� £©?�¤¨b X©p�?æ+�p��¢w�s¦+Ì���¦,��¨+¦¹�X�k���:�C�m���?��¢£�s�?�w¦+�'Ù ñ Ãvò _ � Ø Å Ø�n�n�n Æ
����¨�±°�s±� ���¦+ X¨�±��X�e�:±m¦¬���:�X���>¦,¥���s�¤¨+¦,�s�s¦,� ï %,ó ¶ ï %,óÎ Ã ËD{�� Æ �p�®  Ã �m���p�h�C��¯©3·{�?�\�:¦�Ý
¢Cs X«�©p¦ Æ �¯ X��s�?��¢\ �©?¦¡�C�àÔ ÖmØsÙ/ÚT X��¥¯�s��¨�±w�:±� ��W¦,»X¦+�\�:�� X©?©3·¬Ùiñ Ã�� Æ _ Ù÷�h�C ã ä  m´×¦X´ � { ! ´

Å ´ � ¦¹¨,©³ X�p�ó�:±� ���ðÍ X©?�w�C��������s¦,©p·°±� X��¨+�C�\�s�?�����C���)�� ��:±m�+´{ì<�Ó�C�¥�¦+½�:�à�ms�P»C¦¹�s±��?�,¶	�3�
���/�w¨+¦+���s���s±��Pºß�:±� ��� X©p�¯�C���'����s¦,©p·.ð Ã æ Æ _ ð Ã æ|y Æ �h�C¸¦,»C¦,�·u� e�d Z]a¡W\ ô T�XÝd ���s�C�����p��¢
�s�?�w¦�æ�) Ùß«T¦+¨b ����s¦¬«T�X�:±��ms�¤¨+¦+���s¦,� Ã ð Ã + Æ Ø Ã Ö�) +<)ðÙ Æ  X��¥ Ã ð Ã +hy Æ Ø®Ö�) +<) Ù Æ
 X�¦���s¦,¥��?¨-�� X«m©?¦s.�¨-�7´p¶m¦X´×¢�´p¶Oï/�C¢C¦,s�Á X��¥ � �?©p©?�? X�¯� Ã �PÄ��	�CÆ ¶�þ�¦+�w�¹ �ô'ì�´ �bÄ ´ Å ´
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¼ ��º�¶��¦+¨+ X©?©��:±� ��b¶H¢Cs X�\�:¦,¥°Ì��� ��s� ä ©?¦,�u�'¨+�C�\�s�?�����p�<·à�X�e�:±m¦¬����¥�¦,s©p·¤�p��¢�¾�©p�s: ��s�?�C��¶>¦-»C¦+�·
���m�p�h�C��¯©3·)�p���s¦+¢Cs X«�©p¦E�¹ X��:�p��¢\ X©p¦¡ X©p�¯�C���g�s���¦+©3·ª¥��"¦,�g���X�Hö����w�¹ ������¦+¥��p¨,�: X«�©?¦¡�s�?�w¦+��.
��¦+¦X¶O¦�´�¢�´3¶�µE±�¦,�Cs¦,�õô®ì�´ �Ü� ´ � �p�õïÁ�C¢X¦+s�/ ���¥ � �p©?©p�³ X�w� Ã �PÄ��	�XÆ ´� ¦¡ X�m��©p·��:±m�?�	�X«��s¦,�»� ��:�p�C�)¾�����²�:�'�s±�¦¡�¯ X��s�?��¢\ �©?¦+� ï % óÎ  X��¥¬�C«m�: X�?�½�:±� �� � ï Î Ã æ Æ _
Öà�X� ` æd) Ù ñDl£�h�X�¦-»C¦+�·8Ë¤{��Á´�ÿ"�p��¨+¦�¶%�?�Ò X¥�¥��3�:�p�C�H¶	¦+ X¨�±äð(ÎE�?�½¨+�C�\�s�?�����C���,¶%�:±��p�
·¤�?¦,©?¥�� � �RÎ Ã æ Æ _ ÖÊ�C� ` æÍ)ñÙ ñDl��h�Cw¦,»X¦+�·NËu{ �¸´ ç �C ò ®�gji ¶¡�:±��p�¯¦,���: X�?©p�� �RÎ Ã æ Æ _ Ö Ã ËM{^� Æ  X��¥�¶�¨+�C����¦+Ì���¦,���s©p·X¶� X©p�s� � « Ã æ Æ _ Öª X©?�w�C���¡�s���¦+©p·X´
å¸����©p·¤�p��¢Õ�s±�¦Ó X«T�P»C¦Ó�X«��s¦,�»� ��:�p�C�Ü�s�ú�:±m¦Ò���s�C���T¦+¥ ����"¨,¦+��� ï % ó ��±��Pº/�¿�:±� ��¿ X©?���� ï Ã æ Æ _ Öí�C� ` æµ) Ù ñ(l�´ þ�¦-�s�:�p��¢ ò ®�i ºk¦°�C«m�: X�?� � ï Ã æ Æ _ Öí X©?�w�C���
����s¦,©p·C´gµ �C¢C¦-�:±�¦,/º/�3�:± � « Ã æ Æ _ Öm¶��:±m�?�E�?�w��©p�?¦+� � ð Ã æ Æ _ Öw X��¥£ºW¦) �s¦�¥��C�m¦X´

�m´ � ¦§ X�¦)���Pºß�?�¿ ¯�T�C�s�3�:�?�X�È�:�¯��s�P»X¦§�:±�¦) X�s��¦+��s¦+¥�¨+�X���s�?�����3�<·È���e�:±�¦���s�p¨+¦��h�m��¨,�s�?�C�� �©� £e ¯"« L Ø��p°-´eµ �)�:±��p�k¦,��¥H¶m©p¦,�Y� � Ã � _ � Ø Å Ø�n�n�n Æ ¨,�C�\»C¦+�¢C¦®�:�¤� 0 �p�¯�s±�¦®�w¦,�:��?¨ q�� t ´
µE±����,¶�ºW¦ª±� b»C¦wá â Ãhã Æ�ä ¨+�X��»X¦+�¢C¦+��¨,¦��X�Y�-� Ã Ù Æ �s��� 0 Ã Ù Æ  X��¥�ºW¦b XÑ�ª ä ¨,�C�\»C¦,s¢C¦,��¨+¦¯�?�
����C«� X«m�?©?�3�<·Ó�X�¸�:±�¦õ�w¦b X����s¦,� q �-���s� q � 0 ´��W·í�:±m¦È������ X©/�s�m«��s¦,Ì¤�m¦+��¨,¦Ê �s¢C���w¦+�\�+¶
ºW¦§�¯ P·È X���s���w¦)º/�3�:±��C�"�®©?�X�s�'���e¢C¦+�m¦+: �©?�p�<·{�s±� ��®«T�X�s±¿¨+�C�\»X¦+s¢X¦+��¨,¦+��±��C©p¥È�:���¦§¦-»C¦+�
 X©p�¯�X���E����s¦,©p·C´
¼ �X�:¦¬�:±� ����:±�¦ª©p�"¨+ X©%�¯ X��s�?��¢\ �©?¦ ï �?��©p�"¨+ X©?©3·õ«>�C�m��¥�¦+¥Ê�s�p��¨+¦ª�p�®�?���:±�¦ª¥��3û�¦,s¦,��¨+¦ª�X�
�s±�¦�«>�X����¥�¦,¥õ�ms�¤¨+¦+��� «÷ X�m¥{�s±�¦�¨+�X���s�?�����C�m�E��s�¤¨+¦,�s��ð)´eµE±����,¶�ºk¦��¯ b·� X���s���w¦®�:±� ��
�C�m®©?�¤¨b X©p�?æ,�?��¢ª�s¦,Ì���¦+��¨,¦ Ã Ù ñ Æ �p�'����¨�±��:±� ��®¦b X¨�± ï % ó Ã�ò _ � Ø Å Ø�n
n�n Æ �?�® �«T�C���m¥�¦+¥
�¯ X��s�?��¢C X©?¦�´
ç �CE¦+ X�s¦��X�²���X�: ��:�p�C�H¶mºW¦����m�(«Ã]_ « L ´ ç �CE¦-»C¦+�· ò _ � Ø Å Ø�n�n
nkºk¦½±� b»C¦
�� ¯}«¸Ø�� � ° y y «ÁØ�� 0 { �� ) ���� � ³ %0 Ô «8y*« % ó Ú Ã q � � y q � 0 Æ ���� g ���� � ³ %0 « % ó Ã q � � y q � 0 Æ ����) �´³ %% ó k «8y*« Ã Ù ñ Æ�k Ã q � 0 g q � � Æ
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