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HJIBH KML4NPO4Q �SRUTV�SWJXZY�[ O]\ Y Q^L Y L T Q^\8_`\ �Sa b�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb d
HJIBHJISH e�Q3fL4N^L XgT \ T^�hWJXEY L4N T L4Oji X��hk-[ LlN Y L T QV\ �ST LlmnL XgTcY#op� mq\srsL W Q � L XUT fL4L4N R \sQ a \

XUWsTV�SWJXZYtouWJv3w L Txbcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb d
HJIBHJIzy {ALlQ^N [�X O W3Y \srJL Y#op� mq\srsL W Q � L XgT fL R \`Q a \ X�WsT^�hWJXZYtouWJv3w L T}|%v Q^L�~�i � N T^W Q �Sk3[ L �
HJIBHJI�� KMLlN^OlQ �hR�TV�hWsXZY L X�WsT QPL"N^Oji�fLlmq\ Y L"O W3Y \srJL W Q � L X-T fL R \sQ a \ XUWsTV�SWJX�YtopWsv3w L T �
HJIBHJIp� ��\ Y Q^L"mn\ T i�fLlmq\ TV�hk-[ L�L T�X�WsT \ TV�SWJX N b�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb HJH

HJI�y ��L R Q3fLlN^L X-T \ TV�SWJX�Ytop� mq\`rJL b�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H:y
HJI�y�ISH K�fL�� X��BTV�hWsX b"b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H:y
HJI�y�Izy f� T^[�Y L Y L"Q^L R Q3fLlN^L XgT \ TV�SWJX N Ytop� mq\`rJL R \sQ WJv-w L TMb�b�bcb�b"bcb�bcb�b�bcb�bcb H8�
HJI�y�I�� � WJ[ _JLlmnL XgT�YtouWJv3w L T N b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H:�

� WJX O ah[ N �hWJX N Y�[ Oji�\ RU�ST QPL b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H �

� ���1��!���$P�M��$P��� ������ ���$^�P����� �¡� �"¢�1�£�� ¤������$¥����¦§�����¨���D��©�ª��«���«�����1¬¡­
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y�IBH º XgT Q W3Y�[ O TV�SWJX¼»\ a \�m W Q R i WJaSW r � L½mn\ T i�fL4mn\ TV�Sk3[ L bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb ys�
y�IBHJISH ��\ R�R L a N�N [ Q a L4N X�WsT^�hWJX N Yto L X N^Llm v�a L4N b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb y`�
y�IBHJIzy e�Q WJR Q � fL T fL4N Y L v \sNPL Y L4N T QV\ X NP~ W QPmq\ TV�hWsX N�m W Q R i WJahW r �hk-[ L4N bcb�b�bcb�bcb y d

y�I�y ¾/Q^\ X N&~ W Q^mn\ TV�SWJX N�m W Q R i WJaSW r �hk-[ LlNnfL a fL4m¿L XgT \ � Q^LlN b�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb ys�
y�I�y�ISH f� Q W N �SWJX bcb"b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb ys�
y�I�y�Izy K �Sa \ T \ TV�SWJXÀb"b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb yJ�
y�I�y�I�� e�Q WJR Q � fL T fL4N Y L4N WJR fL4QV\ TV�hWsX N Yto fL4Q W N �hWsX L T½Y L YU�ha \ T \ T^�hWJX bcb�bcb�b�bcb�bcb y �
y�I�y�Ip� Á [ _sL4Q TV[ QPL b"b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb ysÂ
y�I�y�I d Ã LlQ^m¿L TV[ Q^L b"b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb ysÂ
y�I�y�I�� e�Q WJR Q � fL T fL4N Y L a�ouWJ[ _sL4Q T^[ Q^L"L T½Y L a \Ä~µL4QPmnL TV[ QPL b�b�bcb�b"bcb�bcb�b�bcb�bcb �JÅ
y�I�y�Iz� e�Q WJR Q � fL T fL4NÆr/fL X fL4QV\ a L4N b�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb �JÅ

y�Ip� ÇxfL W�Y fL4N � L L T Q^LlO WJX N T Q [ O T^�hWJXÈb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb � d
y�Ip�UISH K �Sa \ T \ TV�SWJX r/fL W3Y fL4N �hk-[ L b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb �J�
y�Ip�UIzy �ÆL4O WJX N T Q [ O TV�SWJX b�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb �g�

y�Iu� É�L4rsmnL X-T \ TV�SWJXZYtou� mn\srJL R \sQ ah� r X L Y L R \sQ T \srsL Y L4N�L]\ [3ÊËb�bcb�b"bcb�bcb�b�bcb�bcb � �
y�Iu��ISH Ì [ L R L X NPL4Q Y L a \ aS� r X L Y L R \sQ T \srJL Y LlN½L4\ [�Ê1ÍÀb�bcb�b"bcb�bcb�b�bcb�bcb � �

� WJX O ah[ N �hWJX N Y�[ Oji�\ RU�ST QPL b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb �gÅ
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º XgT Q W3Y�[ O TV�SWJX bcb�b"bcb�bcb�b�bcb�bcb�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b ��H
�UIBH �ÆL R Q3fL4N^L XgT \ T^�hWJX�Y L4N T L Ê3TV[ QPL4N b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b �-y

�UIBHJIBH ��L R Q3fLlN^L XgT \ TV�SWJX Ytou[�X L T L Ê3TV[ QPL Y \ X N a L Y�W mq\ �SX LMN R \ TV� \ a¼b�bcb�b�bcb"b�b �-y
�UIBHJI�y ��L R Q3fLlN^L XgT \ TV�SWJX Y L a \ T L Ê3T^[ Q^L Y \ X N a L Y�W mn\ �hX L�N R L4O T QV\ aÆb�bcb�b�bcb"b�b �-y

�UI�y � Ê3T QV\ R�WJa \ TV�SWJXZY L T L Ê3TV[ QPL4N b�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b �g�
�UI�y�IBH Á v-w L4O T^� ~µN bcb�b�bcb�bcb�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b �g�
�UI�y�I�y f� a fL4m¿L XgT N Y L T i�fL W Q � L b�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b �-�

�UIp� KML4NPO4Q �hRUT^�hWJX Ytou[�X WsR fL4Q^\ T L [ Q Yto L Ê3T QV\ R�WJa \ TV�SWJX �ST fL4QV\ TV� ~¡r/fL X fL4Q^\ a�R \sQ"QPL R Q3fL4N^L XUT \��
TV�SWJX mq\ T Q � O � L aha L bcb�b�bcb�bcb�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b d H
�UIp�UIBH  «\ mn\ T Q � O4L�!#"UO%$ [ Q Y L a�o \ a r W Q �BT i�m¿L | _JL4QPN [UX � aBT Q^\srJL \ Y \ RUT \ TV� ~ Í b"b�b d �
�UIp�UI�y � WJX _JL4QPrJL X O4L¶L T½[UX�� O �ST fL Y L a \ Y fL4O WJX _ WJaS[UTV�SWJX N3fL a L4O TV� _JL bcb�bcb�b�bcb"b�b d �
�UIp�UIp� & X�R Q3fL'� T Q^\ �ST L4m¿L XgT N Ws[ i�\ �BT \ v�a L | QPL4Oji�LlQ^Oji�L Y�[ mn\ Ê�� m [ m Y L a \�~ WJX O T^�hWJX

Yto \ [UTVW O W QPQ3fL a \ T^�hWJX bcb�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b dJd
�UIp�UIu� ( a r W Q �BT i�m¿L4N�i � fL4Q^\sQ^Oji �hk-[ L4N Y L Y fLlO WJX _ WJah[UT^�hWJX b�bcb�b�bcb�bcb�b�bcb"b�b ds�
�UIp�UI d � Ê Llm R�a L4N Ytou[UTV�Sah� N^\ TV�SWJXqY L aDo L Ê3T QV\ R�WJa \ TV�SWJX bcb"b�bcb�b�bcb�bcb�b�bcb"b�b �UH

�UIu� � W3Y \srJL Y LlN T L Ê3TV[ Q^L4N bcb�bcb�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b � d
�UIu��IBH � W�Y \`rJL R \sQ a�o L X _ WJ�-Y L R=W N �BTV�hWsX N}L T/Yto \sm RUah�ST^[�Y LlN Y L4N/O W L*)¿O � L XgT N T Q^\ X N+�

~ W Q^m fL4N b�bcb�b�bcb�bcb�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b �g�
�UIu��I�y � W�Y \`rJL R \sQ R Q3fL Y�� O TV�SWJX L T K"��¾ b�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b ��H

� WJX O ah[ N �hWJX N Y�[ Oji�\ R��ST Q^L b�bcb�bcb�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b �Jy
� ,t*-F=C *35�687�6:9<;=5?>A@B9DCE7�F%* -�G

º XgT Q W3Y�[ O TV�SWJX bcb�b"bcb�bcb�b�bcb�bcb�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b � d
��IBH e�Q3fLlN^L XgT \ TV�SWJX Y�[�R Q WJv�a�»L4m¿L b�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b �s�

��IBHJIBH É/. X-T i »L4NPL Y L a \ aS�STPT fL4Q^\ TV[ Q^LMO WJX NV\`O4Q3fLlL »\ a \ NPL4rJm¿L XgT \ TV�SWJX�b�bcb�b�bcb"b�b �s�
��IBHJI�y {AL4Q^N [�X m W3Yt»L a L Ytou� mn\srJL b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b �sÂ
��IBHJIp� KML4N^OlQ �SRUTV�SWJX�Ytop[UX NPOji�fL4mn\ Y L�NPL4rJm¿L XgT \ TV�SWJX bcb"b�bcb�b�bcb�bcb�b�bcb"b�b � Å

��I�y K�fL T L4O TV�hWsX�Y L4N�Q3fL4r �hWJX N T L Ê3TV[ Q3fL4LlN b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b � H
��I�y�IBH  �L R Q �hX O �hR L b�bcb�bcb�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b � H
��I�y�I�y � Ê�R QPL4NPN �hWsX Y LlN�� aBT QPL4N Y LÄÇ�\ v�W Q bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b � y
��I�y�Ip� K fL T LlO T^�hWJX�Y L4N T L Ê3TV[ QPL4N |=Y LlN^O4Q �hRUT^�hWJX " Y fL T \ �ha N R Q^\ TV�Sk3[ L4NÆL T Q3fLlN [�aBT \ T N b�b � �

��Ip� �ÆL4Oji�LlQ^Oji�L Y L4N�Q3fLlr �hWJX NÆ\sO T^� _JLlN b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b ÂJÅ
��Iu� É�LlrJmnL XgT \ T^�hWJX�Y LlN½Q3fL4r �SWJX N »\¶_`\sQ � \ TV�SWJX N a L XgT LlN bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b ÂJ�
��I d f� TV[�Y L Y�[ m WJ[ _JLlmnL XgT�bcb�bcb�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b ÂJ�
� WJX O ah[ N �hWJX N Y�[ Oji�\ R��ST Q^L b�bcb�bcb�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b ÂJ�

�%� 0+�=��$ ����¦§�1��� �"� �P�21l����¦§� � �/�Ë��©�ª��«���4365c�¥�����¡¬������ !}�M� ��¬�� � �1�
!}��������  �=� ¯87M¯
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º XgT Q W3Y�[ O TV�SWJX bcb�b"bcb�bcb�b�bcb�bcb�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H]Å d
d IBH K�fLl� X��ST^�hWJX N b"bcb�bcb�b�bcb�bcb�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H]ÅJ�
d I�y ( a r W Q �ST iUmnLlN�O WJXUX3[ N b�bcb�bcb�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H]Åg�
d Ip� f� Q W N �hWJX L TZWJ[ _sL4Q TV[ QPL Ytop� mq\`rJL4N X-[ m fLlQ �Sk3[ L4NZL T+Y L a \ v L a N R \sQ [UT^�haS� NV\ TV�hWsX�Y L

a�o i � N TVW rJQV\sm¿m¿L ahW O]\ aqb�bcb�bcb�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H]Å �
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d Ip�UISH ��\ a O [UatY L a�o fL4Q W N �SWJX�R \sQ�i � N TVW rJQV\sm¿m¿L ahW O]\ a/bcb�b�bcb�b"bcb�bcb�b�bcb�bcb HJH]Å
d Ip�UIzy �+fL]\ ah� N^\ TV�SWJX+Y L aDopWJ[ _JL4Q TV[ QPL"L X�[�X NPL [�a�v \ a \ .g\srsL bcb�b"bcb�bcb�b�bcb�bcb HJHsH
d Ip�UI�� �+fL4N [�aST \ T N b"b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb HJH8y
d Ip�UIp� K � N^O [ N^N �hWJX
b"b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb HJH]�

d Iu� Á [ _JLlQ TV[ Q^L Ytop� mq\`rJL4N v��SX \ � Q^L4N�L TAY L a \ v L a N R \sQ R Q WJR \srg\ TV�hWsX�Y L a�o fL a fLlmnL XgT N T Q [ O �
TV[ Q^\ XgT¤bcb�bcb�b�bcb"b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb HJH8�
d Iu��ISH  }L R Q �hX O �hR L b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb HJH �
d Iu��Izy K�fL T \ �Sa N Y L aDo \ a r W Q �ST i�mnL bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb HJH]Â
d Iu��I�� � Ê L4m R�a L Y#opWJ[ _JL4Q TV[ QPL R \sQ R Q WsR \srg\ T^�hWJX�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H:y3H
d Iu��Ip� �+fL4N [�aST \ T N�L Ê�R fL4Q � m¿L XgT \ [3Ê§b�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H:y �

d I d »( R Q WsR�W N Y L aDop� m R�a fL4m¿L XgT \ TV�hWsXqYtouWJR fLlQV\ T L [ QPN�m W Q R i WJaSW r �hk-[ LlN�O W m R=W N3fLlN b�bcb H:ys�
d I d ISH K�fL�_JL ahWJR�R L4m¿L XgT N T i�fL W Q �hk-[ LlN bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H:y �
d I d Izy & X L �haSah[ N T Q^\ TV�SWJX | � m R�a fLlmnL X-T \ TV�SWJX Y L4N WJR fLlQV\ T^�hWJX N�m W Q R i WJaSW r �Sk3[ L4N

aS�hX fL4\ � QPL4N bcb"b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H8�`�
� WJX O ah[ N �hWJX N Y�[ Oji�\ RU�ST QPL b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H8�s�

� ²�;=.:,/³«;=´µ;%F�9µ*��7E24*3¸«9D´<´<7UF=*�*g6¿,�;�´���C ;%.:,/³/9<2]C * (�¹��
º XgT Q W3Y�[ O TV�SWJX bcb�bcb�b�bcb"b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H8�sÂ
�UIBH � W Q R i WJaSW r � L v��hX \ � Q^L »\ NPL [��Saha \srJL b�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H]�JÅ

�UIBHJISH f� Q W N �SWJX�R \sQ T^� L aha L b�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H]�gy
�UIBHJIzy K �Sa \ T \ TV�SWJXqR \sQ T^� L aSa L b�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H]�J�
�UIBHJI�� � W Q^Q^LlN R=WJX�Y \ X O4LcL XgT QPL a LlN WJR fL4Q^\ TV�SWJX N Yto fL4Q W N �SWJX R \`Q TV� L aSa LML T�Y L Y��Sa \ T \ �

T^�hWJXZR \sQ T^� L aSa L b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H]�s�
�UIBHJIp�  }LlN WsR fL4Q^\ T L [ Q^N�O W m R=W N3fLlN |�R N^L [�Y�W � WJ[ _sL4Q T^[ Q^LcL TÆR NPL [�YUW � ~µLlQ^m¿L TV[ Q^L bcb H]� d

�UI�y º ahaS[ N T QV\ T^�hWJX N Y L4N WJR fLlQV\ T^�hWJX N R \sQ T^� L aSa LlN |�Y fL T L4O TV�SWJX�Y L4N R�WJ�SXgT L4N Ytou[�X�WJv3w L T " ah� N+�
NV\srsL Y L4NÆO WJXgT^WJ[ Q^N�L T � aST Q^\srJL Ytou� mn\srJLlN X-[ m fLlQ �Sk3[ L4N b�b�bcb�b"bcb�bcb�b�bcb�bcb H]�J�
�UI�y�ISH K�fL T LlO TV�SWJX�Y L4N R=WJ�hXgT L4N Ytou[�X�Wsv3w L T½bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H]�g�
�UI�y�Izy ( a r W Q �ST i�m¿L4N Y L aS� NPNV\srJL Y L4N�O WJXgTVWs[ Q^N b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H]�JÂ
�UI�y�I�� Ã/�haST QV\srsL Ytou� mn\srJLlN�L X�X�� _sL]\ [�ÊZY L"rJQ � N b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H d y

�UIp�  }L R�Wsa .3m W Q R i � N^m¿L " [�XZX�Ws[ _JL atWJ[UT^�ha=Y L Y L4NPO4Q �hRUT^�hWJX r/fL W m fL T Q �hk-[ L | \ R�RUah� O4\ TV�SWJX
\ [�ah� N^NV\`rJL Y L4NÆO WJXgTVWJ[ QPN b�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H dsd
�UIp�UISH K�fL�� X��BTV�hWsXZY�[�R=WJa .�m W Q R i � NPmnL b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H dsd
�UIp�UIzy e�Q WJR Q � fL T fL4N Y�[�R�WJa .3m W Q R i � N^m¿L v��SX \ � QPL bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H d`�
�UIp�UI�� � W mnm¿L XgT O]\ a O [Ua L4Q a L R�Wsa .3m W Q R i � N^m¿L Í¿bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H8��H
�UIp�UIp� ( R�R�aS� O]\ TV�hWsX \ [ � aST QV\srJL bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H8�Jy

� WJX O ah[ N �hWJX N Y�[ Oji�\ RU�ST QPL b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H8�`�
- )+*-,/.10*324*35�687�6:9<;=5�*g64�J;}>�7�F%* >«*32<�J;=5�68;=¸«. 2 (��%G

º XgT Q W3Y�[ O TV�SWJX bcb�bcb�b�bcb"b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H8� d
��IBH f� a fL4m¿L XgT N Y L�m W3Y fL aS� NV\ TV�hWsX b�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H8�s�
��I�y KML4NPO4Q �SRUTV�SWJXZY L"Q^L R Q3fLlN^L X-T \ TV�SWJX N Y L ~ W Q^m¿L4N b�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H8�J�

��I�y�ISH  }LlN�QPL R Q3fL4NPL XgT \ T^�hWJX N½L Ê�T L4Q X L4N b�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H8�J�
��I�y�Izy  }LlN�QPL R Q3fL4NPL XgT \ T^�hWJX N �SX-T L4Q X L4N b�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H8� �

��Ip� 	 WsT Q^L¶QPL R Q3fL4NPL XgT \ T^�hWJX Y LlN O WJXgT^WJ[ Q^N |tY L4NPO4Q �hRUT^�hWJX Y L a \n~ W QPmnL R \sQ [�X L¶~<\sm �Saha L
Yto fL a fLlmnL XgT NÆN T Q [ O TV[ Q^\ XgT N½\8_sL4O�Q^LlO WJ[ _3QPL4m¿L XgT
b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H:�sy
��Ip�UISH �ÆL R Q3fL4NPL XgT \ TV�hWsX ~ WJX�Y \`mnL X-T \ a L Ytou[�X WJv3w L Tq[�X��Sk3[ L |�Y L4N^OlQ �SRUTV�SWJX�Y L a \

~ W Q^m¿L R \sQ [�X L ~<\sm �haSa L Yto fL a fLlmnL XgT NÆN T Q [ O TV[ Q^\ XgT N bcb�b"bcb�bcb�b�bcb�bcb H:�sy
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��Ip�UI�y ��L R Q3fLlN^L XgT \ TV�SWJX Ytou[�X L"O WJaha L4O T^�hWJXZY#opWJv-w L T N bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H8�`�
��Iu� É � m R�aS� ��O4\ TV�SWJXqY L a \�Q^L R Q3fL4NPL XgT \ TV�hWsX�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H8�`�
��I d �ZfL Y�[ O TV�SWJX�Y L a \ QPL R Q3fL4NPL XgT \ T^�hWJX | _sL4Q^N [�X L�Q^L R Q3fLlN^L X�T \ T^�hWJX N^Llm � � L Ê3T L4Q X LÄ\ [�TVW �

Q � NV\ XgT�a L QPL4O WJ[ _3Q^LlmnL X-T½Y L"Q3fLlr �hWsX N b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H8�sÂ
��I d IBH Á v-w L4O T^� ~µN Y L a \�Q3fL Y�[ O TV�SWJX b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H8�sÂ
��I d I�y KML4N^OlQ �SRUTV�SWJX��hXgT LlQ X L WJ[ L Ê3T L4Q X L ÍÈbcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H8�sÂ
��I d Ip�  � r X LlN YU� Q^LlO T Q � OlL4N bcb�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H8�sÂ
��I d Iu� �ZfLlN [ m fL Y L a \¶m fL T i W3Y L L T Q3fL4N [�aST \ T N b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H �J�

� WJX O ah[ N �hWJX N Y�[ Oji�\ R��ST Q^L b�bcb�bcb�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H]ÂJÅ
� ;=5 �g´<¸/249<;=5«2¶*-6¿,�*-. 24,�*/�s6:9���*32 (��%G

�%�%� �£�"� ��� �/� ¯�°��
9 � ;�5���*-.:F%*35 �J* >�* ´¥@ 7�´<F%;%. 9µ68³/C *�>�* >¶0*/�J;�5���;=´<¸�689<;=5 (����

(ÄIBH � N R \`O4L4N½m fL T Q �hk-[ L4N*"%\ R�R�aS� O4\ TV�SWJX N�L T�R�WJ�SXgT N�� Ê L4N b�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H]ÂJÂ
(ÄI�y ¾�i »LlN^L bcb�b"bcb�bcb�b�bcb�bcb�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b y`ÅUH
(ÄIp� K�fL4m WJX N T Q^\ TV�SWJX bcb�b�bcb�bcb�b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b y`ÅUH

	 ²�;=.:,/³«;=´µ;%F�9µ*xCE7U6:³¶0*�CE7U6:9<·t¸«* �7E24*3¸/9<´D´µ7�F%* ± ==G
º XgT Q W3Y�[ O TV�SWJX \ [�Ê�Y fL�_JL ahWJR�R L4m¿L XgT N T i�fL W Q �hk-[ LlN bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b y`Å d

 IBH f� TV[�Y L Y LlN R Q WJR Q � fL T fLlN�fL a fL4m¿L XgT \ � QPL4N Y LlN WsR fL4Q^\ TV�SWJX N R \sQ TV� L aha L4N bcb�bcb�b�bcb"b�b y`ÅJ�

 I�y ( wPWs[UT�Ytop[UX L"mnLlN [ QPL |%a \ X�WsT^�hWJX�Y L _ WJah[ m¿L b�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b y3H d
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HJIBH � W m R \sQV\ � N WsXZYtop� mq\`rJL4N�O W�Y fLlL4N Y \ X N a L Y�W mn\ �hX L Y L4NÆi�\ [�T N Y fL vU�ST NlI b�b�bcb�bcb Â
HJI�y & X N^Oji�fLlmq\ Y L"O W3Y \srsL W Q � L XgT fL R \sQ a \ X�WsTV�SWJXZYtouWJv3w L T I b�bcb�b"bcb�bcb�b�bcb�bcb H8Å
HJIp� & X L Ê L4m R�a L Y L T L Ê3T^[ Q^L�� Yto \ R Q »L4N��
	���
��������� ����� I bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H]�
HJIu� f� TV[�Y L Y L a \ZN^L X N �Sv��haS�ST fL Y L X�W`T Q^L¿m fL T i W�Y L Y L¿O W3Y \srJL W Q � L X-T fL4L R \sQ a \ X�WsT^�hWJX

YtouWJv3w L T L X ~ WJX O TV�SWJX�Y�[�T \ [�ÊZY L"O W m R Q^LlN^N �hWJX I bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H8�
y�IBH f� Q W N �hWJX�Y L�� R \sQ [�X�Y�� N k-[ L��qI b�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb yJ�
y�I�y K �ha \ T \ T^�hWJX¿Y L�� R \sQ [�X�Y�� N k-[ L��qI bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb y �
y�Ip� Á [ _JLlQ TV[ Q^L�L T ~µL4QPmnL TV[ QPL Y L�� R \`Q [�X�YU� N k-[ L��qI b�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb �JÅ
y�Iu� KML [�Ê i�. R=WsT i »L4NPL4N R i�.�N �hk-[ LlN R=WJ[ Q T QV\ �BT L4Q a L4N WJv3w L T N k3[U��TVWJ[ OjiUL XgT�a L v=W Q Y Y L

a�ou� mn\srJL`I b�bcb�b�bcb"b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb �J�
y�I d � W m R \sQV\ � N WsXEY L a�o fL4Q W N �SWJX Y L�� R \sQ [�X¼Y�� N k-[ LqOlL XgT Q3fL � R=WJ[ Q a LlN Y L [�Ê i�.��

R�W`T i »LlN^L4N R i�.3N �Sk3[ L4N4I b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb �s�
y�Ip� e WJ[ Q �SahaS[ N T Q^L4Q k-[ L aDopWs[ _JLlQ TV[ Q^L Xto L4N T½R \sN [�XU�hk-[ LsI b�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb �s�
y�I�� K �ha \ T \ T^�hWJX r/fL W�Y fLlN �Sk3[ L Y L T \ �haSa LÄH Ytou[�X L X NPL4m vUa LsI bcb�b�bcb�b"bcb�bcb�b�bcb�bcb �J�
y�I � � Ê�T QV\sO TV�SWJX�Y L R \sQ T^� O [�a LlN R Q3fL'� N3fL a LlO TV�SWJX�X fLlL4N Y \ X N [�X L � mq\`rJLsI bcb�bcb�b�bcb�bcb �g�
y�IpÂ � �hXU� mn\ " v \sN^N �hX N�_JLlQ^N^\ XgT N�L T�ah� r X L Y L R \sQ T \srsL Y L4N�L]\ [3Ê I bcb�b"bcb�bcb�b�bcb�bcb �JÂ
y�IBH8Å � WJX N T Q [ O TV�SWJX�Ytop[UX�v \`Q^QV\`rJL"\ [ QV\sOlO W Q Y�Y L Y L [�Ê�v \`N^N �SX N�_JLlQ^NV\ X-T N4I b�b�bcb�bcb �JÂ
�UIBH � Ê Llm RUa L Yto L Ê3T QV\ R=WJa \ TV�hWsX Ytou[�X N � r X \ a I8 ou� mn\srJL Y L Y Q WJ�ST LqLlN T a�ou� mn\srJL L Ê�T QV\ �

R�Wsa fL4L"\]_sL4O k3[ L ahk-[ LlN½O W L )¿O � L XgT N�N R L4O T QV\ [3Ê N^L [Ua L4m¿L XgT �D�"!#� I bcb�bcb�b�bcb�bcb � d
�UI�y & X N � r X \ a-[�X��hYU� m¿L X N �hWJX�X L agY \ X N a L Y�W mn\ �SX L�N R \ T^� \ a L T�Y \ X N a L Y�W mn\ �hX L¡N R LlO T QV\ a I �gÂ
�UIp� �ZfLlO]\ RU�STV[Ua \ T^� ~ Y LlN T L4Oji XU�hk-[ L4N Y L"O]\sQ^\sO T fL4Q � NV\ TV�hWsXZY L4N�N � r X \ [�Ê I bcb�bcb�b�bcb�bcb d Å
�UIu� 
 ahW O � Y�� \`rJQV\sm¿m¿L Y L a�o \ a r W Q �BT i�m¿L Yto L Ê3T QV\ R=WJa \ TV�hWsX R \sQ Y fL4O WJX _ Wsah[UT^�hWJX N3fL a L4O TV� _JL "

R Q WsR�W N3fL R \sQ%$'&(	���) � I bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb d �
�UI d f� _ WJaS[UTV�SWJX¼Y�[ N R LlO T QPL Ytop[UX N � r X \ a�[UX��hY�� mnL X N �SWJX�X L a�YU[ QV\ XgT�[UX�R Q W O4L4NPN [ N Y L

Y fL4O WJX _ WJaS[UTV�SWJX N3fL a L4O TV� _JLsI b�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb dJd
�UIp� e�Q^L4m ��»LlQ^LlNZfL T \ R L4N Y L aDo \ a r W Q �ST iUmnL Y L Y fL4O WJX _ WJaS[UTV�SWJX N3fL a L4O TV� _JLsI b�bcb�b�bcb�bcb d �
�UI�� Ã�WJX O T^�hWJXZY#o \ [�TVW O W QPQ3fL a \ TV�SWJX+Ytou[�X L � mn\srJL`I bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb ds�
�UI � º X+*�[ L X O4L Y L a \ T \ �haSa L�N [ Q a L Q3fL4N [UaST \ TÆY L a \ Y fLlO WJX _ Wsah[UT^�hWJX I b�b"bcb�bcb�b�bcb�bcb ds�
�UIpÂ � Ê�T QV\ R=WJa \ TV�SWJX+Y L"N � r X \ [3Ê�� NPN [ N Ytou[�X L Y fL4O W m R�W N �ST^�hWJX L X N WJ[ N � v \ XUY L4NlI bcb�bcb �JÅ
�UIBH8Å É�L4rsmnL X-T \ TV�SWJXZYtou[�X L T L Ê�T^[ Q^L R \sQ�OlQ WJ� N^N^\ X O4L Ytou[�X rJL4QPmnL`I b�b"bcb�bcb�b�bcb�bcb �gy
�UIBHJH�� W m R \sQV\ � N WsX£Y L aDo \ RUR Q W]Ê�� mn\ TV�SWJX�Y#op[�X N � r X \ a N^\ X N WJ[ \]_JLlO L Ê3T Q^\ R�Wsa \ T^�hWJX

R Q3fL4\ a \ v�a L`I bcb�b�bcb"b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb �s�
�UIBH:y & X L T L Ê3TV[ QPLcL T N WJX \ R�R Q W]Ê�� mn\ TV�SWJX \]_JL4O [�X ~<\sO T L [ Q Y L"N3fL a LlO T^�hWJX�Y L H8ÅJÅ�I b�bcb � �
�UIBH8� f� _ WJaS[UTV�SWJXqY�[nT \ [�ÊqY LMO W m R Q^LlN^N �SWJX �µNV\ X N�O WJXgTVWs[ Q,�AL T�YU[ É 	�� L X ~ WJX O TV�SWJXqYU[

~<\sO T L [ Q Y L"N3fL a LlO T^�hWJX I b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb �sÅ
�UIBH]� �.- L T½Y L a \ R i�\sNPL Y \ X N [�X L�K"��¾ I bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb ��H
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�UIBH d � W3Y \srJL Ytou[�X L T L Ê3TV[ QPL R \`Q R Q3fL YU� O T^�hWJXZY L4N v�ahW O4N ���x�x»\¶_JL XU� Q4I b�bcb�b�bcb"b�b �Jy
�UIBH8�?KML [3Ê L Ê L4m R�a L4N Y L"N . XgT i »LlN^L Y#op[�X L T L Ê3TV[ Q^L »\ R \sQ T^� Q Ytou[�X fL4Oji�\ XgT^�hahaSWJX I bcb"b�b �s�
�UIBH:�?É/. XgT i »LlN^L Ytop[UX L T L Ê3TV[ Q^Lc\ a fL4\ TVWJ� Q^L R \sQÆL Ê3T Q^\ R=WJa \ T^�hWJXqYtop[UX fL4Oji�\ XUTV�SahaSWJX I bcb"b�b �`�
��IBH  }L4N T Q WJ� N T . R L4N Y L"Q3fLlr �hWJX N YU[ m W3Y}»L a L Ytop� mq\`rJLsI b�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b � Å
��I�y ( a r W Q �ST iUmnL Y L Y fL T LlO T^�hWJX�YtouWJv3w L T N�L X�T Q Ws� N R i�\`N^L4NlI b"b�bcb�b�bcb�bcb�b�bcb"b�b � y
��Ip� e�Q W O4LlN^N [ N Y L Y fL T L4O TV�SWJX�Y L4NÆrJL4QPmnLlN Y L T L Ê3T^[ Q^L`I b�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b � �
��Iu� ¾«QV\sOlL Ytou[�X � aST Q^L Y LcÇ"\ v=W Q Y \ X N a L R�a \ X�T QV\ X NP~ W QPm fL`I b�bcb�b�bcb�bcb�b�bcb"b�b � �
��I d e�Q^Llm ��»L4Q^LlNZfL T \ R LlN Y L a \ Y fL T L4O T^�hWJX�Y LlN T L Ê3TV[ Q^L4N |�[�X�R QPL4m � L4Q�L Ê L4m R�a L`I bcb"b�b � �
��Ip� e�Q^Llm ��»L4Q^LlNZfL T \ R LlN Y L a \ Y fL T L4O T^�hWJX�Y LlN T L Ê3TV[ Q^L4N |�[�X N^LlO WJXUY L Ê Llm RUa LsI b�bcb"b�b �J�
��I�� e�Q W O4LlN^N [ N �ST fL4Q^\ TV� ~ Y LcOlQ WJ� N^N^\ X O4L R=WJ[ Q a \ NPL4rJm¿L XgT \ TV�SWJX�Y L T L Ê3T^[ Q^LlN4I b�bcb"b�b ÂJÅ
��I � º X��BTV� \ ah� N^\ TV�SWJXqYU[�R Q W O4L4NPN [ N Y L"O4Q WJ� NPNV\ X OlL Ytop[UX rJLlQ^m¿L Y L T L Ê3T^[ Q^L`I bcb�b�bcb"b�b ÂUH
��IpÂ Ì [ L aSk-[ L4N�Q3fLlN [�aBT \ T N Y L a \ Y fL T L4O TV�hWsX�Y LlN T L Ê3T^[ Q^LlN R \`Q�OlQ WJ� N^N^\ X O4L Y L"rJLlQ^m¿L4NlI b Âgy
��IBH8Å�º X��BTV� \ ah� N^\ TV�SWJXqY L a \¶N^LlrJmnL XgT \ T^�hWJX�Y LlN½Q3fL4r �SWJX N »\¶_`\sQ � \ TV�SWJX N a L XgT LlN4I bcb�b�bcb"b�b Âs�
��IBHJH K�fL T L4O TV�hWsX L T O4Q Ws� N^N^\ X OlL Y L4N�Q3fL4r �hWJX N »\¶_`\sQ � \ T^�hWJX N a L XgT L4N4I bcb�b�bcb�bcb�b�bcb"b�b Â d
��IBH:y ( X \ a .3N^L N R LlO T Q^\ a L Y L4N T L Ê�T^[ Q^LlNcL Ê3T QV\ R�WJa fL4LlN R�WJ[ Q a \+Q^LlO WJXUX \ � NPNV\ X O4L YtopWsv3w L T N

Y \ X N Y L4N�N3fL k-[ L X O4LlN Ytou� mn\srJLlN4I b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b Âg�
��IBH8�ËÉ/. XgT i »LlN^L Y L4N�fL T \ R L4N �hXgT L4QP_sL X \ X-T/Y \ X N a L R Q W O=fL Y fL Y L¡N^LlrJm¿L XgT \ T^�hWJX I� �LlN R \sQ T^� L4N

�ST fL4Q^\ TV� _JL4NÆN WJXgT½�SX�Y��Sk3[ fL4L4NÆL X��BT \ aS�hk-[ LsI bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b Â �
��IBH]�Ë�ZfL4N [ m fL Y LlN R Q �hX O �hR \ a L4NnfL T \ R LlN YU[�R Q W O=fL Y fL Y L"N^LlrJm¿L XgT \ T^�hWJX I bcb�bcb�b�bcb"b�b H]ÅJÅ
��IBH d É�Oji�fLlmq\ O W m R�a L TÆYtou[�X O W3Y L [ Q Y L�O WJXgTVWJ[ Q^N4I b�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H]Ås�
d IBH Ç ah� NPN^LlmnL X-TÆY#op[�X L�~µL X	�L T Q^L"L T i � N TVW rJQV\sm¿m¿L ahW O]\ a \sN^N W O � fL »\ a \¶~µL X	�L T Q^L �hX��BTV� \ a L`I b HsH8Å
d I�y º ahaS[ N T QV\ T^�hWJXÄY L Y L [�Ê N �ST^[ \ T^�hWJX N YU� N T^�hX O T LlN�Q^L X O WJXgT Q3fL4LlN aSW Q^N Y L a \MQ3fL]\ ah� N^\ TV�SWJXÄY L

a�ouWJ[ _sL4Q TV[ QPLcL X�[�X NPL [�a�R \sNPNV\srsLsI b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b HsH:y
d Ip� º mn\srJL4N »\ T L �hXgT LlN Y L"rJQ � N [UTV�Sah� N3fL4LlN Y \ X N a LlN�L4NPNV\ � N4I bcb"b�bcb�b�bcb�bcb�b�bcb"b�b HsH8�
d Iu� � W m R \sQ^\ � N WJX�Yto \ a r W Q �ST i�mnLlN Yto fL4Q W N �SWJX I b�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b HsH]�
d I d � W m R \sQ^\ � N WJX�Yto \ a r W Q �ST i�mnLlN Yto fL4Q W N �SWJX m W Q R i WJaSW r �Sk3[ LsI bcb�b�bcb�bcb�b�bcb"b�b HsH d
d Ip� � W m R \sQ^\ � N WJX�Yto \ a r W Q �ST i�mnLlN YtouWJ[ _sL4Q TV[ QPLcm W Q R i WJahW r �hk-[ L`I b�b�bcb�bcb�b�bcb"b�b HsH8�
d I�� f� TV[�Y L Y�[ O W	�[�TÆY L a�o fL4Q W N �hWsXZR \sQ T^� L aha L �8fLlOji�L aSa L"N^Llm � � ahW rg\sQ �BT i�m �hk-[ L ��I b�b�bcb"b�b HsH �
d I � & X L X N^L4m v�a L�� " [�X fL a fL4m¿L XgT N T Q [ O TV[ Q^\ XgT �
L T½a L4N R=WJ�hXgT N Y#o \ X O4QV\`rJL R�W NPN �Sv�a LlN4I�HsH8Â
d IpÂ � Ê L4m R�a L Ytou[�X¶w L [�Y L Y�� QPL4O T^�hWJX N Y L R Q WJR \srg\ T^�hWJX I bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H8ysÅ
d IBH8Å � Ê L4m R�a L YtouWJ[ _sL4Q T^[ Q^L R \sQ R Q WJR \srJ\ TV�SWJXZYtou[�X fL a fLlmnL X-T N T Q [ O T^[ QV\ XgT I b�b�bcb"b�b H8yJy
d IBHJH¼¾«L4m R N Y L O]\ a O [�a Y L Y L [�Ê \ a r W Q �ST iUmnLlN YtouWJ[ _JLlQ T^[ Q^L m W Q R i WsahW r �Sk-[ L R \`Q [UX

O]\`Q^Q3fL"N [ Q [�X L � mn\srJL vU�hX \ � Q^L O W m RUa L Ê L L T½Y L�rsQV\ X�Y L T \ �haSa L`I b�bcb�bcb�b�bcb"b�b H8y d
d IBH:y ¾«L4m R N Y L O]\ a O [�a Y L Y L [�Ê \ a r W Q �ST iUmnLlN YtouWJ[ _JLlQ T^[ Q^L m W Q R i WsahW r �Sk-[ L R \`Q [UX

O]\`Q^Q3fL"N [ Q [�X L � mn\srJL vU�hX \ � Q^L N � m R�a L`I bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H8ys�
d IBH8��º mn\srJL4N Y L a \ v L a N [�TV�haS� N3fL4L4N Y \ X N a LlN�L4N^N^\ � NlI b�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H8yJ�
d IBH]�?¾«L4m R N�\ a r W Q �ST i�m �hk-[ L4N Y L R�aS[ N � L [ QPN R Q W O=fL Y fLlN Y#opWJ[ _JL4Q TV[ QPL Y#op[�X L � mn\srJL Y L a \ �

v L a NÆN � m R�a L R \sQ [�X O]\sQPQ3fL��8fLlOji�L aSa L N^Llm � � aSW rg\sQ �ST iUm �Sk3[ L ��I bcb�b�bcb�bcb�b�bcb"b�b H8yJ�
d IBH d ¾«L4m R N�\ a r W Q �ST i�m �hk-[ L4N Y L R�aS[ N � L [ QPN R Q W O=fL Y fLlN Y#opWJ[ _JL4Q TV[ QPL Y#op[�X L � mn\srJL Y L a \ �

v L a NÆO W m RUa L Ê L R \`Q [UX O4\sQ^Q3fLsI b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H8y �
d IBH8�?KML [3Ê�R \ � Q^L4N Yto L X N^L4m v�a LlN k-[�� _�fL4Q � ��L XgT½a \�O WJX�YU�STV�SWJXZY L"Q3fL Y�[ O TV�hWsX I b�b�bcb"b�b H]�UH
d IBH:��
�� �SXgT L4QPN^LlO T L�
�� »\ R�aS[ N � L [ QPN�L X�Y Q WJ�ST N4I b�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H]�gy
d IBH � º O � "�
���� ��� �������������! �"$# �	� �qI b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H]�J�
d IBH8Â?e Ws[ Q�m WJXgT QPL4Q k-[ L �¨L T&%£X L�N WJXgT�ah� fLlN R \sQ¡\ [ O [�X L½Q^L a \ TV�SWJX�Ytou�hX O ah[ N �hWJX "gm �LlmnL

N �	' � %)( �*� % L T+'-, �nI b�b�b�b�bcb�bcb�b�bcb�bcb"b�bcb�b�bcb�bcb�b�bcb"b�b H]�s�
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d I�ysÅ?¾/Llm R N Y LÆO4\ a O [�a%R�WJ[ Q YU� - fL4Q^L XgT L4N WJR fLlQV\ T^�hWJX N¡m W Q R i WJaSW r �hk-[ LlN R \sQ [�X N^L4rsmnL X-T
N [ Q [�X L�rsQV\ X�Y L � mq\`rJLsI b�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H8� d

�UIBH � W m R \sQV\ � N WsXZY L Y L [�Ê�YU� - fL4Q^L X O4LlN½L X N^Llm v�aS� N T L4NlI b�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H]� �
�UI�y K fL T L4O T^�hWJXËY L4N R \sQ TV� LlNZ\ X r [�a L [ N^LlN�O WJX _JL Ê LlN Ytou[�X WJv3w L T�R \sQ�\ R�RUah� O4\ TV�SWJX�YU[

Oji�\ R L]\ [ i�\ [�T � Y L � ~ W Q^m¿L R \sQ TV� L a I bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H]� �
�UIp� º X+*�[ L X O4L Y L a \¶~ W QPmnL Ytop[UX fL a fL4m¿L XgT N T Q [ O TV[ Q^\ XgT�Y \ X N a�o fL a \ v�W QV\ T^�hWJXnYtop[UX � aBT QPLsI�H d y
�UIu� º mq\`rJL4N�� aBT Q3fL4L4N R=WJ[ Q [�X LcO W m R \sQV\ � N WJXZY L a L [ Q�QPL R Q3fL4NPL XgT \ T^�hWJX I b�bcb�b�bcb�bcb H d �
�UI d ¾/Q^\ �ST L4m¿L XgT¡Ytou[�X L � mq\`rJL�L XnX�� _sL]\ [�ÊnY L½rJQ � N R \sQ [�X � aBT QPL R \sQ T^� L a L T O W m R \sQV\ � �

N WJX \]_JLlO Y LlN�� aST Q^L4N�\ aBT LlQ X fLlN�N3fL k-[ L XgTV� L a NlI bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H d �
�UIp� º XgT L4Q R Q3fL T \ T^�hWJX�Y�[�R=WJa .3m W Q R i � N^m¿LsI bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H d �
�UI�� e WJa .3m W Q R i � N^m¿L Y LlN R=WJ�SX-T N Ytou[�X L Q3fLlr �hWJX R=WJ[ Q [UX fL a fLlmnL X-T N T Q [ O T^[ QV\ XgT O]\`Q^Q3fL

� Ê �UI b�bcb�bcb�b�bcb"b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H d �
�UI �  }L R=WJa .�m W Q R i � NPmnL Y L4N R=WJ�hXgT N Y#op[�X L � mq\`rJL Y L a \ v L a N4I b�bcb�b"bcb�bcb�b�bcb�bcb H d �
�UIpÂ � \sQ k3[ \srJL Y LlN R�WJ�SXgT N »\ R=WJa .�m W Q R i � NPmnL�fL a Ll_AfL Y \ X N [�X L � mn\srJL »\ T L �hXgT LlN Y LMrJQ � NlIDH d Â
�UIBH8ÅËe a \sOlL4m¿L XgTÆY L4N½\ Ê L4N Y L � ��� I b�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H8�sÅ
�UIBHJH�� W m R \sQV\ � N WsX Y L4N O WJXgTVWJ[ Q^N Y#op� mq\srsL4N Y L a \ v L a N+� aST Q3fL4LlN R \sQ \ R�R�ah� O]\ T^�hWJXËYU[

R�Wsa .3m W Q R i � N^m¿LsI bcb"b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H8�s�
��IBH & X L � mq\srsL Y L a \ v L a N¶L Tna LZrJQ^\ R i�L k-[�� m W�Y fL ah� N^L aDopW QPrg\ X�� NV\ T^�hWJX N R \ T^� \ a L Y LlN

Q3fLlr �hWJX N4I b�bcb�b�bcb"b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H8�J�
��I�y  }L�N k-[ L a L T^T L Y L k3[ L ahk-[ LlN���r [ Q^LlN½N � m R�a LlN4I b�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H8�sÂ
��Ip� � W m R \sQV\ � N WsX Y L Y L [�Ê \ R�R Q W]ÊU� mq\ TV�hWsX N½r/fL W m fL T Q �hk-[ LlN Ytou[�X QPL4O T \ X r a L R \`Q Y LlN

Y�� N k-[ L4NlI b�bcb�b�bcb"b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H:�3H
��Iu�  }L�QPL4O WJ[ _3Q^LlmnL X-T�Y LlN v=WJ[�a L4N�mn\ Ê�� mn\ a LlN Y�[ N k-[ L a L T^T L`I b�bcb�b"bcb�bcb�b�bcb�bcb H:�sy
��I d K fL T L4Q^m �hX \ TV�SWJX+Y LlN R=WJ�SX-T N�L4NPN^L XgT^� L a N Y L aDo fLlQ W3Y fL R=WJ[ Q�Q^Llm RUah� Q a�ouWJ[ _JLlQ T I bcb�bcb H:� �
��Ip� � Ê Llm RUa L Y L Y LlN^O4Q �hRUT^�hWJX N^Llm � � L Ê�T L4Q X L Ytou[�X L�Q3fL4r �hWJX I b�b�bcb�b"bcb�bcb�b�bcb�bcb H � Å
��I�� � W m¿mnL X-T�Y fL T L4Q^m �hX L4Q a L XUW m v QPL Y L R�WJ�SXgT N�~µQ WsX-T^��»LlQ^L4N�O W Q^QPL4N R�WJXUY \ XgT�»\ Oji�\ k3[ L

fL a fL4m¿L XgTÆY L a�o fL4Q W�Y fL Í�b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb H � �
��I � ��L R Q3fLlN^L X-T \ TV�SWJX�Y L a \Ä~ W QPmnL R \`Q�N k-[ L a L TPT L R Q WJR \sr/fLsI b�b�bcb�b"bcb�bcb�b�bcb�bcb H8Âs�

 IBH e WJ[ Q �SahaS[ N T Q^L4Q k-[ L � ���� � �	�� ��
� � � �� � ���� �qI b�b�bcb�b"bcb�bcb�b�bcb�bcb y�H d

 I�y e WJ[ Q k-[�WJ�}a L O WJX OlL RUT½Y L�
 T \ �Saha L½m W Q R i WsahW r �Sk-[ L R \`Q TV� L aSa L o�Xto L4N T½R \sN R=W NPN �hvUa LsI b y�H]�

 Ip� º ahaS[ N T QV\ T^�hWJX½Y L a�o L - L T}Ytou[�X L¶fLlQ W N �hWJX R \`Q TV� L aSa L/_ WJah[ m �Sk3[ L�N [�� _ � L Ytou[�X L Y��Sa \ T \ TV�SWJX

m W Q R i WsahW r �Sk-[ LsI bcb"b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb y�H]Â



��9<9D9 � �'� � � 	 ����� ����� �����



�BÊ

� ��	 � � � �
	 � ��� ��� � � �

�UIBH ��L a L�_AfL Y L a \ _`\ a L [ Q m W .JL XUX L Y L4N¿L4Q^QPL [ QPNq\ v N WJaS[ L4N R=WJ[ Q Y�� - fLlQ^L XgT N¿N � r X \ [�Ê
WJvUT L X-[ N�L X�X L"N3fL a L4O TV�hWsX�X \ XgTÆk-[tou[�X OlL4Q T \ �hX�X�W m v Q^L Y L"O W L )nO � L X-T NÆN R L4O T QV\ [3Ê I �J�

�UI�y � W .JL X�X L4N Y L4N�L4QPQ^L [ Q^N�\ v N WJah[ L4N4I b�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb �J�
�UIp� ¾/Llm R N Y L�O]\ a O [Ua L X NPL4O WJX�Y LlN R�Ws[ Q [�X L Y fL4O WJX _ WJaS[UTV�SWJXqY LlN v \ X�Y LlN Y L�N^Oji�fLlmq\`N

i � fLlQV\sQPOji �hk-[ LlN4I b�bcb"b�bcb�bcb�b�bcb�bcb�b"bcb�b�bcb�bcb�b�bcb�b"bcb�bcb�b�bcb�bcb �J�
�UIu� � W m R \sQV\ � N WsXZY L4N T Llm R N Y L�O4\ a O [�a �<L X NPL4O WJX�Y LlN,� Y L Y L [�Ê \`Q^Oji �BT L4O TV[ QPL4NlI b�bcb �g�
�UIBH ¾1\ v�a L4\ [ O W m R \sQ^\ TV� ~ Y L"Q^L R Q3fL4NPL XgT \ TV�hWsX N Y#op� mq\srsL4N�� aBT Q3fLlL4NlI b�b"bcb�bcb�b�bcb�bcb H d y
��IBH KML4NPO4Q �SRUTV�SWJX Ytou[�X L ~<\sm �haha L Y#o fL a fL4m¿L XgT NcN T Q [ O TV[ QV\ XgT N�L T�X�W m v Q^L YtouW O4O [ Q^Q^L X O4LlN

Y L"Oji�\sO [�X Yto L [3Ê�Y \ X N a \¶QPL R Q3fL4NPL XgT \ T^�hWJX Q3fL Y�[��BT L Y L a�o L4NPNV\ � I b"bcb�bcb�b�bcb�bcb H8ÂsÅ
��I�y � W �[UTÆY L"O W3Y \srsL Y L4N�O W m R=W NV\ XgT L4N Y L X�WsT Q^L"Q^L R Q3fLlN^L XgT \ TV�SWJX I b"bcb�bcb�b�bcb�bcb H8ÂsÅ
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��L T QV\]_`\ �ha L4N Tna LZ~µQ [��ST Y L T Q WJ� Nn\ X�X fL4LlN Y L�QPL4Oji�LlQ^Oji�LlN+mnL X fL4LlNqO WJX wPWJ�SX-T L4m¿L XgT \ [  «\ v�W �
QV\ TVWJ� Q^L Y L T fL a fL4O W mnm [UX�� O4\ TV�SWJX NÄL T�T fL a fL Y fL T LlO T^�hWJX Y L aDo & X�� _sL4Q^N �ST fLZO]\ T i WJah�Sk-[ L Y L� WJ[ _`\ �SX "1L T
\ [ ��L XgT QPL Y Lqm W Q R i WJaSW r � LÄmq\ T i�fL4mn\ T^�hk-[ L Y L aDo f� O WJa L Y LlN¶m �SX L4N Y Lqe1\sQ � N*"/rJQ �\sO4L »\ a \ vU� L X �
_JL �haSa \ X OlL Y Lq��L4NPN � L [ Q^N¶KML ahW r X L "}��L*.sL4Q¶L T É3L4Q^Q^\UI/Ì [top�Sa N T Q WJ[ _sL XgT L X OlL4NÄm WsT N aDo L Ê�R Q^LlN^N �SWJX
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O WJX N T Q [ O TV�SWJX�R Q W rJQPL4NPN � _sL Y L aDop� mq\`rJLsI »(¨O4L TPT L"� X " aDo \ �SY L k-[to \ R�R=W Q T L [UX \ a r W Q �ST iUmnL k3[U�
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v��BT N Y�� N R=WJX��Sv�a LlN�\ [�Ê��lWJX LlN Ytou� mn\srJL »\¿QPL4N T^�ST^[ L4Q R Q3fL]\ a \ v�a L4m¿L XgT 7

( [�X \ a r W Q �BT i�m¿L R \sQ WJv3w L TcR L [�T NPL4Q&_ � Q »\�N [�R�R Q � m¿L4Q a L4N L - L T N Y L vUahW O4N k-[���Y fLlQ � _sL XgTcY�[
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Y�[ O W3Y L [ Q4I
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KML [�Ê �hX O WJX _AfL X�� L XgT N mn\ w L [ Q^N Y�[ N R Q �SX O �SR \ a LlmnL XgT�»\ a \�_ WJaSWJXgT fL Y L+O WJX N^L4Q&_JLlQ T^WJ[UT L a�ou�hX �

~ W QPmq\ T^�hWJX O WJXgT L X-[ L Y \ X N a�ou� mn\srJL " R Q WJR QPL�\ [ O W�Y \srJL »\ i�\ [UT Y fL v��ST "�N WJXgT \ R�R \sQ [ N aSW Q^N Y LlN
R QPL4m ��»L4QPL4N T L XgT \ T^� _sL4N Y L"Q3fL]\ ah� N^\ TV�SWJX+Y LlNÆO W3Y \srJLlN R \sQ WJv3w L Tt|

( R=WJ[ Q a L�O W3Y \srJL Ytou� mn\srJLlN X \ T^[ Q^L aha LlN%" a L4N Q3fL4N [UaST \ T N�\ )¿Oji�fL4N wP[ N k3[#oµ»\ R Q3fLlN^L XgT � �J� " d Å � X L
R \`QP_ � L X�X L XgTÆR \`N »\�O WJX O [ Q^QPL X OlL4Q a LlN�\ a r W Q �BT i�m¿L4N R�aS[ N�\ X O � L X N4I »( k3[ \ ah�BT fL�fLlrg\ a L " �Sa#Xto L4N T
R \`N¿OlL4Q T \ �SX�k-[tou[�X O W3Y \srJL R \sQ WJv-w L T N o \]_ »LlQ^L R�ah[ N L )nO4\sO4L`I�� o LlN Tna L�N3fL�_ »LlQ^L v��ha \ X k-[ L
Y QPL4NPN^L XgT(� ����� 	�& ���D��& � �uy��27

( a L4N Q3fLlN [�aBT \ T N Y fL R L X�Y L X-T ~ W Q T L4m¿L XgTqYU[ O WsX-T L X-[?Y L a�ou� mn\srJL »\ T Q^\ �ST L4Q*"�O WJX O ah[ N �hWJX k-[ L
T L X�Y L XgT½»\�O WJX ��QPmnLlQ a L4N1Q3fL4N [�aST \ T N WJvUT L X-[ N Y \ X N a L¡O]\ Y Q^L Y�[¶R Q W w L T � (�� � � W Q R i�LlO W � � �DI
 }L4N T L4Oji X��Sk-[ L4N R \sQ WJv3w L T N WJXgT m Ws�hX N [UX�� _sL4Q^NPL aSa L4NlI

K »L4N ahW QPN%" a�ouWJv3w LlO T^� ~ X#o LlN TMR \sN Y LcQ^LlN TV�BTV[ LlQ�\ R Q »LlN Y fLlO W3Y \srJL [�X L � mq\`rJL �hY L XgTV�hk-[ L »\ aDopW Q � r � �
X \ a L "�mq\ � N Yto L Ê3T Q^\ � QPL Y L a�ou� mn\srJL [�X L �hX ~ W Q^mn\ TV�SWJX L X T L4Q^m¿L4N YtouWJv3w L T N*"}O]\ R \ v�a L Y L R Q W�YU[�� QPL
[�X L � mn\srJLZN � m R�ah� ��fL4L`I  }L YUW mq\ �hX L Y LlNn~<\ �Sv�a LlN Y fL vU�ST N¿N^L R Q �L T L R Q Wsv \ v�a L4m¿L XgT¿Y \]_s\ X-T \srJL »\
a�ou[ N^\srJL Ytou[�X O W�Y L4On\ Ê fL¿N [ Q a \ X�WsT^�hWJX YtouWJv3w L T I�e Ws[ Q aDop�SahaS[ N T Q^L4Q*" XUWJ[ N�O W m R \sQ WJX N [�X L � mn\srJL
O W3Y fLlL R \sQ �Je � Ç L T�R \sQ XUWsT QPLÄm fL T i W�Y L »\ a \ ��r [ QPL+HJIBHJI  }L4NML - L T N Y L v�ahW OÄ\ - LlO T L XgT a�ou� mn\srJL
� v � »\ T L a¡R�WJ�SXgT¶k-[ L "/NV\ X N R�W N T � T Q^\ �ST L4m¿L XgT " �ha N aS� m �ST L XgT�a�ou[ NV\srsL Y L a \ X�W Q^m¿L »\ Y L4N T \ [�ÊEY L
O W m R QPL4NPN �hWsX Y L a�ouW Q Y Q^L Y L �JÅUI� op� mq\srsL � Y � "#O W�Y fL4L R \sQ X�WsT Q^L T LlOji X��Sk3[ L " R Q3fL4NPL XgT L R�aS[UT �WsT�[�X
L - L T�Y L aS� N^N^\srJL "Um WJ�hX N�r �L X \ XgT�Y \ X N�OlL"O]\sNlI

¯"!^¯"!¥' ���1��!���$P�M��$P��� �"�£�"�¡���=����! $�¢��¦§� � ��!}���"�¡¬�� ���#$&�����"¢�£�"�¡���&� � �¡­
�%$&���¤� �D��©�ª��«�

(½_`\ XgT½Y L R=WJ[ QPN [�� _�QPLcL T \ � X Y LcO a \sQ � ��L4Q a \ Y fLlmq\`Q^Oji�L " X�Ws[ N R Q3fL4NPL XgTVWJX N »\ a \ ��r [ Q^LnHJI�y a L
N^Oji�fL4mn\ Y L"O W�Y \`rJL r/fL X fL4QV\ a}[UTV�Sah� N3fL R=WJ[ Q X�W N T QV\]_`\ [�Ê I

& X R Q^Llm � L4Q WJR fL4QV\ T L [ Q Y fL4O W m R=W N^L aDop� mq\srsLÄL XEWJv3w L T N Y fL4OlQ �BT N R \sQ a L [ QM~ W QPmnL WJ[ [���������-6�L T a L [ Q \`N R L4O T \ RUR L a fL ���102�#-!��� I���LlN Y L [�Ê��SX ~ W QPmq\ T^�hWJX NÄN WsX-T L X N [��BT L�O W3Y fLlL4N%" T QV\ X N^m � N^LlN WJ[N T^W O � fLlL4N%"%L T L X � X�Y fL4O W�Y fLlL4N½\ [ Q3fL4OlL RUT L [ QlI
& X L QPL4mn\sQ k-[ L�N op� m R=W N^L »\ a \q_ [ L Y L O4L N^Oji�fLlmq\ |}a L4N O WJXgTVWJ[ QPN"L T"a LlN T L Ê�T^[ Q^LlNcN WJXgT"Y L [3Ê

T . R LlN Ytou�hX ~ W QPmq\ TV�hWsX R \`N TVWJ[ wPWs[ Q^N T Q »LlN v�� L XËY fL4O W Q^Q3fL a fLlL4NZL X-T Q^L L aha LlN4I�� W mnm¿L a L R Q3fL4O � N^L a \
T i�fL W Q � L Y L aDop�SX ~ W QPmq\ T^�hWJX " R�aS[ N a L4N �hX ~ W Q^mn\ TV�SWJX N Y LnO WJXgT^WJ[ QÄL TÄY L T L Ê3TV[ QPLqN WsX-TÄY fL4O W Q^Q3fL a fL4L4N*"
R�aS[ N a LcO W�Y LcLlN T O W m R \sO T I ( ahW Q^N%" Y \ X N a \¿m¿L4N [ Q^L Y�[xR=W N^N �hv�a L�L TMR=WJ[ Q½\sQ^Q � _sL4Q »\ Y LlN T \ [�Ê�Y L
O W m R QPL4NPN �hWsX � m R=W Q T \ XgT N*" WJX Q3fL4O [UR fL4QPL4QV\ a L�O WJXgT L X3[ Ytou[�X L v QV\ X Oji�L R�Ws[ Q �hX w LlO T L4Q a�ou�hX ~ W Q^mn\ �
TV�SWJX�Y \ X N a�o \ [UT Q^L v Q^\ X Oji�L`I#K \ X N a \¶��r [ QPL "%O o L4N T�aDop�SX ~ W QPmq\ T^�hWJXqY L"O WJXgTVWs[ Q k-[�� LlN T½�hXgT Q W�Y�[U�ST L
Y \ X N a \ v QV\ X Oji�L Y L½O W3Y \srJL Y L4N T L Ê3T^[ Q^LlN4I%��L T^T L�O WJX N T \ T \ TV�SWJXq�SX+*�[ L½O WJX N �hY fL4QV\ v�a LlmnL X-T N [ Q a LlN
Y fL�_JL aSWJR�R L4m¿L XgT N Yto \ a r W Q �BT i�m¿L4N Y L O W3Y \srsLsI%� o L4N T L aha L k-[���wP[ N T^� ��L &(�Q�102���1������&3���#����� Y L T L Ê3TV[ Q^L4N*"L X O W QPLÆ\ R�R L a fLlL �H	�
[�����I���&:-6������� " YUWJXgTA�ha NPL4QV\ k-[ LlN TV�SWJX \ [ Oji�\ R��BT QPLÆ�UI � aha L�L4N TAY L4N TV�hX fL4L »\ N � m R�aS� ���LlQ a L4N T L Ê3TV[ QPL4N Ytop[UX L R \sQ T^� L Y L a�ou�hX ~ W Q^mn\ TV�SWJX Q3fL4N �hY�[ L aha L Y LÆO WJXgT^WJ[ Q4I3�ZfL [UT^�haS� N^LlQ a�ou�hX ~ W Q^mn\ TV�SWJX
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Ytou[�X L v QV\ X Oji�L Y \ X N a�o \ [UT Q^L�L4N T�a \ R Q �hX O �hR \ a L �hX�X�W _`\ T^�hWJX¿Y�[ NPOji�fL4mn\UI 
 � L X N �[ Q*" [�XqT L a NPOji�fL4mn\
L Ê�� rJL k3[ L N Ws�ST T Q^\ X N^m � NPL�L X�R Q^L4m � LlQ ah� L [ aDop�SX ~ W QPmq\ T^�hWJXEY L4NnO WJXgT^WJ[ Q^Nnmq\ � N�Q � L X�Xtou�hXgT LlQ Y��BT
O4L T^T L�i�. R=WsT i »LlN^L`I

 }L4N k-[ L aSk3[ L4N T LlOji X��hk-[ LlN Y L�O W�Y \srJL R \`Q WJv3w L T�Y fL w:»\ �hX�Y��Sk-[ fL4LlN Y \ X N a \ ah�STPT fLlQV\ T^[ Q^L �µOl~¥I � �g� �
R \sQ¡L Ê Llm R�a L � Xto fL T \ v�ah� N^N^L XgT \ [ O [�X LMO WJX�X L Ê��hWJX L XgT Q^L a LlN Y L [�Êqv QV\ X Oji�L4N YU[ O W3Y L [ Q4I�e WJ[ Q T \ XgT "
Y \ X N a \ R�aS[�R \sQ T Y L4N NPOji�fL4mn\sN R�[�vUah� fLlN%" a L¶Q3fLlO4L RUT L [ Q Y�WJ�STMYto \ v�W Q Y Y fL4O W�Y LlQ O W m R�a�»L T LlmnL XgT [�X
N � r X \ a R=WJ[ Q�\sQPQ � _JL4Q »\ Y fL4O W�Y LlQ a L N � r X \ a Y L a�o \ [UT Q^L v QV\ X Oji�L "�O4L k-[�� N � r X�� ��L k-[tou[�X L ~ W Q T L
O W Q^Q3fL a \ T^�hWJX N [Uv N � N T L�L XgT Q^L a L4N Y L [�ÊÄv Q^\ X Oji�LlN�NV\ X N k-[to L aSa L X L�N Ws�ST O WJX N �hY fLlQ3fLlL Y�[ QV\ X-T�a L�O W�Y \srJLsI

¾�i�fL W Q �hk-[ LlmnL XgT " �ha LlN T \ [ N^N �AR�W NPN �Sv�a L Ytou�hX _JLlQ^NPL4Q a L�Q �WJa L Y L4N�O WJXgT^WJ[ Q^N�L TcY LlN T L Ê3TV[ QPL4NcL X
Q3fLlO [�R fL4QV\ X-T¿»\nOlL T^T L�~ Ws� N a�ou�hX ~ W Q^mn\ TV�SWJX+Y fLlO W3Y fL4L Y L T L Ê3TV[ QPLsI=º a�Xto .�\¿r [t»LlQ^L k-[ L�N �«a L"Q3fL4O4L RUT L [ Q
Y�WJ�BT Q^LlO4L�_ WJ� Q�N � m [UaST \ X fL4m¿L XgTZa L4N Y L [3Ê T . R L4N Ytou�hX ~ W Q^mn\ TV�SWJX " k-[topWsX fLl_ �BT L4Q^\ [�X NPOji�fL4mn\ L X
v=WJ[ O a L WJ[ _sL4Q T LsI
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��W����I��(��- 0 ��- ���������Z��� �!�  ��P�'� " Y L �Y���L[�������� Ws[ Y#o �����
 !�V��-6� 	���P��,.-/� I  }L4N WJR fL4Q^\ TV�SWJX N+L XgT Q^L'�R Q � N^LlN½L X�T QV\ �BT L4m¿L XgTÆYtou� mn\srJL N WJXgTMX�W m v Q^L [ N^LlN�L T½R \sQP~ WJ� N�~ W Q T�Y�� - fLlQ^L XgT L4N4I  o \ R�R�aS� O]\ TV�hWsXZk3[U�
X�WJ[ N¡O WJX OlL4Q X L R�aS[ N R \sQ TV� O [�aS��»L4QPL4m¿L XgT LlN T¡a L�O W�Y \`rJL Ytou� mn\srJL R \`Q Wsv3w L T I3É ��a \ R \`Q TV� L Y LÆO W3Y \srsL
L XgT Q WJR��Sk-[ L¶N [UR�R Q � mnL a \qQPL Y�WsX�Y \ X OlL R Q3fL4N^L XgT L Y \ X N [�X L � mq\srsL�N^\ X N Y fLlrJQV\ Y \ TV�SWJX " a \ k3[ \ XgTV� �
��O4\ TV�SWJX��hXgT Q W�Y�[U�ST�Y LlN � Q^Q3fLl_JLlQ^N �hv��Sah�ST fL4N Y L�N W Q T L k3[ L aDop� mq\srsL Y fLlO W3Y fL4L�L4N T½YU� - fL4Q^L XgT L Y L a�ou� mn\srJL
Y L Y fL R \`Q T L T O4L a \ Yto \ [UT \ XgT�R�ah[ N k-[ L a LlN Y fL v��ST N�N WJXgT ~<\ �Sv�a LlN4I=e�Q3fL4NPL XgT fL Y L a \ N W Q T L " a L�O W3Y \srsL
WJRt»LlQ^L [�X L T Q^\ X N&~ W Q^mn\ TV�SWJXZY L"N [UR�R Q^LlN^N �hWJXxY L�QPL Y�WsX�Y \ X OlL Ytou�hX ~ W Q^mn\ TV�SWJX L T ~ Ws[ Q X��BT L X � X�Y L
O W m RUT L [�X L ���J����� 02�������#�����V�!�)&(� �����
 !� � X�W`T fL4L�� � � ��I

É �1aDo fLlO]\sQ T L XgT Q^L a�ou� mn\srJL � L T N WJX \ RUR Q W]Ê�� mn\ TV�SWJX � � � ��LlN T ~<\ �hv�a L " a \ T LlOji X��hk-[ L Y L¶O W3Y \srsL
L4N TqY L v=WJX�X L k-[ \ aS�ST fLsI�º Y fL4\ a LlmnL X-T " �ha .�\£fL4rJ\ ah�BT fL 
 R LlQ^O4L RUTV� _JL o¡R \sQP~<\ �BT LZL X-T Q^L a�ou� mn\srJLqL T N^\
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Détection des textures

Initialisation : détection des
germes de texture

Croissance des germes :

Utilisation de 4 filtres de Gabor
Post-filtrage passe-bas
Seuillage

Construction d’un masque
Croissance d’un germe :

- Extrapolation
- Identification

Détection des régions
actives

Segmentation des régions
à variations lentes

Correction des contours

Ligne de partage des eaux
du gradient  morphologique

Fusion itérative des régions :

- Extrapolation
- Fusion

Image originale

Textures Régions actives Régions à variations lentes
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Erosion par decomposition lineaire
Erosion par histogramme

Erosion par histogramme apres decomposition
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Ouverture par decomposition lineaire
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Ouverture par decomposition lineaire
Ouverture par propagation
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Ouverture d’une image binaire par decomposition lineaire
Ouverture d’une image de labels par histogramme
Ouverture d’une image de labels par propagation
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