
���������
	���
�������������������	 � 	 �����!	"�$#&%'��()��� 	���� *+�-,.��%�����/
����� 01�����32&�
� ����()�

465

798;:=<?> @BA-:=CD<E:=C

FHGJILKNMPOQMRMTS 4
U OVGPGTKNWXGJYZGJILK
[ K]\!^`_aG U KNbcG�Y`d�efKhg3I
^ib�OjgN^ik)^`b�WfFlK]_TY$Ma\!^ig]K�m�bLncOQbLK]Kh_TOjbLn

^ib�WoGJILKqp
^ig]S�kVG 5 YidrGJILKts�_J^iW�S
^uGTKwvxgyI�YxY$k)YidBGyILK
v6Gy^uGTKqzlb�OV{$Kh_TMPOVG 5 Yid}|�K]~���Yi_P��^uG���S=�)^ikjY

Ojb1\!^`_aGJO�^ik�d�S�k��!kQk U KNbcG�YidrGJILK�_PKN��S�Oj_PK U KNbcGJM&d�Yi_�GyILK�WLK]n$_PK]K�Yid

�o���i�N�!�X�����w���������h����� �

pLK 4 _TS
^`_ 5f¡`¢$¢
£



¤�¥��x������(¦�
§�¨�©�ª¬«¬­¯®�°N±�²y³$®V²y©µ´�²y«�¨E«¬¶yª¬¶h·N¸]©¹²Jº�­¯»�ºR²y»½¼N­¾©µ¨¿´¦°µ´¬¨¿·�®�¶3«¦º&¶PÀ]­¯©µ±&²y­¾«¦»¿¶3©�ªÁ­¾©D°µ¶y°µ´¬³Â¸�²y±�²y­¯©µ´�ª
º&¶h·µ¨¿«Á²Jª¬¨EÃµ«¬¨¿´¬´¬°N«¬¨�´BªÁ¼µ«�¶3°µ±3¼�À3¨¿©Dª¬­¾³¾²JªÁ­¯¶3©Ä²y©µ·�²J­¾«¦»�¶y©µ·µ­¯ª¬­¾¶3©N­¾©µ±�´�¸h´�ªÁ¨¿º�´¿Å¦Æ¦¼µ¨�«�¨�²y«�¨}ÇµÀy¨
º�²PÈ�¶3« ªÁ¶yÃµ­¾»¿´¦Ãµ«¬¨¿´¬¨�©�ª¬¨�·�­¯©�ªÁ¼µ­¯´)ª¬¼µ¨�´�­¾´¿É

Ê ®V²y©Ë­¯©µ´�ªÁ²y³¾³¾²JªÁ­¯¶3©R¨"Ìi¨¿»¿ª¬´�¶y©Ä¶aÀy¨�«Á²J³¾³`®V²J©ÄÃu¨�«�®�¶3«¬º�²y©µ»¿¨�²y©µ·�¨"Ày²J³¾°¹²Jª¬­¾¶3©R¶y®x®V²J©�ªÁ¨�´�ªÁ­¯©µ±
º&¨¿ª¬¼µ¶h·N´�Í

Ê ²y©µ²y³¯¸]´¬­¯´�¶y®uªÁ¼µ¨ ®V²y©&´¬»�²y³¾­¯©µ±�³Î² Ï)´
²y©N·�»¿¶3©µ´¬¨¿ÐD°µ¨�©µ»¿¨�´ ¶J®`·h¸h©µ²yº�­¯»¦´¬­¯º�­¯³Î²y«�­¯ªÑ¸E¶3©&º�¶]·hÒ
¨¿³¾³¾­¯©µ±µÍ

Ê º&¨ ²y©�À3¨¿³¾¶]»�­ÂªÑ¸&²y©µ·�ªÁ°µ«�Óµ°µ³¾¨¿©µ»�¨B­¾©�ªÁ¨¿©µ´¬­ÂªÑ¸�º�¨�²y´¬°N«¬¨�º&¨�©�ª¬´rÔÖÕ¹¶aÏ�Ç¹¨�³¯·R´�ªÁ°µ·µ­¯¨�´Á×!²Jª!ªÁ¼N¨
­¯©µ³¾¨"ª)²y©µ·Ä¶3°Nª¬³¾¨¿ª)¶J®=³¾²y«¬±3¨-´¬» ²J³¾¨EÓµ³¾¶aÏ�¨�«¿Í

Ê ·µ¨"ª½²y­¯³¾¨¿·�Õµ¶PÏoÀ]­¾´¬°µ²y³¾­¯Ø ²Jª¬­¾¶3©�´�ªÁ°µ·N­¾¨�´ÙÔ�­¾©ËÏ ²TªÁ¨�«Á×)»¿¶aÀ3¨�«�­¾©µ±�ªÁ¼N¨EÕµ¶PÏfÃ¹²JªÁ¼�´�ª½²y«�ªÁ­¾©N±�²Tª
ª¬¼µ¨}®V²J©ÄÓN³Î²y·µ¨E¨ÛÚN­Âª)ªÁ¶�ªÁ¼µ¨}¨¿ÀJ²yÃu¶3«Á²TªÁ¶3«¦»¿¶3«¬¨}¶y®�²J©�²y»"ªÁ°¹²J³6Ü�ÝxÞ�§o®V²y©l´�»�«�¶3³¾³ßÒÑ·µ­ÂÌi°µ´�¨�«
º&¶h·N°µ³¾¨JÍ

Ê ªÑÏ�¶�Ã`¶y­¾©�ª »¿¶3¼µ¨�«�¨�©µ»¿¨E²y©µ·�´�Ã`¨¿»¿ª¬«Á²y³`º�¨�²y´¬°µ«�¨�º&¨�©�ªÁ´¦»¿¶3©µ·µ°N»¿ªÁ¨¿·�¶3©Ë²y©Ë²J»¿ªÁ°µ²y³$Ü)Ý=Þ�§
®V²y©�º&¶]·µ°µ³¾¨x®�¶3«iÕ¹¶aÏw´�ªÁ«�°µ»¿ª¬°µ«¬¨
­¯·µ¨�©�ªÁ­ÂÇ¹» ²TªÁ­¾¶y©r¶y®hÃ`¶3´�´¬­¯Óµ³¾¨�²J¨�«¬¶3²y»�¶3°N´�ªÁ­¯»L©µ¶3­¯´¬¨�´�¶3°µ«¬»¿¨�´¿Å

Þàº�²PÈ�¶3«�¶3Ó]È�¨¿»¿ªÁ­ÂÀ3¨�¶J®�ªÁ¼µ¨Ù´�ªÁ°N·N¸�Ï�²y´-ª¬¶R­¾·N¨�©�ªÁ­Â®Ö¸ÄÕµ¶PÏá´�ªÁ«¬°N»¿ªÁ°N«¬¨�´BÏ)­¯ªÁ¼N­¾©lª¬¼µ¨�Ü)Ý=Þ�§
º&¶h·µ°N³¾¨�ªÁ¼¹²Jª�²y«¬¨�«�¨�´�Ã`¶3©N´¬­¾ÓN³¾¨R®�¶3«Ù©µ¶3­¯´¬¨Ë²y©N·+­¾©âÃ¹²J«�ªÁ­¯»�°µ³¾²y«�ã�«¬°µº�Óµ³¾¨�©µ¶3­¾´�¨�ä�±3¨¿©µ¨�«¬²JªÁ­¯¶3©$Å
å ¶y´¬´¬­¯Óµ³¾¨�º�¨¿»½¼¹²y©µ­¯´¬º&´�®�¶y«�ª¬¼µ¨�±3¨¿©µ¨�«¬²JªÁ­¯¶3©}¶y®µÕ¹¶aÏZ­¾©N·µ°µ»�¨¿·�©µ¶3­¯´¬¨�­¾©EªÁ¼µ¨�²y°NªÁ¶yº�¶yª¬­¯Ày¨�Ü)Ý=Þ�§
®V²y©�º&¶h·N°µ³¾¨�²y«¬¨�²J³¾´¬¶Ë­¯©�À3¨�´�ªÁ­¯±�²JªÁ¨¿·$Å}æ�ª�­¾´r·N¨�º&¶3©µ´�ª¬«Á²Jª¬¨�·�ªÁ¼µ²Jª�·µ­ÂÌi¨¿«¬¨�©�ªEº&¶h·N¨�´r¶y®�Ü)Ý=Þ�§
¶3Ãu¨�«¬²JªÁ­¯¶3©�«¬¨¿Ãµ«¬¨¿´¬¨¿©Dª�À3¨¿«�¸Ë·N­¯Ì`¨�«¬¨¿©�ª)­¾©�ªÁ¨¿«¬©¹²y³`Õ¹¶aÏ1»½¼¹²J«Á²y»"ªÁ¨�«�­¾´�ªÁ­¾»¿´�Å
Æ¦¼µ­¯´¦¼¹²y´¦­¾º&Ãµ³¯­¾» ²TªÁ­¾¶y©µ´
¶3©�Óu¶yªÁ¼�®V²y©ÄÜ�ÝxÞ�§1²y­¯«�Õ¹¶aÏoÃ`¨¿«�®�¶3«�ºR²y©N»�¨E²y©µ·Ä©µ¶3­¯´¬¨�»½¼¹²J«Á²y»"ªÁ¨�«�­¾´�ªÁ­¾»¿´�Å

æ�ª�­¯´�·µ¨�º&¶3©µ´�ªÁ«¬²JªÁ¨¿·�®�«¬¶yºçÃµ«¬­¯©µ»�­¯Ãµ³¾¨¿´�¶y®$»¿¶3º&Ãµ³¾¨"ªÁ¨)·N¸]©¹²yº&­¾»¦´�­¾º&­¾³Î²J«¬­¯ªÑ¸Eª¬¼¹²Jª
®V²y©&´¬» ²J³¾­¾©N±
³Î² Ï)´)«¬¨¿ÐD°µ­¾«�¨Eª¬¼¹²JªBè)¨¿¸]©µ¶3³¯·µ´B©D°µº�Ó`¨¿«�º�²Jª¬»½¼µ­¾©µ±�­¯´B²�©µ¨¿»�¨�´�´Á²y«�¸Ä»�¶3©µ·N­¯ªÁ­¯¶3©Ë®�¶3«¦·µ¨"À3¨�³¯¶3Ãµ­¯©µ±
´¬»�²y³¾¨Äº&¶h·µ¨¿³ ®V²y©µ´&¶3«�®V²y©ZªÁ¨�´�ªR®V²y»¿­¾³¯­¯ªÁ­¯¨�´¿ÅéÆ¦¼N¨lÃµ¼�¸]´¬­¯» ²y³�Ó¹²y´�­¾´�®�¶3«�ªÁ¼µ¨�®V²y©é´¬»�²y³¾­¯©µ±w³¾² Ï)´
·µ¨¿«¬­¯Ày¨�·�Ï�²y´r¨¿´�ª½²JÓµ³¾­¯´¬¼µ¨¿·�®�«¬¶3ºêÓu¶yªÁ¼�Ãµ°µ«¬¨�·µ­¾º&¨�©µ´�­¾¶3©µ²y³6²y©¹²y³Â¸]´¬­¾´-²y©µ·�²J³¾´¬¶&®�«¬¶3ºëª¬¼µ¨Ù®�°µ©]Ò
·¹²yº&¨�©�ªÁ²y³$¨�ÐD°¹²TªÁ­¾¶y©µ´)¶y®xÕµ°µ­¾·Äº�¶JªÁ­¾¶y©$Å

ì ²y©�Ãu¨�«�®�¶3«¬º�²y©µ»¿¨¦Ï ²y´!º&¨ ²y´�°µ«¬¨¿·R­¾©�²�ªÁ¼µ«�¨�¨)ªÁ­¾º&¨�´�´�» ²y³¯¨)º�¶]·µ¨�³�Ô�³Î²y«�±3¨¦´¬»�²y³¾¨)Óµ³¯¶aÏ�¨¿«½×�­¯©
²y­¯«L¶y®`²y©&²y»¿ª¬°¹²y³N®�¶y«�Ï�²y«¬·&»�°µ«�À3¨¿·R²y°hªÁ¶3º&¶yªÁ­ÂÀ3¨¦Ü)Ý=Þ�§éÓµ³¾¶aÏ�¨�«�ÅLír­¯Ì`¨�«¬¨¿©�ªL®V²y©�ªÁ¨¿´�ªÁ­¯©µ±Eº�¨"ªÁ¼hÒ
¶]·µ´�ÔVÓµ²y´¬¨¿·q¶y©�Þ�î�§�Þç®V²J©�ªÁ¨�´�ª�»�¶]·µ¨¿´½×BÏ�¨�«¬¨�»¿¶3º&Ã¹²y«¬¨¿·�¶3©�ª¬¼µ¨�Ó¹²y´�­¾´-¶J®�´�ª½²Jª¬­¾»ÙÃµ«¬¨¿´¬´¬°N«¬¨
º&¨ ²y´�°µ«¬¨¿º�¨¿©Dª¬´�Å ÞB³¾´�¶µïµªÁ¼µ¨EÕ¹¶aÏfª¬¼µ«¬¶3°N±3¼�²y©l²y»"ªÁ°¹²y³6Ü)Ý=Þ�§o®V²J©hÒÑ­¯º�Ãu¨�³¯³¾¨�«ÁðJ·µ­ÂÌi°µ´�¨�«�´¬¨�»"ªÁ­¯¶3©
­¾©}Ï ²TªÁ¨�«xÏ ²y´=¶3Óµ´¬¨¿«�Ày¨�·�Ï)­¯ª¬¼�²�Õ¹¶aÏZÀ]­¾´�°¹²y³¾­¯Ø ²Jª¬­¾¶3©�ª¬¨�»½¼µ©µ­¯ÐD°µ¨¦°µ´¬­¯©µ±r²B´¬¼µ¨�²y«�ÒQªÁ¼µ­¯»½ñy¨�©N­¾©µ±�·N¸y¨
ÔV­¯©Ë²y·µ·N­¯ªÁ­¯¶3©�ª¬¶�²�»�¶y©DÀy¨�©�ªÁ­¯¶3©¹²y³i·N¸3¨ ×"Å ì °N³¾³;·N¸]©¹²yº&­¾»r´�­¾º&­¾³¾²y«¬­ÂªÑ¸�Ï�²y´¦ºR²J­¾©�ª½²y­¯©µ¨�·�Ó`¨"ªÑÏ�¨¿¨�©
Ü�ÝxÞ�§á¶yÃ`¨¿«Á²Jª¬­¾¶3©�­¯©�Ï ²Jª¬¨�«E²y´rÏ)¼N¨�©t¶yÃ`¨¿«Á²Jª¬¨�·�­¾©�²y­¯«�ÅÙè�¨¿»�¶3º&º&¨�©µ·¹²TªÁ­¾¶y©µ´�²y«�¨�Ãµ«¬¶aÀ]­¾·N¨�·
Óu¶yªÁ¼â®�¶3«}®�°µ«�ª¬¼µ¨�«�­¾©�À3¨¿´�ªÁ­¯±�²Jª¬­¾¶3©â¶J®)»�«¬­ÂªÁ­¯» ²y³
Õ¹¶aÏ�«¬¨�±y­¾¶3©µ´ÙÏ)­¯ªÁ¼tº�¶3«�¨R´�¶3Ãµ¼µ­¯´�ªÁ­¯» ²Jª¬¨�·+º&¨ ²TÒ
´¬°N«¬¨�º&¨�©�ª)º&¨¿ª¬¼µ¶h·N´¦²y©µ·Ë®�¶3«�­¾º&Ãµ«¬¶aÀ3¨¿·Ë®V²y©hÒÑ´�»�«�¶3³¾³u·µ¨�´�­¾±3©�ª¬¶�«¬¨¿·µ°µ»�¨EÃu¶3´¬´�­¾Óµ³¯¨r²y¨¿«¬¶�²J»�¶3°µ´�ªÁ­¯»
©µ¶3­¯´¬¨rÏ)­ÂªÁ¼Ä­¾º&Ãµ«¬¶aÀ3¨¿·Ä²y¨�«�¶h·N¸]©¹²Jº�­¯»rÃ`¨¿«�®�¶3«�ºR²J©µ»�¨JÅ

ò



ó ô.õ÷öwøçõ÷öâù

ú�ûµüxý�þ�ÿ����Ùÿ����aþ����
	 �
��
 	��&ÿ���� 
������ þ�	 �
��
 	��&ÿ���ú�ûµüxýVþ�	 

� ü�	�� � û���� 

� ��� ��ÿ�!�ýVþ�" ��# þ�����	 

$ % û���� ��� ÿ � ��" $

& Å & ì ¶3«¬¨"Ï�¶3«�·�Å}ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &
& Å ò å «¬¨¿À]­¯¶3°µ´('t¶y«¬ñ ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å )
& Å+* Þ-©-,r°NªÁ³¯­¾©µ¨r¶J®xª¬¼µ­¾´�.]ª¬°µ·N¸ ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å /

& Å+*NÅ & 0 ¨¿Ï Ô21�¨�©µ¨¿«Á²y³¯­¾Ø�¨¿·;× ì ²y©3.h» ²J³¾­¾©N±54�² Ï)´ ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å /
& Å+*NÅ ò í-¸]©¹²Jº�­¯» ²y³¯³¯¸6.h­¾º&­¾³¾²y«�îl¶h·N¨�³¾´XÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å 7
& Å+*NÅ8* å «�¶yªÁ¶yªÑ¸]Ãu¨EÆx¨¿´�ªÁ­¯©µ±�ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å 9
& Å+*NÅ+) :LÀJ²y³¯°¹²JªÁ­¯¶3©Ë¶y®xæÑ©µ·µ°µ´�ªÁ«�¸3.]ª½²y©N·¹²y«¬·ÄÆ�¨�´�ª¬´-²J©µ·lîl¨¿ª¬¼µ¶h·N¶3³¾¶3±y­¾¨�´ Å}Å &
;
& Å+*NÅ=< .]°µº�º�²y«�¸ ÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &
;

> ? þ��6þ � û¹ý 
A@ þ�"B�6ûC�ED 
�#F
 ýVû �G
 �IHKJIDL�3û¹ý 
 � �LMN� ûO!P	 $ �
ò Å & æÑ©�ªÁ«¬¶]·µ°µ»"ªÁ­¯¶3©oÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & *
ò Å ò Æ¦¼µ¨Q1E¨¿©µ¨�«¬²y³¾­¯Ø�¨¿· ì ²y©3.h­¯º�­¯³Î²y«�­¯ªÑ¸R46² Ï)´ÙÔ21 ì .S4�×�®�«¬¶3º í-¸]©¹²yº&­¾»�´¬­¯º�­¯³Î²y«�­¯ªÑ¸ & 7
ò Å+* .h¶3º&¨N.h­¾º&Ãµ³¯¨�.h» ²J³¾­¾©N±&§�¶3©µ´¬¨¿ÐD°µ¨�©µ»¿¨�´r¶J®xª¬¼µ¨Q1Q. ì 4 ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�&
ò ÅT) Æ¦¼µ¨Q1E¨¿©µ¨�«¬²y³¾­¯Ø�¨¿· ì ²y©3.h­¯º�­¯³Î²y«�­¯ªÑ¸R46² Ï)´¦®�«¬¶3ºëír­¯º�¨¿©µ´¬­¯¶3©¹²y³uÞ-©µ²y³¯¸]´¬­¯´�Å}Å}Å ò *
ò Å8< Æ¦¼µ¨ ì ¶3«¬º�°N³Î²Jª¬­¾¶3©�¶J®=ÞB·µ·µ­¯ª¬­¾¶3©µ²y³$ír­¯º�¨¿©µ´¬­¯¶3©µ³¾¨¿´¬´�Ý!²J«¬­Î²JÓµ³¾¨¿´�®�¶3« ì ²y©µ´fÅ}Å}Å ò 9
ò Å+/ æÑº�ÃN³¾­¾»�²JªÁ­¯¶3©µ´�¶y®U1 ì .S4V.h» ²J³¾­¾©N±�®�¶3« ì ²y©Äír¨�´¬­¯±3©Ä²y©µ·�Æ�¨�´�ª¬­¾©µ±oÅEÅÙÅ}ÅÙÅ}Å}Å * ;
ò Å87 Æ¦¼µ¨Ù§�³Î²y´�´¬­¯» ²y³ ì ²y©3.h»�²y³¾­¯©µ±546² Ï)´�Ôj§ ì .S4�×�ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å *W*
ò Å+X Æ¦¼µ¨EæÑº�Ãu¶3«�ª½²y©µ»¿¨�¶y®Y1�¨�¶yº�¨"ªÁ«¬­¯»�.h­¯º�­¯³Î²y«�­¯ªÑ¸RZ�¨"ªÑÏ�¨¿¨�©�îÄ¶h·µ¨¿³6²y©µ· å «¬¶yª¬¶yªÑ¸]Ã`¨[*W/
ò Å+9 .h°µº&ºR²J«�¸�¶y® å ²y«Á²Jº�¨"ªÁ¨�«�´�²y©µ·�ªÁ¼µ¨¿­¾«¦æÑ©�ªÁ¨¿«�ÒÑ«�¨�³¾²JªÁ­¯¶3©?ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å *O7

*



� �]\�\ ý 
 �3ûS� 
 ÿ���û���"V�Ùÿ # \ û �G
 	�ÿ���ÿ�� ��^6þ ? �_D � û��`"-��^6þP�a�_D � �]\`\ � ÿ;û��G^�þ�	
�aÿF�cû��KbËþ�	 
A� � c�d
*NÅ & æÑ©�ªÁ«¬¶]·µ°µ»"ªÁ­¯¶3©oÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ) ;
*NÅ ò §�¶3º&Ã¹²y«¬­¯´¬¶3©Ë¶J®xª¬¼µ¨Q1 ì .�4t²y©µ·�ªÁ¼N¨�§ ì .S4tÞ-ÃNÃµ«¬¶�²J»½¼µ¨�´)ªÁ¶ ì ²y©Äír¨�´�­¾±3©

) &
*NÅ+* Þ »�«�­¯ªÁ­¯» ²y³$²y©¹²y³Â¸h´�­¾´ ¶J®xª¬¼µ¨Ù§ ì .S4â²yÃNÃµ«¬¶�²J»½¼Äª¬¶&®V²y©�·µ¨¿´¬­¯±3© Å}ÅEÅÙÅ}ÅÙÅ}Å}Å )W)
*NÅT) Þ-ÃµÃN³¾­¾»�²JªÁ­¯¶3©�¶y®�ªÁ¼N¨a1 ì .S4w²yÃµÃµ«�¶�²y»½¼�ªÁ¶�®V²y©Ä·µ¨�´�­¾±3© ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å )e7
*NÅ8< Þ-ÃµÃN³¾­¾»�²JªÁ­¯¶3©q¶y®_1 ì .S4X²y©µ·Z§ ì .S4o²JÃµÃµ«¬¶3²y»½¼µ¨�´ÙªÁ¶�®V²y©tÃ`¨¿«�®�¶3«�ºR²y©N»�¨RÃN«¬¨"Ò

·µ­¾»"ªÁ­¯¶3©Ë°µ©µ·µ¨¿«¦Ày²J«¬­Î²JÓµ³¾¨-®V²J©Ä´�Ã`¨¿¨�·l»�¶3©µ·N­¯ªÁ­¯¶3©µ´�Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å )O9
*NÅ+/ Þ-ÃµÃN³¾­¾»�²JªÁ­¯¶3©Z¶y®r®V²y©'³Î² Ï)´�ªÁ¶wª¬¨�´�ªË²y©X²J°NªÁ¶3º&¶yª¬­¯À3¨ÄÜ)Ý=Þ�§ Ãµ«�¶yªÁ¶yªÑ¸]Ãu¨Ä®V²J©

º�¶]·µ°µ³¯¨r­¾©ËÏ�²JªÁ¨¿«�ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å < &
c �¦ýVÿ�![f 
 	 � û¹ý 
�@ ûS� 
 ÿ��g	�� � "�H'ÿ��Bû��ihkj � �l�Qû�� # ÿ " � ý�þ m��

)µÅ & æÑ©�ªÁ«¬¶]·µ°µ»"ªÁ­¯¶3©oÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å <�X
)µÅ ò å «¬¨¿À]­¯¶3°µ´¦¨"ÚhÃu¨�«�­¾º&¨�©�ª½²y³`«¬¨¿´¬°µ³ÂªÁ´¦¶3©Ë»¿¨�©�ªÁ«�­¯®�°µ±�²J³`®V²y©�²y©N·�Ü�ÝxÞ�§ ®V²y©Ëº&¶h·N°µ³¾¨¿´n/ ;
)µÅ+* Þ-­¯º�´¦²J©µ·l¶yÓ]È�¨�»"ªÁ­¯Ày¨�´ ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å / ò
)µÅT) .h» ²J³¾­¾©N±54�² Ï)´�²y©µ·-.h­¯º�­¯³Î²y«�­¯ªÑ¸�§�¶3©µ´�­¾·µ¨¿«Á²Jª¬­¾¶3©N´-Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å /W*
)µÅ8< ír¨�´�­¾±3©Ä²y©µ·Ë®V²yÓN«¬­¾»�²JªÁ­¯¶3©Ë¶y®�ªÁ¼µ¨�Ï�²JªÁ¨¿«¦ª½²y©µñR¨"ÚhÃ`¨¿«¬­¯º�¨¿©DªÁ²y³$ªÁ¨¿´�ª)®V²y»¿­¾³¾­ÂªÑ¸ Å}Å /�)
)µÅ+/ :=ÚNÃu¨�«�­¾º&¨�©�ª½²J³6îl¨¿ª¬¼µ¶]·µ¶3³¾¶y±y¸�Å}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å /WX
)µÅ87 ì ³¾¶aÏoÀ]­¯´¬°¹²y³¯­¾Ø�²JªÁ­¯¶3©�«¬¨¿´¬°µ³ÂªÁ´ Å}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å 7 ò

)µÅ87hÅ & ì ²y©�»¿°Nª�Ò�¶yÌ�«¬¨¿±3­¾¶y©fÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å 7 ò
)µÅ87hÅ ò .]¼µ¨ ²y«)³¾²a¸y¨�«ÁðTÝ
¶3«�ª¬¨"ÚË®�¶y«¬º�²JªÁ­¯¶3©Ë²Jª)·µ­ÂÌi°N´¬¨�«)­¯©µ³¾¨"ª)²y©µ·�®V²y©�Óµ³Î²J·µ¨�¨"Úh­¯ªoX ò

m bËþ�	 
�� �9ÿ��p��^�þ � D % ûC��"B��^6þrq 
 � 
tsu� D % �cû��Xú�þ�	��P�cû�� 
 ý 
 � 
 þ�	 ��v
<hÅ & æÑ©�ªÁ«¬¶]·µ°µ»"ªÁ­¯¶3©oÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å XW9
<hÅ ò Þ-ÃµÃN³¾­¾»�²JªÁ­¯¶3©�¶y® ì ²y©3.h» ²J³¾­¾©N±54�² Ï)´)ªÁ¶&ír¨�´�­¾±3©Ëª¬¼µ¨N4�.�Z Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å 9 &
<hÅ+* 1E¨¿¶3º&¨¿ªÁ«�­¾»�.]­¾º&­¾³Î²J«¬­¯ªÑ¸�Óu¨¿ªÑÏ�¨�¨¿©�îl¶]·µ¨¿³6²y©µ· å «�¶yªÁ¶JªÑ¸hÃu¨ Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å 9W*
<hÅT) ír¨¿´¬­¯±3©Ä²y©µ· ì ²JÓµ«¬­¯» ²Jª¬­¾¶3©�¶J®xª¬¼µ¨N4�.�Z ì ²y©�Æ�¨�´�ª ì ²y»¿­¾³¾­ÂªÑ¸ ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å 9�)

<hÅT)µÅ & Ü�ÝxÞ�§ ì ²y©wÔ å «�¶yªÁ¶yªÑ¸]Ãu¨a×p1�¨�¶3º&¨¿ª¬«�¸ Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å 9O<
<hÅT)µÅ ò ì ²y©�æÑº&Ã`¨¿³¾³¯¨�«¦²y©N· ì ²y©3.h»¿«¬¶3³¯³�1�¨�¶3º&¨¿ª¬«�¸ Å}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å 9O7
<hÅT)µÅ8* ì ²y©�æÑ©µ³¯¨¿ª�ír°µ»"ªBír¨�´¬­¯±3© ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &
;�&
<hÅT)µÅ+) ì ²y©�Æ�«Á²y©N´¬­¯ª¬­¾¶3©�²J©µ·-:=Úh­¯ª�ír°N»¿ªBír¨�´�­¾±3©�ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &
;3ò
<hÅT)µÅ=< ì ³¾¶aÏ §�¶y©µ·µ­¯ª¬­¾¶3©N¨�« ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &
;3ò
<hÅT)µÅ8/ .D¸h´�ªÁ¨¿ºêè�¨¿´¬­¾´�ª½²y©N»�¨�ÔVÓ¹²J»½ñËÃµ«¬¨¿´¬´¬°N«¬¨a×�Å}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &
; )
<hÅT)µÅ=7 ì ²y©Äír«¬­ÂÀ3¨Q.]¸]´�ª¬¨�º Å}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &
; )

<hÅ8< ír¨�´�­¾±3©�¶y®�ªÁ¼µ¨Ùîl­¯©µ­ÂÒw4`.SZi:=ÚNÃu¨�«�­¾º&¨�©�ª½²J³$Æx¨¿´�ª ì ²y»�­¯³¾­¯ªÑ¸ Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &
; <
x y{z \ þ �G
|# þ����aû¹ý}q þO��^�ÿL"�ÿuý�ÿ � H ûC��" ú�þ�	�� 
 � � ÿ��a��^6þ � D % û��`"~��^6þgq 
 � 
�s

� D % �cû��`	 $ d��
/NÅ & æÑ©�ªÁ«¬¶]·µ°µ»"ªÁ­¯¶3©oÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &
; X
/NÅ ò ì ²y©�Æx¨¿´�ªÁ­¯©µ±�Æx¨¿»½¼µ©µ­¯Ð]°N¨�´�Å}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &W&�;

)



/NÅ ò Å & 4`.SZ ì ²y©�Æx¨¿´�ª¬­¾©µ±�Æ�¨�»½¼µ©µ­¯ÐD°µ¨�´�Å}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &W&�;
/NÅ ò Å ò îÄ­¾©µ­ßÒ�4`.SZ ì ²y©�Æx¨¿´�ª¬­¾©µ± ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &W& *

/NÅ+* æÑ©µ´�ª¬«¬°µº&¨�©�ªÁ²JªÁ­¯¶3©Ä²y©µ·�§ ²y³¾­¯Óµ«Á²Jª¬­¾¶3©�Å}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &W& )
/NÅ+*NÅ & Æ¦¼N¨�Æ)è_4�.h¨"ª�Ò�°µÃt®�¶3«EÝ
¨�³¯¶h»¿­¯ªÑ¸�.h°µ«�À3¨"¸h´�©µ¨�²y«Ùª¬¼µ¨ ì ²y©wæÑ©µ³¾¨"ª�²y©N·

ª¬¼µ¨ ì ²y©�:LÚh­Âª�46¶]» ²TªÁ­¾¶y©µ´�ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &W& )
/NÅ+*NÅ ò Æ¦¼N¨6,-Ì;ÒÑ»�²yº�ÃN°µ´�.h¨"ª�ÒÑ°NÃq®�¶3«BÝ
¨�³¾¶]»�­ÂªÑ¸�²J©µ·�Æx°µ«�Óµ°µ³¯¨�©µ»¿¨RîÄ¨ ²y´�°µ«¬¨ÛÒ

º&¨�©�ª¬´ Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &W& /
/NÅ+*NÅ8* Æ¦¼N¨a,-Ì;ÒÑ»�²yº�ÃN°µ´�.h¨¿ª�ÒÑ°µÃ�®�¶3« Ý
¶3³¯°µº&¨¿ªÁ«�­¾» ì ³¾¶aÏfè�²Jª¬¨}îl¨ ²y´�°µ«¬¨¿º�¨¿©�ª &W& 7
/NÅ+*NÅ+) Æ¦¼N¨{,-Ì;ÒÑ»�²yº�ÃN°µ´�.h¨¿ª�ÒÑ°µÃ�®�¶3« ì ²y©P.]ªÁ²JªÁ­¯»aðJÆ�¶yª½²J³ å «¬¨�´�´¬°µ«�¨rîÄ¨ ²y´�°µ«¬¨ÛÒ

º&¨�©�ª+Å}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &W& 9
/NÅ+*NÅ=< îÄ­¾©µ­ßÒ�4`.SZ ì ²y©�æÑ©µ´�ª¬«¬°µº&¨�©�ªÁ²JªÁ­¯¶3© ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &Pòyò

/NÅT) Æ)è_4iÒw4�.�Z ì ²y©�Æx¨¿´�ªÁ­¯©µ±µÉ
îÄ¨ ²y© ì ³¾¶aÏ ì ­¾¨�³¯·&²y©µ· ì ³¾¶aÏ�Ýr­¯´¬°¹²J³¾­¾Ø�²JªÁ­¯¶3©5.]ª¬°µ·µ­¯¨�´ &aò X
� � D % ûC��"iq 
 � 
tsu� D %�y{z \ þ �G
�# þ����aû¹ý�ú�þ�	��R��þ�	 � ýA��	�ûC��"ib 
 	�� � 	�	 
 ÿ�� $ � x

7hÅ & æÑ©�ªÁ«¬¶]·µ°µ»"ªÁ­¯¶3©oÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & *�/
7hÅ ò ì ²y©�æÑ©µ´�ªÁ²y³¾³¾²JªÁ­¯¶3©�:LÌi¨¿»¿ª¬´-²y©N·-.D¸h´�ªÁ¨¿º.§�¼µ²y«Á²y»"ªÁ¨¿«¬­¾´�ªÁ­¯»�´?Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & *W7
7hÅ+* 4`.SZ ì ²J© å ¨�«�®�¶3«¬º�²y©µ»¿¨Ùè)¨�´�°µ³¯ª¬´ ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & ) ò

7hÅ+*NÅ & å «¬¨¿´¬´¬°N«¬¨að ì ³¾¶aÏá§�¼¹²J«Á²y»"ªÁ¨�«�­¾´�ªÁ­¾»¿´ ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & ) ò
7hÅ+*NÅ ò :LÌ`¨�»"ª�¶y®(.]¸]´�ª¬¨�º�è�¨¿´¬­¯´�ª½²J©µ»�¨&¶3©�ªÁ¼µ¨�À3¨¿³¾¶]»�­¯ªÑ¸�Ãµ«¬¶yÇµ³¾¨�´�®V²y«E·µ¶aÏ)©hÒ

´�ªÁ«�¨ ²yº ¶J®xª¬¼µ¨�®V²y©l­¯º�Ãu¨�³¯³¾¨¿« ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & <�*
7hÅ+*NÅ8* ÞB³¯ª¬¨�«¬©µ²JªÁ­ÂÀ3¨ º&¨¿ª¬¼µ¶h·�¶J®u®V²J©�·¹²Jª½²�«�¨�Ãµ«�¨�´¬¨¿©�ª½²Jª¬­¾¶3©�­¾©N»�³¾°N·µ­¾©µ±-ñ]­¯©µ¨¿ª¬­¾»

¨¿©µ¨�«�±y¸Ë¨"Ìi¨¿»¿ªÁ´B²y»¿«¬¶3´�´�ª¬¼µ¨�ªÁ¨�´�ª�«Á²y©µ±y¨ Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & / ;
7hÅT) §�¶3º&Ã¹²y«¬­¯´¬¶3©+¶J®�®V²J©éÃu¨�«�®�¶3«¬º�²y©µ»¿¨ËÓ`¨"ªÑÏ�¨¿¨�©éªÁ¼µ¨Ë´�» ²y³¯¨Äº&¶]·µ¨�³rÔ|4`.SZ¦×�²y©N·

ªÁ¼µ¨}Ü)Ý=Þ�§ Ãµ«¬¶yª¬¶yªÑ¸]Ã`¨E®V²y© ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & / ò
7hÅ8< îl­¾©N­ÂÒ�4`.SZ ì ²y© å ¨�«�®�¶y«¬º�²y©µ»�¨}è)¨�´�°µ³¯ª¬´áÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & /W<

7hÅ8<hÅ & îÄ­¾©µ­ßÒ�4`.SZ9®V²y©�Ãu¨�«�®�¶y«¬º�²y©µ»�¨�«�¨�´�°µ³¯ª¬´�­¯©�»�³Î²J´¬´¬­¯» ²y³$²y©µ·Ä©µ¨¿ÏoÀy²J«¬­Î²JÓµ³¾¨¿´ & /W<
7hÅ8<hÅ ò îÄ­¾©µ­ßÒ�4`.SZf®V²y©qÃ`¨¿«�®�¶3«�ºR²y©N»�¨�ªÁ¨¿´�ªÙ«¬¨�´�°µ³¯ª¬´}Ï)­ÂªÁ¼;ðPÏ)­¯ªÁ¼N¶3°Nª�®V²y©w­¾©µ³¯¨¿ª

·N°µ»¿ª?Å}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 7 &
7hÅ8<hÅ8* §�¶yº�Ã¹²J«¬­¾´�¶3©Ë¶y®�ªÁ¼µ¨N4`.SZ�²y©µ·�ªÁ¼µ¨Ùîl­¯©µ­ÂÒw4`.SZ9®V²y©�Ã`¨¿«�®�¶3«�ºR²J©µ»�¨�Å}Å & 7�*

7hÅ+/ í-¸]©¹²yº&­¾»!îl¨�²y´¬°µ«�¨�º&¨�©�ªÁ´x­¾©EªÁ¼µ¨!Æ)è�4$Òw4`.SZ ì ²y©}°µ´¬­¯©µ±BÜB¶yª�Ò�Ï)­¾«�¨
Þ-©µ¨¿º�¶3º�Ò
¨¿ª¬«�¸�²y©N·lÆ�°N®Öª ì ³¯¶PÏ�Ýr­¯´¬°¹²J³¾­¾Ø�²JªÁ­¯¶3© ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & X ;
7hÅ+/NÅ & Æ¦¼N¨ ì ²y©�æÑ©µ³¯¨¿ªBè)¨�±3­¯¶3©�Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & X ;
7hÅ+/NÅ ò Æ¦¼N¨ ì ²y©�:=Úh­¯ªBè)¨�±3­¯¶3© Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & XW7

� ����f`þ�	�� 
�� ûS� 
 ÿ��'ÿ��p��^�þ 
 �`	��aûC���aû��6þDÿ � 	��=ÿ�!��=þ]ý�" 
 ��	 
 "6þlû���ûC��� � ûµý(h�j � �
# ÿ " � ý�þ > d�d
XNÅ & æÑ©�ªÁ«¬¶]·µ°µ»"ªÁ­¯¶3©oÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�;�;

XNÅ & Å & Æ¦¼N¨}©N¶3­¾´�¨}äy«¬°µº�ÓN³¾¨�ä�ÃN«¬¶3Óµ³¯¨�º ­¯©�²y©l²y°NªÁ¶yº�¶yª¬­¯Ày¨�Ü�ÝxÞ�§oº&¶h·µ°N³¾¨yÅ ò�;�;
XNÅ ò :=ÚNÃu¨�«�­¾º&¨�©�ª½²J³6îl¨¿ª¬¼µ¶]·µ¶3³¾¶y±y¸�Å}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�; <

XNÅ ò Å & è)¶3³¯¨r¶y®x´�¸]´�ª¬¨�ºê«¬¨¿´¬­¾´�ª½²y©N»�¨�ÔVÓ¹²J»½ñËÃµ«¬¨¿´¬´¬°N«¬¨a×¦¶3©�®V²y©�Ã`¨¿«�®�¶3«�ºR²J©µ»�¨�Å ò�; /

<



XNÅ ò Å ò å ¶aÏ�¨�«�.hÃ`¨¿»¿ª¬«Á²y³�îl¨�²y´¬°N«¬¨�º&¨�©�ª¬´-ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�; X
XNÅ ò Å8* Æ Ï�¶JÒ å ¶3­¯©Dª-§�¶3¼N¨�«¬¨¿©µ»�¨�îl¨�²y´¬°µ«�¨�º&¨�©�ªÁ´ ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�& )

XNÅ+* :=ÚNÃu¨�«�­¾º&¨�©�ª½²J³i®V²y»�­¯³¾­ÂªÑ¸�²y©N·ÄæÑ©N´�ªÁ«�°µº&¨�©�ª½²Jª¬­¾¶3© Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�& 7
XNÅT) :=ÚNÃu¨�«�­¾º&¨�©�ª½²J³$Ãµ«¬¶]»�¨¿·µ°µ«�¨ ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�& X
XNÅ8< è�¨¿´¬°µ³ÂªÁ´�²y©µ·Äír­¯´¬»�°N´¬´¬­¯¶3© Å}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò3ò *

XNÅ8<hÅ & ì ²y©�Z�³¾²y·µ¨�­¯©µ³¾¨"ª À3¨¿«¬´¬°N´ ì ²y©�Z�³Î²J·µ¨�:=ÚN­ÂªÙÔjè & Ò�Ü ò ï;Ü_*Nï¹Ü_)�×+Å}Å}Å ò3ò *
XNÅ8<hÅ ò ì ²y©�Æ¦¼µ«�¶�²Jª�²y©N·�ír­ÂÌi°µ´�¨�«¦æÑ©µ³¯¨¿ª�ï;Ü{X�Ò�Ü{9fÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò * &
XNÅ8<hÅ8* ì ²y©lÓµ³Î²J·µ¨E¨"Úh­¯ª-²y©µ·�·N­¯Ì`°µ´¬¨¿«B­¯©µ³¾¨"ª ïJÈ�¨¿ª-´¬¼µ¨�²y«-³¾² ¸3¨�«B²y©µ·l»�¶3«�¨ËÔVÜ ò ÒÜ_9�× ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò *�9
XNÅ8<hÅ+) ì ²y©�Z�³¾²y·µ¨�æÑ©µ³¯¨¿ªRÔj²y·PÈ¬²y»�¨¿©Dª}ªÁ¶�®V²y©q»�°Nª�ÒÑ¶yÌ
×rÀy¨�«�´¬°µ´�ír­ÂÌi°N´¬¨�«�æÑ©N³¾¨¿ª

ÔVè & Ò�Ü_9�×�ÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò <�*
XNÅ8<hÅ=< ì ²y©gZ�³¾²y·µ¨ËæÑ©µ³¯¨¿ªlÔ|,�ÃNÃ`¶3´�­¯ª¬¨�ªÁ¶�ªÁ¼µ¨Ë®V²y©Z»¿°Nª�Ò�¶yÌ!×ÙÀ3¨¿«¬´�°µ´�ír­ÂÌi°µ´�¨�«

æÑ©N³¾¨¿ªÙÔVè ò Ò�Ü_9�×�Å}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò <�<
XNÅ8<hÅ8/ ír­ÂÌi°N´¬¨�«�²y©µ·���Ãµ´�ª¬«¬¨ ²Jº ¶y®�:LÀJ²yÃu¶3«Á²TªÁ¶3«�ÔjÜ{9PÒ�Ü &�; ï�Ü &aò Ò�Ü & *�²y©N·

Ü ò Ò�Ü & <3×ZÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò /�*
XNÅ+/ .h°µº&ºR²J«�¸�¶y®Lè)¨�´�°µ³¯ª¬´ ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò 7 ;
XNÅ87 §�¶3©µ»¿³¾°µ´�­¾¶3©µ´ëÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò 7 &

v �Ùÿ��`��ý � 	 
 ÿ���	�û��`"���þ��3ÿ #F# þ��`"�ûS� 
 ÿ��`	5�Qÿ � � � � ��� þ3� ÿ � � > ��c
9NÅ & §�¶3©µ»¿³¾°µ´�­¾¶3©µ´ëÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò 7G)
9NÅ ò .h¶3º&¨Eè�¨¿»�¶3º&º&¨�©µ·¹²TªÁ­¾¶y©µ´�®�¶3« ì °Nª¬°µ«¬¨}'w¶3«¬ñ�Å}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò X &

��þe��þ � þ����3þ�	 > ���
� úah y � y �]�RbR��� � q����5Dr�R�E� y �lúQ�]���(� ? � � � � �nD � �3b % � �N� s

y �3D � ��
 �aþ � ûS� ��� þ�D �`� fuþOH > v $Þ�Å & æÑ©�ªÁ«¬¶]·µ°µ»"ªÁ­¯¶3©ËªÁ¶�ªÁ¼µ¨EÃµ«�¶3Óµ³¯¨�ºë²y©N·ÄÃN°µ«¬Ãu¶3´¬¨}¶y®x«¬¨"Àh­¯¨¿Ï Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò 9 &Þ�Å & Å & Z�³¾¶aÏ�¨¿«)­¾©µ³¯¨¿ª¦´�¨�»¿ª¬­¾¶3©XÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò 9W7Þ�Å & Å ò Z�³Î²y·µ¨�·N¨�´¬­¯±3©Ä²y©µ·Ä´�ªÁ²y³¾³$»½¼µ²y«Á²y»"ªÁ¨¿«¬­¾´�ªÁ­¯»�´�ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[* ;�&Þ�Å & Å+* .]»�«¬¶y³¾³$·µ¨¿´¬­¯±3©âÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[* ; 7Þ�Å & ÅT) Z�³¾¶aÏ�¨¿«)¨"Úh­¯ªÙÔ�·µ­¯Ì`°µ´¬¨¿«½×¦²y©µ·l§�°Nª�Ò�,-ÌfÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[* ; XÞ�Å ò Æx¶aÏ�²y«¬·N´�²y© ¨"ÚhÃu¨�«¬­¯º�¨¿©�ª½²y³ÙÃµ«¬¶3±y«Á²yº °µ©µ·µ¨¿«�ªÁ¼N¨+¨"Úh­¾´�ªÁ­¾©N±�¨"ÚhÃu¨�«¬­¯º�¨¿©�ª½²y³
ªÁ¨¿»½¼µ©µ­¾ÐD°µ¨¿´XÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[* & *Þ�Å+* §�¶3©µ»¿³¾°µ´�­¾¶3©µ´ëÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[* & 7

% % û�	 
 ���Rþef 
 þO!÷ÿ��}�Ùþ���� �G
 � �`� û¹ý��6ûC� � þ � ÿ " H��6û #F
 �O	 � >�>
Z-Å & :�°µ³¾¨¿«�� ´B²J©¹²y³¯¸]´�­¾´ ®�¶3«¦«�¶yª½²Jª¬­¾©µ±�®V²J©ÄÓN³Î²y·µ¨¿´HÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[* òyò
Z-Å ò ,r©µ¨"Ò�·µ­¾º&¨�©µ´�­¾¶3©µ²y³i²J©¹²y³¯¸]´�­¾´ ¶y®�«�¶yª½²Jª¬­¾©µ±�®V²J©ËÓµ³Î²y·N¨�´�É
ír¨¿«¬­ÂÀy²TªÁ­¾¶y©�¶y®6ªÁ¼µ¨r®V²J©

Óµ³Î²J·µ¨�Ãµ«¬¨¿´¬´�°µ«¬¨}»�¶]¨��&»�­¯¨�©�ªéÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[* ò X
Z-Å+* ì ²y©;ðJ´�¸h´�ªÁ¨¿ºê²y©¹²y³Â¸h´�­¾´ °N´¬­¾©N±&ª¬¼µ¨E¨�©µ¨¿«¬±y¸Ë¨¿ÐD°¹²JªÁ­¯¶3©�Å}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*W* &

/



Z-Å+*NÅ & è)¨�³¾²JªÁ­¯¶3©µ´�¼µ­¾Ã&¶y®6®V²y©Rª¬¶3«¬ÐD°µ¨-ª¬¶�ªÁ¼N¨-Õ¹¶aÏoÀy¨�³¯¶h»¿­¯ªÑ¸�²Jª ­¯©µ³¾¨"ª¦²y©N·�¨"Úh­¯ª
¶J®x®V²y©�Óµ³¾²y·µ¨¿´-Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*W*�)

� y{z \ þ �G
|# þ����aû¹ýSfuþ ��
 ���3ûS� 
 ÿ��Ëÿ�� ��^6þ \ þ � �Qÿ �G# ûC���3þEÿ��L��^6þ � q¡� �3¢S� DLh3� � y
	��aû��`"6û � " \ ý�þ�� ��# �G^�û # ü�þ � � þ�	£�P�Qû�� 
 ý 
 �£HKJ¥¤ � � M �����§-Å & æÑ©�ªÁ«¬¶]·µ°µ»"ªÁ­¯¶3©oÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*W*W7
§-Å ò ,rÓ]È�¨�»"ªÁ­¯Ày¨�´éÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*W*�X
§-Å8* ír¨�´�»�«¬­¯ÃNªÁ­¯¶3©Ë¶y®xÆx¨¿´�ª ì ²y»�­¯³¾­¯ª¬­¾¨¿´�Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*�) ò§-Å8*hÅ & å ³¯¨�©D°µº »½¼¹²Jº�Ó`¨¿«¦®V²y©ËªÁ¨�´�ªB®V²J»�­¾³¯­¯ªÑ¸ Å}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*�) ò§-Å8*hÅ ò .DªÁ«Á²J­¾±3¼�ª�,r°Nª¬³¾¨¿ª�ír°N»¿ª ì ²y©�Æx¨¿´�ª ì ²J»�­¾³¯­¯ªÑ¸ Å}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*�)W/
§-Å+) :=ÚhÃu¨�«¬­¯º�¨¿©�ª½²y³cº&¨¿ª¬¼µ¶h· Å}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*�)W/

§-Å+)NÅ & Æ¦¼N¨ å 4�§�®V²y©Ëª¬¨�´�ª�º&¨¿ª¬¼µ¶h· ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*�)W/
§-Å+)NÅ ò Æ¦¼N¨a.]Æ)íá®V²y©ËªÁ¨¿´�ªBº�¨"ªÁ¼µ¶]· ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*�)WX

§-Å=< ír­¾´�»�°µ´�´¬­¾¶y©Ä¶J®=«�¨�´¬°N³¯ªÁ´ ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*�)W9
§-Å=<]Å & Ý
¨¿«¬­ÂÇ¹» ²Jª¬­¾¶3©Ë¶J®xª¬¼µ¨ å 4�§X®V²y©Äª¬¨�´�ª�®V²J»�­¾³¯­¯ªÑ¸ Å}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*�)W9
§-Å=<]Å ò §�¶yº�Ã¹²J«¬­¾´�¶3©�¶y®�®V²J©�Ã`¨¿«�®�¶3«�ºR²J©µ»�¨�»¿°µ«�Ày¨�´EÓ¹²y´�¨�·�¶3©�ª¬¼µ¨5.hÆ)í ²y©N·

ª¬¼µ¨ å 4x§X®V²y©ËªÁ¨¿´�ªÁ­¯©µ±&º�¨"ªÁ¼µ¶]·µ´ ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O<�<
b y fµûµý � ûS� 
 ÿ���ÿ�����û��i�aþ�	�� 
 � �F# þO��^6ÿ "6ÿ`ý�ÿ ��
 þ�	�û��`"��G^6û � û����aþ �G
�@ ûS� 
 ÿ��9ÿ��{�Qû��

\ þ � �Qÿ �G# ûC���3þ � x �í�Å & .]ª½²J©µ·¹²y«�·�®V²J©Äª¬¨�´�ª¬­¾©µ±�ª¬¨�»½¼µ©µ­¯ÐD°µ¨�´ëÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*W/�)
í�Å ò ì ²y©�Ãµ«¬¨¿´¬´¬°N«¬¨}º�¨�²y´¬°µ«�¨�º&¨�©�ªÁ´ Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*W/�/

y bËþ�	 
�� �9û��`"i��ûµü �G
 �3ûS� 
 ÿ��'ÿ��p��^6þ � D % ��û��B�aþ�	��R��û�� 
 ý 
 �IH � �Sd
:¦Å & Æ¦¼µ¨N46²y«¬±3¨Q.h»�²y³¾¨�Z�³¾¶aÏ�¨¿«ÙÔ|4`.SZ¦×�Æ�¨�´�ª ì ²y»¿­¾³¾­ÂªÑ¸ ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O7 ;

:¦Å & Å & Ü)Ý=Þ�§ ®V²y©wÔVÃµ«�¶yªÁ¶yªÑ¸]Ãu¨�®V²y©;×�±3¨¿¶3º�¨"ªÁ«�¸ ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O7 ò
:¦Å & Å ò ì ²y©lð�´¬»¿«¬¶3³¯³$±3¨¿¶3º�¨"ªÁ«�¸qÔ ì ­¯±3´�ÅU<hÅ ò ²y©N·¦<hÅ+*�×+ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O7�*
:¦Å & Å+* ì ²y©Ëª¬«Á²y©µ´�­¯ª¬­¾¶3©�²y©N·Ä¨ÛÚh­¯ª�·µ°µ»"ªB·N¨�´¬­¯±3©HÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O7�*
:¦Å & ÅT) ì ³¾¶aÏ1»¿¶3©µ·µ­ÂªÁ­¯¶3©µ¨�« ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O7G)
:¦Å & Å8< .D¸h´�ªÁ¨¿ºë«¬¨�´�­¾´�ª½²y©µ»¿¨�Ô�Ó¹²y»½ñ�ÃN«¬¨�´�´¬°µ«�¨a×oÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O7G)
:¦Å & Å+/ ì ²y©�·µ«¬­ÂÀ3¨E´�¸]´�ªÁ¨�º ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O7�<

� bËþe��� 
 � 
 ÿ���	�ÿ���� � ÿ�	�	 s 	 \ þ���� ���`# û���" \ ÿ�!�þ � 	 \ þ���� ���`# � � x
? úa^6þ¦¤ � þ \ û � ûS� 
 ÿ��9û��`" �]\�\ ý 
 �3ûS� 
 ÿ��éÿ���û�DL^6þ]û � úa^ 
 ���;þ�� 
 � � b]Huþ � �C�

1�Å & å «�¨�Ã¹²y«¬²JªÁ­¯¶3©�¶y®�ªÁ¼µ¨E´¬¼N¨ ²y«¦ªÁ¼N­¾»½ñy¨¿©µ­¾©N±�·N¸y¨ Å}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O7�X

7



§ ¨ ùlö ô�© ª ¨�«[¬ ­ ø ù

& Å & Þ Æ!¸]Ãµ­¯» ²y³6ÞB°NªÁ¶3º&¶yª¬­¯À3¨rÜ�ÝxÞ�§fîl¶]·µ°µ³¾¨&ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å &Pò
)µÅ & Ü�ÝxÞ�§ ®V²y©Äº&¶h·µ°N³¾¨r°µ´�¨�·Ä®�¶3« Õ¹¶aÏ1À]­¾´�°¹²y³¯­¾Ø ²TªÁ­¾¶y©�´�ª¬°µ·N¸�­¾©�Ï�²Jª¬¨�« Å}ÅÙÅ}Å}Å <�9
)µÅ ò ® ¨¿ª)Õ¹¶aÏfÃµ²Jª¬ª¬¨�«¬©l²Jª¦ª¬¼µ¨E¨"Úh­¯ª)¶y®=²�®V²y©�°µÃµ´�ª¬«¬¨�²yºë¶y®x¨¿ÀJ²yÃu¶3«Á²Jª¬¶3«�ÅÙÅ}ÅÙÅ}Å}Å / &
)µÅ+* 4c¶h»�²JªÁ­¯¶3©µ´ °µ´�¨�·Ä®�¶3«)í-¸3¨E­¾©PÈ�¨�»¿ª¬­¾¶3©�­¯©µ´¬­¯·µ¨-ªÁ¼N¨ÙÜ)Ý=Þ�§ Å}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å / ò
)µÅT) Æ¦¼µ¨}²y»¿ª¬°¹²y³$ª¬¨�´�ª)®V²y»¿­¾³¯­¯ªÑ¸�°µ´¬¨¿·Ä®�¶3« Õµ¶PÏ1Àh­¯´¬°¹²J³¾­¾Ø�²JªÁ­¯¶3©R¨ÛÚhÃ`¨¿«¬­¾º&¨�©�ª¬´ ÅÙÅ}Å}Å /O<
)µÅ8< 4c¶h»�²JªÁ­¯¶3©}®�¶y«6ª¬¼µ¨�Õµ¶PÏ+À]­¯´¬°¹²y³¯­¾Ø�²JªÁ­¯¶3©�Ï)­¾©µ·µ¶aÏ)´x¶3©Ùª¬¼µ¨ Ü)Ý=Þ�§tº&¶h·N°µ³¾¨JÉ`.h­¾·µ¨

À]­¾¨¿Ï Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å /O7
)µÅ+/ 4c¶h»�²JªÁ­¯¶3©Ù®�¶3«�ªÁ¼µ¨�Õ¹¶aÏ'À]­¾´�°¹²y³¯­¾Ø ²TªÁ­¾¶y©}Ï)­¯©µ·µ¶aÏ)´L¶3©�ª¬¼µ¨¦Ü�ÝxÞ�§+º�¶]·µ°µ³¯¨yÉ6Æx¶yÃ

À]­¾¨¿Ï Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å /WX
)µÅ87 Æ¦¼µ¨�Ï ²TªÁ¨�«ËªÁ²y©µñ9®V²y»¿­¾³¯­¯ªÑ¸'°µ´¬¨¿·o®�¶3«�Õ¹¶aÏ÷Àh­¯´¬°¹²J³¾­¾Ø�²JªÁ­¯¶3©�­¯©µ´¬­¯·µ¨�²y©�²y»¿ª¬°¹²y³

²y°Nª¬¶3º�¶JªÁ­¯Ày¨�Ü�ÝxÞ�§oº&¶h·N°µ³¾¨çÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å /W9
)µÅ+X ì ²y©ËªÁ¼µ«�¶�²Jª)«¬¨¿±3­¾¶y©$É ; Å ò <yÜ}ïµ®V²y©�¶3Ã`¨¿«Á²Jª¬­¾©µ±�²TªÙÔYX�Ày¶3³¯ª¬´B²J©µ· &Pò�;W; è)Ãµºê× 7�*
)µÅ+9 ®V²y©ËªÁ¼µ«�¶�²Jª)«�¨�±3­¯¶3©$É ; Å ò <yÜ}ïN®V²y©�¶3Ãu¨�«Á²TªÁ­¾©N±�²Jª�Ô & )�À3¶3³ÂªÁ´�²y©µ· ò3ò�;�; è)Ãµºê× 7�*
)µÅ &
; ì ²y©�»�°Nª�ÒÑ¶yÌ�«�¨�±3­¯¶3©Ä²Jª ; Å ò <�ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å 7�)
)µÅ &W& ì ²y©�»�°Nª�ÒÑ¶yÌ�«�¨�±3­¯¶3©Ä²Jª ; Å8<yÜ Å}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å 7�)
)µÅ &Pò ì ²y©�»�°Nª�ÒÑ¶yÌ�²J©µ·l·N­¯Ì`°µ´¬¨¿«¦­¾©µ³¯¨¿ª}Ô�»�°Nª�ÒÑ´¬­¯·µ¨a× ; Å ò <yÜ Å}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å 7W<
)µÅ & * ì ²y©ËªÁ¼µ«�¶�²Jª�²y©µ·�·µ­ÂÌi°N´¬¨�«)­¯©µ³¾¨"ª¦«¬¨¿±3­¾¶3©iï6Ô &Pò Ày¶3³¯ª¬´�ï & X ;�; è�ÃµºR×rÅEÅÙÅ}ÅÙÅ}Å}Å 7W7
)µÅ & ) ír­¯Ì`°µ´¬¨¿«¦­¾©µ³¯¨¿ª�ÍN¶3ÃµÃu¶3´�­¯ªÁ¨r®V²J©Ä»¿°Nª�Ò�¶yÌ�Ï�²y³¾³jï6Ô & )�Ày¶3³¯ª¬´�ï ò3ò�;W; è)ÃµºR× ÅÙÅ}Å}Å 7�X
)µÅ & <�ír­¯Ì`°µ´¬¨¿«¦­¾©µ³¯¨¿ª�ÍN¶3ÃµÃu¶3´�­¯ªÁ¨r®V²J©Ä»¿°Nª�Ò�¶yÌ�Ï�²y³¾³jï6Ô|X�Ày¶3³¯ª¬´}ï &Pò�;W; è)Ãµº�×fÅ}ÅÙÅ}Å}Å 7�X

X



)µÅ & /Xír­¯Ì`°µ´¬¨¿«¦­¾©µ³¯¨¿ª�ÍN¶3ÃµÃu¶3´�­¯ªÁ¨r®V²J©Ä»¿°Nª�Ò�¶yÌ�Ï�²y³¾³jï6Ô &aò Ày¶3³¯ª¬´�ï ò�;W;W; è)ÃµºR× ÅÙÅ}Å}Å 7�9
)µÅ & 7�ír­¯Ì`°µ´¬¨¿«½ðJ¨"ÀJ²yÃ`¶y«Á²Jª¬¶3«�Í]ªÁ¶3Ã�¶y®x¨¿ÀJ²yÃu¶3«Á²TªÁ¶3«}Ô &
; À3¶3³ÂªÁ´Eï & < ;�; è)ÃµºR×qÅ}ÅÙÅ}Å}Å X ;
)µÅ & XXír­¯Ì`°µ´¬¨¿«½ðJ¨"ÀJ²yÃ`¶y«Á²Jª¬¶3«�ÍhÓ`¶yª�ªÁ¶3º�¶y®x¨¿ÀJ²yÃu¶3«Á²Jª¬¶3«}Ô &�; Ày¶3³¯ª¬´�ï & < ;W; è�ÃNº�× Å}Å}Å X ;
)µÅ & 9Xír­¯Ì`°µ´¬¨¿«¦­¾©µ³¯¨¿ª½ðT®V²y©Rª¬¼µ«¬¶�²Tª ïµªÁ¶yÃÄ´�­¾·µ¨�Ô�X�Ày¶3³¯ª¬´�ï &Pò�;W; è)ÃµºR×êÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å X &
)µÅ ò�; ír­¯Ì`°µ´¬¨¿« ­¾©N³¾¨¿ª½ð}®V²y©�ª¬¼µ«¬¶�²Tª)²y©µ·Ë®V²y©Ë»¿°Nª�Ò�¶yÌ=ï]ªÁ¶3Ã�´�­¾·µ¨&Ô &Pò À3¶3³ÂªÁ´rï ò�;W;W; è)ÃµºR×¦X &
)µÅ ò�& ì ²y©�»�°Nª�ÒÑ¶yÌxïNªÁ¶yÃÄ´�­¾·µ¨�Ô�X�Ày¶3³¯ª¬´Eï &Pò�;W; è)ÃµºR×¦Å}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å XW*
)µÅ ò3ò ì ²y©�»�°Nª�ÒÑ¶yÌ�ª¬¶3Ã�´¬­¯·µ¨�Ô &Pò À3¶y³¯ªÁ´Eï ò�;W;W; è�ÃNº Å}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å XW*
)µÅ ò *Xír­¯Ì`°µ´¬¨¿«¦­¾©µ³¯¨¿ª½ðT®V²y©Rª¬¼µ«¬¶�²Tª ïµªÁ¶yÃÄ´�­¾·µ¨�Ô�X�Ày¶3³¯ª¬´�ï &Pò�;W; è)ÃµºR×êÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å X�)
)µÅ ò ) ír­¯Ì`°µ´¬¨¿«
­¾©µ³¯¨¿ªÛðr®V²y©&ªÁ¼µ«�¶�²Jª�²y©µ·�®V²J©R»�°hª�ÒÑ¶JÌ=ïDªÁ¶3Ã�´¬­¯·µ¨�Ô &Pò Ày¶3³¯ª¬´Bï ò�;W;�; è)Ãµº�×rX�)
)µÅ ò < ì ²y©ËªÁ¼µ«�¶�²Jª)«¬¨¿±3­¾¶y©$ÉL»�³¯¶3´¬¨�ª¬¶&­¯©µ©µ¨¿« Ï ²y³¯³âÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å XW/
)µÅ ò / ì ²y©ËªÁ¼µ«�¶�²JªÛðJír­¯Ì`°µ´¬¨¿« ­¾©µ³¯¨¿ª¦«�¨�±3­¯¶3© Å}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å XW/
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<hÅ+* Þ?ªÑ¸hÃN­¾» ²J³}´�ÐD°µ­¾«�«¬¨�³ßÒÑ»�²y±3¨�®�¶3«�Ï ²y«�·1»¿°µ«�Ày¨�·f­¯º�Ãu¨�³¯³¾¨�«�°µ´¬¨¿·f­¾©�²y°hªÁ¶3º&¶yªÁ­ÂÀ3¨
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7hÅ & < å ³¾¶yª¦´�¼µ¶aÏ)´�ª¬¼µ¨�ªÁ°µ«�Óµ°µ³¯¨�©µ»¿¨}­¯©�ªÁ¨�©N´¬­¯ªÑ¸�Ãµ«¬¶yÇµ³¾¨�´¦´�°µ«�Ày¨¿¸y¨�·�²Jª &
; ®V²y©�·µ­¾²yº&¨"Ò
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7hÅ & 9 å ³¾¶yª¦´�¼µ¶aÏ)´�ª¬¼µ¨Ùîl­¾©N­ÂÒ�4`.SZ
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»�­¯¨�©�ª)»½¼¹²y«¬²y»¿ª¬¨�«¬­¯´�ª¬­¾» Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & /�9

&W&



7hÅ ò * å ³¾¶yª!´¬¼N¶PÏ)´!ªÁ¼µ¨rîl­¾©N­ÂÒ�4`.SZ+º&¨ ²y©&À3¨¿³¾¶]»�­¯ªÑ¸�Ãµ«¬¶yÇµ³¾¨�´�²Jª &
; ·µ­Î²yº&¨¿ª¬¨�«�´�·µ¶aÏ)©hÒ
´�ª¬«¬¨ ²Jº ¶y®�ªÁ¼µ¨�®V²y©�­¾º&Ãu¨�³¾³¯¨�« Å}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 7 ;

7hÅ ò ) å ³¾¶yª!´¬¼N¶PÏ)´!ªÁ¼µ¨rîl­¾©N­ÂÒ�4`.SZ+º&¨ ²y©&À3¨¿³¾¶]»�­¯ªÑ¸�Ãµ«¬¶yÇµ³¾¨�´�²Jª &
; ·µ­Î²yº&¨¿ª¬¨�«�´�·µ¶aÏ)©hÒ
´�ª¬«¬¨ ²Jº ¶y®�ªÁ¼µ¨�®V²y©�­¾º&Ãu¨�³¾³¯¨�« Å}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 7 &

7hÅ ò < å ³¾¶yª!´¬¼N¶PÏ)´!ªÁ¼µ¨rîl­¾©N­ÂÒ�4`.SZ
Ò�®V²y©�Ãµ«�¨�´�´¬°µ«�¨r»�¶]¨��&»�­¯¨�©�ª�Ày¨�«�´¬°µ´�Ày¶3³¾°Nº�¨"ªÁ«¬­¯»)»�¶JÒ
¨��&»�­¯¨�©�ª�Ó¹²y´�¨�·�¶y©Ä­¯©µ³¾¨"ª)²y©µ·Ä¶3°Nª¬³¾¨"ª)Ãµ«¬¨¿´¬´¬°N«¬¨�´&Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 7 ò

7hÅ ò / å ³¾¶yª¦´�¼µ¶aÏ)´¦ªÁ¼µ¨�4`.SZ!ÒQ®V²y©�²y©µ·lîl­¯©µ­ÂÒw4`.SZ'®V²y©ËÃu¨�«�®�¶3«¬º�²y©µ»¿¨yïµ­jÅ ¨JÅ¯ïNª¬¼µ¨�Ãµ«�¨�´�Ò
´¬°µ«�¨E»�¶]¨��&»�­¯¨�©�ª)À3¨�«�´¬°µ´�ªÁ¼µ¨�Ày¶3³¾°µº&¨¿ª¬«¬­¯»-Õ¹¶aÏ »�¶]¨��&»¿­¾¨�©�ª&Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 7�*

7hÅ ò 7 å ³¾¶yª
´�¼µ¶aÏ)´�Óu¶yªÁ¼�ªÁ¼N¨-îÄ­¾©µ­ßÒ�4`.SZ!ÒQ®V²y©�ªÁ¶yªÁ²y³µÃµ«�¨�´�´¬°µ«�¨-»�¶]¨��&»¿­¾¨�©�ª
À3¨¿«¬´�°µ´�Ày¶3³ÂÒ
°µº&¨¿ªÁ«�­¾»�»¿¶h¨£��»¿­¾¨¿©Dªx»½¼¹²y«¬²y»¿ª¬¨�«�­¾´�ª¬­¾»�²Jª�·µ­¯Ì`¨�«�¨�©�ª6À3¶3³Âª½²y±y¨�´x²y©µ·Q4�.�Zq®V²y©EªÁ¶yªÁ²y³
Ãµ«¬¨¿´¬´�°µ«¬¨}»�¶]¨��&»�­¯¨�©�ª�»�°µ«�À3¨�ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 7G)

7hÅ ò X å ³¾¶yªË´�¼µ¶aÏ)´�Ó`¶yª¬¼XªÁ¼µ¨qîl­¯©µ­ÂÒw4`.SZ!Ò�®V²J©9´�ªÁ²JªÁ­¯»�Ãµ«¬¨¿´¬´�°µ«¬¨q»�¶]¨��&»�­¯¨�©�ªËÀ3¨¿«¬´�°µ´
À3¶3³¯°µº&¨¿ªÁ«�­¾»}»�¶]¨��&»�­¯¨�©�ªE»½¼¹²y«¬²y»¿ª¬¨�«�­¾´�ª¬­¾»�²Jª�·µ­ÂÌi¨¿«¬¨�©�ªrÀy¶3³¯ªÁ²y±3¨¿´�²y©µ·r4`.SZ1®V²J©
´�ªÁ²JªÁ­¯»�Ãµ«¬¨¿´¬´¬°N«¬¨}»�¶]¨��&»�­¯¨�©�ª�»�°µ«�À3¨ Å}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 7�<

7hÅ ò 9 å ³¾¶yª�´�¼µ¶aÏ)´&ª¬¼µ¨Äîl­¯©µ­ÂÒw4�.�Zo:
°N³¾¨�«ÄÔ�´�¸]´�ª¬¨�º&´½×�©D°µº�Óu¨�«�À3¨¿«¬´�°µ´ ì ³¾¶aÏ.ÔV´�¸]´�Ò
ªÁ¨¿º�´Á× è�¨"¸h©N¶3³¾·µ´)©D°µº�Óu¨�« ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 7�/

7hÅ+* ; å ³¾¶yª�´¬¼µ¶aÏ)´ ª¬¼µ¨Eîl­¯©µ­ÂÒw4�.�Z'·µ­¾²yº�¨"ªÁ¨¿«�»¿¶h¨£��»¿­¾¨¿©Dª�À3¨�«�´¬°µ´¦Ày¶3³¾°µº&¨¿ª¬«¬­¯»B»¿¶h¨£��Ò
»�­¯¨�©�ª)»½¼¹²y«¬²y»¿ª¬¨�«¬­¯´�ª¬­¾» Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 7�7

7hÅ+* & îl­¾©N­ÂÒ�4`.SZ
Ò�®V²y©�´�Ã`¨¿¨�·ÄÀy²J«¬­Î²TªÁ­¾¶y©RÏ)­¯ª¬¼�®V²J©Äº&¶yª¬¶3«¦­¾©µÃN°Nª¦À3¶3³Âª½²y±y¨+ÅÙÅ}ÅÙÅ}Å}Å & 7�9
7hÅ+* ò å ³¾¶yª!´¬¼N¶PÏ)´�ªÁ¼µ¨B±3«¬­¯·R°µ´�¨�·�®�¶3«
À3¨¿³¾¶]»�­¯ªÑ¸�º&¨ ²J´¬°µ«�¨�º&¨�©�ªÁ´�²Jª�®V²J©�­¾©µ³¯¨¿ª
®�¶3«
ªÁ¼µ¨

Æ)è_4iÒw4�.�ZX®V²J»�­¾³¯­¯ªÑ¸ ÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & X ò
7hÅ+*W* å ³¾¶yª�´¬¼µ¶aÏ)´Rª¬¼µ¨�Æ)è�4iÒ�4`.SZ!ÒQ®V²y©'ª¬°µ«¬ÓN°µ³¾¨¿©µ»�¨�æÑ©�ª¬¨�©µ´�­¯ªÁ­¯¨�´R²JªRª¬¼µ¨l®V²y©9­¾©µ³¯¨¿ª

ÔV°µ´�­¾©µ±&²�´¬¼N¶3«�ª�­¾©N³¾¨¿ª ·µ°µ»¿ª½×�²Jª�º�²TÚh­¾º�°Nº�Õ¹¶aÏ Ò�©µ¶�«�¨�´�ªÁ«¬­¯»¿ª¬­¾¶3© ÅEÅÙÅ}ÅÙÅ}Å}Å & X�*
7hÅ+*�) å ³¾¶yª)´�¼µ¶aÏ)´BªÁ¼N¨Ùº&¨ ²y©�À3¨¿³¾¶]»�­ÂªÁ­¾¨¿´)²JªB²&«¬²y·µ­¾²y³$»�«�¶3´¬´�ÒÑ´�¨�»¿ª¬­¾¶3©�²y»�«�¶3´¬´)ªÁ¼N¨E®V²J©

­¾©µ³¯¨¿ª¦¶J®xª¬¼µ¨EÆ)è_4iÒ�4`.SZX°µ´�­¾©µ±�²�´¬¼µ¶y«�ª�­¾©µ³¯¨¿ª Ï)­ÂªÁ¼�©µ¶&«¬¨¿´�ªÁ«�­¾»"ªÁ­¾¶y© Å}ÅÙÅ}Å}Å & XW<

&Pò



7hÅ+*O< å ³¾¶yª!´¬¼N¶PÏ)´ ª¬¼µ¨-´�ªÁ«�¨ ²yº�Ï)­¯´¬¨�ªÁ°µ«�Óµ°µ³¾¨¿©µ»�¨B­¾©�ªÁ¨¿©µ´¬­ÂªÑ¸�²Jª ²Ù±3­¯Ày¨�©R«¬²y·µ­¾²y³;»�«¬¶y´¬´�Ò
´¬¨¿»¿ªÁ­¯¶3©µ´�²J»�«¬¶y´¬´rªÁ¼N¨�®V²y©�­¾©µ³¯¨¿ªB¶y®
ªÁ¼µ¨�Æ)è�4iÒ�4`.SZf°µ´�­¾©µ±�²�´¬¼µ¶3«�ªE­¾©µ³¯¨¿ªBÏ)­¯ªÁ¼
©µ¶�«¬¨¿´�ªÁ«�­¾»"ªÁ­¾¶y© Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & X�/

7hÅ+*W/�Þ-©�­¯³¾³¯°µ´�ª¬«Á²Jª¬­¾¶3©�¶y®cª¬¼µ¨-´�Ï)­¾«¬³uÃ¹²Jª�ªÁ¨¿«¬©�²Jª�¨"Úh­¯ª�¶y®$ªÁ¼N¨rÆ)è_4iÒw4�.�Z'®V²y©�Ô6ºR²TÚDÒ
­¾º�°Nº�Õ¹¶aÏ Ò�©µ¶�«�¨�´�ªÁ«¬­¯»¿ª¬­¾¶3©;×)ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & X�X

7hÅ+*O7i,r«¬­¾¨¿©�ª½²Jª¬­¾¶3©�¶J®uª¬¼µ¨)¼µ¶yª�Ò�Ï)­¾«�¨�´L°N´¬¨�·&®�¶3«=Õ¹¶aÏ)«¬²JªÁ¨ ðTÀ3¨¿³¾¶]»�­¯ªÑ¸�º�¨�²y´¬°N«¬¨�º&¨�©�ª�²Jª
ªÁ¼µ¨E¨ÛÚN­Âª)¶y®�ªÁ¼µ¨EÆ)è�4$Òw4`.SZ ®V²J»�­¾³¯­¯ªÑ¸ZÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 9 ;

7hÅ+*WX å ³¾¶yª&´¬¼N¶PÏ)´&ªÁ¼µ¨lº�¨�²y©'Ày¨�³¯¶h»¿­¯ªÁ­¯¨�´&²y»¿«¬¶3´�´&ª¬¼µ¨�¨ÛÚN­ÂªR¶J®-ªÁ¼N¨�Æ)è�4$Òw4`.SZ ®V²J©
ÔV°µ´�­¾©µ±&²�´¬¼N¶3«�ª�­¾©N³¾¨¿ª¦²y©µ·Ä¼¹² Àh­¯©µ±�©µ¶�Õ¹¶aÏf«¬¨¿´�ª¬«¬­¾»"ªÁ­¯¶3©;×�Å}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 9 ò

7hÅ+*W9 å ³¾¶yª
´�¼µ¶aÏ)´�ªÁ¼N¨�´�°µ«�®V²J»�¨)À3¨�³¯¶h»¿­¯ªÑ¸�»¿¶3©�ªÁ¶3°N«�²y»¿«¬¶3´�´!ª¬¼µ¨¦®V²y©&¨"Úh­¯ª!¶y®`ªÁ¼µ¨�Æ)è_4iÒ
4`.SZáÔV°µ´�­¾©µ±�²�´¬¼µ¶3«�ª�­¾©µ³¯¨¿ª)²y©N·l¼¹² À]­¾©N±&©N¶�Õµ¶PÏf«¬¨�´�ªÁ«�­¾»¿ª¬­¾¶3©¹×�Å}ÅEÅÙÅ}ÅÙÅ}Å}Å & 9�*

7hÅT) ; å ³¾¶yª}´¬¼N¶PÏ)´�²y©µ¶yª¬¼µ¨�«}Àh­¯¨¿Ï ¶y® ´�ªÁ«�¨ ²yºÙÏ)­¾´¬¨�ªÁ°N«¬Óµ°µ³¯¨�©µ»¿¨�­¾©�ª¬¨�©µ´�­¯ªÑ¸�»�¶y©Dª¬¶3°µ«�´
²Jª¦ªÁ¼N¨}¨ÛÚh­¯ª)¶y®�ªÁ¼µ¨EÆ)è�4iÒ�4`.SZX®V²y© Å}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 9�)

7hÅT) & å ³¾¶yª�´¬¼µ¶aÏ)´�ªÁ¼µ¨Ë´�ªÁ«�¨ ²yº�Ï)­¯´¬¨�ÀJ²y«�­Î²y©µ»¿¨Ë²Jª�ª¬¼µ¨�¨ÛÚN­Âª�¶y®¦ªÁ¼N¨ËÆ)è_4iÒ�4`.SZà®V²J©
Ô�Ï)­ÂªÁ¼�©µ¶�Õ¹¶aÏ «¬¨¿´�ª¬«¬­¾»"ªÁ­¯¶3©;×�ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 9W7

7hÅT) ò Ü�¸]Ãu¶yªÁ¼µ¨"ªÁ­¯» ²y³xÃµ³¾¶yª-¶y®�ªÁ¼N¨�´�Ï)­¾«�³=Ã¹²Tª¬ªÁ¨¿«¬©�²Jª}4�.�Z!Ò�®V²y©�¨"Úh­¯ª�ÍcÓ¹²y´¬¨¿·�¶3©�Õ¹¶aÏ
À]­¾´¬°µ²y³¾­¯Ø ²Jª¬­¾¶3©Ë²J©µ·�·N¸]©¹²yº&­¾»�º&¨ ²y´�°µ«¬¨¿º�¨¿©Dª¬´oÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å & 9�9

XNÅ & Ü�ÝxÞ�§�º&¶h·N°µ³¾¨�©µ¶y­¾´¬¨�´�Ã`¨¿»¿ª¬«Á² Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�;�&
XNÅ ò å ¶aÏ�¨�«-´�Ã`¨¿»¿ª¬«¬°µº÷²Jª)®V²y©�ÓN³Î²y·µ¨}¨"Úh­Âª�Ô
Ü ò ×¦Ày¨�©�ª-®�°N³¾³6»�¶3³¯· & )yÝàÓN³¾¶aÏ�¨¿«�· &

Ô=­¾©l×(¸ ò Å ò <wÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�; 9
XNÅ+* å ¶aÏ�¨�«�´¬Ãu¨�»¿ª¬«¬°µºê²Tª)·µ­¯Ì`°µ´¬¨¿«)­¾©µ³¯¨¿ª}Ô�Ü{9&×�Ày¨�©�ª-®�°µ³¯³i»¿¶3³¾· & )yÝ ÓN³¾¶aÏ�¨¿«_· ò Ô

­¾©Ä×p¸¹XhÅ ; ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�&�;
XNÅT) å ¶aÏ�¨�«�´¬Ãu¨�»¿ª¬«¬°µºê²Tª)·µ­¯Ì`°µ´¬¨¿«)­¾©µ³¯¨¿ª}Ô�Ü{9&×�Ày¨�©�ª-®�°µ³¯³i»¿¶3³¾· & )yÝ ÓN³¾¶aÏ�¨¿«_· ò Ô

­¾©Ä×p¸º<]Å=7W<�ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�&�&
XNÅ8< å ¶aÏ�¨�«)´¬Ãu¨�»"ªÁ«¬°Nºë²Jª ®V²y©ËÓN³Î²y·µ¨-¨"Úh­¯ª}ÔxÜ ò ×!Ày¨�©�ª)®�°µ³¾³`¼µ¶yª & )JÝ Óµ³¾¶aÏ�¨�«�· & Ô

­¾©Ä×p¸ ò Å=7W<�ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�&aò

& *



XNÅ+/ å ¶aÏ�¨�«)´¬Ãu¨�»"ªÁ«¬°Nºë²Jª ®V²y©ËÓN³Î²y·µ¨-¨"Úh­¯ª}ÔxÜ_)&×!Ày¨�©�ª)®�°µ³¾³`¼µ¶yª & )JÝ Óµ³¾¶aÏ�¨�«�· ò Ô
­¾©Ä×p¸ ò Å ò <�ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�& *

XNÅ87 å ¶3´�´¬­¯Óµ³¾¨&²y«�¨ ²y´E¶y®�Õ¹¶aÏ ´¬¨¿Ã¹²y«Á²TªÁ­¾¶y©t²y©N·qÕ¹¶aÏ «�¨�»¿­¾«¬»¿°µ³Î²TªÁ­¾¶y©�­¾©�ªÁ¼µ¨�Ü�ÝxÞ�§
º�¶]·µ°µ³¯¨�ÅÙÅ}ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò�& 9

XNÅ+X Ü�ÝxÞ�§ ®V²y©Äº&¶h·µ°N³¾¨r±3¨¿¶3º&¨¿ªÁ«�¸Ë²y©N·lº&¨ ²y´�°µ«¬¨¿º�¨¿©�ªB³¯¶h»�²JªÁ­¯¶3©µ´ ÅEÅÙÅ}ÅÙÅ}Å}Å ò3ò�;
XNÅ+9 Ü�ÝxÞ�§ ®V²y©]ÒÑ´¬»¿«¬¶3³¯³ÂÒ�·µ­¯Ì`°µ´¬¨¿«�Ò�¨¿ÀJ²yÃu¶3«Á²Jª¬¶3«!±3¨�¶3º&¨¿ª¬«�¸ Å}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò3ò�&
XNÅ &
; å ¶aÏ�¨�«)´¬Ãu¨�»"ªÁ«¬°Nºê²Jª ®V²y©�Óµ³¾²y·µ¨r­¯©µ³¾¨"ª}ÔLè & ×�Ày¨�©�ª�®�°µ³¾³`»�¶3³¯· & )yÝ Óµ³¯¶PÏ�¨�«�· &

Ô=­¾©l×(¸ & Å87W<wÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò3ò )
XNÅ &W& å ¶aÏ�¨�«)´¬Ãu¨�»"ªÁ«¬°Nºê²Jª ®V²y©�Óµ³¾²y·µ¨r­¯©µ³¾¨"ª}ÔLè & ×�Ày¨�©�ª�®�°µ³¾³`»�¶3³¯· & )yÝ Óµ³¯¶PÏ�¨�«�· &

Ô=­¾©l×(¸ & Å ; Å}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò3ò <
XNÅ &Pò å ¶aÏ�¨�«¦´¬Ãu¨�»"ªÁ«�°µºë²Jª�®V²y©ËÓµ³Î²J·µ¨-­¯©µ³¾¨"ªEÔ=è & ×!Ày¨�©�ª¦®�°µ³¾³u¼µ¶yª & )yÀ�Óµ³¾¶aÏ�¨�«p· & Ô

­¾©Ä×p¸ & Å=7W<�ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò3ò /
XNÅ & * å ¶aÏ�¨�«r´�Ã`¨¿»¿ªÁ«�°µº ²Jª�®V²y©�Óµ³¾²y·µ¨}­¾©µ³¯¨¿ª�Ô
è & ×¦Ày¨�©�ªr®�°µ³¯³c¼µ¶yª & )yÝ Óµ³¾¶aÏ�¨�«}· &

Ô=­¾©l×(¸ & Å ; Å}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò3ò 7
XNÅ & ) å ¶aÏ�¨�«r´�Ã`¨¿»¿ªÁ«�°µº ²Jª�®V²y©�Óµ³¾²y·µ¨}­¾©µ³¯¨¿ª�Ô
è & ×¦Ày¨�©�ªr®�°µ³¯³c¼µ¶yª & )yÝ Óµ³¾¶aÏ�¨�«}· &

Ô=­¾©l×(¸ & Å87W<wÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò3ò X
XNÅ & <X§�¶3¼µ¨¿«¬¨�©N»�¨�Ó`¨"ªÑÏ�¨¿¨�©Z®V²y©+Óµ³¾²y·µ¨�­¯©µ³¾¨"ªËÔrè & ×�²y©N·Z®V²J©âÓµ³Î²J·µ¨�¨"Úh­ÂªÄÔ-Ü ò ×

À3¨¿©Dª�®�°µ³¯³i¼µ¶yª & )JÝ Óµ³¾¶aÏ�¨�«_· & Ô=­¾©l×p¸ & Å87W<5· ò Ô=­¾©l×p¸ & Å87W<âÅEÅÙÅ}ÅÙÅ}Å}Å ò3ò 9
XNÅ & / §�¶3¼µ¨¿«¬¨�©N»�¨-Óu¨¿ªÑÏ�¨�¨¿©R®V²y©&Óµ³Î²J·µ¨)­¾©µ³¯¨¿ªBÔjè & ×�²y©µ·�®V²J©�Óµ³¾²y·µ¨¦¨ÛÚN­Âª-Ô�Ü ò ×=À3¨¿©�ª

®�°µ³¾³`»�¶3³¯· & )yÝáÓµ³¾¶aÏ�¨�«�· & ÔL­¾©l×(¸ & Å=7W<]ï�· ò Ô�­¯©l×(¸ ò Å87W<+ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò * ;
XNÅ & 7�ÜB¶yª�Ò�Ï)­¯«¬¨r´�¨�©µ´�¶3«B¶y«¬­¾¨¿©�ª½²Jª¬­¾¶3©�²Jª¦ª¬¼µ¨�®V²y©Ä­¾©µ³¯¨¿ª¦Ãu¶3´¬­ÂªÁ­¯¶3©µ´EÔLè & ²J©µ·Äè ò Å}Å ò * ò
XNÅ & X å ¶aÏ�¨�«)´¬Ãu¨�»"ªÁ«¬°Nºê²Jª ®V²y©�Óµ³¾²y·µ¨r­¯©µ³¾¨"ª}ÔLè ò ×�Ày¨�©�ª�®�°µ³¾³`»�¶3³¯· & )yÝ Óµ³¯¶PÏ�¨�«�· &

Ô=­¾©l×(¸ & Å8< Å}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò *�*
XNÅ & 9 §�¶3¼µ¨¿«¬¨�©N»�¨�Óu¨¿ªÑÏ�¨�¨�©Ë®V²y©�ª¬¼µ«¬¶3²JªEÔ�Ü{X�×!²y©µ·Ë·µ­ÂÌi°µ´�¨�«�­¾©µ³¯¨¿ªrÔ=Ü{9�×�À3¨¿©Dª¦®�°N³¾³

¼µ¶yª & )JÝ Óµ³¾¶aÏ�¨�«_· & Ô�­¯©Ä×p¸ & Å87W<5· ò Ô�­¯©Ä×p¸º<hÅ8< ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò *�)
XNÅ ò�; §�¶3¼µ¨¿«¬¨�©N»�¨rÓu¨¿ªÑÏ�¨�¨¿©�®V²J©RÓµ³¾²y·µ¨�­¾©µ³¯¨¿ª-Ôxè ò ×
²y©µ·�·N­¯Ì`°µ´¬¨¿«�­¯©µ³¾¨"ª�Ô6Ü{9�×
À3¨¿©�ª

®�°µ³¾³`¼µ¶yª & )yÝ ÓN³¾¶aÏ�¨¿«_· & Ô=­¯©l×�» & Å8<hï�· ò ÔL­¾©Ä×p¸¹/NÅ87W<�Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò *�/

& )



XNÅ ò�& §�¶3¼µ¨¿«¬¨�©N»�¨EÓ`¨"ªÑÏ�¨¿¨�©Ä®V²y©ËÓµ³Î²J·µ¨r¨"Úh­ÂªÙÔ=Ü ò × ²y©N·Ä·N­¯Ì`°µ´¬¨¿« ­¾©µ³¯¨¿ª�ÔLÜ{9�×�À3¨¿©�ª
®�°µ³¾³`»�¶3³¯· & )yÝáÓµ³¾¶aÏ�¨�«�· & ÔL­¾©l×(¸ ò Å ; · ò Ô=­¾©l×(¸¡<hÅ87W<tÅ}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò *W7

XNÅ ò3ò §�¶3¼µ¨¿«¬¨�©N»�¨EÓ`¨"ªÑÏ�¨¿¨�©Ä®V²y©ËÓµ³Î²J·µ¨r¨"Úh­ÂªÙÔ=Ü ò × ²y©N·Ä·N­¯Ì`°µ´¬¨¿« ­¾©µ³¯¨¿ª�ÔLÜ{9�×�À3¨¿©�ª
®�°µ³¾³`»�¶3³¯· & )yÝáÓµ³¾¶aÏ�¨�«�· & ÔV­¯©l×�¸ ò Å ò <5· ò Ô�­¾©l×(¸¹/hÅ=<�Å}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò *�X

XNÅ ò * å ¶aÏ�¨�«)´¬Ãu¨�»"ªÁ«¬°Nºë²Jª ®V²y©ËÓN³Î²y·µ¨-¨"Úh­¯ª}ÔxÜ ò ×!Ày¨�©�ª)®�°µ³¾³`¼µ¶yª & )JÝ Óµ³¾¶aÏ�¨�«�· ò Ô
­¾©Ä×p¸ ò Å=7W<�ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò *�9

XNÅ ò ) å ¶aÏ�¨�«-´�Ã`¨¿»¿ª¬«¬°µº÷²Jª)®V²y©�ÓN³Î²y·µ¨}¨"Úh­Âª�Ô
Ü ò ×¦Ày¨�©�ª-®�°N³¾³6»�¶3³¯· & )yÝàÓN³¾¶aÏ�¨¿«�· ò
Ô=­¾©l×(¸ ò Å87W<wÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò ) ;

XNÅ ò < å ¶aÏ�¨�«E´¬Ãu¨�»"ªÁ«¬°Nº?²Jªr®V²y©�Óµ³¾²y·µ¨�¨ÛÚh­¯ª&ÔVÜ ò ×BÀ3¨¿©�ª}®�°N³¾³=»¿¶3³¾· & )yÝ Óµ³¯¶PÏ�¨�«N· &
ÔV­¯©Ä×�¸ ò Å ò < Å}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò ) &

XNÅ ò / å ¶aÏ�¨�«-´�Ã`¨¿»¿ª¬«¬°µº ²JªB·µ­¯Ì`°µ´�¨�«�­¾©µ³¯¨¿ªÙÔ
Ü{9�× À3¨¿©�ªr¼µ¶yª & )yÝáÓµ³¯¶aÏ�¨¿«�· ò Ô
­¯©�×
¸º7hÅ ; Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò )�)

XNÅ ò 7 å ¶aÏ�¨�«)´¬Ãu¨�»"ªÁ«¬°Nº ²Jª¦·N­¯Ì`°µ´¬¨¿«¦­¾©µ³¯¨¿ªEÔVÜ{9�×
À3¨�©�ª)®�°µ³¯³`¼µ¶Jª & )yÝ ÓN³¾¶aÏ�¨¿«�· ò Ôx­¾©
×(¸ & Å87W< Å}ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò )O<

XNÅ ò X å ¶aÏ�¨�«�´¬Ãu¨�»¿ª¬«¬°µºê²Tª)·µ­¯Ì`°µ´¬¨¿«)­¾©µ³¯¨¿ª}Ô�Ü{9&×�Ày¨�©�ª-®�°µ³¯³i»¿¶3³¾· & )yÝ ÓN³¾¶aÏ�¨¿«_· ò Ô
­¾©Ä×p¸º7]Å ; ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò )W/

XNÅ ò 9 å ¶aÏ�¨�«-´�Ã`¨¿»¿ª¬«¬°µº ²Jª�·µ­ÂÌi°µ´�¨�«�­¾©µ³¯¨¿ª)Ãu¶3´¬­ÂªÁ­¯¶3©µ´}Ô
Ü{9�Ò Ü &
; ×¦Ày¨�©�ªr»¿¶3³¾· & )yÝ
Óµ³¾¶aÏ�¨�«_· & ÔV­¯©Ä×�¸ ò Å8<R· ò ÔL­¾©Ä×p¸ ò Å=< ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò )O7

XNÅ+* ; .h¼µ¨�²y«¦Õ¹¶aÏ ²y©µ·Ä«¬¨¿»�­¯«¬»�°N³Î²Jª¬­¾¶3©RÕµ¶PÏ1º�¶]·µ¨¿³rÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò )W9
XNÅ+* & §�¶3¼µ¨¿«¬¨�©N»�¨�Óu¨¿ªÑÏ�¨�¨�©�·µ­ÂÌi°N´¬¨�«-­¾©µ³¯¨¿ªBÃ`¶3´�­¯ª¬­¾¶3©µ´�Ô�Ü_9&Ò)Ü &
; ×¦À3¨�©�ª�®�°µ³¯³x»¿¶3³¾·

& )yÝ Óµ³¯¶aÏ�¨¿«{· & Ô=­¯©�×(¸¹*NÅ ; · ò ÔV­¯©l×(¸¹*NÅ ; Å}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò < &
XNÅ+* ò §�¶3¼µ¨¿«¬¨�©N»�¨RÓu¨¿ªÑÏ�¨�¨¿©â·µ­ÂÌi°µ´�¨�«E­¾©N³¾¨¿ªEÃu¶3´�­¯ªÁ­¯¶3©µ´�Ô¦Ü_9ËÒ-Ü &�; ×-À3¨¿©�ªÙ®�°µ³¯³L¼µ¶yª

& )yÝ Óµ³¯¶aÏ�¨¿«{· & Ô=­¯©�×(¸¹*NÅ ; · ò ÔV­¯©l×(¸¹*NÅ ; Å}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò < ò
XNÅ+*W* §�¶3¼µ¨¿«¬¨�©N»�¨rÓu¨¿ªÑÏ�¨�¨¿©�®V²J©RÓµ³¾²y·µ¨�­¾©µ³¯¨¿ª-Ôxè & ×
²y©µ·�·N­¯Ì`°µ´¬¨¿«�­¯©µ³¾¨"ª�Ô6Ü{9�×
À3¨¿©�ª

®�°µ³¾³`¼µ¶yª & )yÝ ÓN³¾¶aÏ�¨¿«_· & Ô=­¯©l×�¸ & Å87W<�ï�· ò Ô�­¯©l×(¸¹*NÅ8< ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò <�*
XNÅ+*�) å ¶aÏ�¨�«¦´¬Ãu¨�»"ªÁ«�°µº ²Jª�®V²y©�Óµ³¾²y·µ¨B­¾©µ³¯¨¿ªrÔ=è ò ×�²y©µ·Ë·N­¯Ì`°µ´¬¨¿«�­¾©N³¾¨¿ª�ÔxÜ_9�×!À3¨¿©�ª

®�°µ³¾³`¼µ¶yª & )yÝ ÓN³¾¶aÏ�¨¿«_· & Ô�­¾©$Å ×�¸ & Å87W<�ï�· ò ÔV­¯©$Å ×R¸ ò Å8<�Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò <�/

& <



XNÅ+*O< å ¶aÏ�¨�«¦´¬Ãu¨�»"ªÁ«�°µº ²Jª�®V²y©�Óµ³¾²y·µ¨B­¾©µ³¯¨¿ªrÔ=è ò ×�²y©µ·Ë·N­¯Ì`°µ´¬¨¿«�­¾©N³¾¨¿ª�ÔxÜ_9�×!À3¨¿©�ª
®�°µ³¾³`»�¶3³¯· & )yÝáÓµ³¾¶aÏ�¨�«�· & Ô�­¾©$Å ×�¸ & Å87W<hï�· ò ÔV­¯©$Å ×�¸ ò Å8< Å}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò <�7

XNÅ+*W/ §�¶3¼µ¨¿«¬¨�©N»�¨rÓu¨¿ªÑÏ�¨�¨¿©�®V²J©RÓµ³¾²y·µ¨�­¾©µ³¯¨¿ª-Ôxè ò ×
²y©µ·�·N­¯Ì`°µ´¬¨¿«�­¯©µ³¾¨"ª�Ô6Ü{9�×
À3¨¿©�ª
®�°µ³¾³`»�¶3³¯· & )yÝáÓµ³¾¶aÏ�¨�«�· & ÔV­¯©$Å ×R¸ & Å8<�ï�· ò Ô�­¾©$Å ×5¸º7hÅ ; Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò <�X

XNÅ+*O7X§�¶3¼µ¨¿«¬¨�©N»�¨rÓu¨¿ªÑÏ�¨�¨¿©�®V²J©RÓµ³¾²y·µ¨�­¾©µ³¯¨¿ª-Ôxè ò ×
²y©µ·�·N­¯Ì`°µ´¬¨¿«�­¯©µ³¾¨"ª�Ô6Ü{9�×
À3¨¿©�ª
®�°µ³¾³`¼µ¶yª & )yÝ ÓN³¾¶aÏ�¨¿«_· & Ô�­¾©$Å ×�¸ & Å8<hï�· ò Ô�­¾©$Å ×5¸ & Å87W< Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò <�9

XNÅ+*WX å ¶aÏ�¨�«r´�Ã`¨¿»¿ªÁ«�°µº ²Jª�®V²y©�Óµ³¾²y·µ¨}­¾©µ³¯¨¿ª�Ô
è ò ×¦Ày¨�©�ªr®�°µ³¯³c¼µ¶yª & )yÝ Óµ³¾¶aÏ�¨�«}· &
Ô=­¾©l×(¸ & Å8< Å}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò / ;

XNÅ+*W9 å ¶aÏ�¨�«r´�Ã`¨¿»¿ªÁ«�°µº ²Tª-·µ­ÂÌi°N´¬¨�«B­¾©µ³¯¨¿ª�Ô�Ü_9�×)Ày¨�©�ªr®�°µ³¯³x¼N¶yª & )yÝçÓµ³¯¶aÏ�¨¿«}· ò Ô
­¾©Ä×p¸¹XhÅ ; ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò /�)

XNÅT) ; å ¶aÏ�¨�«-´�Ã`¨¿»¿ª¬«¬°µº ²Jª�·µ­ÂÌi°µ´�¨�«�­¾©µ³¯¨¿ª)Ãu¶3´¬­ÂªÁ­¯¶3©µ´}Ô
Ü{9�Ò Ü &
; ×¦Ày¨�©�ªr»¿¶3³¾· & )yÝ
Óµ³¾¶aÏ�¨�«_· & Ô=­¾©l×(¸ ò Å8<�ï�· ò ÔL­¾©l×(¸ ò Å8< ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò /W<

XNÅT) & §�¶3¼µ¨¿«¬¨�©N»�¨�Óu¨¿ªÑÏ�¨�¨�©�®V²y©�Óµ³¾²y·µ¨Ù¨"Úh­¯ª�Ô�Ü ò ×�²y©µ·�°µÃµ´�ªÁ«�¨ ²yº÷¶y®
¨¿ÀJ²yÃu¶3«Á²TªÁ¶3«
»�¶3«�¨�Ô�Ü & <Ë×�À3¨¿©�ª}®�°N³¾³�»�¶3³¯· & )yÝ Óµ³¯¶aÏ�¨¿«�· & Ô�­¾©�×�¸ & Å=7W<�ï�¼ ò Ô�­¯©�×�¸
)µÅ ; ï�· ò ÔL­¯©�×(¸¹<hÅ8<qÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ò /�/

XNÅT) ò §�¶3¼µ¨¿«¬¨�©N»�¨�Ó`¨"ªÑÏ�¨¿¨�©q·µ­¯Ì`°µ´�¨�«�­¾©N³¾¨¿ª�Ô Ü &aò ×r²y©µ·�°µÃN´�ªÁ«�¨ ²yº÷¶y®!¨¿ÀJ²yÃu¶3«Á²TªÁ¶3«
»�¶3«�¨&Ô=Ü & *�×�À3¨�©�ª)®�°µ³¯³`»¿¶3³¾· & )JÝ Óµ³¾¶aÏ�¨�«�· & Ôx­¯©Ä×(¸ & Å=7W<Rï�· ò Ô=­¾©Ä×½¸ & Å87W< ò /�X

XNÅT)O* §�¶3¼µ¨¿«¬¨�©N»�¨ËÓu¨¿ªÑÏ�¨�¨�©Z·µ­ÂÌi°N´¬¨�«�­¾©µ³¯¨¿ªRÔjÜ &Pò ×Ù²J©µ·+°µÃµ´�ªÁ«¬¨�²yº�¶y®)¨¿ÀJ²yÃu¶3«Á²TªÁ¶3«
»�¶3«�¨�ÔLÜ & *&×�À3¨¿©Dª�®�°µ³¯³$¼µ¶yª & )JÝ Óµ³¾¶aÏ�¨�«_· & Ô=­¾©l×p¸ & Å87W<�ï�· ò ÔL­¾©l×(¸ & Å87W< ò /W9

§-Å & Þ�Úh­¾´�¸]º�º&¨¿ª¬«¬­¾»�È�¨¿ªR®V²y»�­¯³¾­¯ªÑ¸oÔV²â³Î²yº&­¾©µ²y«�Õ¹¶aÏ÷´�¶3°µ«�»�¨�²JªË­¯©µ³¾¨"ªR¶J® å ³¯¨�©D°µº
»½¼¹²yº�Óu¨�«Á×!Å}ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*W*�9

§-Å ò¿¾ Ò &
; ®V²y©ÙÏ)­¯ªÁ¼�³¾¶3©µ±�¨"Úh­ÂªL·µ°µ»"ª�Ôj²�ªÁ°µ«�Óµ°µ³¾¨¿©�ª=Õ¹¶aÏé´¬¶3°N«¬»�¨ ²JªL­¯©µ³¾¨"ª=¶y® å ³¯¨�©D°µº
»½¼¹²yº�Óu¨�«Á×!Å}ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*�) ;

§-Å8* ¾ Ò &
; ®V²y©�»¿¶3©µ©µ¨¿»¿ª¬¨�·�·µ­¾«�¨�»"ªÁ³¯¸Eª¬¶-ªÁ¼µ¨ å ³¯¨�©D°µº »½¼¹²yº�Óu¨�«)ÔV²-´�ªÁ²y©µ·¹²J«¬·�Óµ³¯¶PÏ�¨�«
²y³¾¶y©µ¨-®V²y©ÄÃ`¨¿«�®�¶3«�ºR²J©µ»�¨rª¬¨�´�ª½× Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*�) &

§-Å+) .h»½¼µ¨¿ºR²Jª¬­¾»!·µ«Á² Ï)­¯©µ±r¶y®¹ª¬¼µ¨ ²TÚh­¯´�¸]º�º&¨¿ª¬«¬­¯»cÈ�¨"ªxÒ å ³¯¨�©D°µºá»½¼¹²yº�Óu¨�«�ªÁ¨¿´�ªL®V²y»¿­¾³¯­¯ªÑ¸�*�)O*

& /



§-Å=< ¾ Ò &
; ®V²y©9²J­¾«�Õµ¶PÏ Ã`¨¿«�®�¶3«�ºR²J©µ»�¨ËªÁ¨¿´�ª&®V²y»�­¯³¾­ÂªÑ¸XÔ�Ó¹²y´¬¨¿·9¶3©ZªÁ¼N¨lÞrî�§�Þ ®V²J©
ªÁ¨¿´�ª�»�¶]·µ¨�´¦®�¶3«�.DªÁ«Á²J­¾±3¼�ª_,r°NªÁ³¯¨¿ª)·µ°N»¿ª�º�¨"ªÁ¼µ¶]· Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*�)W/

§-Å8/ ¾ Ò &
; ®V²y©�Ã`¨¿«�®�¶3«�ºR²J©µ»�¨�°µ´�­¾©µ±�ª¬¼µ¨EÞ�î�§�Þ å ³¾¨¿©]°Nº »½¼¹²yº�Óu¨�«¦ª¬¨�´�ª�º&¨¿ª¬¼µ¶h·
²Jª &Pò Ý
¶3³ÂªÁ´EÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O< ;

§-Å=7 å ³¾¨�©D°µº »½¼¹²yº�Óu¨�«_.]ªÁ²JªÁ­¯»�Ãµ«¬¨¿´¬´¬°N«¬¨ÙÀJ²y³¯­¾·¹²TªÁ­¾¶y©RªÁ¨¿´�ªBè�¨¿´¬°µ³ÂªÁ´)°µ´�­¾©µ±�ªÁ¼µ¨EÞ)Ú]Ò
­¾´�¸hº&º&¨¿ªÁ«�­¾»!È�¨"ª�³Î²yº&­¾©¹²J«�­¾©N³¾¨¿ª¦Õµ¶PÏf´¬¶3°µ«�»�¨RÔV´�°µÃµÃµ³Â¸�Óµ³¾¶aÏ�¨�«¦®V²y©Ä´¬Ãu¨�¨�·ÄÏ ²J´
ò )e<�)�è)ÃµºR×�ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O< &

§-Å8X å ³¾¨�©D°µºH»½¼µ²yº�Óu¨�«R´�ª½²Jª¬­¾»�Ãµ«�¨�´¬´�°µ«¬¨lÀy²J³¾­¾·µ²JªÁ­¯¶3©âªÁ¨¿´�ª�«�¨�´�°µ³¯ª¬´�°µ´�­¾©µ±qªÁ¼µ¨ ¾ Ò
&
; ®V²J©+Ô�Ï)­ÂªÁ¼�³¯¶3©µ±&»�­¯«¬»�°N³Î²y«�¨"Úh­¯ªB·µ°µ»"ªÛ×B°N´¬­¾©N±�²�®�°µ³¯³¯¸�ª¬°µ«¬ÓN°µ³¾¨¿©Dª-­¾©µ³¯¨¿ª�Õ¹¶aÏ
´¬¶3°N«¬»�¨�ÔV²Jª &Pò Ý
¶3³¯ª¬´½×RÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O<�*

§-Å89 è�¨¿³Î²Jª¬­¯Ày¨}¨¿«¬«�¶3«BÓu¨¿ªÑÏ�¨�¨¿©�ªÁ¼µ¨ ¾ Ò &
; ®V²J©l¨ÛÚN­Âª-´�ª½²Jª¬­¾»}Ãµ«¬¨¿´¬´�°µ«¬¨�Ô�Ãµ­¾¨¿Ø�¶3º&¨¿ª¬«¬­¯»a×
²y©µ·�ª¬¼µ¨ å ³¾¨�©D°µº »½¼¹²yº�Óu¨�«¦´�ª½²Jª¬­¾»rÃµ«�¨�´�´¬°µ«�¨}«�¨�´�°µ³¯ª¬´ ®�¶3«¦²�»�¶y©µ´�ªÁ²y©�ª�Ày¶3³¯ªÁ²y±3¨
Ô &Pò Ý�×�ªÁ¨�´�ªEÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O<G)

§-Å &�; §�¶3º&Ã¹²y«¬­¯´¬¶3©}¶y®hªÁ¼µ¨ ¾ Ò &�; ®V²y©Ù¨"Úh­¯ªx´�ªÁ²JªÁ­¯»�ÃN«¬¨�´�´¬°µ«�¨�ªÁ¶)ªÁ¼N¨�´�ªÁ²JªÁ­¯»�ÃN«¬¨�´�´¬°µ«�¨¦²Jª
ªÁ¼µ¨}¨"Úh­ÂªB¶J®LªÁ¼µ¨}³¾¶y©µ±�Ãµ­¾Ãu¨Ù°NÃµ´�ª¬«¬¨ ²Jº ¶J® å ³¾¨¿©]°Nºë»½¼¹²yº�Óu¨�« å ³¾¨�©D°µºê»½¼¹²Jº�Ò
Ó`¨¿«�À3¨¿«¬´�°µ´)Ãµ­¾Ãu¨rè)¨¿¸]©µ¶3³¯·µ´ ©D°µº�Óu¨�«¿ÉLªÁ¼µ¨�»¿³Î²y´�´¬­¯» ²y³uÃ¹²y«¬²yÓ`¶y³¾­¾»�Ãµ«�¨�´¬´�°µ«¬¨�³¯¶3´¬´
»�°µ«�À3¨E®�¶3«)²�»�­¯«¬»�°N³Î²y« ÃN­¾Ãu¨�°µ©µ·µ¨¿«�ª¬°µ«¬Óµ°N³¾¨�©�ª)Õ¹¶aÏoÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O<�/

§-Å &�& §�¶3º&Ã¹²y«¬­¯´¬¶3©Ù¶y®u´�ªÁ²JªÁ­¯»�Ãµ«�¨�´¬´�°µ«¬¨¿´
»�¶]¨��&»�­¯¨�©�ªÁ´�Óu¨¿ªÑÏ�¨�¨¿©$É=ªÁ¼N¨ ¾ Ò &�; ®V²y©�²y³¯¶3©µ¨
´¬»¿«¬¶3³¯³u¨ÛÚh­¯ª ï ¾ Ò &
; ®V²y©�Ô�Ï)­¯ª¬¼R³¯¶3©µ±�ÃN­¾Ãu¨a×�´¬»�«�¶3³¾³u¨"Úh­Âª ï å ³¯¨�©D°µº�»½¼¹²yº�Óu¨�«¿ïµ²y©N·
ªÁ¼µ¨�®V²y©�´�»�«¬¶y³¾³$¨ÛÚN­Âª�Ô2.hÆ)í ®V²y©�ªÁ¨�´�ª�º�¨"ªÁ¼µ¶]·;×&Å}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O<�7

§-Å &aò §�¶3º&Ã¹²y«¬­¯´¬¶3©'¶y®�ªÁ¼N¨ ¾ Ò &
; ®V²y©9¨"Úh­¯ªR·N¸]©¹²yº&­¾»ÄÃµ«¬¨¿´¬´¬°N«¬¨�»�¶]¨��&»�­¯¨�©�ªË°µ´�­¾©µ±
Ó`¶JªÁ¼�ªÁ¼µ¨R.DªÁ«Á²J­¾±3¼�ªQ,r°NªÁ³¯¨¿ª�·N°µ»¿ªa.hÆ)í ®V²y©�ªÁ¨¿´�ª}º�¨"ªÁ¼µ¶]·q²y©µ·�ªÁ¼N¨ å ³¯¨�©D°µº
»½¼¹²yº�Óu¨�«ÄÔ å 4x§¦×Ñ®V²y©+ªÁ¨¿´�ª�ÒÙ²Tª &Pò Ý
¶3³¯ª¬´�Å 0 ¶yª¬¨Ë·N¸]©¹²yº&­¾»�Ãµ«�¨�´�´¬°µ«�¨l«�¨�´¬°N³¯ªÁ´
Ï�¨¿«¬¨�»�²y³¾»¿°µ³Î²TªÁ¨�·'®�«¬¶3ºHÀ3¶y³¾°µº&¨¿ª¬«¬­¾»�Õ¹¶aÏ)«Á²TªÁ¨�´Rº�¨�²y´¬°µ«�¨�·X­¯©9ªÁ¼µ¨lªÑÏ�¶âª¬¨�´�ª
®V²y»�­¯³¾­ÂªÁ­¾¨¿´ Å}ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O<�X
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§-Å & * 0 ¶3©]Ò�ír­¾º&¨�©N´¬­¾¶y©¹²y³$Ãµ³¯¶yªB¶y®�:�°µ³¾¨¿«�Ô|:�°;×)©D°µº�Óu¨�«BÀy¨�«�´¬°µ´Eè)¨¿¸]©µ¶3³¯·µ´r©D°µº�Óu¨�«
Ôjè)¨"Ò�Ó¹²y´¬¨¿·+¶3©âÀ3¶y³¾°µº&¨¿ª¬«¬­¾»�Õ¹¶aÏ)«Á²TªÁ¨a×Ù®�¶y«ÙªÁ¼N¨ ¾ Ò &
; ®V²y©+°µ´�­¾©µ±�ª¬¼µ¨yÉ6.hÆ)í�ï
å 4x§-ï;²J©µ·l³¯¶3©µ±�Ãµ­¯Ã`¨rÏ)­ÂªÁ¼ËªÁ¼N¨ å 4�§�®V²y©Ëª¬¨�´�ª�º&¨¿ª¬¼µ¶h·N´1Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å[*O<�9
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§ ¨ ùlö ô�© À ÁÃÂ Äxø ù

*NÅ & 1 ì .S4wÞBÃµÃµ«¬¶3²y»½¼�ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å ) ò
*NÅ ò § ì .S4qÞ-ÃµÃµ«�¶�²y»½¼'ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å )O*
*NÅ+* § ì .S4�²JÃµÃµ«¬¶3²y»½¼$Í å ²y«Á²Jº�¨"ªÁ«¬­¯»�²y©¹²y³Â¸]´¬­¾´rª¬¶l´�ªÁ°µ·h¸�ªÁ¼µ¨�¨¿Ì`¨�»"ª�¶J®�®V²y©q´¬Ãu¨�¨¿·

«Á²Jª¬­¾¶�¶3©Ëª¬¼µ¨�®V²y©l´�» ²y³¯­¾©µ±�³¾² Ï)´ ®�¶3«)²&±y¨�¶3º&¨¿ª¬«¬­¾»-´¬» ²J³¾¨E«Á²Jª¬­¾¶�¶y®�Åg¸°* Å}Å}Å )e<
*NÅT) §�¶3º&Ã¹²y«¬­¯´¬¶3©Ë¶J®U1 ì .S4w²y©µ·�§ ì .S4w®�¶3«(Åg¸E* Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å )OX
*NÅ8< îl­¾©N­ÂÒ�4`.SZ9®V²J©Ä·N¨�´¬­¯±3©$Í�1 ì .S4�®�¶3«(Åg¸ &�Æ * Å}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å )O9
*NÅ+/ §�¶3º&Ã¹²y«¬­¯´¬¶3©�¶y®�1 ì .S4l²J©µ·&§ ì .S4Ë®�¶3«=ª¬¼µ¨¦´Á²yº&¨�®V²y©ÄÔAÅg¸ & ×6Ï)­¯ªÁ¼�ÀJ²y«�­Î²yÓN³¾¨

´¬Ãu¨�¨¿·$ï�ÇrÅ`Å}ÅÙÅ}Å}ÅÙÅEÅ}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅÙÅ}ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å < ;
*NÅ87 1 ì .S4+²yÃµÃµ«�¶�²y»½¼�ª¬¶�®V²y©�·µ¨�´�­¾±3©$ÍuªÁ¼¹²Tª-­¯©µ»�³¯°µ·µ¨�´�ªÁ¼µ¨Ù¨¿Ì`¨�»"ªr¶y®�ÀJ²y«�­Î²yÓµ³¯¨�Àh­¯´�Ò

»�¶3´�­¯ªÑ¸�²J©µ·�·µ¨�©µ´�­¯ªÑ¸�«¬²JªÁ­¯¶3´ Óu¨¿ªÑÏ�¨�¨�©�º�¶]·µ¨�³$²y©µ·ÄÃµ«¬¶yª¬¶yªÑ¸]Ã`¨ Å}ÅEÅÙÅ}ÅÙÅ}Å}Å < ò
*NÅ+X Þ-ÃµÃN³¾­¾»�²JªÁ­¯¶3©�¶y®�1 ì .S49ª¬¶�¨�´�ª½²yÓN³¾­¾´�¼w®V²y©wªÁ¨�´�ª�»¿¶3©µ·µ­ÂªÁ­¾¶y©µ´�®�¶3«�² & É & ²y©µ·t²

& É+*�´�» ²y³¯¨�º�¶]·µ¨¿³i®V²y©Ä¶3Ã`¨¿«Á²Jª¬¨�·�­¾©ËÏ�²JªÁ¨¿«�ÅEÅÙÅ}Å}ÅÙÅ}ÅÙÅ}Å}ÅÙÅ}ÅEÅÙÅ}ÅÙÅ}Å}Å <W7
Þ-Óµ´�ªÁ«¬²y»¿ª

¤�(ÉÈË��2E, ���r/���� �r�Ë�L�

æ�Ï�¶3°µ³¯·�³¾­¾ñJ¨E²y»½ñD©µ¶aÏ)³¾¨¿·µ±3¨Ù²y³¾³uªÁ¼µ¶3´�¨yÅÂÅ¯Å

­



ó Ê ÁÃË öwø ­ Ì

Í ÁlÎ�Ï «�­ ô ¬ õ Ð

Ñ5Ò
Ñ �Ë2&�
�B, 2&�
/

§�¨�©�ª¬«¬­¯®�°N±�²y³$®V²y©µ´�²y«�¨E«¬¶yª¬¶h·N¸]©¹²Jº�­¯»�ºR²y»½¼N­¾©µ¨¿´¦°µ´¬¨¿·�®�¶3«¦º&¶PÀ]­¯©µ±&²y­¾«¦»¿¶3©�ªÁ­¾©D°µ¶y°µ´¬³Â¸�²y±�²y­¯©µ´�ª
º&¶h·µ¨¿«Á²Jª¬¨LÃµ«�¨�´¬´�°µ«¬¨¿´�ª¬¼µ«¬¶y°µ±3¼�À3¨¿©Dª¬­¾³¾²JªÁ­¯¶3©�²y©µ·}²y­¯«i»¿¶3©µ·µ­ÂªÁ­¾¶y©µ­¾©µ±�´�¸]´�ª¬¨�º&´�Å=Æ¦¼N¨
Õµ¶PÏqªÁ¼N«¬¶3°µ±y¼
²E»�¨�©�ª¬«¬­¯®�°N±�²y³µ®V²y©�­¾´�®V²y­¾«�³¯¸Ù»�¶3º&Ãµ³¯¨"Ú�Ï)­ÂªÁ¼�²Ù¼µ­¯±3¼µ³¯¸�»�¶3©�Ày¶3³¾°Nª¬¨�·&Õ¹¶aÏXÃ¹²Jª¬¼R·µ°µ¨)ªÁ¶EªÁ¼N¨B»¿¶3º�Ò
Ãµ³¯­¾» ²TªÁ¨�·w±3¨�¶yº�¨"ªÁ«�¸q²J©µ·â¨�´�Ã`¨¿»�­¾²y³¾³Â¸�·µ°µ¨�ª¬¶�ªÁ¼N¨R«¬¶Jª½²Jª¬­¾©µ±ÄÓµ³Î²J·µ¨�´¿Å�Æ¦¼µ¨�´¬¼¹²yÃu¨�¶y®�ªÁ¼µ¨&®V²y©
Óµ³¾²y·µ¨�´¿ïN´�»�«¬¶y³¾³;» ²y´�­¾©µ±NïN­¾©N³¾¨¿ª�²y©N·�¶3°Nª¬³¾¨¿ª�±3¨¿¶3º�¨"ªÁ«�¸R²J³¾³u²JÌ`¨�»¿ª�ªÁ¼µ¨B®V²y©�Ãu¨�«�®�¶y«¬º�²y©µ»�¨B²y©µ·�®V²y©
¨��&»¿­¾¨�©N»¿¸l²y´)Ï�¨¿³¾³�²y´Bª¬¼µ¨}©µ¶3­¾´�¨Ù»½¼µ²y«Á²y»"ªÁ¨¿«¬­¾´�ªÁ­¯»�´�Å�Æ¦¼µ¨�¼µ­¯±3¼Ä´¬Ãu¨�»�­ÂÇ¹»�´�Ã`¨¿¨�·�Ó Óµ³¾¶aÏ�¨�«�´-°µ´�¨�·
­¾©+ª¬¼µ¨ÄÜ�ÝxÞ�§ ²yÃµÃµ³¯­¾» ²TªÁ­¾¶y©â¼¹² À3¨l²�ªÑ¸]Ãµ­¯» ²y³¦´�ÐD°µ­¾«�«¬¨�³ßÒÑ»�²y±3¨Ë«¬¶JªÁ¶3«¥Ô ï!Ï)¼N­¾»½¼9­¯´�¼µ¶3°µ´�¨�·'­¾©é²
´¬»¿«¬¶3³¯³$» ²J´¬­¾©N±µïµÏ)­¯ª¬¼l²�©µ¶y©µ´�ªÁ²y©µ·¹²y«�·l­¯©µ³¾¨"ª)²y©µ·Ä¶3°Nª¬³¾¨"ª)±3¨�¶3º&¨¿ª¬«�¸yïµ´¬¨¿¨ ì ­¯±µÅ & Å & Å
Õ�ÖL×�ØUØ¥Ù�ÚGÛIÜ|Ý8Þ£ß_àáÞ£â�ã|ä�Øæå�Ý+ç�åUã|ä�Ø¥Ø¥èêéëè
Ý8ì½Ø�ßGã|Ý8Þ£ß�í8Ø¥ã2ã2î�Ý=ã�ï

ð�ñLònó ôuõeö é(÷ø�ù î�úæû öýü�þÿ�� é������ î
� ×�Ø¥â|Ø � Ý8ã â2ÞIÜýÛuÜ2Ý+Þ�ßGÛIíOã|ä�Ø¥Ø¥è	�Gû�Ý=ã Ü|×�Ø�
GÞ
�3â2ÛIÜ|Ø�� ÷ Ý8ã è�Ø�ßGã|ÝTÜ��{ÛIßGè ø ä�Ý8ãLÜ2×�ØUä�â2Ø¥ã2ã�ÚGâ|Ø�â|Ý=ã|Ø��ö�� Ù�Ú�Ý8â|â2Ø�í��tå¥Û���Ø�â2ÞIÜ|Þ�â2ã�×GÛ���Ø�����Þ�â²ìÉÞ�â|Ø�àáÞ£â��LÛIâýèNå�ÚGâ���Ø¥è��Gí8Û�è
Ø¥ã²ÛIß�èNâ2ÞIÜ2Þ£â²Ø �
Ý+Ü�Ü2Þ�Ý+ß�í8Ø�Ü�Û£â|ØæÛpâýÛuÜ2Ý+Þ�ã
âýÛIß!��Ø�Ü���ä�Ý=å�ÛIí8í"�#��Ø�Ü���Ø¥Ø�ß$��� �UÜ|Þ%�!� &!��â2Ø¥ã|Ú�íTÜ2Ý+ß'��Ý8ß�ì�ÚGåý×�×�Ý"�£×GØ�â(��í=Û£è
Ø²ã�ä�ÛIßpÜ2ÞÉåý×GÞ£âýè(â2ÛIÜ|Ý8Þ�ã å�Þ�ìÉä�ÛIâ2Ø¥è½Ü2Þ
ÞIÜ2×�Ø�â�å�Ø�ß�Ü|â2Ý+àáÚ!��Û£íWàëÛIß{â|Þ£Ü|Þ£âýã)�
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Æ¦¼µ¨&¼µ­¾±3¼�º�²y©D°N®V²y»"ªÁ°µ«�­¾©µ±Ë»¿¶3´�ª¬´�ªÁ¼¹²Jª}²J«¬­¾´�¨�·µ°µ¨�ªÁ¶�»¿¶3º�ÃN³¾¨"Ú�·µ¨�´�­¾±3©�Ï)­ÂªÁ¼�¼µ­¾±y¼�ªÁ¶3³¯¨�«�Ò
²y©µ»¿¨�´!¶y®ÖªÁ¨¿©R«�¨�´¬°N³¯ª!­¾©&ºR²aÈ�¶3«�·µ¨�´�­¾±3©&»�¶yº�Ãµ«�¶3º&­¾´¬¨¿´�­¾©&»�¶3º&º&¨�«¬»¿­Î²y³h®V²y©�·N¨�´¬­¯±3©$ÅLÆ¦¼N¨B·µ¨¿´¬­¯±3©
¶y®B²�»�¨¿©Dª¬«¬­Â®�°µ±�²y³�®V²J©â®�¶3«�²�´¬Ãu¨�»¿­¯Ç¹»Ä²yÃµÃN³¾­¾»�²JªÁ­¯¶3©t´�ªÁ¨¿º�´�®�«�¶3º ª¬¼µ¨Ë¨"ÚhÃu¨�«¬­¯¨�©µ»¿¨�¶y®Bª¬¼µ¨Ë·µ¨ÛÒ
´¬­¯±3©µ¨¿«�Ó¹²J´¬¨�·R¶3©R¨¿´�ª½²JÓµ³¾­¯´¬¼µ¨¿·�«¬¨¿´¬°µ³ÂªÁ´
®�«¬¶3º Ãµ«�¨¿À]­¾¶y°µ´�ª¬¨�´�ª¬´EÔVº&¶3´�ªÁ³¯¸�»�¶3©µ»¿¨�«�©µ­¾©µ±}ªÁ¼µ¨B¶aÀ3¨�«¬²y³¾³
Ãu¨�«�®�¶y«¬º�²y©µ»�¨Ù¶y®�ªÁ¼N¨�®V²y©;×Ûïi«Á²TªÁ¼µ¨¿«-ªÁ¼¹²J©�®�«¬¶3º÷²�ª¬¼µ¶3«¬¶y°µ±3¼�°µ©N·µ¨�«�´�ª½²J©µ·µ­¾©N±Ë¶y®�ªÁ¼µ¨�­¾©�ªÁ¨¿«¬©¹²y³
Õ¹°µ­¯·�º�¨¿»½¼¹²y©µ­¯»�´�Å

Æ¦¼µ¨¦²yÃNÃµ³¾­¯¨�·}«¬¨�´�¨ ²y«�»½¼�²y©µ·Ù·µ¨¿Ày¨�³¾¶yÃµº�¨¿©�ª�¨¿Ì`¶3«�ª¬´x¶y©�»�¨¿©Dª¬«¬­Â®�°µ±�²y³�®V²y©µ´�¶aÀ3¨¿«=ªÁ¼µ¨�Ã¹²y´�ªxÇµ®ÖªÑ¸
¸3¨�²y«¬´�¼µ²aÀy¨�³¾¨�²y·tª¬¶�¼µ­¾±y¼µ¨�«}®V²y©â¨��&»¿­¾¨�©N»�­¾¨¿´�Ï)­¯ª¬¼â­¾º&Ãµ«�¶PÀy¨�·â©N¶3­¾´�¨�»½¼¹²y«¬²y»¿ª¬¨�«¬­¯´�ª¬­¾»�´¿Å�Æ¦¼µ­¯´
·µ¨"À3¨�³¯¶3Ãµº&¨�©�ª ï=¼µ¶aÏ�¨"À3¨�«¿ï�¼¹²y´}³Î²y«�±3¨�³Â¸�Óu¨�¨�©w¶y®)²�ªÁ«¬­¾²y³
²y©µ·w¨�«�«¬¶3«}©¹²Jª¬°µ«¬¨JÅ ì ²J©µ´Ù±y¨�©µ¨¿«Á²y³¯³¯¸
·µ¶Ë©µ¶Jª�¶3Ãu¨�«Á²TªÁ¨�­¾©�²y©�­¾´¬¶y³Î²Jª¬¨�·�¨¿©�Àh­¯«¬¶3©Nº�¨¿©Dª�ïc´¬­¯©µ»�¨�ª¬¼µ¨¿¸�» ²y©�¼¹² À3¨�·N¶PÏ)©N´�ªÁ«�¨ ²yº ²y©µ·;ðJ¶y«
°µÃµ´�ªÁ«�¨ ²yºàÕµ¶PÏ9«¬¨¿´¬­¾´�ª½²y©N»�¨)¨�³¯¨�º&¨�©�ªÁ´
´¬°N»½¼�²y´�¨"Ày²JÃ`¶3«¬²JªÁ¶y«¬´�ï�±y«¬­¾·N´�ï�·µ­ÂÌi°µ´�¨�«�´�ïD»�¶3º&Ãµ³¯¨"Ú�·N°µ»¿ª�Ò
­¾©N±µïyÕ¹¶aÏ�»¿¶3©µ·µ­ÂªÁ­¯¶3©µ¨�«�´�ï3ÀJ²y«�­¾¶3°µ´xªÁ¼µ«�¶yª¬ª¬³¾­¾©N±r·µ¨¿À]­¯»�¨�´¿ïh¨"ªÁ»JÅLÞ-³¯³hªÁ¼N¨�´¬¨)ªÑ¸]Ã`¨)¶y®;Õ¹¶aÏ9«¬¨�´�­¾´�ª½²y©µ»¿¨
¨�³¯¨�º&¨�©�ªÁ´�²JÌ`¨�»"ª�ªÁ¼N¨B´�¸h´�ªÁ¨¿º�´ «�¨�´�­¾´�ªÁ²y©µ»¿¨�Ô�¶3«�Óµ²y»½ñ3ÒÑÃµ«�¨�´¬´�°µ«¬¨¿´½×Ûï;²y©µ·�ª¬¼D°µ´ ²JÌ`¨�»"ª�ª¬¼µ¨B®V²J©R¶3ÃhÒ
¨�«¬²JªÁ­¯©µ±�»½¼¹²J«Á²y»"ªÁ¨�«�­¾´�ªÁ­¾»¿´�Å�ÞB´�²�»�¶3©N´¬¨�ÐD°µ¨¿©µ»�¨Jï�ª¬¼µ¨�Ãµ«�­¾º�²y«�¸�¶yÓ]È�¨�»"ªÁ­¯Ày¨�¼¹²y´rÓu¨�¨¿©�ªÁ¶�¶3Óhª½²y­¯©
²y©�­¾º&Ãµ«�¶PÀy¨�º&¨�©�ª�¶y®x¶PÀy¨�«¬²y³¾³cÃu¨�«�®�¶3«¬º�²y©µ»¿¨r®�¶3« ®V²y©µ´¦Ï�¶3«¬ñD­¾©N±&­¯©�´¬Ãu¨�»�­ÂÇ¹»E¨�©�À]­¾«�¶3©µº&¨�©�ªÁ´¿Å

Þ-´E²y°hªÁ¶3º&¶3Óµ­¯³¾¨}» ²yÓµ­¯©�©µ¶3­¯´¬¨�´�ª½²y©µ·µ²y«¬·µ´�¼µ²aÀy¨�Ó`¨¿»�¶3º&¨�´�ª¬«¬­¯»¿ªÁ¨¿«r­¾©�«¬¨�»¿¨�©�ªE¸3¨�²y«¬´¿ïc´¬º�²y³¾³
²y°Nª¬¶3º&¶3Óµ­¾³¯¨ÄÜ�ÝxÞ�§ê´�Ð]°N­¾«¬«�¨�³ßÒÑ» ²J±3¨l®V²y©N´�¼¹² À3¨�«�¨�»¿¨�­¯Ày¨�· »�¶y©µ´¬­¯·µ¨�«¬²yÓµ³¾¨�²Jª¬ª¬¨�©�ªÁ­¯¶3©$Å Ü)Ý=Þ�§
®V²y©µ´E¼¹² Ày¨�Óu¨�¨¿©t¶3Óµ´�¨�«�À3¨�·wªÁ¶�±3¨�©N¨�«Á²TªÁ¨&©µ¶3­¾´�¨�ªÁ¼¹²TªÙ­¯´EÓ`¶yª¬¼�ªÁ¶3©¹²J³�ÔV·µ°µ¨�ª¬¶lÓµ³¾²y·µ¨�Ã¹²J´¬´Á²J±3¨
©µ¶3­¯´¬¨ ×E²J©µ·wÓN«¬¶�²y·NÓ¹²y©µ·�ÔV´¬¶TÒÑ» ²J³¾³¾¨¿·�ã�«¬°Nº�Óµ³¾¨�©µ¶y­¾´¬¨¿äµï6º�¶y´�ªÁ³Â¸�²Jª}³¯¶PÏ ®�«¬¨¿Ð]°N¨�©µ»¿­¾¨�´Á×"Å�æ�ª�¼¹²J´
Óu¨�¨�©�´�°µ±3±3¨¿´�ª¬¨�·�ªÁ¼µ²Jª=ª¬¼µ­¾´rã�«¬°µº�Óµ³¾¨!©µ¶3­¯´¬¨�äB­¾´xÃµ«¬­¯ºR²y«�­¾³Â¸r·µ°µ¨!ªÁ¶�²�Õ¹¶aÏZ­¾©µ·µ°N»�¨�·�ÃN¼µ¨�©µ¶yº�¨¿©¹²
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ÀJ²y«�­Î²yÓµ³¯¨�´¦²J´¬´¬¶]»�­¾²JªÁ¨¿·ÄÏ)­ÂªÁ¼Ë®V²y©�Ãu¨�«�®�¶y«¬º�²y©µ»�¨JÅ

Ê Æ¦¼µ­¯«¬·$ï�ª¬¼µ¨}1 ì .S4�´�» ²y³¯­¾©µ±E­¯´�°µ´�¨�·Rª¬¶Ù·N¨�´¬­¯±3©�²}¶3©µ¨)ªÁ¶}¶3©µ¨B´¬» ²J³¾¨)º�¶]·µ¨¿³=Ô|·`®V²y©;×L¶y®$²y©
²y°hªÁ¶3º&¶yªÁ­ÂÀ3¨)Ü)Ý=Þ�§'®V²y©�º�¶]·µ°µ³¯¨}ÔVÃµ«�¶yªÁ¶JªÑ¸hÃu¨a×�¶3Ãu¨�«¬²JªÁ¨¿·R­¾©�Ï�²JªÁ¨¿«�®�¶3«�ªÁ¼N¨BÃµ°N«¬Ãu¶3´¬¨�¶y®
Õ¹¶aÏoÀh­¯´¬°¹²J³¾­¾Ø�²JªÁ­¯¶3©�´�ªÁ°µ·µ­¯¨�´¿Å

Ê ì ¶3°µ«�ªÁ¼$ï�ª¬¼µ¨}1 ì .S4�²y«�¨-²JÃµÃµ³¾­¯¨�·�ªÁ¶}ªÁ¼µ¨B·µ¨�´�­¾±3©�¶y®6²Ù³¾²y«¬±y¨�ÔÖªÁ¼µ«�¨�¨�ªÁ­¾º&¨�´
´�» ²y³¯¨a×!º&¶]·µ¨�³
®V²y©'Ô�4�.�Z¦×B¶y®�²y©q²y»¿ª¬°¹²y³�²J°NªÁ¶3º&¶yª¬­¯À3¨�Ü�ÝxÞ�§á®�¶3«�Ï ²y«�·�»�°µ«�À3¨�·q»�¨¿©�ªÁ«¬­Â®�°µ±�²y³x®V²y©'Ô�ªÁ¼N¨
Ãµ«�¶yªÁ¶JªÑ¸hÃu¨a×�¶3Ãu¨�«¬²JªÁ¨¿·w­¯©t²y­¯«�Å&Æ¦¼µ¨�²yÃµÃµ³¯­¾» ²TªÁ­¾¶y©�¶y® Óu¶yªÁ¼V1 ì .S4�²y©N·+§ ì .S4'´¬» ²J³¾­¾©N±
³¾²aÏ)´�ªÁ¶Rª¬¼µ¨�4`.SZo®V²J©�¼µ­¾±y¼µ³¾­¯±3¼�ª�ª¬¼µ¨�·µ­ÂÌi¨¿«¬¨¿©µ»�¨¿´rÓ`¨"ªÑÏ�¨¿¨�©�ªÁ¼N¨�ªÑÏ�¶�ªÑ¸]Ãu¨�´r¶J®
´¬» ²J³¾­¾©N±
³¾²aÏ)´¦¶y©lº&¶h·N¨�³i®V²y©Ëª¬¨�´�ª¬­¾©µ±NÅ

Ê ì ­Â®ÖªÁ¼$ï6ªÁ¼N¨�1 ì .S4�´¬»�²y³¾­¯©µ±Ä­¾´Ù²yÃµÃµ³¯­¾¨�·qªÁ¶l·µ¨�´�­¾±3©t²y©µ·tª¬¶lªÁ¨¿´�ª�²J©t¨"ÚN²y»"ªÁ³Â¸ & ð�*l´�» ²y³¯¨
º&¶h·N¨�³$¶y®xªÁ¼µ¨N4`.SZ ®V²y©$ïµªÁ¼N¨�îÄ­¾©µ­ßÒ�4`.SZ�®V²y©$ï¹­¯©Ä¶y«¬·µ¨¿«)ª¬¶&Ày¨�«�­¯®Ö¸�ª¬¼µ¨Ù±y¨�©µ¨¿«Á²y³¯­¾Ø�¨¿·Ë®V²y©
´�­¾º&­¾³Î²J«¬­¯ªÑ¸B³Î² Ï)´¿Å=Æ¦¼µ¨¿´¬¨�ªÑÏ�¶r¨"ÚN²y»"ª ï3ÓN°NªL´�» ²y³¯¨�·�º&¶h·N¨�³¾´¿ïTª¬¼µ¨½4`.SZt²y©µ·Ùª¬¼µ¨¦îÄ­¾©µ­ßÒ�4`.SZ-ï
²y³¯³¾¶aÏ ªÁ¼N¨&¨"Ìi¨¿»¿ª}¶y®!ªÁ¼µ¨�´�³¾­¯±3¼�ª�±3¨�¶yº�¨"ªÁ«¬­¯» ²y³x·µ­¯Ì`¨�«�¨�©µ»¿¨�´EÓu¨¿ªÑÏ�¨�¨�©qªÁ¼µ¨R4`.SZ ²y©µ·�ªÁ¼N¨
Ãµ«�¶yªÁ¶JªÑ¸hÃu¨�ªÁ¶�Óu¨}¨ÛÚN²yº�­¯©µ¨�·�­¯©Ä·N¨¿ª½²J­¾³QÅ

æ�ª�­¾´6­¾º&Ãu¶3«�ªÁ²y©�ª$ªÁ¶�©µ¶yª¬¨
ª¬¼¹²Jªx²y³¯³3ªÁ¼µ¨¿´¬¨�²yÃµÃµ³¯­¾» ²TªÁ­¾¶y©µ´$¶y®hªÁ¼µ¨�1 ì .S4Rº�²y­¾©�ªÁ²y­¾©�´�ªÁ«¬­¯»¿ª�·N¸]©¹²yº&­¾»
´¬­¯º�­¯³Î²y«�­¯ªÑ¸yÅ
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Æ¦¼µ¨�²J·NÀJ²y©�ª½²y±3¨Ä¶y®�ÃN¼D¸]´�­¾» ²J³r²y©¹²J³¯¸]´¬­¯´�°µ´�­¾©µ±qªÁ¼µ¨l±3¶aÀ3¨¿«¬©µ­¯©µ±â·µ­ÂÌi¨¿«¬¨�©�ª¬­Î²y³)¨�ÐD°¹²TªÁ­¾¶y©µ´R¶aÀ3¨¿«
Ãµ°µ«�¨�³Â¸Z·µ­¾º&¨�©µ´�­¾¶3©µ²y³¦²y©¹²J³¯¸]´¬­¯´�­¾´�ªÁ¼¹²TªR­Âª�´¬­¾º&Ãµ³¯­¯Ç¹¨¿´�ªÁ¼µ¨ÄÃµ«¬¶yÓµ³¾¨¿ºlÅZæÑ©µ´�ªÁ¨ ²J·�¶y®�²J«¬Óµ­ÂªÁ«Á²J«�¸
Ôj²J©µ·9¶y®Öª¬¨�©é©D°µº�¨¿«¬¶3°N´½×�»�¶3º�ÓN­¾©¹²Jª¬­¾¶3©N´�¶y®rÀJ²y«¬­¾²yÓµ³¯¨�´�Ï)¼µ­¯»½¼9» ²J©�²y«�­¾´¬¨ËÏ)­ÂªÁ¼é¶3©µ³¯¸â·µ­¾º&¨�©hÒ
´¬­¯¶3©¹²y³x²y©¹²J³¯¸]´¬­¯´�ïiª¬¼µ¨�«¬¨¿³¾¨"Ày²J©Dª-Ày²J«¬­Î²JÓµ³¾¨¿´-²y«�­¾´�¨�©¹²Jª¬°µ«Á²y³¯³¯¸Ë®�«�¶3º ª¬¼µ¨�¨�ÐD°¹²TªÁ­¾¶y©µ´�Ô�* *WX!,Qïk* )O/;,Î×"Å
îl¶3«�¨�¶aÀ3¨¿«�ï¦©µ¶w­¾º&Ã`¶y«�ª½²J©Dª�ÀJ²y«�­Î²yÓN³¾¨�­¯´�¶3º&­¯ª�ªÁ¨¿·$ï�ÃN«¬¶aÀ]­¾·µ¨¿·'ªÁ¼N¨l±3¶aÀy¨�«¬©N­¾©µ±w¨�ÐD°¹²Jª¬­¾¶3©µ´�²y«�¨
»�¶y«¬«¬¨¿»¿ª¬³¯¸Ë´�Ã`¨¿»�­¯Çµ¨�·$Å

% û�	 
 � ymÏ � ûS� 
 ÿ��`	
§�¶3©µ´�­¾·µ¨¿« ªÁ¼µ¨rÕ¹¶aÏ1²y»�«�¶3´¬´¦ª¬¼µ¨r®V²y©Ë­¾©�ª¬¼µ¨�©µ¶3©]ÒÑ­¾©N¨�«�ª¬­Î²y³xÔ�¶3«¦²y»¿»�¨�³¯¨�«¬²JªÁ­¯©µ±D×!®�«¬²yº�¨B¶y®�«¬¨"®ÎÒ

¨�«�¨�©µ»¿¨�Ô�©µ¶yª}ªÁ¼µ¨&Óµ³Î²J·µ¨�ÇNÚh¨�·â«�¨¿®�¨�«�¨�©µ»¿¨R®�«Á²Jº�¨ × Ó ÅËÆ¦¼N¨�·µ­ÂÌi¨¿«¬¨¿©Dª¬­Î²y³�¨¿ÐD°¹²JªÁ­¯¶3©µ´}·µ¨�´�»�«�­¾Óµ­¯©µ±
ªÁ¼N¨ Õ¹¶aÏ9ªÁ¼N«¬¶3°µ±y¼�ª¬¼µ¨¦Óµ³¾²y·µ¨�´
²J«¬¨xÈ�°µ´�ª 0 ¨¿Ï¦ª¬¶3©L� ´
³Î² Ï)´�ÍD­QÅ ¨yÅÂï+ÐÑ�¸ n ÐÒÔÓ Æ¦¼µ¨¿´¬¨B²y«¬¨¦º&¶3´�ª�»�¶3©]Ò
À3¨¿©µ­¾¨¿©�ªÁ³¯¸�¨ÛÚhÃµ«¬¨¿´¬´¬¨¿·�­¾©ËªÁ¨¿«¬º&´)¶y®xª¬¼µ¨ 0 ² À]­¾¨�«�Ò�.]ª¬¶3ñy¨¿´B¨¿ÐD°¹²JªÁ­¯¶3©µ´¿ÅÉ��©µ·µ¨�«)ªÁ¼N¨Ù²J´¬´¬°Nº�ÃNª¬­¾¶3©N´
¶y®c­¯©µ»�¶yº�Ãµ«�¨�´�´¬­¾ÓN³¾¨)Õ¹¶aÏ ÔV¶3«�»�¶3©µ´�ª½²y©�ª¦·N¨�©µ´�­¯ªÑ¸�Õ¹¶aÏB×�²y©µ· 0 ¨¿Ï¦ª¬¶3©µ­¾²y©�Õ¹°N­¾·�Ô�³¾­¾©N¨ ²y«
«¬¨¿³Î²Jª¬­¾¶3©
Óu¨¿ªÑÏ�¨�¨�©�´�ªÁ«�¨�´�´-²y©N·l´�ªÁ«Á²J­¾©Ë«Á²TªÁ¨a×ÛïµªÁ¼µ¨¿´¬¨Ù²y«¬¨�±y­¯À3¨¿©lÓ�¸Ëª¬¼µ¨�®�¶3³¾³¯¶PÏ)­¯©µ±�·N­¯Ì`¨�«¬¨¿©�ªÁ­Î²J³i®�¶3«¬ºÕ*T/!,

Ö Ð×ÖÄØ » Ð×~Ù'ÚFÐ× ¸¹´ ÐÚmÛÜ » � Ú Ô Ð× » ÐÝ7Þ ´ ò Ç�- Ð× ´FÇ�-+Ô�Ç�- Ðß × Ô ò Å & ×
Æ¦¼µ¨}³Î²y´�ª ªÑÏ�¶�ªÁ¨¿«¬º&´)²y«¬¨�ª¬¼µ¨Ù§�¶3«¬­¯¶3³¾­¯´ ²y©µ·Ä»�¨¿©�ªÁ«¬­¯Ã`¨"ª½²y³`®�¶3«¬»¿¨�´�ï;«�¨�´¬Ãu¨�»"ªÁ­ÂÀ3¨�³Â¸3Å

æÑ©�²y·µ·µ­ÂªÁ­¯¶3©}ª¬¶Bª¬¼µ¨ ¨�ÐD°¹²TªÁ­¾¶y©�¶y®;º&¶yªÁ­¯¶3©$ïaªÁ¼N¨ »�¶3©�ª¬­¾©D°µ­¯ªÑ¸}¨¿Ð]°µ²JªÁ­¯¶3©�ÔVÓµ²y´¬¨¿·�¶3©�º�²y´¬´x»�¶3©]Ò
´¬¨¿«�ÀJ²Jª¬­¾¶3©;×)º�°µ´�ª}²y³¾´�¶�Ó`¨�´Á²Jª¬­¾´�Çµ¨�·$ÅEÆ¦¼µ¨�´�¨�»�¶y©µ·�±3¶aÀ3¨�«�©µ­¾©N±Ë¨�ÐD°¹²Jª¬­¾¶3©�®�¶3«B­¾©µ»¿¶3º&Ãµ«¬¨¿´¬´¬­¯Óµ³¾¨
Õ¹¶aÏf­¯´�É

ÚsÙ@Ð× ¸ ; Ô ò Å ò ×
Õ�ÖL×�Ø�è�Ø¥ã2å�â2Ý+ä
Ü2Ý+Þ�ßpÞIàWÜ2×�ØB
�Ú�Ý8è�è���ßGÛIì½Ý=å�ÛIí�Ø¥Ù�ÚGÛIÜ|Ý8Þ£ßGã�Ý+ß(Ü2×�Ø�àáâ2Û£ìÉØ`ÞIàeâ2Ø�àáØ�â2Ø�ß�å�Ø�Þ£àOÜ|×�Ø�â|Þ£Ü2ÛuÜ2Ý+ß'�k��í=Û£è
Øæã

Ü|âýÛIß�ã�í=ÛuÜ2Ø¥ã�Ý+ß�Ü2Þ�Û{ä�Ø�â2Ý+Þ
è
Ý=å�Û£í+í"�Nã�Ü|ØæÛ£è��m
�Þ
��ãv�
ã�Ü|Ø¥ì?� ÝTÜ2×�Þ£Ú�ÜUÜ|×�Ø(Ø^��Ü2â2Û_ä�â2Ø¥ã2ã�ÚGâ|Ø¡�£âýÛ£è
Ý8Ø�ß�Üýã�Ý8ì½ä�Þ�ã�Øæè$�o�
Ü|×GØ�à�Þ£â2Ý+Þ�í+Ý=ãLÛIßGè�å�Ø¥ß�Ü|â2ÝTàáÚ!��ÛIí�àáÞ£âýå�Øæã^�
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�lÿ�� s " 
�# þ���	 
 ÿ���ûµý 
A@ ûS� 
 ÿ��
æ�®Dá ­¯´!²E»½¼µ²y«Á²y»"ªÁ¨¿«¬­¾´�ªÁ­¯»)Õµ¶PÏ'À3¨¿³¾¶]»�­¯ªÑ¸�²y»�«�¶3´¬´�ªÁ¼N¨B»¿¨�©�ªÁ«�­¯®�°µ±�²J³N®V²y©$ï�4l­¯´!²E»½¼µ²y«Á²y»"ªÁ¨¿«¬­¾´�ªÁ­¯»

³¾¨¿©µ±yª¬¼ ÔV´�°µ»½¼Z²y´�®V²y©t·µ­Î²yº&¨¿ª¬¨�«Á×"ïL²J©µ·±Ç ­¾´EªÁ¼µ¨�®V²y©â«¬¶Jª½²Jª¬­¾¶3©q«Á²Jª¬¨yïLª¬¼µ¨�©±:�Ð;Å ò Å & »�²y©+Óu¨
©µ¶3©]ÒÑ·µ­¯º�¨¿©µ´¬­¯¶3©¹²y³¯­¾Ø�¨¿·â°µ´�­¾©µ±q´�ªÁ²y©µ·¹²y«�·9©µ¶y«¬º�²y³¾­¯Ø ²Jª¬­¾¶3©w°µ´¬­¯©µ±t²�´¬¨"ªR¶J®-´�ª½²y«�«¬¨�·éÀJ²y«¬­¾²yÓµ³¾¨¿´�Å
Æ¦¼µ¨}±3¨�¶yº�¨"ªÁ«¬­¯»�²y©µ·�Õ¹¶aÏfÃµ²y«Á²yº&¨¿ª¬¨�«�´)²y«¬¨E©µ¶3«�ºR²J³¾­¾Ø¿¨�·Ë°µ´�­¾©µ±�ª¬¼µ¨�®�¶3³¾³¯¶PÏ)­¯©µ±�«¬²JªÁ­¯¶3´�É

â¹ã ¸ â Æ0ä Í å ã ¸ å Æ0ä Í æ ã ¸ æ Æ0ä Í ß0ã ¸ ß Æ0ä Í
á ã ¸ á Æ áEç�Í è ã ¸ è Æ á�çÙÍ é ã ¸ é Æ áEç�Í
ÛÔã ¸ Û Æ Û ç�Í Ø ã ¸ Ø Æ!ê Í Ý ãë ¸ Ý ë Æ'ì Í ê ¸ &�Æ Ç

Ô ò Å8*3×

0 ¶JªÁ¨�ªÁ¼µ²Jª ï�ªÁ¼µ¨�®V²y© «�¶yª½²Jª¬­¾¶3©9´¬Ãu¨�¨�·çÔ|Ç)×ÛïBÕ¹°µ­¯· ·µ¨�©µ´�­¯ªÑ¸áÔ Ü ×�²y©µ·XÀ]­¾´�»�¶3´�­¯ªÑ¸ Ô�í6×�²y«�¨�²y³¾³
²y´�´¬°µº&¨�·w»�¶3©µ´�ª½²y©�ªÙ­¾©�ªÁ¼µ¨�Ãµ«�¶3Óµ³¯¨�º »¿¶3©µ´¬­¯·µ¨�«�¨�·$Å�.h°µÓµ´�ªÁ­¯ª¬°NªÁ­¯©µ±Ë®�¶3«E¨ ²y»½¼w¶y®�ª¬¼µ¨�ªÁ¨�«�º�´E­¯©
:�Ð;Å ò Å & ²y©µ·�·N­¯À]­¾·µ­¯©µ±�Ó`¶yª¬¼�´¬­¯·µ¨�´LÓ�¸¼á_Ô Æ0ä «¬¨�´�°µ³¯ª¬´L­¾©ÙªÁ¼µ¨�®�¶y³¾³¾¶aÏ)­¯©µ±B©N¶3©hÒÑ·N­¾º&¨�©µ´�­¾¶3©¹²J³3®�¶3«¬º
¶y®�ªÁ¼µ¨E¨¿Ð]°µ²JªÁ­¯¶3© ò Å & É

Ô Ç äáEç × Ö × ãÖÄØ ã » × ã Ù'Ú¼× ã ¸ ´�Ô�î ´ î ç
ÓÔ Ü á Ôç × ÚmÛ ã »1Ô �áEç ä × Ú Ô × ã »1Ô ìïäá Ôç × Ý ãÞ

´�Ô Ç äáEç ×¥Ç ã - × ã ´�Ô Ç äáEç × Ô Ç ã -¦Ç ã - ß ã Ô ò Å+)�×
æÑ©�ªÁ¨�«�º�´¦¶J®=ªÁ¼N¨}©N¨¿Ï1ÀJ²y«�­Î²yÓN³¾¨�´½:
Ð;Å ò Å ò ªÁ«Á²J©µ´�®�¶3«�º�´ ª¬¶µÉ

ÚsÙ@Ð× ã ¸ ; Ô ò Å=<y×
Þ-³¯³�ªÁ¼µ¨�ÓN«Á²y»½ñJ¨¿ªÁ¨¿·+ªÁ¨�«�º�´Ù­¾©V:
Ð;Å ò Å+)�«¬¨�ÃN«¬¨�´�¨�©�ª�ñy¨"¸t·N­¾º&¨�©µ´�­¾¶3©µ³¯¨�´�´�±3«�¶3°µÃµ´Ù­¾©wÕµ°µ­¾·âº&¨"Ò
»½¼¹²y©N­¾»�´¿Å
ÞB®ÖªÁ¨¿«�­¯©µ´¬¨¿«�ªÁ­¯©µ±�ª¬¼µ¨r·µ­¯º�¨¿©µ´¬­¯¶3©µ³¾¨¿´¬´�±3«¬¶3°NÃµ´�­¯©Dª¬¶�:�Ð;Å ò ÅT)µïhª¬¼µ¨r«¬¨¿´¬°µ³ÂªÁ­¯©µ±�¨¿Ð]°µ²JªÁ­¯¶3©
­¾´¿É
*ñð Ø ß , Ö ×¹ãÖÄØ ã » × ã ÙòÚt× ã ¸~´b*ñó × , ÚmÛ ã » Ú Ô ×¹ã*ô�m��, » Ý ãÞ*ñõ ß Ô , ´t*�ð Ø ß ,]Ô|Ç ã - × ã ×
´�ö®ð Ø ß Ô)÷ Ô|Ç ã -(Ç ã - ß ã ×

Ô ò Å8/3×
Ï)¼µ¨¿«¬¨&É

ð Ø ß ¸ Ç äáEç .]ªÁ«�¶3°µ¼¹²J³$©D°µº�Óu¨�« Ô ò Å=7y×

& X



ó × ¸ î ´ î ç
ÓÔ Ü á Ôç :�°µ³¯¨�«)©D°µº�Óu¨�« Ô ò Å8X3×

�m�{¸ áEç ä� è�¨"¸h©N¶3³¾·µ´)©D°µº�Óu¨�« Ô ò Å893×

õ ß ¸ á�çø ä�ì ì «�¶3°µ·µ¨�©D°µº�Óu¨�« Ô ò Å &
; ×
Æ¦¼µ¨�·µ­¾º&¨�©N´¬­¾¶y©µ³¾¨¿´¬´�®�¶3«�º�´�¶J®�:�ÐD´�Å ò Å & ²y©µ· ò Å ò ï�:
ÐD´¿Å ò Å=<�²y©N· ò Å+/Nï
» ²J©éÓu¨�°µ´¬¨¿·éª¬¶

¨�´�ª½²yÓN³¾­¾´�¼�´¬­¯º�­¯³Î²y«�­¯ªÑ¸Ë«�¨�ÐD°µ­¾«�¨�º&¨�©�ªÁ´¿Å ì «�¶3º ª¬¼µ¨�´�¨�¨�ÐD°¹²Jª¬­¾¶3©N´�­¯ª-®�¶y³¾³¾¶aÏ)´�ªÁ¼¹²Jªr­¯®�ªÑÏ�¶Ä·N­¯Ì`¨�«�Ò
¨�©�ª�Õ¹¶aÏë´�¸]´�ª¬¨�º&´�²y«�¨l±y¶PÀy¨�«�©µ¨�·�Ó�¸ZªÁ¼N¨�´¬¨l¨�ÐD°¹²Jª¬­¾¶3©N´�ï�ª¬¼µ¨�©9ª¬¼µ¨Ä´¬¶3³¯°NªÁ­¯¶3©µ´lÔV­¯©éª¬¨�«¬º&´�¶y®
×¹ã�ù�úªã�ù�û7ã�ù�Û\ã�ù�â¹ãoù å ã�ù æ ãoù Ø ã ²y©µ· ß;ã ×
Ï)­¯³¾³uÓ`¨BªÁ¼µ¨r´¬²yº&¨-­¯®cª¬¼µ¨-®�¶3°N«�Ã¹²y«¬²yº&¨¿ªÁ¨¿«¬´�ð Ø ß ï|�m�3ïÄõ ß
²y©µ·bó × ²J«¬¨�¨¿Ð]°µ²y³QÅr' ¼µ¨¿©Zª¬¼µ­¾´�­¾´Ùª¬«¬°µ¨Jï�ªÁ¼µ¨�ªÑÏ�¶�´�¸]´�ª¬¨�º&´&²y«¬¨�´¬²y­¾·âª¬¶�Ó`¨�©0³;¯¹¸0±²¬�¿�¸0¢£¢°³
«�¬£±²¬£¢®¸0ºÛï¹´¬­¯©µ»�¨}­¯ª)­¯´�­¯º�Ãu¶3´�´¬­¾ÓN³¾¨-ª¬¶&ª¬¨�³¾³$®�«�¶3º ªÁ¼N¨}·N­¾º&¨�©µ´�­¾¶3©µ³¯¨�´�´�±y¶PÀy¨�«�©µ­¾©µ±�¨�ÐD°¹²Jª¬­¾¶3©N´B²J©D¸
·µ­ÂÌi¨¿«¬¨�©N»�¨�Óu¨¿ªÑÏ�¨�¨�©ÄªÁ¼µ¨¿ºlÅ�æ�ª ­¾´¦²y³¯´¬¶�¨¿´¬´¬¨¿©�ªÁ­Î²J³iªÁ¼¹²Tª¦ªÁ¼µ¨�Óu¶3°µ©µ·µ²y«�¸R»�¶3©µ·N­¯ªÁ­¯¶3©µ´�²y©µ·�­¾©µ­ÂªÁ­¾²y³
»�¶y©µ·µ­¯ª¬­¾¶3©N´c¨"ÚhÃµ«¬¨¿´¬´�¨�·�­¾©E·µ­¯º�¨¿©µ´¬­¯¶3©µ³¾¨¿´¬´c®�¶3«�ºfÓ`¨!¨�ÐD°¹²J³D®�¶y«6ª¬¼µ¨
ªÑÏ�¶B´�¸]´�ª¬¨�º&´�ÅLÆ¦¼µ­¯´6­¾´6» ²y³¯³¾¨¿·
»�¶yº�Ãµ³¯¨¿ª¬¨�±3¨�¶3º&¨¿ª¬«¬­¯»r´¬­¯º�­¯³Î²y«�­¯ªÑ¸3ï]²y©N·l­¯´)²�«�¨�ÐD°µ­¯´¬­¯ª¬¨E»�¶3©µ·N­¯ªÁ­¯¶3©�®�¶3«¦·N¸]©¹²Jº�­¯»�´¬­¾º&­¾³¾²y«¬­ÂªÑ¸3Å
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Æ¦¼µ¨�Ãµ³¯¶yª�¶J®¦´�¸]´�ª¬¨�º&´5:�°µ³¾¨¿«�©D°µº�Óu¨�«¿ïkó ×�� ï=Ày¨�«¬´�°µ´�ªÁ¼µ¨�´�¸]´�ª¬¨�º&´�è�¨"¸]©µ¶3³¾·N´�©D°µº�Óu¨�«¿ï
�m� � ï6»½¼¹²y«¬²y»¿ª¬¨�«¬­¯Ø�¨¿´Eª¬¼µ¨�´�¸]´�ª¬¨�º?Óu¨�¼¹² À]­¾¶y«&ÔV¶3«�´�¸h´�ªÁ¨¿º�«�¨�´�­¾´�ªÁ²y©µ»¿¨a×"Å 0 ¶yªÁ¨�ª¬¼¹²Jª�ªÁ¼N­¾´�«¬¨¿³Î²TÒ
ªÁ­¯¶3©µ´�¼µ­¾Ã�­¯´�­¾©µ·µ¨¿Ã`¨¿©µ·µ¨¿©Dª!¶y®uªÁ¼N¨ ®V²y©�«¬¶yªÁ²JªÁ­¯¶3©�«Á²Jª¬¨yïeÇrï]²y©µ·�ª¬¼]°N´!·N¶h¨¿´!©N¶yª
»½¼¹²y«¬²y»¿ª¬¨�«¬­¯Ø�¨¦ªÁ¼N¨
®V²y©L� ´�²J¨�«¬¶]·N¸]©¹²yº&­¾»&Ãu¨�«�®�¶y«¬º�²y©µ»�¨JÅlÆ¦¼N¨�¶yªÁ¼N¨�«�²J·µ·µ­¯ª¬­¾¶3©µ²y³�·µ­¾º&¨�©N´¬­¾¶y©µ³¾¨¿´¬´E±3«¬¶y°µÃµ´�»�²y©âÓu¨
»�¶y©µ´¬­¯·µ¨�«�¨�·�²y´!·µ­¾«�¨�»"ªÁ³¯¸&»¿¶3°µÃµ³¯¨�·�ª¬¶�ªÁ¼N¨BÇ¹«�´�ª ´�¨¿ª�Å ì «�¶3ºçªÁ¼N¨r´¬¨"ª ¶y®c¨¿ÐD°¹²JªÁ­¯¶3©µ´�±3­¯Ày¨�©Ë²yÓu¶aÀ3¨Jï
­¯ª)­¯´)¶3Óµ´¬¨¿«�Ày¨�·�®�¶3«)¨ÛÚµ²Jº�Ãµ³¯¨yïµª¬¼µ¨ÙÃN«¬¨�´�´¬°µ«�¨�»¿¶h¨£��»¿­¾¨¿©Dª�ï�³�ï¹­¾´¦®�°µ©N»¿ªÁ­¯¶3©¹²y³¯³¯¸�«¬¨¿³Î²Jª¬¨�·�ªÁ¶&Ó`¶yª¬¼
ªÁ¼N¨ Õ¹¶aÏ9»¿¶h¨£��»¿­¾¨¿©DªBÔ�¶3«�.]ª¬«¬¶3°µ¼µ²y³N©D°µº�Óu¨�«Á×L²y©µ·�ªÁ¼N¨p:
°N³¾¨�«¦ÔV´�¸]´�ªÁ¨�º&´½×L©D°µº�Óu¨�«¿ÅLÞ-³¯´¬¶µïyÓ`¶yª¬¼
ªÁ¼N¨ÙÃu¶aÏ�¨¿«B»¿¶h¨£��»¿­¾¨¿©Dª�ï * ï;²y©N·Äª¬¼µ¨}ª¬¶3«¬ÐD°µ¨E»¿¶h¨£��»¿­¾¨¿©Dª�ï 7 ïu²y«�¨�®�°µ©µ»¿ª¬­¾¶3©µ²y³¾³Â¸R«�¨�³Î²TªÁ¨�·�ªÁ¶�ªÁ¼N¨
Õ¹¶aÏé»�¶]¨��&»�­¯¨�©�ª�Ô�¶3«U.]ª¬«¬¶3°N¼¹²y³N©D°µº�Ó`¨¿«½×x²J©µ·�ªÁ¼µ¨�Ã`¶aÏ�¨�«�²y©N·�ªÁ¶3«�Ð]°N¨ »�¶]¨��&»�­¯¨�©�ªÁ´¦ÔV¨"ÚhÃµ«�¨�´�´¬¨�·
­¾©�»½¼¹²J«Á²y»"ªÁ¨�«�­¾´�ªÁ­¾»rÕµ¶PÏoÀJ²y«¬­¾²yÓµ³¾¨¿´¦°µ´¬¨¿·l­¯©ËªÁ¼µ¨ 0 ² À]­¾¨¿«�Ò�.]ªÁ¶3ñJ¨�´�¨�ÐD°¹²Jª¬­¾¶3©¹×�«¬¨�´�Ã`¨¿»¿ª¬­¯À3¨¿³¯¸yÅ

5�Ò8� � � ����	 (��}��	�2&��� 2��ÕÉ �f�l* ��()��� 	 ��� �32&� ����� Î��r�L	��&�
����/ È �r�x��	 ���

Æ¦¼µ¨BÃµ«¬¨¿·µ­¾»"ªÁ­¾¶y©�¶y®i®V²y©RÃu¨�«�®�¶3«¬º�²y©µ»¿¨)®�¶y«�±3¨¿¶3º&¨¿ªÁ«�­¾»�²y³¾³Â¸ËÔ�¶3«�¼N¶3º�¶y³¾¶3±3¶y°µ´�´¬¨¿«¬­¾¨¿´¦×�´¬­¯º�Ò
­¾³¾²y«�º�²y»½¼µ­¯©µ¨�´�­¯´�¶y®B­¾º&Ã`¶y«�ª½²J©µ»�¨R®�¶y«�Ó`¶JªÁ¼+®V²y©ZºR²J©]°h®V²y»¿ª¬°µ«¬­¯©µ±�²y©µ·+®V²y©+´�¨�³¾¨¿»¿ª¬­¾¶3©$ÅtÆ¦¼µ¨
1 ì .S4�» ²y©ÄÓ`¨E²JÃµÃµ³¾­¯¨�·�ª¬¶�Ãµ«¬¨¿·µ­¾»"ª�ª¬¼µ¨�Ãu¨�«�®�¶y«¬º�²y©µ»�¨�¶J®=²�®V²y©iï¹²y©µ·ËªÁ¼N¨¿¸Ë»�²y©Ä²y³¾´�¶&Óu¨�°µ´�¨�·
ªÁ¶�·µ¨¿´¬­¯±3©wº&¶]·µ¨�³�®V²y©µ´�®�¶3«�´�ª¬°µ·N¸]­¾©N±lÓu¶yªÁ¼�ª¬¼µ¨�­¯«E²y¨�«�¶h·N¸]©¹²Jº�­¯»�²y©µ·w²y¨�«�¶�²y»¿¶3°µ´�ª¬­¾»�»½¼¹²J«Á²y»ÛÒ
ªÁ¨¿«¬­¯´�ªÁ­¯»�´¿Å�Æ¦¼µ¨�´�¨�»�²y©wÓu¨�­¾©�Ày¨�´�ª¬­¾±�²TªÁ¨�·qÓ�¸�°µ´�­¾©µ±�Óu¶yªÁ¼q¨"ÚhÃu¨�«¬­¯º�¨¿©�ª½²y³�²J©µ·w»¿¶3º&Ãµ°Nª½²TªÁ­¾¶y©¹²y³
ÔQ§ ì íE×r²yÃµÃµ«�¶�²y»½¼µ¨¿´�ïxª¬¶�¶3ÓNª½²J­¾©�º�¶]·µ¨¿³=®V²y©�ªÁ¨�´�ª}»�¶3©µ·N­¯ªÁ­¯¶3©µ´�Ó¹²J´¬¨�·w¶3©�ªÁ¼µ¨�Ãµ«�¶yªÁ¶yªÑ¸]Ãu¨�®V²y©
ªÁ¨¿´�ª&»�¶y©µ·µ­¯ª¬­¾¶3©N´�ÅâæÑ©é¶3«¬·N¨�«�ªÁ¶�Óu¨�°µ´¬¨"®�°µ³Qï!º�¶]·µ¨¿³�ªÁ¨¿´�ª&«¬¨¿´¬°µ³ÂªÁ´�º�°µ´�ª&·µ°µÃµ³¯­¾» ²TªÁ¨�Óu¶yªÁ¼ZªÁ¼N¨
¶aÀ3¨¿«Á²y³¯³!ÃN«¬¶yª¬¶yªÑ¸]Ã`¨�®V²y©t»½¼µ²y«Á²y»"ªÁ¨¿«¬­¾´�ªÁ­¯»�´Ù²y©µ·�ªÁ¼µ¨�Ãµ«¬¶yª¬¶yªÑ¸]Ã`¨�Õ¹¶aÏçÇ¹¨¿³¾·w»½¼¹²y«Á²J»¿ªÁ¨¿«¬­¯´�ªÁ­¯»�´RÔV­¯©
Ã¹²y«�ªÁ­¯»�°µ³¾²y«�ïPªÁ¼µ¨�«Á²Jª¬­¾¶3´�¶y®¹Õ¹¶aÏZÀ3¨¿³¾¶]»�­¯ª¬­¾¨¿´�ï3²J»�»�¨¿³¾¨¿«Á²Jª¬­¾¶3©µ´=²y©µ·�®�¶y«¬»�¨¿´½×Ûï�­¾©�²y·N·µ­¯ª¬­¾¶3©EªÁ¶r¼µ²aÀ]­¯©µ±
º�²JªÁ»½¼µ¨¿·�´�¸]´�ª¬¨�ºë«¬¨¿´¬­¯´�ª½²J©µ»�¨¿´�Ô�¶3«¦³¾¶3²y·;×"Å=Æ¦¼]°N´�ïµªÁ¼N¨}º�²y­¯©�ÐD°µ¨�´�ªÁ­¾¶y©Ä­¯´�ÉLÏ)¼¹²Tª�²y«¬¨rª¬¼µ¨�»�¶3©]Ò
·µ­ÂªÁ­¾¶y©µ´�©N¨�»�¨¿´¬´¬²y«�¸�ªÁ¶�¨¿©µ´¬°µ«�¨r»�¶yº�Ãµ³¯¨¿ª¬¨B´�­¾º&­¾³Î²J«¬­¯ªÑ¸�Ó`¨"ªÑÏ�¨¿¨�©ËªÁ¼N¨rº�¶]·µ¨¿³`²J©µ·RªÁ¼N¨-Ãµ«�¶yªÁ¶yªÑ¸]Ãu¨
®V²y©µ´6�

* ;



Æ¦¼µ¨�²y©µ´�Ï�¨¿«�ªÁ¶tª¬¼µ­¾´�ÐD°µ¨�´�ªÁ­¾¶y©�» ²y©XÓu¨�¶3Óhª½²y­¯©µ¨�·�¶y©9ªÁ¼µ¨�Ó¹²y´¬­¯´R¶y®�ª¬¼µ¨�®�°µ©N·¹²yº&¨�©�ª½²y³
¨�ÐD°¹²TªÁ­¾¶y©µ´6¶y®hÕµ°µ­¾·}º�¶JªÁ­¾¶y©&ÔVÃµ¼�¸]´¬­¯» ²y³]²y©¹²J³¯¸]´¬­¯´½×$²y©µ·EªÁ¼N¨!ÃN«¬¶3Ãu¨�«�²yÃµÃN³¾­¾»�²JªÁ­¯¶3©r¶y®h·µ­¯º�¨¿©µ´¬­¯¶3©¹²y³
²y©¹²J³¯¸]´¬­¯´�ª¬¶éª¬¼µ¨�®V²y©$Å Æ¦¼µ¨q·µ¨¿´¬­¾±y©1¶y®�²é¼µ¶yº�¶3³¯¶3±3¶3°N´Ë´¬¨�«�­¾¨¿´l¶y®Ù®V²y©µ´Ä¶y®�·N­¯Ì`¨�«¬¨¿©�ª�´�­¾Ø�¨¿´
ªÁ¼µ²Jª)¼¹² À3¨E´¬­¯º�­¯³Î²y«�²y¨¿«¬¶]·N¸]©¹²yº&­¾»r»½¼¹²J«Á²y»"ªÁ¨�«�­¾´�ªÁ­¾»¿´)«¬¨�ÐD°µ­¯«¬¨¿´)ª¬¼¹²Jª¦ª¬¼µ¨rÕ¹¶aÏ)´BÓu¨�·N¸]©¹²yº&­¾»�²y³¾³Â¸
´¬­¯º�­¯³Î²y«)­¯©�Ó`¶yª¬¼�´¬»�²y³¾¨¿·�®V²y©�²y©µ·�­¯ª¬´-Ãµ«�¶yªÁ¶JªÑ¸hÃu¨yÅÙÆ¦¼µ¨�²yÃµÃN³¾­¾»�²JªÁ­¯¶3©�¶J®!ª¬¼µ¨51 ì .S4ZÓ`¨"ªÑÏ�¨¿¨�©
²R´�» ²y³¯¨�·�®V²y©ZÔ�º�¶]·µ¨¿³Ö×¦²y©µ·�­ÂªÁ´-ÃN«¬¶yª¬¶yªÑ¸]Ã`¨y �¯|« ¾ º� 
«)ªÁ¼¹²Tª-ªÁ¼N¨�Õ¹¶aÏá­¾©lª¬¼µ¨�ªÑÏ�¶�®V²y©µ´-Ï)­¯³¾³6Óu¨
·N¸]©¹²yº&­¾»�²y³¾³Â¸�´�­¾º&­¾³¾²y«=­Â®iÓu¶yªÁ¼�ªÁ¼N¨)Ày¶3³¾°Nº�¨¦Õ¹¶aÏX»¿¶h¨£��»¿­¾¨¿©Dª�²y©µ·�ªÁ¼N¨Bè)¨¿¸]©µ¶y³¾·µ´!©D°µº�Óu¨�«¬´�²y«�¨
º�²JªÁ»½¼µ¨¿·�Ó`¨"ªÑÏ�¨¿¨�©Rº&¶]·µ¨�³N²y©µ·�Ãµ«¬¶JªÁ¶yªÑ¸]Ãu¨yÅLÞB³¯ªÁ¨¿«¬©¹²TªÁ­¯Ày¨�³Â¸3ï3Óu¶yªÁ¼�º&¶h·N¨�³µ²J©µ·�Ãµ«¬¶yª¬¶yªÑ¸]Ã`¨ Ï)­¯³¾³
¼¹² À3¨E¨ÛÚµ²J»¿ªÁ³Â¸�ªÁ¼N¨�´Á²yº&¨�Ó`¨¿¼¹² À]­¾¶3«¿ïN®�«¬¶3º�ªÁ¼µ¨�Ãu¨�«�´¬Ãu¨�»"ªÁ­¯Ày¨Ù¶J®�ª¬¼µ¨ 0 ² À]­¾¨¿«�Ò�.DªÁ¶3ñJ¨�´)¨�ÐD°¹²Jª¬­¾¶3©N´
Ôj²J©µ·â­¾©w®V²y»¿ª Ó ×ÛïL­¯®¦­¯©â²y·N·µ­¯ª¬­¾¶3©qªÁ¶lª¬¼µ¨�«�¨�ÐD°µ­¾«�¨�º&¨�©�ª�¶y®�ªÁ¼µ¨k.DªÁ«¬¶y°µ¼¹²y³�²y©µ·±:�°µ³¯¨�«�©D°µº�Ó`¨¿«
´¬­¯º�­¯³Î²y«�­¯ªÑ¸ÄÔ�¶3« º�²JªÁ»½¼N­¾©µ±D×Ûïhª¬¼µ¨�è)¨¿¸]©µ¶3³¯·µ´¦©D°µº�Óu¨�«¬´)²J«¬¨�­¾·N¨�©�ªÁ­¯» ²y³`Ó`¨"ªÑÏ�¨¿¨�©�ªÁ¼µ¨�º&¶h·N¨�³$²J©µ·
Ãµ«�¶yªÁ¶yªÑ¸]Ãu¨yÅ�Æ¦¼D°µ´}Ó`¶yª¬¼w´�¨¿ª¬´}¶J® »�¶y©µ´�ª¬«Á²y­¯©Dª¬´}²y«¬¨�¨¿Ð]°N­¯ÀJ²y³¾¨¿©�ª Í�­¾©�Ã¹²y«�ªÁ­¾»¿°µ³Î²J«�ï$Óu¶yªÁ¼q«¬¨¿ÐD°µ­¾«�¨
ªÁ¼µ²Jª¦ªÁ¼µ¨}è)¨¿¸]©µ¶3³¯·µ´)©D°µº�Óu¨�«)Ó`¨�ª¬¼µ¨E´Á²yº&¨�Ó`¨"ªÑÏ�¨¿¨�©�º&¶]·µ¨�³c²J©µ·lÃN«¬¶yª¬¶yªÑ¸]Ã`¨JÅ

Æ¦¼µ¨E®�°µ©µ»¿ª¬­¾¶3©µ²y³$«¬¨¿³Î²Jª¬­¾¶3©N´ ±3­¯Ày¨�©ÄÓ�¸�:
ÐD´¿Å ò Å+) ; ª¬¶ ò Å+)O*�­¯©µ·µ­¾»�²JªÁ¨rª¬¼¹²Jª)®�¶3« ®�°µ³¯³$·N¸]©¹²yº&­¾»
´¬­¯º�­¯³Î²y«�­¯ªÑ¸qÔ�­¾©µ»¿³¾°µ·N­¾©µ±�´�ªÁ«�­¾»¿ªr±3¨�¶3º&¨¿ª¬«¬­¯»�´¬­¯º�­¯³Î²y«�­¯ªÑ¸N×"ï¹ª¬¼µ¨�À3¶3³¯°µº&¨�Õ¹¶aÏà»¿¶h¨£�&»�­¾¨¿©�ª ï µ ï6²J©µ·
è)¨¿¸]©µ¶3³¯·µ´¦©D°µº�Óu¨�«�ïÄ�m�3ïµº�°µ´�ª¦Ó`¨r®�°N³¾³¯¸&º�²JªÁ»½¼N¨�·ËÓu¨¿ªÑÏ�¨�¨�©l´¬»�²y³¾¨rº&¶]·µ¨�³i²y©µ·ËÃµ«�¶yªÁ¶yªÑ¸]Ãu¨yÅ
æ�®
´¬¶NïµªÁ¼µ¨¿©Ä®�«�¶3º ¨¿Ð]°µ²JªÁ­¯¶3©µ´ ò ÅT) ; ªÁ¶ ò ÅT)O*NïNª¬¼µ¨EÃµ«¬¨¿´¬´�°µ«¬¨}»�¶]¨��&»�­¯¨�©�ª ï�³�ïµªÁ¼N¨r®V²y©�¨��&»�­¯¨�©µ»"¸3ï&N`ï
ªÁ¼N¨}Ãu¶aÏ�¨¿«B»¿¶h¨£�&»�­¾¨¿©�ª ï * ï¹²y©µ·�ªÁ¼µ¨�ª¬¶3«¬ÐD°µ¨E»�¶]¨��&»¿­¾¨�©�ª�ï 7 ïNÏ)­¯³¾³i²y³¾´�¶&Óu¨EºR²TªÁ»½¼µ¨¿·$Å

Æ¦¼µ¨�´¬¨"ª�¶y®!¨�ÐD°¹²TªÁ­¾¶y©µ´�²yÓu¶aÀ3¨yïL:
ÐD´¿Å ò ÅT) ; ªÁ¶ ò Å+)O*hïi¨�´�ª½²yÓN³¾­¾´�¼�ªÁ¼N¨�º�¶y´�ªr±y¨�©µ¨¿«Á²y³x´¬» ²J³¾­¾©N±
ÔV¶y«Äº&¶]·µ¨�³¯­¾©µ±D×&³Î² Ï)´�Å Æ¦¼N¨¿¸�» ²y©oÓ`¨q°µ´�¨�·1ª¬¶'Ãµ«�¨�·µ­¯»¿ªÄªÁ¼µ¨q»�¶yº�Ãµ³¯¨¿ª¬¨�®V²J©oÃu¨�«�®�¶3«¬º�²y©µ»¿¨
»½¼¹²y«¬²y»¿ª¬¨�«�­¾´�ª¬­¾»¿´)®�¶y«¦¼µ¶3º&¶3³¾¶3±y¶3°µ´ ' ´�¨�«�­¾¨�´)¶y®�®V²y©µ´¿ï;²y©µ·Ä²y³¯´¬¶�ªÁ¶�Ãµ«�¨�·µ­¯»¿ª¦ªÁ¼N¨}Ãu¨�«�®�¶3«¬º�²y©µ»¿¨�¶y®
ªÁ¼N¨}´¬²yº&¨E®V²J©�²Jª�·µ­ÂÌi¨¿«¬¨¿©Dª)ª¬¨�´�ªB»�¶y©µ·µ­¯ª¬­¾¶3©N´�Å
Æ¦¼µ¨}­¾º&Ãµ³¾­¯» ²Jª¬­¾¶3©µ´!¶y®xªÁ¼µ¨E±3¨¿©µ¨�«¬²y³$®V²y©Ä´¬» ²J³¾­¾©N±
³Î² Ï)´ÙÔ21 ì .S4�× ²y«�¨E´¬°µº&ºR²J«¬­¾Ø¿¨�·�Ó�¸�ªÁ¼N¨Ù¨ÛÚNÃN«¬¨�´�´¬­¯¶3©µ´�Ó`¨¿³¾¶aÏ Ô�Ó¹²y´¬¨¿·�¶3©3:�ÐD´�Å ò ÅT) ; ªÁ¶ ò Å+) ò ×"Å
0 ¶JªÁ¨�ªÁ¼¹²Tª n ¸áº&¶]·µ¨�³c²J©µ· Û ¸ ÃN«¬¶yª¬¶yªÑ¸]Ã`¨JÅ
ú�� Û£åý×GÝ+ß�ØæãU� ×�Ý=åý×{Û£â|Ø���Ø�Þ£ì½Ø�Ü|â2Ý8å¥ÛIí8í���ã|Ý8ìÉÝ8í=ÛIâYéáÝ¦� Ø��"�
Ü|×�Ø�Þ£ß�í"���uÛIâ2Ý8Û���í8Ø�Ý=ã ì(Û£åý×GÝ+ß�ØUã|Ý�þ¥Øpéëè
Ý=ÛIì½Ø�Ü|Ø�âwî ß�Þ£Ü

ã|×GÛIä�Ø ó �W� ü î

* &



è�¨"¸]©µ¶3³¾·N´�©D°µº�Ó`¨¿«�´�­¾º&­¾³¾²y«¬­ÂªÑ¸�«¬¨�ÐD°µ­¯«¬¨¿´B´�­¾º&Ãµ³¯¸&ªÁ¼¹²Tª É
�m�s� ¸X�m�6� Ô ò Å8<�X�×

¶3« á��%�{�
� � ¸ á��!�F�� � Ô ò Å8<�9�×

.h­¾©N»�¨E·N¸]©¹²yº&­¾»E´¬­¯º�­¯³Î²y«�­¯ªÑ¸�­¯´�º�²y­¯©DªÁ²y­¾©N¨�·$ï]ªÁ¼µ¨�À3¨¿³¾¶]»�­ÂªÑ¸3ï@áÙï;­¾´¦«¬¨¿³Î²Jª¬¨�·�ªÁ¶�ªÁ¼N¨Ù«�¶yª½²Jª¬­¾¶3©
«Á²TªÁ¨yï�Çrï;²J©µ·�´¬­¾Ø¿¨yïÔ��ï¹Ó�¸

á�#¯Ç#� Ô ò Å+/ ; ×
Æ¦¼D°µ´�ï;­Âª¦®�¶3³¾³¯¶PÏ)´�ªÁ¼¹²Jª�:�Ð;Å ò Å=<�9�Óu¨�»¿¶3º&¨�´

Ç��#� Ô�� � ¸ Ç��!� Ô�� � Ô ò Å+/ & ×
Æ¦¼µ¨EÀ3¶3³¯°µº&¨rÕ¹¶aÏf»�¶]¨��&»¿­¾¨�©�ª�ÔV¶y«¦­¾©�À3¨¿«¬´¬¨a.]ª¬«¬¶3°µ¼µ²y³c©D°µº�Óu¨�«½× ´�­¾º&­¾³Î²J«¬­¯ªÑ¸�­¯º�ÃN³¾­¾¨¿´�É

µ � ¸ µ � Ô ò Å+/ ò ×
¶3«

% �
Ç��#� '� ¸ % �

Ç��!� '� Ô ò Å+/W*�×
.h­¯©µ»�¨

% # á7� Ô Ô ò Å+/�)D×
ªÁ¼N¨�©�ªÁ¼µ¨�Õ¹¶aÏf»¿¶h¨£�&»�­¾¨¿©�ª�Ô µ × » ²J©lÓu¨�«¬¨"Ï)«¬­¯ª�ªÁ¨¿©�²y´¿É

á��
Ç��%�{� ¸ á��

Ç��;�F� Ô ò Å+/O<3×
Æ¦¼µ¨�1 ì .S4q­¾º&Ãµ³¯¸�ªÁ¼¹²TªB­Â® µ ²y©N· �m��´�­¾º&­¾³¾²y«¬­ÂªÑ¸�Ô�ºR²TªÁ»½¼µ­¯©µ±D× ²y«�¨}º�²y­¯©DªÁ²y­¾©N¨�·$ïNª¬¼µ¨�©3³Bï

* ïONË²y©µ· 7 Ï)­¯³¾³$²J³¾´¬¶�Óu¨EºR²Jª¬»½¼µ¨�·ÄÓu¨¿ªÑÏ�¨�¨�©lº�¶]·µ¨¿³c²y©µ·ÄÃµ«¬¶JªÁ¶yªÑ¸]Ãu¨yÅ
Æ¦¼D°µ´�ï
Æ¦¼µ¨}Ãµ«¬¨¿´¬´¬°N«¬¨}»�¶]¨��&»�­¯¨�©�ª-´�­¾º&­¾³¾²y«¬­ÂªÑ¸�­¾º&Ãµ³¾­¯¨�´
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¤Uµ&ª © ² © ã © ²�¢¢¡àØ¤¡ ¬]© ¤U  ± ¯ © ¥Î¨ Ì ¡�® ½ ¿RªU®¢¡àª ¾	¾  »²¥¡ ± ¢W¤�ªcµk¤U®�·�ªU® ±{³ ¥	®�°¦¡ ±�³ ¡ © ¢6®�²�µk¥	¦Rªy `µ2ª © ¿§ª ©	± ª
³ ¤U¨ ¾ ªy®W²»¯�¤ © ²»¯¹¨Mª ± ¡ Ì ¡
¢Ï·o¡ ¡ © ¢W£H¡ ± ²�Ô_¡s®§¡ © ¢¹µ2ª © º ¯ ³ ªU »² © ¦�ª ¾	¾ ®W¤Rª ³ £E¡s¯sÁ�Â¹£H¡ Ö ÄÆÅÎÇÍ¯ ³ ªy »² © ¦
®¢¡� ´ªy¢W²»¤ © ¯W£	² ¾ ¯ Ì ¡�¢Ï·@¡;¡ © ¢6£H¡ ¾ ®�¤U¢6¤y¢ ¬­¾ ¡Fµ2ª © ª ©	± ¢6£H¡ó¨+¤ ± ¡s �µ2ª © ªU®§¡ó¦§²�°¦¡ ©�ÌR¬©Ü]Ù ¯�Á × Á ×y÷ ¢W¤
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ª ©	± ¢6£E¡�¨+¤ ± ¡s �µ2ª © ªy®¢¡F¦§²�°g¡ ©©ÌR¬©ÜÆÙ ¯�Á × Á ÊUÊ ¢W¤ × Á Ê Ð Á

Â¹£	²»¯ ³ £Oª ¾ ¢¢¡s®F²»¯(¤§®W¦§ª © ²»û ¡ ± ªy¯¡µk¤§ » �¤>· ¯ ë ÄG²»®�¯�¢s¿�¢6£E¡ Ö Ä�ÅÎÇáª ©	± Ã?ÄÆÅÎÇêª ¾	¾ ®W¤Rª ³ £E¡s¯óªU®§¡
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Â¹£H¡ Ö ÄÆÅ­Ç�ª ¾	¾ ®�¤Rª ³ £X²�¯ Ì ªU¯¢¡ ± ¤ © ¢W£	®¢¡ ¡K² ©	± ¡ ¾ ¡ ©Î± ¡ © ¢óª ©Î± µk¥ ©	± ªU¨�¡ © ¢8ªU P¯W²�¨M²� ´ªU®�²�¢ ¬M³ ¤ © º
± ²�¢6²»¤ © ¯ ë Å`¢6®�¤§¥	£Oªy  © ¥	¨ Ì ¡�®s¿ Ü ¥Î ¥¡s® © ¥	¨ Ì ¡s®àª ©	± Ø�¡ ¬h© ¤§  ± ¯ © ¥	¨ Ì ¡s®�¯W²�¨M²� ´ªU®�²�¢ ¬ ÁPÂ¹£H¡�Ã?ÄÆÅÎÇ
ª ¾	¾ ®W¤Rª ³ £�¿¡£	¤>·@¡�°g¡�®s¿�²�¯ Ì ªU¯§¡ ± ¤ © ¤ ©   ¬ ¤ © ¡å² ©	± ¡ ¾ ¡ ©	± ¡ © ¢©ª ©	± µk¥ ©	± ªy¨�¡ © ¢6ªU ¡¯�²»¨+²» »ªU®W²�¢ ¬
³ ¤ ©	± ²�¢W²»¤ © ¿�¢6£H¡�°U¤§ »¥	¨�¡ Ñ ¤>· ³ ¤ª¡ ç+³ ²¥¡ © ¢Þ¸k² © °g¡�®W¯§¡+¤yµà¢W£H¡MÅ`¢6®�¤§¥	£OªU  © ¥	¨ Ì ¡�® ½ Á�Â¹£E¡+¨MªzÓ�¤§®
³ ¤ © ¯¢¡ Ù ¥E¡ ©	³ ¡s¯�¤ © µ2ª © ¯ ³ ªy »² © ¦ ± ¥H¡�¢6¤�¢6£H¡�¯¢¡ ± ²�Ô_¡s®§¡ ©	³ ¡s¯ Ì ¡�¢Ï·@¡;¡ © ¢6£E¡Mª ¾	¾  »² ³ ªy¢W²»¤ © ¤yµ�¢6£E¡
Ã?ÄÆÅÎÇ_ª ©	± ¢W£H¡ Ö ÄÆÅÎÇÕª ¾	¾ ®W¤§ª ³ £H¡s¯+¢6¤Lµ2ª ©þ± ¡s¯W²�¦ © ªy®¢¡©¯W¥	¨+¨«ªy®W²»û ¡ ± ² © ÂGª Ì  ¥¡�¯ Ð Á Ò ª ©	±
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Å­²»¨+²» »ªU®W²�¢ ¬�¾ ªU®WªU¨�¡
¢b¡�®W¯ Å ³ ªU »² © ¦� ´ª�· ¯ Å ³ ªU »² © ¦� ´ª�· ¯¹² © ¢¢¡s®�¨M¯ ¤UµCÂ
Ã6Ä À ì Ã6Ä Á QÆÅQ;Ç ì P ÇP Å QÈÅQ;Ç ì

íÉ

I'JLK À ìÊI�JLK Á N ÅN Ç ì ¸ Q ÅQ�Ç ½ ¸ P ÇP Å ½ N ÅN Ç ì
íÉ k

Y[Z À ì Y[Z Á Ë Á ÅË Á Ç ì ¸ N ÅN Ç ½
ï ¸ P ÅP Ç ½

ï Ë Á ÅË Á Ç ì
íÉ k

ÌÍ À ì ÌÍ Á Î ÅÎ Ç ìD¸ N ÅN Ç ½ Sx¸ P ÅP Ç ½ ö Î ÅÎ Ç ì
íÉ

ÌÏ À ì ÌÏ Á Ð ÅÐ Ç ìD¸ N ÅN Ç ½
ï ¸ P ÅP Ç ½ ö Ð ÅÐ Ç ìÑÂ

Ò ÅÒ Ç Ò ÅÒ Ç ì ¸ Q ÅQ;Ç ½ ¸ P ÅP Ç ½
ï Ò ÅÒ Ç ìÑÂ

Â=ª Ì  £¡ Ð Á ÒUë�Ö ÄÆÅ­Ç � ¾Î¾ ®W¤Rª ³ £

®6ªx¢6²»¤äª ©	± µ2ª © ¯�²»û ¡�®6ªy¢W²»¤ü¯ ³ ªU £¡�² ©Î± ¡ ¾ ¡ ©	± ¡ © ¢6  ¬ ¤Uµ:¡sª ³ £ ¤U¢6£H¡�®sÁ ø © µ2ª ³ ¢�¿ Ì ¤y¢6£ ªU®§¡Xµk®¢¡ ¡
¯ ³ ªU »² © ¦ ¾ ªy®6ªU¨�¡�¢¢¡s®W¯=² © ¢W£H¡cÃ?ÄÆÅÎÇ©ª ¾	¾ ®W¤Rª ³ £�Á uà¬K³ ¤ © ¢6®WªU¯�¢s¿R² © ¢W£H¡ Ö ÄÆÅÎÇ�ª ¾	¾ ®W¤Rª ³ £©¸k¥ ©	± ¡�®
³ ¤ © ¯�¢6ª © ¢ Ñ ¥	² ± °`²»¯ ³ ¤§¯W²�¢ ¬ ª ©	±�± ¡ © ¯W²�¢ ¬Î½ ¿¶ªU¯(¤ Ì ¯§¡s®�°¦¡ ± µk®W¤U¨ Â=ª Ì  £¡ Ð Á Ò ¿ ³�¬­²aÓF³�µ ¢W£H¡Kµ2ª © ¯�²»û ¡
®6ªx¢6²»¤«¤§®�¢6£H¡{µ2ª © ¯ ¾ ¡ ¡ ± ®6ªy¢W²»¤i¨Mª ¬XÌ ¡�¥	¯¢¡ ± ªU¯�¢W£H¡�² ©Î± ¡ ¾ ¡ ©	± ¡ © ¢�¯ ³ ªy »² © ¦ ¾ ªU®6ªy¨�¡
¢b¡s®�¿TÔ;Õ ²
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¢Ï·o¡ ¡ © ¨+¤ ± ¡� Gª ©	±�¾ ®�¤U¢6¤U¢ ¬`¾ ¡ ½ Ì ¡
¢Ï·o¡ ¡ © ¢6£H¡ Ñ ¥	² ± °g¡� »¤ ³ ²�¢ ¬ ª ©	±
µ2ª © ¯�²»û;¡y¿ ÜÆÙ Á × Á Ò�ò ¿§· £	² ³ £�¯A¢8ªy¢¢¡s¯Æ¢6£	ªy¢ Ñ ¥	² ± °g¡� »¤ ³ ²�¢ ¬ ®6ªx¢6²»¤¡²»¯�² © °¦¡s®�¯¢¡s  ¬{¾ ®�¤ ¾ ¤§®�¢W²»¤ © ªy `¢W¤�µ2ª ©
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¢6£Î®W¤§¥	¦U£,¢6£E¡�®¢¡ Ù ¥	²»®§¡s¨�¡ © ¢�¤Uµ­¢6£H¡�°§¤§ �¥	¨�¡ Ñ ¤>· ³ ¤ª¡ çM³ ²¥¡ © ¢=¯W²�¨M²� ´ªU®�²�¢ ¬ ¯W² ©	³ ¡�¢6£H¡�°§¤§ �¥	¨�¡ Ñ ¤>·
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Å­²»¨+²» »ªU®W²�¢ ¬�¾ ªU®WªU¨�¡
¢b¡�®W¯ Å ³ ªU »² © ¦� ´ª�· ¯ Å ³ ªU »² © ¦� ´ª�· ¯¹² © ¢¢¡s®�¨M¯ ¤UµCÂ
é À ì�é Á Ò ÅÒ Ç ìD¸ N ÅN Ç ½ ¸ P ÅP Ç ½ S Ò ÅÒ Ç ì ¸ N ÅN Ç ½ ¸lÂ ½ S

è À ìJè Á Ë Á ÅË Á Ç ì ¸ N ÅN Ç ½
ï ¸ P ÅP Ç ½

ï Ë Á ÅË Á Ç ì ¸ N ÅN Ç ½
ï ¸aÂ ½ ï

Í Àêì Í Á Î ÅÎ Ç ìD¸ N ÅN Ç ½ S ¸ P ÅP Ç ½ ö Î ÅÎ Ç ì ¸ N ÅN Ç ½ S ¸lÂ ½ ö

Ï À ì Ï Á Ð ÅÐ Ç ìD¸ N ÅN Ç ½
ï ¸ P ÅP Ç ½ ö Ð ÅÐ Ç ì ¸ N ÅN Ç ½

ï ¸lÂ ½ ö

QÈÅQ Ç QÆÅQ Ç ì N Å P ÅN Ç P Ç QÈÅQ Ç ì N ÅN Ç Â
ÂGª Ì  ¥¡ Ð Á ×­ë Ã?ÄÆÅÎÇ � ¾	¾ ®�¤Rª ³ £

Â=ª Ì  ¥¡ Ð Á × ¢W£Oªy¢(² © ¢W£H¡{ª ¾	¾  »² ³ ªy¢W²»¤ © ¤yµ�¢6£H¡{Ã?ÄÆÅÎÇáª ¾	¾ ®W¤Rª ³ £©¢6¤+¢6£H¡�µ2ª © ¨+¤ ± ¡s  ,x¾ ®W¤U¢W¤U¢ ¬`¾ ¡
¯ ¬ ¯A¢b¡s¨©¿­¢W£H¡(µ2ª ©«Ì  »ª ± ¡ ¢6² ¾ °g¡� »¤ ³ ²�¢ ¬ ®Wªy¢6²�¤5A À ?ØA Á ¿`²»¯ ± ¡ ¾ ¡ ©	± ¡ © ¢¹¤ ©MÌ ¤U¢W£M¢W£H¡(µ2ª © ¯W²�û;¡�ª ©	±
¢6£E¡óµ2ª © ¯ ¾ ¡ ¡ ± ®6ªy¢W²»¤§¯�¿	ª ©Î± ¢W£H¡s¯§¡,ªy®¢¡�ªU® Ì ²�¢6®WªU® ¬ ¯ ³ ªU »² © ¦ ¾ ªU®WªU¨�¡�¢b¡�®W¯�Á�ß © ¢W£H¡ó¤U¢6£H¡�® £Oª ©	± ¿
² © ¢W£H¡ Ö ÄÆÅÎÇpª ¾	¾ ®�¤Rª ³ £�¢6£H¡ Ñ ¤>·Û°¦¡s »¤ ³ ²�¢ ¬ ®Wªy¢6²�¤�²�¯ ³ ¤ © ¯�¢6®WªU² © ¡ ±«ÌR¬ ¤ ©   ¬ ¢W£H¡¹µ2ª © ¯W²»û ¡ ®6ªy¢W²»¤	Á

� © ¤y¢6£H¡�®�²»¨ ¾ ¤U®�¢8ª © ¢(¤ Ì ¯§¡s®A°Uªx¢6²»¤ ©�³ ª ©åÌ ¡{¨Mª ± ¡�µk®W¤§¨ Â=ª Ì  ¥¡�¯ Ð Á Ò ª ©	± Ð Á × Á�Ä&®�¤§¨ ÂGªzº
Ì  £¡ Ð Á Ò ¸ Ö ÄÆÅÎÇêª ¾	¾ ®�¤Rª ³ £ ½ ²�¢�²»¯ ³  £¡�ªU®�  ¬ ¡�°`² ± ¡ © ¢,¢W£Oªy¢�ªU � =¢W£H¡ ¾ ¡�®�¢6² © ¡ © ¢Fµ2ª ©Í¾ ¡s®Aµk¤§®W¨Mª ©	³ ¡
¾ ªU®WªU¨�¡�¢b¡�®W¯,ªU®¢¡+¯�¢W®W² ³ ¢6  ¬ ª©µk¥ ©	³ ¢W²»¤ © ¤Uµ?¤ ©   ¬ ¢W£H¡+µ2ª © ¦g¡�¤§¨�¡
¢6®�² ³ ¯ ³ ªU ¥¡+®6ªx¢6²»¤Î¿nÂ(Á©ß © ¢6£E¡
¤U¢W£H¡s®�£Oª ©	± ¿Æª ³s³ ¤§® ± ² © ¦�¢6¤©¢6£H¡ÞÃ?ÄÆÅÎÇ ª ¾	¾ ®�¤Rª ³ £ ¯W£	¤>· © ² © Â=ª Ì  ¥¡ Ð Á × ¿�ªy » �¢6£E¡ ¾ ¡s®�¢W² © ¡ © ¢
µ2ª ©M¾ ¡�®�µk¤§®�¨«ª ©Î³ ¡ ¾ ªU®WªU¨�¡
¢b¡�®W¯àªU®¢¡ ± ¡ ¾ ¡ ©Î± ¡ © ¢¹¤ ©MÌ ¤y¢6£M¢W£H¡ µ2ª © ¦g¡�¤§¨�¡�¢6®�² ³ ¯ ³ ªU ¥¡c®6ªx¢6²»¤M¸.µ2ª ©
¯W²�û;¡ ½ ¿FÂ�Ù	ª ©	± ¢6£H¡Fµ2ª © ¯ ¾ ¡;¡ ± ®Wªy¢6²�¤	¿ îoÀ ? î�Á Á

�¡¯iªü®§¡s¯�¥	 �¢«¤Uµó¢6£H¡�¯¢¡Xµk¥ ©Î± ªU¨�¡ © ¢8ªU  ± ²�Ô_¡s®§¡ ©	³ ¡ Ì ¡�¢Ï·@¡;¡ © ¢6£E¡ Ö Ä�ÅÎÇ[ª ©	± Ã?ÄÆÅÎÇ ª ¾ º
¾ ®�¤Rª ³ £H¡�¯s¿0¢6£E¡Kµ2ª © ¯ ³ ªU �² © ¦M ´ª�· ¯�¤ Ì ¢6ªU² © ¡ ± µk®�¤§¨Ú¡�ª ³ £Í¤UµÆ¢W£H¡s¯§¡�ª ¾	¾ ®�¤Rª ³ £H¡�¯óªU®¢¡ Ù ¥Î²�¢b¡ ± ²�µ´º
µa¡s®§¡ © ¢�Áàâp¤U®¢¡s¤>°¦¡s®s¿­¢6£H¡ ¬  ¥¡sª ± ¢W¤ ± ²�Ô_¡s®§¡ © ¢¹¨+¤ ± ¡s &µ2ª ©i± ¡s¯�²»¦ ©i³ ®W²�¢b¡s®�²´ª,ª ©	±i± ²�Ô«¡�®¢¡ © ¢¹¨+¤ ± ¡s 
µ2ª © ¢b¡�¯�¢ ³ ¤ ©	± ²�¢6²»¤ © ¯sÁ=Â¹£H¡s®§¡c²�¯�£	¤>·@¡�°g¡�®à¤ © ¡X¡ .­³ ¡ ¾ ¢6²�¤ © ¢6¤�¢6£E¡(ª Ì ¤>°g¡¹¯A¢8ªy¢¢¡s¨�¡ © ¢ ë ²�µ&¢6£E¡?µ2ª ©
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¯ ¾ ¡;¡ ± ®Wªy¢6²�¤c² © ¢6£H¡àÃ?ÄÆÅÎÇ«ª ¾	¾ ®�¤Rª ³ £K²�¯ ³ £	¤§¯§¡ © ² © ¯�¥ ³ £{ª¹·�ª ¬ ¢W£Oªy¢�¨MªUÀ¦¡�¯P¢W£H¡�¨M¤ ± ¡s y¢6¤ ¾ ®W¤yº
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Ð ÅÐ Ç ì ¸ N ÅN Ç ½
ï ¸lÂ ½ ö ×yð Ð ×§Ê ò�òB,§×§È Ð û ÒÈ, Ð
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² ©Î¾ ¥Î¢?µ2ª ©i¾ ¤>·o¡�®¹²»¯à®¢¡s »ªy¢b¡ ± ¢6¤{¢W£H¡¡µ2ª © ¯�£Oªyµ.¢¹¯ ¾ ¡ ¡ ± ª ©	±i³ £OªU®Wª ³ ¢¢¡s®�²»¯�¢W² ³ µ2ª ©i± ²´ªU¨�¡�¢¢¡s®�¸2¯¢¡ ¡
ÜÆÙ Á × Á ÉUòR½ Á
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· ²�¢W£þ¤ ©   ¬ ¢W£H¡p¦¦¡s¤§¨�¡�¢W®W² ³ ¯ ³ ªU £¡p®Wªy¢6²�¤ ½ Á uà¬á³ ¤ © ¢6®6ªy¯�¢�¿¹² © ¢W£H¡XÃ?ÄÆÅÎÇ_ª ¾	¾ ®W¤Rª ³ £�¿¹ªU » àµ2ª ©
¯ ³ ªU »² © ¦ ¾ ªU®WªU¨�¡�¢b¡�®W¯ ± ¡ ¾ ¡ ©	± ªU �¯W¤�¤ © ¢6£E¡ ³ £Î¤§² ³ ¡�¤yµ=¢W£H¡Fµ2ª © ¯ ¾ ¡;¡ ± ®6ªy¢W²»¤	Á

ÂGª Ì  ¥¡ Ð Á ð ¯W£Î¤z· ¯�¢W£Oªy¢{µk¤§®{ªå¢W£	®¢¡ ¡
ºm¢6¤yº ¤ © ¡Þ¯ ³ ªU £¡Þ¨M¤ ± ¡� m¿�¢6£E¡ ¾ ¤>·@¡s®�®¢¡ Ù ¥	²»®§¡ ± ªy¢�¢6£E¡
¨+¤ ± ¡� �µ2ª © ¯W£Oªxµ.¢�²»¯(¨{¥ ³ £å �¤z·@¡s®(¢6£Oª © µk¤§®(¢W£H¡ ¾ ®�¤U¢6¤U¢ ¬`¾ ¡UÁ ø ¢ ³ ª © ªU �¯W¤ Ì ¡{¤ Ì ¯¢¡�®�°g¡ ± µk®W¤§¨
ª Ì ¤>°g¡�¯ ³ ªU »² © ¦« »ª�· ¯�¸ ÜÆÙ ¯sÁ × Á ×U÷ ¢W¤ × Á Ð ðI½ ¿�¢6£Oªx¢óª«¨+¤ ± ¡� =µ2ª © ¤ ¾ ¡�®6ªy¢W² © ¦«² © ªU²�®s¿�¥ ©	± ¡�®�µk¥	 » 
±Î¬]© ªU¨+² ³ ¯�²»¨+²» ´ªy®W²�¢ ¬�³ ¤ ©	± ²�¢6²�¤ © ¯s¿	· ²�¢6£pª+¦¦¡s¤§¨�¡�¢W®W² ³ ¯ ³ ªU £¡ó®6ªy¢W²»¤�¤Uµ Ð ¿O®¢¡ Ù ¥Î²»®¢¡�¯¡ª µb³¢â Õ å�²v¬MÖÆ¬
ÖLäj²­ÓF³ ä °¦¬�á´çF³�³¢â Ô ùã¬\¬­¬«³X²v¬ ô ³�á Á�ÄG �¤>·�°g¡s �¤ ³ ²�¢W²¥¡s¯�¿U¤ © ¢W£H¡?¤U¢W£H¡s®G£Oª ©	± ¿Iªy®¢¡�¤ ©   ¬ ®¢¡ ± ¥ ³ ¡ ±�ÌI¬
Ð ¢6²�¨�¡�¯ ³ ¤§¨ ¾ ªU®¢¡ ± ¢6¤{¢6£Î¤§¯¢¡F² © ¢6£H¡ ¾ ®W¤U¢W¤U¢ ¬`¾ ¡ã¨¤©G�cÃÛµ2ª © ÁÆÂ¹£	²�¯?²»¯ © ¤ © ¡
¢6£H¡� ¥¡s¯�¯ ª ³ ¤ © ¯W² ± º
¡s®Wª Ì  £¡?®¢¡ ± ¥ ³ ¢W²»¤ © ² ©{Ñ ¤>·á°g¡� »¤ ³ ²�¢ ¬ ¿Rª ©	± ¢W¤§¦g¡
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Ö ÄÆÅ­Ç Ã?ÄÆÅÎÇ
QÈÅQ�Ç ì

í
S QÆÅQ;Ç ì Ð N ÅN Ç

Ë Á ÅË Á Ç ì
í
� Ë Á ÅË Á Ç ì ÷ ¸ N ÅN Ç ½

ï

Î ÅÎ Ç ì
í
S Î ÅÎ Ç ì ×yð Ð ¸ N ÅN Ç ½ S

Ð ÅÐ Ç ì Ð Ð ÅÐ Ç ì ×yð Ð ¸ N ÅN Ç ½
ï

Ò ÅÒ Ç ì Ð Ò ÅÒ Ç ì ×§Ê ¸ N ÅN Ç ½
Â=ª Ì  £¡ Ð Á ðÎë Ã�¤§¨ ¾ ªU®W²�¯W¤ © ¤Uµ Ö ÄÆÅÎÇäª ©	± Ã?Ä�ÅÎÇ µk¤§®XÂêì Ð
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¢6®�² ³ ¯ ³ ªy ¥¡{®Wªy¢6²�¤å¸2¤U®
µ2ª © ¯W²�û;¡ó®6ªx¢6²»¤ ½ ñÎ² ©�¾ ªU®�¢W² ³ ¥	 ´ªU®�¿­¢W£H¡ó ´ªU®�¦g¡s®�µ2ª ©p¾ ®�¤ ± ¥ ³ ¡�¯¡ª� ´ªy®W¦g¡�®�°§¤§ �¥	¨�¡ Ñ ¤>·_®6ªy¢¢¡F¥ ©	± ¡�®
³ ¤ ©	± ²�¢W²»¤ © ¯¹¤Uµ ±­¬h© ªU¨M² ³ ¯W²�¨M²� ´ªU®�²�¢ ¬ Á

��¯�¨«ªU � Æ¯ ³ ªU ¥¡�°g¡�®W¯W²�¤ © ¸ ÒÈ, Ð ¯ ³ ªU £¡M¨+¤ ± ¡s  ½ ¤yµ?¢6£H¡«Ç�Å u µ2ª © ¿=¢6£E¡iâp² © ²�ºÏÇ=Å u µ2ª © ¿=·�ªU¯
± ¡�¯W²»¦ © ¡ ± ¥	¯�² © ¦ ¢6£H¡ Ö ÄÆÅÎÇ[ª ¾Î¾ ®W¤Rª ³ £0Á_Â¹£H¡å®¢¡sªU¯W¤ © ¯«µk¤§® ± ¡s¯�²»¦ © ² © ¦ä¢W£H¡Íâp² © ²�ºÏÇ=Å u ªU®§¡
¾ ®�¤z°`² ± ¡ ±  »ªy¢b¡�® ² ©©³ £Oª ¾ ¢¢¡s® È Á¹Â=ª Ì  £¡ Ð Á È ¯W£	¤>· ¯(¢W£H¡K¯ ³ ªU �² © ¦�µk¤§® ¢6£H¡Kâp² © ²�ºÏÇ=Å u µ2ª ©pÌ ªU¯§¡ ±
¤ © Âaì ÒÈ, Ð Á
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Å­²�¨M²� ´ªU®�²�¢ ¬�¾ ªy®6ªU¨�¡�¢¢¡s® Å ³ ªU �² © ¦� »ª�·
Ã6Ä À ì Ã6Ä Á QÈÅQ�Ç ì Ð

I�JLK À ìÊI'JLK Á N ÅN Ç ì ÷

Y:Z À ì Y:Z Á Ë Á ÅË Á Ç ì ÷

Í À ì Í Á Î ÅÎ Ç ì Ð

Ï À ì Ï Á Ð ÅÐ Ç ì
í
S

Ò ÅÒ Ç Ò ÅÒ Ç ì í
S

Â=ª Ì  £¡ Ð Á È­ë âp² © ²:º�Ç�Å u µ2ª ©�± ¡�¯W²�¦ © ñ Ö ÄÆÅÎÇåµk¤§®¤Âêì Ò ? Ð

�"��� ¹º)#)#Ü ¿ ¼¤»[� ¿ �+� �����g���p� »K�#! Ý �Õ�p� »5)#)#
&��»5¼ �¸·�½ ���
�¦»{� ) · 
T�¦��
T� »K�#¼ · )#
 · ! ¿ ¼X� ¿ �+� 2å�#! · 

	:»5
 ¿ »��#Ü · �¦»{�

½ ) ·�· ! ¼��+�#! ¿ � ¿ �+� ½

Â¹£H¡ ¾ ®§¡ ³ ¡ ± ² © ¦óª ¾	¾  �² ³ ªy¢6²�¤ © ¯P¤Uµ Ì ¤y¢6£K¢W£H¡ Ö ÄÆÅÎÇ�ª ©	± ¢W£H¡ Ã?ÄÆÅÎÇ©ª ¾	¾ ®W¤Rª ³ £E¡s¯ ³ ¤ © ¯W² ± ¡s®�¤ ©   ¬
ª ³ £	ª © ¦g¡(² © µ2ª © ¯�²»û;¡yÁ�Â¹£H¡¡¢Ï·à¤,µ2ª © ¯ ³ ªU »² © ¦,ª ¾	¾ ®�¤Rª ³ £H¡�¯ ³ ª © ªU »¯�¤ Ì ¡ ³ ¤ © ¢6®WªU¯�¢¢¡ ± · £E¡ © ¢6£E¡
µ2ª © ¯W²�û;¡�²»¯�ã . ¡ ± Ì ¥Î¢ó¢6£H¡�µ2ª © ¯ ¾ ¡;¡ ± ²�¯�°Uªy®W²¥¡ ± Á{Â=ª Ì  £¡ Ð Á ò ²� » »¥Î¯�¢6®Wªy¢b¡�¯¡¢6£E¡Mª ¾	¾  »² ³ ªy¢W²»¤ © ¤Uµ
Ì ¤U¢6£LÃ?ÄÆÅ­Ç ª ©	± Ö ÄÆÅÎÇêª ¾	¾ ®�¤Rª ³ £H¡�¯F¢6¤Þ¢6£E¡{µ2ª © µk¤§®�· £	² ³ £vÂ_ì Ò ª ©	± · £E¡s®¢¡�µ2ª © ¯ ¾ ¡ ¡ ±
®6ªx¢6²»¤�²�¯?°yªU®W²»ª Ì  ¥¡yÁ

ÄO®W¤§¨æÂGª Ì  ¥¡ Ð Á ò ¿	²�¢ ²»¯ ³  £¡�ªU®�  ¬ ¡�°`² ± ¡ © ¢ ¢6£Oªy¢c² © ¢6£H¡ ³ ªy¯¢¡ó¤Uµ�¢6£H¡ Ö ÄÆÅÎÇL¢W£H¡ ³ ¤ © ¯�¢6®WªU² © ¢W¯
¤ © ¢6£H¡ Ñ ¥	² ± °g¡� »¤ ³ ²�¢ ¬ ®6ªy¢W²»¤ ± ¥H¡à¢W¤(¢W£H¡�Ø¤¡ ¬]© ¤U  ± ¯ © ¥Î¨ Ì ¡�®Gª ©	± Å`¢W®W¤§¥	£	ªU  © ¥Î¨ Ì ¡�®=¯�²»¨+²» »ªU®W²�¢ ¬
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Ö ÄÆÅÎÇ ¸ Ã6Ä�
ì ³ ¤ © ¯�¢8ª © ¢ ½ Ã?ÄÆÅÎÇ
Q hQ k ì ¸ P kP h

½ ì Ò

Q hQ k ìD¸ N hN k ½ Q hQ k ì ¸ N hN k ½

Ë Á hË Á k ì ¸ N hN k ½
ï Ë Á hË Á k ìD¸ N hN k ½

ï

Î hÎ k ì ¸ N hN k ½ S Î hÎ k ìD¸ N hN k ½ S

Ð hÐ k ìD¸0N hN k ½
ï Ð hÐ k ì ¸0N hN k ½

ï

Ò hÒ k ìD¸ N hN k ½ Ò hÒ k ì ¸ N hN k ½
Â=ª Ì  ¥¡ Ð Á òÎë Ã�¤U¨ ¾ ªy®W²»¯�¤ © ¤Uµ Ö Ä�ÅÎÇ ª ©Î± Ã?ÄÆÅ­Çþµk¤§®¡¢W£H¡�¯6ªU¨�¡�µ2ª © ¸lÂ[ì Òz½ · ²�¢W£å°Uªy®W²´ª Ì  ¥¡
¯ ¾ ¡;¡ ± ¿ î Á
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³ ª ©µ© ¤U¢ Ì ¡�¯�²»¨{¥Î �¢8ª © ¡s¤§¥Î¯W  ¬ ¯6ªx¢6²»¯AãF¡ ± ÁàÄO¤§®oÂ�ì Ò ¿&Ø¤¡ ¬]© ¤§  ± ¯ © ¥	¨ Ì ¡s® ¯W²�¨M²� ´ªU®�²�¢ ¬ ®¢¡ Ù ¥	²»®§¡s¯ ë
A í
A ï ì

Ò
Â ì Ò ¸ Ð Á Ò>½

u ¥Î¢¡Å`¢W®W¤§¥Î£OªU  © ¥	¨ Ì ¡s® ¯�²»¨+²» ´ªy®W²�¢ ¬ ®§¡ Ù ¥	²�®¢¡s¯K¸kµk¤U®XÂêì Òz½
ë
A í
A ï ì

î í
î ï ¸ Ð Á ×U½

ÄO®W¤§¨ ¢6£H¡�¯¢¡¡¢Ï·à¤ ³ ¤ © ¯�¢W®6ªU² © ¢6¯�¤ © ¢W£H¡ Ñ ¥Î² ± °g¡s �¤ ³ ²�¢ ¬ ®Wªy¢6²�¤	¿R²�¢�²»¯]¤ Ì °`²»¤U¥	¯à¢W£Oªy¢]¢6£H¡¡Ø�¡ ¬]© ¤§  ± ¯
© ¥	¨ Ì ¡s®�¯�²»¨+²» »ªU®W²�¢ ¬¡³ ¤ © ¯�¢W®6ªU² © ¢ ³ ª ©µ© ¤U¢ Ì ¡�¯Wªy¢6²�¯�ãF¡ ± ¥ ©	± ¡�®G¢6£E¡�¦§²�°g¡ © ¯¢¡�¢�¤UµO¢b¡�¯�¢ ³ ¤ ©	± ²�¢6²»¤ © ¯sñ
²mÁÛ¡UÁ�¿HÂþì Ò ª ©Î±Xî ì °yªU®W²»ª Ì  ¥¡yÁ

Å­² ©Î³ ¡�¢6£H¡MÅ`¢W®W¤§¥Î£OªU  © ¥	¨ Ì ¡s®ó¯�²»¨+²» ´ªy®W²�¢ ¬�³ ¤ © ¯A¢6®6ªy² © ¢ ³ ª ©LÌ ¡�¯Wªy¢6²�¯�ãF¡ ± ²�µà¢W£H¡+Ø�¡ ¬]© ¤§  ± ¯
© ¥	¨ Ì ¡s® ³ ¤ © ¯A¢6®WªU² © ¢à²»¯�²»¦ © ¤U®¢¡ ± ¿­²�¢à£	ªU¯ Ì ¡ ³ ¤§¨�¡c¢6£H¡( ¥¡sª ± ² © ¦ ³ ¤ © ¯�¢W®6ªU² © ¢àµk¤§®]¢6£E¡(µ2ª © ¯ ³ ªy »² © ¦
 ´ª�· ¯i² © ¢W£H¡ Ã?ÄÆÅÎÇ ª ¾	¾ ®�¤Rª ³ £0Á Â¹£I¥	¯�µk¥	 »  ±Î¬]© ªU¨+² ³ ¯W²�¨M²� ´ªU®�²�¢ ¬á³ ª ©µ© ¤U¢ Ì ¡Í¨«ªy² © ¢8ªU² © ¡ ±
Ì ¡�¢Ï·@¡;¡ ©ê± ²�Ô«¡�®¢¡ © ¢�µ2ª © ¤ ¾ ¡�®6ªy¢W² © ¦ ¾ ¤§² © ¢W¯Kµk¤§®�¢6£H¡i¯WªU¨�¡Mµ2ª © ² © ¢W£H¡�Ã?ÄÆÅÎÇaª ¾	¾ ®�¤Rª ³ £0Á ø µ
¡ . ¢W®¢¡s¨�¡i¯ ¾ ¡;¡ ± ®Wª © ¦g¡�¯�ªU®¢¡t¡ ©	³ ¤§¥ © ¢b¡�®¢¡ ±þ± ¥	®�² © ¦Xµ2ª © ¤ ¾ ¡�®6ªy¢W²»¤ © ñÆ¢W£	²»¯ ³ ª ©  ¥¡sª ± ¢6¤å »ªU®W¦g¡
°yªU®W²»ªy¢6²�¤ © ¯Þ² © Ø�¡ ¬h© ¤§  ± ¯ © ¥	¨ Ì ¡s®i· £	² ³ £�¨Mª ¬ ®¢¡ Ù ¥	²»®§¡ ³ ¤§®W®§¡ ³ ¢6²»¤ © ¯i¢6¤ Ì ¡Í¨Mª ± ¡�¢6¤á¢6£E¡
³  »ªU¯W¯�² ³ ªU `µ2ª ©  ´ª�· ¯sÁ=Â ¬`¾ ² ³ ªU ­¨�¡
¢6£	¤ ± ¯=¤Uµ ³ ¤§®�®¢¡ ³ ¢6²�¤ © ¯�¢6¤¡µ2ª ©  ´ª�· ¯ ± ¥E¡�¢6¤FØ¤¡ ¬]© ¤U  ± ¯ © ¥	¨ Ì ¡�®
¡�Ô_¡ ³ ¢6¯¹£Oª�°¦¡ Ì ¡;¡ ©i¾ ®W¤ ¾ ¤§¯§¡ ±�ÌR¬ ¨Mª ©R¬ ªy¥Î¢6£	¤U®W¯s¿0¸¢q Òz× s ¿ q ò§É s ¿ q ð Ð s ¿Oª ©	± q ò§Ë s ½ ÁÆÂ¹£H¡s¯§¡,ªy®¢¡U¿­¤Uµ
³ ¤U¥	®W¯§¡U¿&¥ ©µ© ¡ ³ ¡�¯W¯6ªy® ¬ · £H¡ © ¢6£H¡ Ö ÄÆÅÎÇ ª ¾	¾ ®�¤Rª ³ £©²»¯¹¥	¯§¡ ± Á
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Â¹£H¡ Ö ÄÆÅÎÇêª ¾	¾ ®�¤Rª ³ £å¢6¤Þµ2ª ©å± ¡s¯�²»¦ © ªU¯¡¦§²�°¦¡ © ² © Â=ª Ì  £¡ Ð Á Ò ªU¯W¯�¥	¨�¡ ±Í³ ¤ © ¯�¢8ª © ¢ó°`²»¯ ³ ¤§¯�²�¢ ¬
ª ©	±X± ¡ © ¯�²�¢ ¬ ®6ªy¢W²»¤§¯ Ì ¡�¢Ï·@¡;¡ © ¨+¤ ± ¡s �ª ©	±X¾ ®W¤U¢W¤U¢ ¬`¾ ¡yÁ¡Â¹£H¡�¯¢¡{®§¡s¯A¢6®W² ³ ¢W²»¤ © ¯ ³ ª ©XÌ ¡,®¢¡s »ª . ¡ ± ¿
£	¤>·@¡�°g¡�®s¿�ª ©	± ¢6£E¡L¯ ³ ªU �² © ¦�®§¡s »ªy¢6²�¤ © ¯ ³ ª ©JÌ ¡Í®¢¡4º ± ¡�®W²�°¦¡ ± ¢6¤á² ©	³ ¤§® ¾ ¤§®Wªy¢b¡�°`²»¯ ³ ¤§¯�²�¢ ¬ ª ©	±
± ¡ © ¯W²�¢ ¬ ¡
Ô«¡ ³ ¢6¯(µk¤§®�ª ¾Î¾  »² ³ ªy¢W²»¤ © ¢6¤«¨M¤ ± ¡s ¶µ2ª © ¯¡¤ ¾ ¡s®Wªy¢b¡ ± ¥ ©	± ¡�® ± ²�Ô«¡�®¢¡ © ¢ Ñ ¤>· ¨�¡ ± ²»¥	¨+¯sÁ
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©�²�¯ ³ ¤§¯W²�¢ ¬ � Å� Ç ì Ì�

��¡ © ¯W²�¢ ¬ � Å� Ç ì Ì]

Ç
¡ © ¦U¢W£ P ÅP Ç ìÑÂ

Ã6Ä À ì Ã6Ä Á Q ÅQ�Ç ì���É

I'JLK À ìÊI'JLK Á N ÅN Ç ì ��É k

Y:Z À ì Y[Z Á Ë Á ÅË Á Ç ì Ì] �� kÉ k

Í À ì Í Á Î ÅÎ Ç ì Ì] �� pÉ k

Ï À ì Ï Á Ð ÅÐ Ç ì Ì] �� kÉ

Ò ÅÒ Ç Ò ÅÒ Ç ì Ì� Â
Â=ª Ì  ¥¡ Ð Á Ê­ë]Ö ÄÆÅÎÇåª ¾	¾ ®W¤Rª ³ £M¢6¤Kµ2ª ©«± ¡s¯�²»¦ © ñ`¢6£Oªx¢�² ©	³  �¥ ± ¡s¯�¢6£H¡�¡�Ô_¡ ³ ¢?¤Uµ0°yªU®W²»ª Ì  £¡c°`²»¯ ³ ¤§¯�²�¢ ¬
ª ©	±©± ¡ © ¯W²�¢ ¬ ®6ªy¢W²»¤§¯ Ì ¡�¢Ï·@¡;¡ © ¨+¤ ± ¡s ¶ª ©Î±p¾ ®�¤U¢6¤y¢ ¬­¾ ¡
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¾ ªU®WªU¨�¡�¢b¡�®W¯?· £	² ³ £�ªU®§¡F®¢¡� ¥¡�°yª © ¢ ¢6¤�¡ © ¯W¥	®§¡�µk¥Î »  ±­¬h© ªU¨M² ³ ¯W²�¨M²� ´ªU®�²�¢ ¬ ¸k· £Î² ³ £©² ©	³  »¥ ± ¡�¯ ¦g¡s¤yº
¨�¡�¢6®�² ³ ¯W²�¨M²� ´ªU®�²�¢ ¬ ª ©	± ÀI² © ¡�¨«ªy¢W² ³ ¯W²�¨M²� ´ªU®�²�¢ ¬Î½
ë ¢6£H¡�ÅI¢6®W¤U¥	£OªU "¿�Ø¤¡ ¬]© ¤§  ± ¯Fª ©Î±åÜ ¥	 ¥¡�® © ¥	¨�º
Ì ¡s®W¯�Á ø © ¨�©=�cÃa¯ ¬ ¯A¢b¡�¨M¯ ¢6£H¡ ¾ ®§¡s¯�¯W¥	®§¡,®�²»¯¢¡�ª ³ ®W¤§¯�¯¹¢6£H¡óµ2ª © ²»¨ ¾ ¡� » £¡s®�¥ ©	± ¡s®¤¡ . ¢¢¡s® © ªU P »¤Rª ±
¸2²"Á ¡yÁ�¿ Ì ª ³ À ¾ ®§¡s¯�¯W¥	®§¡ ± ¥H¡�¢6¤p¯ ¬ ¯�¢¢¡s¨ ®¢¡s¯�²»¯A¢8ª ©	³ ¡ ½ ²»¯ó¤ © ¡+¤Uµ?¢W£H¡M¨+¤§¯A¢,²�¨ ¾ ¤§®A¢8ª © ¢�ª¦¡�®W¤ ±Î¬ º
© ªU¨+² ³ µ2ª ©�¾ ¡�®�µk¤§®�¨«ª ©Î³ ¡ ¾ ªU®WªU¨�¡�¢b¡�®W¯�¿O¯W² ©Î³ ¡ó²�¢ ³ £	ªU®6ª ³ ¢b¡�®W²»û ¡s¯¹¢6£E¡�®§¡s¯�¥	 �¢W² © ¦ Ì ª ³ À ¾ ®¢¡�¯W¯W¥Î®¢¡
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K © FcJH¡·noe h¿U m9¡;¡ b H RMe © ¡ h J�K S J�l H q ¡ U FPJH¡·k´K U O H RMK»û H FPKie © m�e UcU K ¶ R¥¡Gp
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vxJH¡jl H K © e ¶ � ¡ S FPKMk¦¡jK U FPeae ¶ F H K © LNRie ¶ H R�n�e h m H F�Fb¡dQ © K © gyeNQ�l H FPKie ©�¶ eEFPJ H Q�eNO ©�b FPJE¡¦g H ©
FPJ�Qce H F H ©�b K © FPJH¡ b KMD�O U ¡dQ U ¡ S FPKMe ©�U H ©�b�b ¡­F H KMRÃK © gyeNQ�l H FPKie © H ¶ eNO�F¾Rie S H RMK»û;¡ b H ©�b�U m_¡ S K�ã S
noe hÄU FPQ�O S FcO�Q¢¡ U H ©�b FPJH¡tKiQ b I © H l>K SdU O ©�b ¡dQ¦k H Q�KieNO U l>e b ¡ U eEg'g H © eNm9¡dQ H FPKMe © pjvxJH¡�noe h
k´K U O H RiK�û H FcKie © FPJ�Q�eNO�LNJ}FcJH¡jl9e b ¡tR�g H ©}h H U m�J�eGFPeNLNQ H m�JH¡ b H ©�b k´K b ¡teaF H m9¡ b ¡ © H ¶ RiK © L�FPJE¡
U FcO b IÅeEg¾FPJH¡ U F¢¡ H b I H ©�b O ©�U Fb¡ H b IÆnoe h m�JH¡ © eNl�¡ © H p�vxJH¡ © ¡ hÇb Ig¡�K © � ¡ S FPKMe © l�¡tFcJ�e b
O U ¡ b qC: s WygyeEQsFPO�Q ¶ O�R£¡ © F�noe h k´K U O H RiK�û H FcKie © `¦Q§¡tkg¡ H R U FcJH¡�noe hÈU FcQ¢¡ H q´RMK © ¡ U µ H ©�b Q¢¡tk¦¡ H R U
J�e h FPJE¡\noe h¹U FPQcO S FPO�Q¢¡ Ur¶ ¡tJ H kg¡Eµ H ©�b J�e h FPJH¡tKiQ U FcQcO S FPO�Q§¡ S J H © L¦¡ U O ©�b ¡dQ b KMD_¡dQ§¡ © F�g H ©
eNm9¡dQ H FPK © L S e ©�b KMFcKie ©�U p

~rQ§¡ H Uxh JH¡tQ¢¡ b Ig¡·K © � ¡ S FPKMe © J H kg¡ ¶ ¡;¡ © H m�m�RiK£¡ b H Q§¡ H U gyeNRiRMe hwUsë g H © KMl9m9¡dRMR¥¡tQ±¡ . KMFuµ)g H ©
UcS QceNRMR h H RMR ¶ eNO ©�b H Q�I>R H I¦¡dQ²Q§¡dLNKMe © µ�g H ©}U�S QceERiR S O�F�|;eED1µ´g H © FPJ�Q�e H Fdµ b KVD¨O U ¡dQ H ©�b O�m U FPQ§¡ H l
eEgC¡tk H m³eNQ H FPeNQtp#vxJH¡ U ¡ H Q§¡ H U eEg b I¦¡sK © � ¡ S FPKie © K ©�U K b ¡¦FcJH¡:¨�©1~�� H Q¢¡ U J�e h)© K © �1KiL�p ð pBÀ)p

vxJH¡ U FPO b IÉeEg�noe h m H F�Fb¡tQ ©�U FcJ�QceEO�LNJÉFcJH¡sg H ©�h KiRiR ¶ ¡ U ¡;¡ © Fce�Q¢¡­kg¡ H R�l H © I b KMD_¡dQ¢¡ © F
F;I´m_¡ U eEg{K © gyeNQ�l H FPKie © ñ�gyeNQ¤¡ . H l>m�R¥¡Gµ�Q§¡dLNKMe ©�U eEg#Q§¡tk¦¡dQ U K © L9noe h µ U ¡tm H Q H Fb¡ b noe h µ U J�KMgÊF U K ©
FPJE¡9m³e U KVFPKMe © eEg²FcJH¡ U ¡tm H Q H FPKie ©/¶ O ¶�¶ R¥¡ U H F\FcJH¡�g H © FPJ�Q�e H Fuµ U JH¡ H Q\R H I¦¡dQ U H FjFPJE¡�¡ . KMF\eEg

ò ¯



g H © H ©�b H Rie © L b KVD¨O U ¡dQ h H RiR U µ H ©�b H © I�O ©�U F¢¡ H b I�n�e h m�JH¡ © eNl�¡ © H WyKZpÛ¡EpVµoe UcS KiRiR H FPeEQ�I H ©�b
m9¡dQcKMe b K S kEeNQ�F¢¡ .ÆU JH¡ b�b K © L�µ ¡tF S pC`�pAvxJH¡ � ¡­F Ú�U m�R H U J#¡tD_¡ S FWÝËW(KZpÛ¡EpVµ¨FPJH¡ U ¡dm H Q H F¢¡ b � ¡tF¦noe h
gyQceElÌFcJH¡}g H © FPJ�Qce H F�Kil>m�K © LEK © L�e © FPJE¡�¡tk H m³eNQ H FceNQsg H S ¡�` h H U H R U e@K © k¦¡ U FcKiL H Fb¡ b µ H ©�b
l H I�R¥¡ H b FPe>m�e U�U K ¶ R¥¡¦KMl9m�Qce©kg¡tl�¡ © F U K © ¨�©1~�� S eEl9m³e © ¡ © F b ¡ U KML © p
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vxJH¡ UcS H RiK © LTR H hwU K ©�b K S H Fb¡AFcJ H F H ½�FPeÆ½ UcS H R¥¡�l>e b ¡dR h KMRiR ¶ ¡ U O)Ð S K¥¡ © FjgyeNQ¦FcJH¡am�QceEm_¡tQ
H m�m�RiK S H FPKMe © eGg¾RMe h,U m_¡ ¡ b W²R¥¡ UcU FPJ H © ½ul ,¤U `�noe h k´K U O H RiK�û H FcKie © Fb¡ S J © KiÑ�OH¡ Ujh JE¡ © O U K © L
h H Fb¡tQ H U FPJH¡²l�¡ b KiO�l¹gyeNQ�l>e b ¡dR´Fb¡ U FPK © L�p{vxJ�K U Q§¡ b O S FPKMe © K © FcJH¡¬noe h k¦¡dRMe S KMF;IsK U ¡ UcU ¡ © FPK H R
K © eNQ b ¡dQ¬FceaO U ¡·FPJE¡\m�QceNm³e U ¡ b n�e h k´K U O H RiK�û H FcKie © Fb¡ S J © KiÑ�OH¡ U eEg8k´KiQ�FPO H RMRMI H © I}F;I´m_¡Gp'vxJH¡
Q¢¡ b O S FPKie © K © noe hÈU m9¡;¡ b H Q�K U ¡ U gyQ�eNlÌFcJH¡ S e ©�U F H ©�S IËeEgxFPJH¡fÒ¤¡tI © eER b�U�© O�l ¶ ¡dQtµjA�>±? � µ
U K ©�S ¡ Á K U FPJH¡ U H l�¡ H ©�b FcJH¡aq´K © ¡dl H FcK S k´K U�S e U KMF;IÆeEg h H Fb¡tQdµ � µ8K U e © ¡�Ó�gÊF¢¡;¡ © FcJ/FPJ H FjeEg
h H Fb¡tQdp'vxJH¡ H m�m�RMK S H FPKMe © eEg8FPJE¡\L¦¡ © ¡tQ H RMK»û;¡ b g H ©fUcS H RiK © L�R H hwU WZÔj� »�Á `(Fce�¨�©1~��Õg H ©�U gyeEQ
FPJE¡¾m�O�Qcm³e U ¡¾eEg S eNl9m H QcK © Lwl9e b ¡dR H ©�b m�Q�eEFPeEF;I´m9¡(F¢¡ U FPK © L ¶ ¡tF h ¡;¡ © H ©�b H KiQ ,�h H F¢¡dQ U I U Fb¡dl U
h H U ¡ U F H ¶ RMK U JE¡ b K ©�» ¡ S FPKMe © À�p ò p'�ÃO�Q�FPJE¡dQdµ H Ó�gÊFb¡;¡ © FcKil�¡ U Q§¡ b O S FPKMe © K © FPJH¡·noe h kg¡dRMe S KMF;I
K © FPJH¡Al9e b ¡dRzg H © Kil>m�RiK£¡ U FPJ H FrFcJH¡Al>e b ¡dR8g H ©ÉU m_¡ ¡ b H ©�b FcJH¡sn�e h Q H Fb¡ H Q¢¡sQ¢¡ b O S ¡ b¼¶ I
H g H S FceNQxeEgºÓ�gÊFb¡ ¡ © p

ø © H b�b KVFPKie © µNÒ¤¡tI © eNR b�UL© O�l ¶ ¡dQ U Kil>KiR H QcKVF;I>WygyeNQºÓ . ¡ b9» FcQceNO�J H R © O�l ¶ ¡dQP`1Kil>m�RiK£¡ U1Ö O�R¥¡tQ
© O�l ¶ ¡dQ U KMl9KMR H Q�KMF;INp×vxJH¡�g H ©ØU�S H RMK © LÆQ¢¡ U O�RVF Uab ¡tQcKMk¦¡ b K ©Ù» ¡ S FPKie © À�p òÆU J�e h FcJ H F Ö O�R¥¡tQ
© O�l ¶ ¡dQ U Kil>KiR H QcKMF;IwK ©�b K S H F¢¡ U H m�Q§¡ UcU O�Q¢¡(Q H FPKie ¶ ¡tF h ¡;¡ ©AU�S H R£¡#l9e b ¡dRGg H © H ©�b m�QceGFPeEF;I´m9¡�g H ©
eEg H m�m�Q�e . KMl H F¢¡dRVIfÀ�pBÚ)p¬vxJH¡ U I U F¢¡dlÛQ¢¡ U K U F H ©�S ¡sgyeEQwFcJH¡\l9e b ¡dRzg H ©�UcS H R¥¡ U�h KVFPJ�FPJH¡ Ö O�R¥¡tQ
© O�l ¶ ¡dQ ¶ H U ¡ b e © FPJH¡\Q¢¡ U K U F H ©�S ¡ S eNl>m�e © ¡ © Fuµ³K © FPJ�K U�S H U ¡EµÃFPJH¡:¡tk H m³eNQ H FPeNQ S eEQ¢¡EpxvxJ�O U µ
H © eGFPJH¡tQ H b k H © F H Lg¡>eEg U ¡tR¥¡ S FPK © L H ½9FceË½ U�S H R£¡9l>e b ¡dR#g H ©×U I U Fb¡tlÜK U FcJ H F ²aÓF³"ÖÆµ�¬®­0¬­¬9°¦ó
³�òÆ°�çFÖÆµ§°¦²LÖÆµ*å�ÖÆµ�³êå¢°¦¬A¬­²aá/³�ó ä Ô ³ Õ á/³¢âx°Æá"²­ÓF³Oá�ùÈá�²´³ ô µb³�á�¬¥á�²M°¦¬«å�³6ä�ÖÆµ�²aÓF³ ô Ö;âG³�ó_ä °¦¬ ²´³�á�²aá p
vxJH¡ H m�m�RiK S H FcKie © eEg{FPJH¡\noO�K b�b I © H l>K S\UcS H RiK © L�R H hwU FPe9FPJH¡sl9e b ¡dRzg H © J H U K ©�U O�Q¢¡ b FPJ H F
FPJE¡ H S FPO H R¨noe h K U Q¢¡ H RiK�û;¡ b H F¬FPJH¡jm�Q�eEFPeGF;I)m9¡jeNm9¡dQ H FPK © L S e ©�b KMFcKie ©�U O U K © L�FPJH¡ H S FPO H R�g H ©
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l>e b O�R¥¡EµG¡tk¦¡ © FPJ�eNO�LNJ}KVF¬K U eNm9¡dQ H FPK © LAK ©�h H Fb¡dQ²K ©�U Fb¡ H b eEg H KiQtpsÝ ÓF³�µb³aä�ÖÆµb³���²­ÓF³:°Gå�² Õ °¦ó¦ä °¦¬
å¢°¦¬ Ô ³ Õ á/³¢â(°Æá¤²­ÓF³ ô Ö;âG³�ó;ä °¦¬�¬­¬O®±°¦²´³�µ °¦²�â¦ùÆ¬9° ô ¬Må¢°¦ó­ó ù�á�¬ ô ¬­óú°¦µ�å�ÖÆ¬9â0¬­²v¬MÖÆ¬Eá�� FcJ´O U K ©�U O�QcK © L
FPJ H FxFPJH¡jl>e b ¡dR�¡ . H S FPRVI U KMl�O�R H Fb¡ U FPJH¡ H S FPO H R¨m�QceEFceEF;I´m_¡jg H © eNm9¡dQ H FPK © L S e ©�b KMFcKie ©�U p
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~ © ¡ . m_¡tQcKMl�¡ © F H RzFb¡ U F¦g H S KiRMKMF;I h H U¦b ¡ U KML © ¡ b H ©�b g H ¶ QcK S H F¢¡ b FPe H RiRie h m�QceNm9¡dQ�noe h k´K U O´|
H RMK»û H FPKie © H ©�b J�eEO U ¡TFPJE¡"¨�©1~���l>e b O�R¥¡EpÅvxJH¡fl>e b ¡tR¾g H © WÊFPJH¡ H S FPO H R²g H © l>e b O�R¥¡}K ©
FPJ�K UjS H U ¡©`�µ H ©�b K © g H S FjFPJH¡�¡ © FcKiQ¢¡�¨¤©{~�� H U�U ¡tl ¶ RMIEµ h H U m�R H S ¡ b K © H R H Q�Lg¡�R¥¡ . H © F H © q
WykEeNRiO�l�¡�eEg H ¶ eNO�F ð ]N]TL H RiRie ©�U `�p�vxJ H Fsl9eGFPeNQ h H U\S eNO�m�R¥¡ b k´K HfH Lg¡ H Q·Q¢¡ b O S FcKie © eEg=½�[
FPKMl�¡ U FPe H S J�K¥¡­kg¡¬FPJE¡ S eNQ�Q¢¡ S F'l9e b ¡tR)g H ©�U m_¡ ¡ b W U ¡ ¡w�{KiL�p ð p ð `�p{vxJH¡wLg¡teNl�¡­FPQ�K S²b Kil�¡ ©�U Kie ©�U
eEg�FcJH¡ ð ]N]9L H RiRMe © F H © q h ¡dQ§¡ ò_ß J¬à¼À ß J¬àÅÀ ß J·pxvxJH¡\Fb¡ U F6¨¤©{~��ál>e b ¡dR8J H b l H . KMl�O�l
b KMl�¡ ©�U KMe ©�U eEg1½ � À ß J¨à�½ ß J¨à�½ ß J¬p�vxJH¡wF H © q U K»û ¡ U ¡dR£¡ S Fb¡ b>h H U¾U O�Ð S K¥¡ © FPRMI�R H Q�Lg¡¬FPe H kNeNK b
H © I}noe háS eNO�m�RiK © L ¶ ¡­F h ¡ ¡ © FcJH¡jK © R£¡tF¬noe h H ©�b ¡ . KMFxn�e h gyQceNlÈFPJH¡·l>e b ¡dR¨g H © p#vxJ�K Uxh H U
S e © ÓoQcl�¡ b O U K © L S e © kg¡ © FPKie © H R b I¦¡ H ©�b FPO)gÊF U K ©�U K b ¡²FPJE¡¬F H © qjFPe U FPO b IAFPJE¡xm H FcF¢¡dQ © K © FPJE¡
¡ . F¢¡dQ © H R{noe h W%eNO�F U K b ¡�eEg'FPJE¡�l9e b ¡dR8g H © H RMe © L�FcJH¡�Q¢¡­FPO�Q © noe h `­p\vxJH¡ H S FcO H R1Ñ´O H © FPKMF;I
eEg h H Fb¡dQwO U ¡ b K © FPJH¡·F H © q h H U H m�m�Q�e . KMl H Fb¡dRVITÀ ò ]�L H RiRMe ©�U p

ø F h H U¾U J�e h)© gyQ�eNl,FPJE¡=g H ©>UcS H RiK © LjR H hwU WÊgyQceNl Ö Ñ U p)À�pV½�¯¦FPesÀ�pM½u]_`­µ_FPJ H F¾gyO�RiR b I © H l>K S
U KMl9KMR H Q�KMF;I¼K U H S J�K£¡tkg¡ b gyeEQ H e © ¡­|ZFPeG|�e © ¡ U�S H R£¡TQ H FcKie ¶ ¡tF h ¡;¡ © FcJH¡Tl9e b ¡tR·W%eEm_¡tQ H FcK © L¼K ©
h H Fb¡tQ�` H ©�b m�QceEFceEF;I´m_¡¼W%eNm9¡dQ H FPK © LÉK © H KiQP`·FcJH¡�g H © µ#KMg¬FcJH¡}l>e b ¡tR(g H ©ËU m9¡;¡ b K U Q§¡ b O S ¡ b
¶ I2½�[�FPKMl�¡ U FPeTFcJ H FjeEg'FPJE¡>m�QceEFceEF;I´m_¡Gp�vxJH¡al9e b ¡dRºg H ©ÆU m9¡;¡ b Q§¡ b O S FPKMe ©Åh H U H S J�K£¡tk¦¡ b
FPJ�QceNO�LEJ H Q¢¡ b O S FPKie © Lg¡ H Q�W h eNQcl�F;I)m9¡©` H S FPK © L h KVFPJ H J�eNQcK�ûde © F H R¬K © m�O�F H ©�b kg¡tQ�FPK S H R
eNO�Fcm�O�FdpÉvxJH¡ U m_¡ ¡ b Q§¡ b O S FPKMe © Lg¡ H Q h H U�S eNO�m�R£¡ b Fce H b�S pÉl>eEFceNQ}W ½ ,yð J�mªp H ©�b À ò ]E]
Òwm�lâl H . pC` h J�K S J�Q H © eEg H k H QcK H ¶ R£¡ b�S p(m³e h ¡tQ U O�m�m�RVIÅW"ÀE](© H ©�b ¯G] H l9mfl H . pC`�p#vxJH¡
U m9¡;¡ b eEg'FcJH¡�g H ©¼h H Ujb ¡­Fb¡tQcl>K © ¡ bÅ¶ IÆO U K © L H U FcQce ¶ e U�S eNm9¡�e © FPJH¡�l>eEFPeEQ¦eNO�Fcm�O�F U J H gÊF

òUð



�1KiLNO�Q§¡ ð p ð	ë vxJH¡ H S FcO H R¨F¢¡ U F�g H S KiRiKVF;I>O U ¡ b gyeNQ¬noe h k)K U O H RiK»û H FPKMe © ¡ . m9¡dQ�Kil�¡ © F U
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W%K"p ¡GpMµ�K © m�O)FxFPeaFPJH¡jQ¢¡ b O S FPKie © L¦¡ H QP`­p
vxJH¡�g H ©/U m9¡;¡ b×h H U H RVFb¡dQ§¡ b/¶ IÆk H Q�I)K © L�FcJH¡�K © m�O�FjkEeNRMF H Lg¡ H ©�b R£¡tF�FPK © L�FcJH¡ S O�QcQ§¡ © F

b Q H hã¶ ¡ U ¡tF ¶ IäFcJH¡¼g H ©Ê,GU I U F¢¡dl S eNO�m�RMK © LåKMF U ¡tRMg µ h J�K S J U ¡dQ�kg¡ b H U H © K ©�b K S H FPeNQ�gyeEQ
U I U Fb¡dlæQ§¡ U K U F H ©�S ¡EpAvxJE¡ag H ©¼U m9¡;¡ bÆh H U l9e © KMFPeEQ¢¡ bÉ¶ I H U FPQ�e ¶ e UcS eNm_¡Gp{ÿ�eEFPK S ¡AFcJ H F·FPJE¡
g H ©TU m_¡ ¡ bfS H ©T¶ ¡·Q¢¡ b O S ¡ b K ©�b ¡dm9¡ ©�b ¡ © F=eGgzFPJH¡ U I U Fb¡tlâQ¢¡ U K U F H ©�S ¡>W ¶ H S qN|;m�Q§¡ UcU O�Q¢¡u`¬O U K © L
FPJ�K U l�¡tFPJ�e b eEgºg H © Fb¡ U FPK © L�p

vxJH¡ h H Fb¡dQ¦F H © q h H U g H ¶ QcK S H Fb¡ b O U K © L S R£¡ H Q¦R£¡ . H ©¼U JH¡;¡­Fsl H F¢¡dQcK H RZµ h KMFcJ¼F H © q h H RiR U
eEg íï K ©�S J×FPJ�K S q © ¡ U�U H ©�b H F H © q¼noe´eNQAeGgj½t|;K © p�FcJ�K S q S R¥¡ H QAR¥¡ . H © pÉvxJE¡}F H © q h H RiR h H U
g H U Fb¡ © ¡ b/h KVFPJ UcS Q¢¡ hwU H ©�bÅh H U l H b ¡ h H Fb¡dQ |�FcKiLNJ_FjO U K © L U KMRiK S e ©ÆU ¡ H R H © F H F H RMR�FPJH¡ h H RiR
� O ©�S FPKMe ©�U FPe×m�Q¢¡tk¦¡ © F}R£¡ H q H L¦¡EpçvxJH¡�F H © q h H RMR U�h ¡dQ¢¡ ¶ Q H S ¡ b W U O�m�m�eEQ�Fb¡ b `>O U K © L U F¢¡;¡tR
m�R H Fb¡ U K © eEQ b ¡tQ\Fce b K U FPQ�K ¶ O)Fb¡�FPJH¡>Rie H b H Rie © L�FcJH¡ h H RMR Ujb OH¡aFPefFPJH¡ h H Fb¡dQ\m�Q§¡ UcU O�Q¢¡Gpf~
U F¢¡;¡tR'gyQ H l�¡ h H U l H b ¡�gyeNQ¦FcJH¡�F H © q@K © eNQ b ¡dQ·FPefm�Q�e©k)K b ¡�¡ . FPQ H U O�m�m³eNQ�F H F·FcJH¡ S eNQ © ¡dQ U
H ©�b�U K b ¡ U p'vxJ�K U H R U e H RMRie h ¡ b gyeNQX¡ H U ¡jeEg{FcQ H ©�U m�eEQ�F H FPKie © eEg1FcJH¡·F H © q³p

vxJH¡fl9e b ¡tR¾g H ©Ëh H UaU O ¶ l�¡tQcLg¡ b O ©�b ¡dQ h H Fb¡tQdµ U O S JØFPJ H F�FPJE¡TK © R£¡tF�eGg=FcJH¡}g H ©Ëh H U
H F H b ¡tm�FPJÙeEg�½©èÅK ©�S JE¡ U O ©�b ¡dQ>FPJH¡ h H Fb¡dQ U O�Q�g H S ¡Gp ø © H b�b KVFPKMe © µ'FPJH¡�l9e b ¡dR¬g H ©Øh H U
m�R H S ¡ b K © FPJH¡ S ¡ © F¢¡dQ�eGg¬FPJH¡>F H © q h K b FPJ´| h K U ¡Uñ ¶ O)F�R¥¡ © LEFcJ h K U ¡aFPJH¡>g H ©×h H U m³e U KMFPKMe © ¡ b
H Fr¯ ò K © p(gyQceNl±e © ¡seEg1FPJH¡:¡ ©�bÉh H RiR U µ U e>FPJ H FwFcJH¡dQ§¡AK UwU O�Ð S K¥¡ © F U m H S ¡ H k H KMR H ¶ R¥¡rgyeNQwFPJE¡
¡ . KVF\n�e h FPe b KMD�O U ¡ ¶ ¡tgyeNQ§¡>Q§¡tFcO�Q © K © LfFPefFPJH¡ag H © K © R£¡tF U K b ¡Ep�vxJH¡ U K»û ¡>eGg²FPJE¡>F H © q h H U
R H QcLg¡ã¡ © eNO�LNJÉFce�¡ ©�U O�Q¢¡AFcJ H F�FPJH¡[¡ . KMF�noe h gyQceElâFPJH¡[¡tk H m³eNQ H FceNQwK U�b ¡ S eNO�m�R£¡ b gyQ�eNlâFPJE¡
noe h H F¦FPJE¡Ag H © K © R¥¡tFdp·vxJ�K U¦h H U k¦¡dQcKVÓF¡ bÆ¶ I@O U K © L ¶ eEFcJ@FPO�gÊF U H ©�bÆS e © kg¡ © FcKie © H R b Ig¡�Fce
e ¶�U ¡dQ�kg¡jFPJH¡·Q§¡tFPO�Q © noe h m H FcF¢¡dQ © H RMe © L�FcJH¡6¡ . Fb¡tQcKMeNQ¬eEgºFPJH¡ã¨¤©{~��Õl9e b ¡tR�g H © p u eEFPJTFPJE¡
noe h k´K U O H RMK»û H FPKie © Fb¡ S J © KiÑ�OH¡ U²S e © ÓoQ�l�¡ b FcJ H F'FPJH¡wnoe h ¡ © Fb¡dQ�K © LjFPJE¡�g H © K © R¥¡tF�eNQcKVÓ S ¡ h H U
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¶ ¡tF h ¡;¡ © èE]N]9Òwm�lâFce H ¶ eNO�F=À_¯E]E]9Òwm�l�p¬vxJH¡sn�e h k´K U O H RMK�� H FPKMe © Q¢¡ U O�RVF U K ©�b K S H F¢¡ b FPJ H F
FPJE¡sRMe S H R�noe hëS J H Q H S Fb¡tQcK U FPK SdU H Q¢¡ U FcQce © LNRMI b ¡dm9¡ ©�b ¡ © F¦e © FPJE¡\g H ©�U m9¡;¡ b p�� © m H Q�FPK S O�R H Qdµ
FPJE¡dQ¢¡�K U l>eNQ¢¡sQ¢¡ S KiQ S O�R H FPK © L9n�e h H Q�eNO ©�b FcJH¡Ag H © KMl9m9¡dRMR¥¡dQ H ©�b H FrFcJH¡ S O�F�|;eED/Q¢¡tLNKie © eEg
FPJE¡9g H © FPJ�Q�e H F[¡ . KMF\gyeNQjRie h g H ©×U m9¡;¡ b�U WyKZpÛ¡EpVµ1l>e b ¡dR��±½�[E]�Ò�m�l�µ h J�K S JÅFPQ H ©�U R H Fb¡ U Fce
m�Q�eEFPeEF;I´m9¡	�Ç¯N¯E[E]TÒ�m�l}`�µ S eNl>m H Q§¡ b FPeTJ�KiLNJ@g H ©ÆU m_¡ ¡ b�U W%l>e b ¡dR�
í½�[E]TÒwm�l�` °¦²
�º�ª³¢â
âGÖÆ®&¬Eá�²lµ�³¢° ô á�ùÈá�²´³ ô µb³�á�¬¥á�²æ°¦¬«å�³ ß ~¬FwFcJH¡jJ�KiLNJE¡dQxg H ©�U m9¡;¡ b�U ¡­FcFPK © L U H ¶ e©kg¡�W%l>e b ¡tR�
 ½�[G]
Òwm�l H ©�b m�Q�eEFPeEF;I´m9¡��ê¯N¯N[E]sÒ�m�l}`�µ´FcJH¡rnoe h ga¡ H FPO�Q§¡ U²h ¡dQ§¡·Q¢¡dR H FPKVkg¡tRMIaK ©�U ¡ ©�U KMFcKMk¦¡=FPesg H ©
U m9¡;¡ b k H Q�K H FcKie © H FxÓ . ¡ bÉ¶ H S qTm�Q¢¡ UcU O�Q¢¡Gp¦W U ¡;¡s�{KML U p���pBè H ©�b ��p��N`

��������� ��� �"!$#�%'&)(+*-,/.$0�12(��
� H ©åS O�F�|;eEDÕQ§¡dLNKMe © úfO ©�U Fb¡ H b I2kNeEQ�FPK S H R¬n�e híh KMFPJ2noe h Q§¡tk¦¡dQ U H R , Q¢¡ S KiQ S O�R H FPKMe ©2h H U e ¶ |
U ¡tQ�k¦¡ b H F H b �cH S ¡ © F�Fce/FPJE¡ S O)F�|;eGD H F H JH¡dKMLNJ_F�eEg·]�pC¯E[¦¨ÜW h JH¡dQ§¡#¨�K U FPJH¡�g H © FcJ�Qce H F
JH¡tKiLNJ_F�`wgyQceNl�FPJH¡ ¶ eEF�FPeNlÛeEg'FPJH¡sg H ©¼UcS QceNRMR H ©�bÆU m H ©µ© ¡ b H © H Q¢¡ H eEg H ¶ eEO�FjÀN]_^±eEg'FPJE¡
g H © FcJ�Qce H F S Q�e UcU | U ¡ S FcKie © H RjW U ¡;¡f�{KML U p3��pM½u]ÉFPe ��pV½�¯N`­pÆvxJH¡fl H K ©/S J H Q H S F¢¡dQcK U FcK S eEgwFPJE¡
noe ho© ¡ H QxFcJH¡ S O�F�|;eEDÉK U FcJH¡¦g H S FxFcJ H F¬FcJH¡¦noe h Q§¡tk¦¡dQ U ¡ U�b KiQ§¡ S FPKie © H Rie © L�FPJH¡ S O�F�|�eED h H RiR
W ¶ ¡tgyeEQ¢¡�¡ © Fb¡tQcK © L\FcJH¡ b KVD¨O U ¡dQP`­µ H ©�b noe hwU²¶ H S q�K © FPejFPJH¡ UcS QceNRMR H Q¢¡ H µ_FPJ H F¾K U µ ¶ ¡­F h ¡ ¡ © FPJE¡
S O)F�|;eGD H ©�b FPJH¡·g H © KMl9m9¡dRMR¥¡dQtp¹vxJ�K U J H U F h e9l H�� eNQX¡­D«¡ S F U ú

V �{KMQ U Fuµ�FcJH¡�g H © FcJ�Qce H F·K U m H Q�FcK H RMRMI54 ¶ RMe S q ¡ b76fb OE¡�FPe}FPJE¡ U ¡dm H Q H FcKie © Q§¡dLNKMe © pjvxJ�K U
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�{KMLNO�Q§¡���p®è�ú(� H © FcJ�Qce H FwQ¢¡tLNKie © ú#]�pB¯N[¦¨sµ)g H © eEm_¡tQ H FcK © L H FsW#è�kNeERMF U H ©�b ½©¯E]N]aÒ�m�l�`

�{KiLNO�Q¢¡8��p9��ú�g H © FPJ�Qce H FwQ§¡dLNKMe © ú']�pB¯N[¦¨\µ�g H © eNm9¡dQ H FPK © L H FsW²½���kNeNRVF U H ©�b ¯N¯E]E]�Ò�m�l±`
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�{KMLNO�Q§¡8��pM½©¯)ú'� H ©fS O�F�|;eED H ©�b�b KMD�O U ¡tQxK © R£¡tFsW S O�F�| U K b ¡©`¬]�pB¯N[¦¨

S H O U ¡ U H b ¡ S Q¢¡ H U ¡�K © FcJH¡ H ¶ KiRMKMF;IÉeEg²FcJH¡9g H © FPe�m�Qce b O S ¡9J�KiLNJH¡tQ·noe h
S eG¡tÐ S K£¡ © F U µ
H ©�b K © FcO�Q ©×S H O U ¡ U H RMe UcU W%eEg U F H FcK S m�Q¢¡ UcU O�Q¢¡©` b OH¡�FPeÉJ�KiLNJE¡dQsn�e h Q§¡ S KMQ S O�R H FcKie ©
H Q�eNO ©�b FcJH¡Ag H ©¼¶ R H b ¡[¡ . KMF H ©�b¼UcS QceNRMR1Q§¡dLNKMe © K ©�U F¢¡ H b eEg'noe h K © L}K © Fce}FPJH¡ b KMD�O U ¡tQ
H ©�b ¡­k H m�eNQ H FPeEQdp

V » ¡ S e ©�b µ b OH¡�Fce\FcJH¡wO ©�U Fb¡ H b Ianoe h m H F�Fb¡dQ © H F(FcJH¡wg H © FcJ�Qce H FuµNFcJH¡=K © R¥¡­F#noe h FPejFPJE¡
b KVD¨O U ¡dQ ¶ ¡ S eNl�¡ U J�KMLNJ�RVI b K U FceNQ�F¢¡ b H ©�b+© e © |�O © KMgyeEQcl S H O U K © LÅK © ¡tÐ S K¥¡ © F b KMD�O U ¡tQ
m9¡dQ�gyeNQcl H ©�S ¡Ep

��F�K Ush ¡dRiR(q © e h)© W;:·RiK © ¡4q�ÀNÚ s `¦FPJ H FAFcJH¡9k¦¡dRie S KVF;IÅm�QceEÓ�R¥¡ H FsFcJH¡ b KVD¨O U ¡dQsK © R£¡tF\J H U H
l H�� eNQ¦K © noOH¡ ©�S ¡ae © FcJH¡am_¡tQ�gyeNQ�l H ©�S ¡�eEg²¯�|�< S J H ©µ© ¡tR ,GS e © K S H R b KMD�O U ¡tQ U psvxJH¡�¡tD_¡ S F U eEg
FPO�Q ¶ O�R£¡ ©�S ¡Eµ�K © R¥¡­F ¶ eNO ©�b H Q�I>R H I¦¡dQ²FcJ�K S q © ¡ UcU µ © e © |�O © KVgyeNQcl>KMF;I�eGgzFPJH¡rk¦¡dRMe S KMF;I>m�QceGÓoR¥¡ H R U e
J H kg¡�l H�� eNQ�K © noOH¡ ©�S ¡ U e © FPJH¡ b KVD¨O U ¡dQ é U H ¶ KMRiKVF;I/FceÅL¦¡ © ¡tQ H F¢¡�m�Q§¡ U�U O�Q§¡�Q§¡ S e©k¦¡dQ�IEpçvxJ�K U
Q¢¡ U O�RVF h H U O © ¡ . m_¡ S F¢¡ bXU K ©�S ¡@m�Q§¡tk´KieEO U�U FPO b K£¡ U O U K © L�¨=eEF�| h KMQ¢¡ U H ©�bäÁ <w~ H ©�b ÿ'KVFPeEF
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FPO ¶ ¡ U K ©�b K S H Fb¡ b FPJ H F'FcJH¡ U ¡dm H Q H FcKie © �de © ¡ H F#FPJH¡wg H © FPJ�Q�e H F h H U l>eNQ§¡xRiKiq ¡dRVIAFPe\e SdS O�Q H F
FPJE¡¾FPeEmfW%eNQ U J�QceNO b `1eEg�FcJH¡¾g H © FPJ�Q�e H Fuµ H ©�b�© eEF H FºFPJE¡ ¶ eEFcFceNlÈWÃJ�O ¶ Q§¡dLNKMe © `­p1Ò¤¡ S H RiR_FPJ H F
Ô6¡ UcU�© ¡dQ�qB: s U J�e h ¡ b H J�KiLEJ�RMIfRMe H b ¡ b kg¡dRMe S KMF;I�m�Q�eEÓoR¥¡ H FrFcJH¡ ¶ eGFcFPeElÛJ�O ¶ Q§¡dLNKMe © H F=g H ©
¶ R H b ¡:¡ . KMF H ©�b H R H QcLg¡·kg¡tRie S KVF;I b ¡tga¡ S F H F=FcJH¡ U J�QceNO b@U K b ¡Ep���F=K U FPe ¶ ¡ © eEF¢¡ b µ³J�e h ¡­kg¡tQdµ
FPJ H F'FPJH¡wg H ©�¶ R H b ¡ H ©�b g H ©>S O�F�|;eEDfL¦¡deNl�¡tFcQcK¥¡ U eEg¨FcJH¡ S ¡ © FPQ�KMgyO�L H Rog H © m�Q¢¡tk´KMeNO U RVI U FcO b K¥¡ b
h ¡dQ¢¡ b KVD«¡tQ¢¡ © FwFPJ H © FPJ�e U ¡seGg1FcJH¡jm�Q¢¡ U ¡ © F=e © ¡Gp

» O�Q�m�QcK U K © LNRMIEµ¾FPJE¡�noe h Q§¡dl H K ©�U Q§¡dR H FPKVkg¡dRVI H F�F H S JH¡ b FPeÆFPJE¡ h H RiRxeEg b KMD�O U ¡tQ b e h)© |
U FcQ¢¡ H læeEg²FcJH¡ S O�F�|;eED2FcJH¡ag H ©/S O�F�|�eED H F\Rie h g H ©ÅU m9¡;¡ b�U p}~�J�KiLEJH¡dQ¦g H ©ÅU m9¡;¡ b�U e © FPJE¡
U H l�¡ U K b ¡­| h H RMRZµzFPJE¡>noe h ¡ . J�K ¶ KVF U FPJH¡>g H l>eNO U FPQ H ©�U KVFPeNQ�I U F H RiR�W b ¡tF H S J�l�¡ © F H ©�b Q§¡ H F�|
F H S J�l�¡ © F�`­p ÿr© FcJH¡9eGFPJH¡tQAJ H ©�b µ H F\FPJE¡ h H RiR'eNm�m³e U KMFb¡aFPJE¡ S O�F�|�eED¸K ©�U K b ¡aFPJH¡ b KMD�O U ¡dQdµ
H FwRMe h ¡dQxg H ©�U m9¡;¡ b�U FPJH¡jnoe h Q§¡dl H K ©�U H FcF H S JH¡ b FPeaFPJH¡ b KVD¨O U ¡dQ h H RiR"p u O�F H FwJ�KMLNJH¡tQ¬g H ©
U m9¡;¡ b�U FPJE¡�noe h K UrS eNl9m�R¥¡tF¢¡dRVI b ¡tF H S JH¡ b µªFcJ�O U ¡ . J�K ¶ KMFcK © L H\� ¡tFrn�e h m H F�Fb¡tQ ©¼U KMl9KMR H Q¬Fce
:·RiK © ¡ é U g H l>eNO U gyO�RiRMI U F H RiR£¡ b2b KVD¨O U ¡dQ U FPJ H F U J�e h ¡ b � ¡­F�F;I´m_¡feEg�noe h m H FcFb¡tQ © gyeNQAk¦¡dQ�I
J�KMLNJ H U m9¡ S F H ©�b�h K b ¡ H © LER¥¡\¯�|�< b KMD�O U ¡tQ U p

�{Rie h±b KiQ¢¡ S FcKie © H RxK © gyeNQ�l H FPKie ©Ëh H U e ¶ F H K © ¡ b gyQ�eNl FPJH¡ U JH¡ H Q9FcJ�K S q ¡ © K © L b Ig¡ÉF¢¡ U F U
H Fak H QcKMeNO U g H ©¸U m9¡;¡ b�U pÕvxJH¡ b KiQ§¡ S FPKie © eEg=FPJH¡fnoe hâh H U e ¶�U ¡tQ�kg¡ bç¶ I¸O U K © LÅFcJH¡ U JH¡ H Q
FPJ�K S q¦¡ © K © L b Ig¡ h J�K S JÕJ H U H S J H Q H S Fb¡tQcK U FPK S m�Q�eNm_¡tQ�F;IäeGgsJ H k´K © L�¡ . Fb¡ ©�U KMe © H R�|�k´K U�S e U KMF;I
H ©�b FcJH¡dQ§¡ ¶ IçgyeNQ�l9K © L×RMe © L H ©�bäU FcQcK © LEI b Ig¡ U FcQ¢¡ H q Ufh J�K S J S R£¡ H Q�RMI¸K ©�b K S H Fb¡�FcJH¡Énoe h
b KMQ¢¡ S FPKMe © ¡tk¦¡ © K © J�KiLEJ�RMIÅFPO�Q ¶ O�R£¡ © F H ©�b kNeNQ�FPK S H R²n�e híS e ©�b KMFcKie ©�U p=��F h H U m�e U�U K ¶ R¥¡�Fce
e ¶�U ¡dQ�kg¡¦FPJE¡¦noe hêb KiQ¢¡ S FcKie ©9¶ ¡tLNK ©µ© K © LAgyQ�eNlÇFPJH¡=g H ©}¶ R H b ¡�¡ . KVF²FceAFPJH¡ b KMD�O U ¡tQ¬K © R¥¡tFdµ H ©�b
U eEl�¡­FPKil�¡ U FcKiRMR H RMR¨FPJE¡ h H ITFPe�FPJE¡\eGg'¡­k H m�eNQ H FPeEQxK © R£¡tFxQ§¡dLNKMe © p

ÿr© ¡�eEg�FcJH¡�KMl9m³eNQ�F H © F�e ¶�U ¡tQ�k H FcKie ©�h H U FPJ H F=FPJH¡Al H�� eEQ=m H Q�F¦eGg�FPJH¡ UcS Q�eNRiRznoe h¹h H U
U q ¡ h ¡ b K © FPJH¡ b KiQ§¡ S FcKie © eEgzg H © Q�eEF H FPKie © µNFPe h H Q b�U FcJH¡ S O�F�|�eED U K b ¡ h H RiR H ©�b�b e h)©�U FcQ¢¡ H l
eEg²KMFup9vxJH¡ U q¦¡ h)© ¡ U�U�U F H Q�Fb¡ b H RMR�FPJH¡ h H IÆgyQ�eNløFPJH¡ag H ©Å¶ R H b ¡�¡ . KMFsQ¢¡tLNKie © H ©�b/U RMKiLNJ_FPRVI
O�m U FPQ§¡ H lâeGg1KVF H RMe © LAFcJH¡ UcS QceNRMR'W U ¡;¡j�{KML�p>��pM½uÀ_`(FPe�FcJH¡ b KMD�O U ¡dQ¬K © R¥¡­Fup�vxJ�K U H R U e5¡ . m�R H K ©�U
m H Q�FPK H RiRVI h J�IsFPJH¡ ¶ eNO ©�b H Q�IsR H I¦¡dQ © ¡ H Q{FPJE¡ b KMD�O U ¡tQ h H RiR)eNm�m³e U KVFb¡¾FcJH¡¬g H ©�S O�F�|�eED}K U gyO�RMRMI
U F H RiR£¡ b H F·J�KiLEJ@g H ©¼U m9¡;¡ b�U µºl H K © RVI ¶ ¡ S H O U ¡�FPJH¡�noe h eNQcKMLNK © H Fb¡ U gyQceElÛFcJ H F·m H Q�FjeEg'FPJE¡
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�{KiLEO�Q¢¡���pM½©À)ú'� H © FcJ�Qce H F H ©�b�b KMD�O U ¡dQwK © R£¡tFxQ§¡dLNKMe © µ8W ½�¯AkNeNRVF U µª½©èN]N]aÒwm�l�`

UcS QceNRMR{Q§¡dLNKMe © µ h J�K S J¼J H U J�KiLNJ¼l>eNl�¡ © FPO�l H ©�b K U¦U q¦¡ h ¡ b H h H IÉgyQceNl±FPJE¡�eNO�Fb¡tQ h H RiRºeEg
FPJE¡jg H ©�U�S Q�eNRiR"p�vxJH¡\Q¢¡ U O�RMF H © Fwnoe h K UxU Kil>KiR H Q(Fce H U q¦¡ h ¡ b � ¡tFwnoe h p

vxJH¡¬k´K b ¡te¦l>e b ¡(m�J�eGFPeNLNQ H m�J_I\F H q ¡ © FPJE¡²g H © FcJ�Qce H F�Q¢¡tLNKie © K ©�b K S H Fb¡ U FPJ H F{FcJH¡dQ§¡¬K U H ©
O ©�U Fb¡ H b I H Ril>e U F=m�O�R U H FPKMR¥¡¦noe h m H FcFb¡tQ © µ U KMl9KMR H Q¾FPeaFPJH¡\m_¡tQcKMe b K S kNeNQ�Fb¡ .�U JH¡ b�b K © L>gyQceNl
H S I´RiK ©�b ¡tQdp#vxJH¡·gyQ¢¡tÑ�OH¡ ©�S I h H U)© eGF¤¡ H U I}FPe b ¡­Fb¡dQ�l9K © ¡·O U K © L�FPJE¡ U JH¡ H QwFcJ�K S q ¡ © K © L b Ig¡Gp
vxJH¡jnoe h H FxFcJH¡\g H © FcJ�Qce H F¤¡ . KMFdµF¡ U m9¡ S K H RMRMI H FwFPJH¡jJ�KMLNJH¡dQxg H ©�U m9¡;¡ bÉU ¡tFcFcK © L U µÃK ©�b K S H Fb¡ U
H\� ¡tF·F;I´m9¡�noe h m H FcFb¡tQ © gyeNQ ¶ O�Riq�eEg'FPJH¡�g H © FcJ�Qce H F S Q�e UcU | U ¡ S FcKie © µ h KVFPJ@FPJE¡�e StS O�Q�Q¢¡ ©�S ¡
eEg1O ©�U Fb¡ H b ITnoe h¿U ¡dm H Q H FPKMe © gyQceNlÈFPJH¡ b KVD¨O U ¡dQ h H RiR UxU ¡ ¡A�{KML�p@��pM½���p
©¦K b ¡de¸l9e b ¡¼m�J�eEFPe U F H q¦¡ © H FfFPJE¡ b KMD�O U ¡tQ H ©�b ¡­k H m�eEQ H FceNQ � O ©�S FcKie © µ U J�e h ¡ b H ©

O ©�U Fb¡ H b Ijnoe h H ©�b J�KiLEJ�RMIrQ¢¡ S KiQ S O�R H FPK © L¬noe h m H F�Fb¡tQ © µ h J�K S J S eNO�R bs¶ ¡ H U FPQce © L S H ©�b K b H F¢¡
gyeNQwFPJH¡ARie h gyQ¢¡tÑ�OH¡ ©�S I H S eNO U FcK SÙ© eNK U ¡\gyeEO ©�b K © l H © I H O)FPeNl>eEFPKVkg¡[¨�©1~��¿l9e b O�R£¡ U W U ¡ ¡
�{KML U p7��pM½�[ H ©�b ��pV½A�_`rp

~¬FrFcJH¡sFceNm � O ©�S FPKMe © eGg�FPJH¡ b KMD�O U ¡dQ , ¡tk H m³eNQ H FceNQxnoe h µ�k´K U O H RMK�� H FPKie © Q¢¡ U O�RMF U K ©�b K S H Fb¡
FPJ H FzFPJH¡tQ¢¡ h H UºU KiL © KMÓ S H © FzFPJ�Q�eNO�LNJjnoe h×h J�K S J h H U8h H U J�KiLNJ�RVIrFcO�Q ¶ O�R¥¡ © Fdp1~¬F8FPJE¡ ¶ eEF�FPeNl
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�{KMLNO�Q¢¡8��pM½���ú <¦KMD�O U ¡tQxK © R£¡tF�B)eNm�m³e U KVFb¡¦g H ©fS O�F�|�eED h H RiR"µ8W�½���kEeNRMF U µ³¯N¯E]N]aÒwm�l}`

�{KMLNO�Q¢¡C��pM½©[)ú <¦KMD�O U ¡tQxK © R£¡tFDB�eNm�m³e U KMFb¡¦g H ©�S O�F�|�eED h H RiR"µzW"è�kEeNRMF U µz½©¯E]N]�Òwm�l}`
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�{KMLNO�Q¢¡8��pM½A�)ú <¦KMD�O U ¡tQxK © R£¡tF�B)eNm�m³e U KVFb¡¦g H ©fS O�F�|�eED h H RiR"µ8W�½�¯AkEeNRMF U µ³¯E]N]N]aÒwm�l}`

� O ©�S FPKMe © µ1FcJH¡9n�e h
h H U J�KiLNJ�RVIÆO ©�U Fb¡ H b INµ H ©�bËU J�e hwU K © Fb¡dQ�l9KVFcF¢¡ © FPRVI H 4 U m�R H U J¯¡­D«¡ S F 6 B
FPJ H F'K U µ_m H Q�F'eGg�FcJH¡xnoe hçU m�RiKMF U eED H ©�b FcQ H kg¡tR U H RMe © L¦FPJE¡wg H S ¡xeEg³FPJH¡¤¡­k H m�eNQ H FPeEQ H ©�b m H Q�F
eEgxFcJH¡�noe h ¡ © Fb¡tQ U FcJH¡O¡tk H m³eNQ H FPeNQtpÉvxJ�K U m�JE¡ © eNl�¡ © H e StS O�Q�Q¢¡ b H FAk H QcKMeNO U g H ©ËU m9¡;¡ b�U
H ©�b H Fxk H Q�KieNO U K © Fb¡ ©�U KMFcK¥¡ U p�W U ¡;¡\�{KML U p7��pM½�Ú H ©�b ��pV½©è_`rp

� © Lg¡ © ¡dQ H RZµ�FPJH¡wnoe h H F(FPJH¡ b KMD�O U ¡dQ U ¡ S FPKie ©9h H U gyeNO ©�b FPe ¶ ¡=J�KiLEJ�RMI�FcO�Q ¶ O�R¥¡ © Fdµ´FcJ�Q¢¡ ¡
b KMl�¡ ©�U KMe © H R'K ©w© H FcO�Q¢¡Gµ H ©�b ¡ . J�K ¶ KVFb¡ b H S e ©�U K b ¡dQ H ¶ R¥¡ H l>eNO © FAeGgwQ¢¡ S KiQ S O�R H FPKMe © K © FPJE¡
U K b ¡ h H RiR H ©�bÅ¶ eGFcFPeEløm H Q�FseGg²FPJE¡ b KVD¨O U ¡dQtp�~¬F\FPJH¡>Rie h ¡dQ·g H ©ÅU m9¡;¡ bËU ¡­FcFPK © L U FPJE¡>noe h
Q¢¡­kg¡tQ U H R h H U l9eEQ¢¡�m�Qce © eNO ©�S ¡ b H F¾FPJH¡�g H © FPJ�Qce H F ,Gb KVD¨O U ¡dQ¾K © R£¡tF(Q¢¡tLNKie ©�U R¥¡ H b K © L\Fce ¶ H S q
noe h K © FPe}FPJE¡�g H © Kil>m_¡tRiR¥¡tQ ,GU�S Q�eNRiR S H k´KMF;IEµ H ©�b Rie h ¡dQ¦FPJ�QceNO�LEJÆn�e h K © FPe�¡­k H m�eEQ H FceNQ h H U
e ¶�U ¡dQ�kg¡ b p8� ©¼S eNl>m H Q�K U e © FPe>FPJH¡AJ�KiLNJE¡dQ=g H ©ÉU m9¡;¡ bÆU ¡tF�FPK © L U µ³FPJH¡tQ¢¡ h H U k¦¡dQ�IÉRMKMFcFcR¥¡ ¶ H S q
noe h K © FPesFPJH¡rg H © Kil>m_¡tRiR£¡dQ ,¤UcS Q�eNRiR S H k´KMF;INµ ¶ O�F¬FcJH¡rnoe h K © FPJH¡ b KMD�O U ¡tQ²Q¢¡tLNKie © K ©�b K S H Fb¡ b H
l>eNQ¢¡ U ¡tk¦¡dQ¢¡jnoe h¿U F H RMR¨e © FcJH¡ b KMD�O U ¡dQ U K b ¡ h H RiR U ¡tk¦¡ © FPJ�eNO�LNJfJ�KiLNJE¡dQ¬FPJ�QceNO�LEJ}noe háh H U
e ¶�U ¡dQ�kg¡ b K © Fce9FcJH¡5¡tk H m³eNQ H FPeNQtp=~ûnoe hûS eNO�m�RiK © L h H U e ¶�U ¡dQ�kg¡ bÆ¶ ¡tF h ¡;¡ © FcJH¡Ag H ©�S O�F�|;eED
H ©�b�b KVD¨O U ¡dQ U K b ¡ h H RiR'Wye ©�S O�F�|;eED U K b ¡u`­p�W U ¡;¡s�{KML U p7��pM½A� H ©�b ��pB¯E]_`
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~ © K © Fb¡tQ¢¡ U FPK © L�noe h m�JH¡ © eEl�¡ © H h H U e ¶�U ¡dQ�kg¡ b K © FcJH¡jQ¢¡dLEKie ©T¶ ¡tF h ¡;¡ © FPJE¡jg H ©T¶ R H b ¡
FPQ H KiRMK © L"¡ b Lg¡ H ©�b Rie h ¡dQsg H ©ËS O�F�|;eED U ¡ S FcKie © WyKZpÛ¡EpVµ H FsFPJH¡>FPeNm×eEgxFPJH¡>g H ©ËU�S QceERiRÊ`�pÉ�1Rie h
k´K U O H RiKH� H FcKie © Q¢¡ U O�RMF UaU J�e h ¡ b FcJ H F�FPJE¡fn�e h ¡ . KMFcK © L@FcJH¡�g H ©¸¶ R H b ¡ UaU RiKMLNJ_FPRVI×O�m U FPQ§¡ H l
H ©�b eNm�m³e U KVFb¡aFPefFPJH¡ S O�F�|;eEDáW U ¡;¡��{KiL�p
��pC¯´½�`rgyeNRiRMe h ¡ b H m H FPJÅFPJ H FsR¥¡ H b FPe�FcJH¡ © e U ¡>eEg
FPJE¡¦g H ©fS O�F�|;eED2W{K b ¡ H RiRVI H U F H L © H FPKMe © m�eEK © FxK © FcJ�K U F;I)m9¡jeEg8noe h `­p'vxJH¡ © FcJH¡·noe há¶ KVgyO�Q�|
S H Fb¡ b W%K © FPJH¡ S R H UcU K S H R U ¡ ©�U ¡Eµ U ¡;¡(ÿ H © FPe © µ«ÿn¡dQcQ�I�` U e�FcJ H F=m H Q�F¦eEg#KVF�Q¢¡­|æ¡ © Fb¡tQ¢¡ b FPJH¡\g H ©
Kil>m9¡dRiR£¡dQ ,GUcS QceNRMR S H k´KMF;I H ©�b FPJH¡�eGFPJH¡tQ¦m H Q�F b K U�S J H QcL¦¡ b FPe h H Q b�U FcJH¡Ag H © FcJ�Qce H F ,Gb KVD¨O U ¡dQ
Q¢¡tLNKie © pjvxJ�K U m�JH¡ © eEl�¡ © e © K U H S R H U�U K S H R U F H L © H FcKie © m³eNK © Frnoe h e SdS O�QcQ�K © L H F H R¥¡ H b K © L
¡ b Lg¡jeEg H ¶ RiO © F ¶ e b I¼W'¡Ep�L�pVµ © e U ¡·eGg H FPeEQcm9¡ b eaeNQ¬eGg H © H KMQ S Q H gÊF�`­p���F h H U H R U e�e ¶�U ¡dQ�k¦¡ b
FPJ H F�FPJ�K U�U F H L © H FPKMe © m�eEK © F�noe h Lg¡tF U J�KiLNJ�RMI b K U FPeNQ�Fb¡ b H ©�b ¡tk¦¡ © FPO H RiRMI b K U H m�m9¡ H Q U FPeG|
h H Q b�U FcJH¡ ¶ eEFcFceNl J H RMgweGg�FcJH¡ S O�F�|�eED U m H © pI��F S H ©2¶ ¡ U ¡;¡ © gyQ�eNlÜ�1KiL�p$��pB¯N¯�FPJ H F�FPJE¡
U F H L © H FPKie © m�eEK © F¦l>e©kg¡ U eED×FcJH¡Ag H ©¼S O�F�|�eED U eNRiK b@¶ eNO ©�b H Q�I H ©�b K © Fce�FPJH¡snoe h Fce h H Q b�U
FPJE¡>g H © Kil>m9¡dRiR£¡dQ ,GUcS QceNRMR S H k´KVF;IÆL H mªp>vxJH¡>Q¢¡tk¦¡dQ U ¡�noe h m H FcF¢¡dQ © K U gyO�RMRMIê¡ U F H ¶ RMK U JE¡ bÅ¶ ¡�|
F h ¡;¡ © FcJH¡ S O�F�|�eED H ©�bØb KMD�O U ¡tQ�K © R¥¡­F U ¡ S FPKie ©�U pÕvxJH¡Ék´K b ¡de/l9e b ¡�m�J�eEFceNLNQ H m�J_I U J�e hwU
FPJE¡ U ¡\Q¢¡tl H Qcq H ¶ R£¡ b I © H l>K S noe h ga¡ H FcO�Q¢¡ U K © H k¦¡dQ�ITk´KVk)K b l H ©N© ¡dQtp
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ÿ#Q¢¡ U ¡ © F9Q¢¡ U O�RVF UaU J�e h ¡ b FPJH¡"¡ . K U Fb¡ ©�S ¡�eEg H R H Q�Lg¡ UcS H R¥¡}kEeNQ�FcK S H R²noe hâU FPQ�O S FcO�Q¢¡ H F�FPJE¡
g H © FPJ�Qce H Fdµ h J�K S J4¡ . Fb¡ ©�b ¡ b�h ¡tRiRªK © Fce�FPJH¡ b KVD¨O U ¡dQxQ§¡dLNKMe © p�vxJ�K UxS H O U ¡ U H FPeGF H R�m�Q¢¡ UcU O�Q¢¡
Rie UcU µ H ©�b9b ¡ S Q¢¡ H U ¡ U FPJH¡�¡tÐ S K¥¡ ©�S I9eEg¨FcJH¡ b KVD¨O U ¡dQtp�vxJH¡�noe h k)K U O H RiK�� H FPKMe ©�U FcO b K£¡ U e © FPJE¡
l>e b ¡tRNg H ©sh ¡dQ§¡ S e ©�U K U F¢¡ © F h KVFPJsFcJH¡'kg¡dRMe S KMF;I b ¡­Ó S KVF{K © FcJH¡±¡ . KMFºkg¡tRie S KMF;Ijm�QceEÓoR£¡ H F1FcJH¡'g H ©
FPJ�Qce H F=eEg1FPJH¡ Á1»ªu g H © W b ¡ UcS Q�K ¶ ¡ b R H Fb¡tQ�`�µ h J�K S J@J H b H © H Ril>e U F U Kil>KiR H Q²g H ©F,GUcS QceNRMR ,GS O�F�|
eEDÙLg¡deNl�¡tFcQ�IEp×vxJ�K U�S H ©å¶ ¡TK © Fb¡tQcm�Q§¡tFb¡ b H U�U�h KMQcRiK © LÉnoe hÈh KMFPJ2RMe h ¡tQ�kg¡dRMe S KMFcK¥¡ U K © FPJE¡
S eEQ¢¡@Q§¡dLNKMe © p » KMl9KMR H Q�RMI H U K © LNR£¡ÉR H QcLg¡ UcS H R¥¡ÉkEeNQ�F¢¡ .Ùh H U e ¶�U ¡tQ�k¦¡ b H F�FcJH¡¸¡ . KVF}eEgjFPJE¡
Áº»Eu g H © O U K © L�FPJH¡·FPO)gÊF�n�e h k´K U O H RiKH� H FcKie © F¢¡ S J © KiÑ�OH¡Ep(�{RMe h k´K U O H RMK�� H FPKie ©}U FcO b K¥¡ U O U K © L
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U JE¡ H Q8FPJ�K S q¦¡ © K © L b I¦¡ H R U ewJ�KMLNJ�RiKMLNJ_Fb¡ b FPJH¡ b I © H l>K StU eEg�FcJH¡#kNeNQ�FPK S H R U FPQcO S FPO�Q¢¡Eµ h J�K S J h H U
O ©�U Fb¡ H b I�K ©�© H FcO�Q¢¡GpG��F U#S eNQ¢¡ h K b FcJ H ©�b R¥¡ © LEFcJ�k H QcK¥¡ b µ © eGF�e © RVI h KVFPJ�g H ©AU m9¡;¡ b>¶ O�F H R U e
U J�e h ¡ b k H QcK H FPKMe © H FAÓ . ¡ b g H ©2U m9¡;¡ b pI� b ¡ © FPKVÓ S H FcKie © eEgxFPJ�K U F;I´m9¡TeEgxnoe h m�JH¡ © eEl�¡ © H
h H U m³e U�U K ¶ R¥¡fe © RVI h KMFcJØk´K b ¡te/l>e b ¡fm�J�eEFceNLNQ H m�J_INpçvxJH¡�O ©�U Fb¡ H b IåkNeNQ�Fb¡ . H F>FcJH¡fg H ©
FPJ�Qce H FfK U K ©�b K S H FPKMk¦¡¼eEg H l>eNQ§¡ S eNl>m�R¥¡ . noe h K © Fb¡dQ H S FcKie © H l9e © LåFcJH¡¼noe h gyQ�eNl FPJE¡
QceGF H FcK © L�g H ©�¶ R H b ¡ U µÃg H ©�S O�F�|;eED H ©�b g H ©�UcS Q�eNRiR"p�g=eGFPK S ¡·FPJ H F�FPJE¡sm�Q§¡ U ¡ ©�S ¡�eEg{noe h¹U�h KiQcR
S H ©µ© eEF ¶ ¡ H FcFcQcK ¶ O�Fb¡ b FPe\FPJH¡ b KMD�O U ¡tQdµ U K ©�S ¡rFcJH¡=noe h k´K U O H RiKH� H FcKie © F¢¡ U F U e © FcJH¡ Áº»Eu g H ©
h ¡dQ¢¡ S e ©�b O S Fb¡ b¸h KVFPJ�eNO)F H © I b KVD¨O U ¡dQ�eNQ�¡ . FPQ H eEO�FPR£¡tF b O S FPK © L�µ ¶ O�F U J�e h ¡ b m�Q§¡ S K U ¡tRMI
FPJE¡sm�Q§¡ U ¡ ©�S ¡AeEg H U K © LNR£¡·R H Q�Lg¡¦kNeNQ�Fb¡ . p » eNl�¡jQ§¡ U ¡ H Q S JE¡dQ U J H kg¡ © eEFPK S ¡ b H b eNO ¶ R£¡·kNeNQ�Fb¡ .
U FcQcO S FPO�Q§¡ H F=FPJH¡[¡ . KMFreEg S ¡ © FcQcKVgyO�L H R8g H ©�h KVFPJ ¶ H S q h H Q bÆS O�Q�kg¡ b¼¶ R H b ¡ U W"� H O#¡tF H RZpCqB: s `
U KMl9KMR H Q'FPeaFPJE¡\e SdS O�QcQ§¡ ©�S ¡seGg1FcJH¡ S R H UcU K S H R b eNO ¶ R£¡¦kNeNQ�Fb¡ . K © FPJH¡ S KiQ S O�R H Q¬m�Kim9¡ U p

�{Rie h k´K U O H RiKH� H FcKie © O U K © LwFcJH¡ U JE¡ H QzFPJ�K S q¦¡ © K © L b I¦¡'K © � ¡ S FPKMe ©jS H ©j¶ ¡'O U ¡ b H U H © O ©�U F H |
¶ R£¡ , O ©�U Fb¡ H b I�noe h¹b K H L © e U FPK S Fb¡ S J © KMÑ´OE¡AgyeNQ=FcJH¡ b ¡tFb¡ S FcKie © eGg�FPQ H ©�U KVFPeNQ�I U F H RiRZµÃQ�eEF H FcK © L
U F H RiRoK © g H ©9¶ R H b ¡ U gyeNQ S ¡ © FPQ�KMgyO�L H RÃg H ©�U p�vxJE¡ h eNQcq�eEgz�²JH¡ © ¡tF H RZp9qB: s µ�J H U K ©�b K S H F¢¡ b FPJ H F
U F H RiR S H © e SdS O�Q·K © H © K © Fb¡tQcl>KMF�Fb¡ © F H ©�b m�QceELNQ¢¡ UcU KVkg¡�g H U J�Kie © K ©¼S ¡ © FPQ�KMgyO�L H R1g H ©�U µªO © RMKiq ¡
FPJE¡ U F H RMRªK © H . K H R S eNl9m�Q¢¡ U�U eNQ U FcJ H Fwe SdS O�Q U H ¶ Q�O�m�FPRVI H FwQ§¡ b O S ¡ b noe h Q H Fb¡ U p

�{KiL U p?��pC¯N[=Fce8��pB¯Eè U J�e h noe h Q§¡tk¦¡dQ U H Rom H F�Fb¡tQ ©�U H F#FcJH¡¬RMe h ¡dQ�g H ©�U m9¡;¡ b FPJ H © H F#J�KMLNJH¡tQ
g H ©¼U m_¡ ¡ b phg=eEF¢¡�FPJ H F H FrÓ . ¡ b/b e h)©�U FPQ§¡ H l U I U F¢¡dløQ§¡ U K U F H ©�S ¡�W H F H S e ©�U F H © FjRie H b `­µ H
Rie h ¡dQ¬g H ©fU m_¡ ¡ b Kil>m�RiK£¡ U H RMe h ¡tQ¬kNeNRMO�l�¡=noe h Q H F¢¡Ep'~¬FxFPJH¡jRMe h ¡dQ¬kEeNRiO�l�¡rn�e h Q H Fb¡ U µ�noe h
Q¢¡­kg¡tQ U H R)K UºU FPQ�e © Lg¡tQ H ©�b l>eNQ¢¡ h K b ¡ U m�Q¢¡ H b FPe h H Q b FPJH¡ S O)F�|;eGD U K b ¡(FcJ H © H FºJ�KiLNJE¡dQ8kNeNRMO�l�¡
noe h Q H Fb¡ U W H ©�b H F=J�KiLEJH¡dQxg H ©�U m9¡;¡ b�U H F S e ©�U F H © FrRie H b `­p�� © g H S FuµoFcJH¡sFcJH¡\n�e h Q§¡tk¦¡dQ U ¡ U
¶ H S qfK © Fce>FcJH¡jg H © Q§¡dLNKMe © gyQceNlíFcJH¡ b KMD�O U ¡tQ U K b ¡ H ©�b gyQceNlÈFPJH¡jg H © KMl9m9¡dRMR¥¡tQ H ©�b�S O�F�|;eED
U K b ¡·FPe h H Q b�U FcJH¡·g H © FcJ�Qce H Fup

vxJH¡jnoe h m H F�Fb¡tQ © e ¶�U ¡tQ�k¦¡ b H Fxg H © FcJ�Qce H F¤¡ . KMFwK U J�KiLNJ�RVI U q¦¡ h ¡ b H ©�bfU J�e hwU H l H�� eNQ
U J�KMgÊFaK ©2b KiQ¢¡ S FcKie © W © ¡ H Q�FcJH¡ S O�F�|;eED h H RMRÊ` H U g H ©¸U m_¡ ¡ b K U H RVFb¡dQ§¡ b p×vxJH¡�n�e h m H F�Fb¡dQ ©
K © FPJE¡ b KVD¨O U ¡dQjQ§¡dLNKMe © � O U FsO�m U FcQ¢¡ H læeEg²FcJH¡�¡tk H m³eNQ H FceNQ H R U e S J H © Lg¡ UAb Q H U FcK S H RiRMI h KMFcJ
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S J H © Lg¡ U K © g H ©¸U m_¡ ¡ b W%eNQskNeNRVF H Lg¡�K © m�O)F�FPe ¶ RMe h ¡dQ�l>eEFceNQ�`�p/~¬F H Ó . ¡ bØU I U Fb¡tl4Q¢¡ U K U |
F H ©�S ¡>g H © eNm9¡dQ H FPKMe © µ H J�KiLEJH¡dQjg H © K © m�O�F\kNeNRVF H L¦¡¼W%K"p ¡GpMµ1J�KiLEJH¡dQjg H ©ËU m_¡ ¡ b `sQ§¡ U O�RMF U K © H
l�O S J U l>e)eEFcJH¡dQ#noe h m H FcFb¡tQ © WyR¥¡ UcU R H Q�Lg¡ U�S H R£¡�n�O S FcO H FPKMe ©�S eNl>m H Q¢¡ b FceAJ�KMLNJ�RMI�m�O�R U H FPKMR¥¡
H ©�b e UcS KiRiR H FPeEQ�I�n�e h m H FcFb¡tQ © e ¶�U ¡tQ�kg¡ b H FrFcJH¡ARMe h ¡tQ=g H ©�U m9¡;¡ b¼U ¡tF�FPK © L U ` H S Q�e UcU FPJH¡\g H ©
FPJ�Qce H Fdpj� © H b�b KVFPKie © µ H FjFPJH¡>J�KMLNJH¡dQjg H ©ÅU m9¡;¡ b W%eNQ·noe h Q H Fb¡u`·FcJH¡>n�e h,h H U e ¶�U ¡dQ�k¦¡ b Fce
¶ ¡Al>eNQ¢¡sO © KMgyeEQcl H S Qce U�U FPJH¡[¡tk H m³eNQ H FPeNQwg H S ¡ S eNl>m H Q§¡ b Fce�R H QcLg¡ UcS H R¥¡\noO S FcO H FcKie © H ©�b
Q¢¡ S KMQ S O�R H FcKie © e ¶�U ¡dQ�kg¡ b H FxFcJH¡jRie h noe h Q H Fb¡Gp

vxJH¡²l H�� eNQ H b k H © F H Lg¡(eEg�FcJH¡¾O U K © L=FPJE¡ U JE¡ H Q |�FPJ�K S q¦¡ © K © L b I¦¡²e©kg¡tQ1FPJE¡ S e © k¦¡ © K£¡ © F b I¦¡
h H U FcJ H FwFPJE¡ U JH¡ H Q�|�FcJ�K S q ¡ © K © L b Ig¡ h H U kg¡tQ�I*¡tD_¡ S FPKVkg¡\K ©fU J�e h K © L9Q§¡dLNKMe ©�U eEg ú'Q¢¡­kg¡tQ U K © L
noe h µoe U�S KiRMR H FceNQ�I�n�e h µ U O b�b ¡ ©�S J H © Lg¡ U K © noe háb KMQ¢¡ S FPKMe © µ´FPJH¡ S e © k¦¡ S FPK © Lan�e h m H FcJ H ©�b
m�Q§¡ U ¡ ©�S ¡AeEg�R H QcLg¡ U JH¡ H Q ¡tk¦¡ © O ©�b ¡dQ�kg¡dQ�IfFPO�Q ¶ O�R¥¡ © F=noe hëS e ©�b KVFPKMe ©�U px�²e © kg¡ © FcKie © H R b I¦¡
S eEO�R b�© eEF²FcQ H S qaFPJH¡�noe hXb OH¡¦KVF²Q H m�K b9b KMD�O U Kie ©9S J H Q H S Fb¡tQcK U FPK SdU H ©�b�h H U © eEF¾kg¡tQ�I}O U ¡tgyO�R
K © K b ¡ © FPKVgÊI´K © L�noe h ga¡ H FcO�Q¢¡ U H F=J�KiLNJ}noe h k¦¡dRMe S KMFPK£¡ U p

vxJH¡9k´K U O H RMK�� H FPKMe © eEg S eNl>m�R¥¡ . noe h m�JE¡ © eNl�¡ © H e SdS O�QcQcK © LfK © H ¨¤©{~��¹g H © l>e b O�R¥¡
h KiRMR ¶ ¡ U ¡ ¡ © Fce¯¡ © J H ©�S ¡�FPJE¡ÉO ©�b ¡dQ U F H ©�b K © L/eEg¦FcJH¡�noe h�b I © H l9K SdU H ©�b FcJH¡*¡tD_¡ S F�eEg
¨�©1~�� S eNl>m�e © ¡ © FxLg¡teNl�¡tFPQ�I�e © FPJH¡rn�e hêU FcQcO S FPO�Q§¡Ep'vxJH¡¦noe h k´K U O H RiKH� H FcKie © Q¢¡ U O�RVF U µ�K © |
S e © � O ©�S FPKie ©ah KVFPJaÑ�O H © FPKVF H FcKMk¦¡¬noe h ÓF¡tR bab H F H µ_m�Q�e�k´K b ¡ H l>eNQ§¡ S eNl>m�R£¡tFb¡²O ©�b ¡tQ U F H ©�b K © L
eEg¬FcJH¡ H S FPO H R(n�e h FcJ�QceEO�LNJ/FcJH¡O¨¤©{~��,g H © l9e b O�R£¡ h J�K S J h KMRiR'R¥¡ H b FceÉKMl9m�Q�e©kg¡dl�¡ © F U
K © FcJH¡fe©kg¡dQ H RiR S eNl>m�e © ¡ © F b ¡ U KiL © pk��F H R U eÆm�Qce©k´K b ¡ U�¶ ¡­FcF¢¡dQaK © gyeEQcl H FPKMe © gyeNQ(¡­D¨eEQ�F U Fce
S H R S O�R H F¢¡rFPJ�K U noe h ÓF¡tR b O U K © L��¬��<�p
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vxJH¡ U l H RiR U K�� ¡ H ©�b J�KiLNJ�g H ©>U m9¡;¡ b�U eEg H S FcO H R-¨¤©{~�� S eNl9m³e © ¡ © F U l H q ¡wKMF#kg¡tQ�I b KVÐ S O�RMF
FPe9K © kg¡ U FcKiL H F¢¡[¡ . m_¡tQcKil�¡ © F H RiRVI}J�e h FPJE¡\noe h H S FPO H RiRMI ¶ ¡tJ H kg¡ U p=~ U H S e ©�U ¡dÑ�OH¡ ©�S ¡GµªKMF�K U
Kil>m³e UcU K ¶ R£¡AFPe b ¡­Fb¡dQ�l9K © ¡ h JH¡­FPJH¡tQsFPJE¡ H UcU O�l9m�FcKie ©�U O U ¡ b×¶ I¼FPJH¡ b ¡ U KML © ¡dQ H Q§¡�k H RiK b eEQ
© eEFdp�vxJH¡tQ¢¡tgyeEQ¢¡rKVF(K U Kil>m�e UcU K ¶ R¥¡¾FPeAq © e h µ)eEFPJH¡tQ#FPJ H ©9¶ I>FcQcK H R H ©�b ¡dQ�QceNQtµ h JH¡­FPJH¡tQ b ¡ U KML ©
S J H © Lg¡ U²h KMRiR�Q§¡ U O�RMF²K © Kil>m�Qce©kg¡tl�¡ © F²eEg¨FPJH¡�m_¡tQ�gyeNQ�l H ©�S ¡Gp�~ ©�b ¡tkg¡ ©}h JH¡ © Kil>m�Qce©kg¡tl�¡ © F
Q¢¡ U O�RVF U µ´KVF#l H I © eEF ¶ ¡¬gyeNQ{FcJH¡wQ¢¡ H U e ©�U FcJ�eNO�LNJ_Fdp�vxJ�K U l�¡ H ©�U FPJ H FT¡tkg¡ © FcJ�eNO�LNJaKMl9m�Q�e©kg¡­|
l�¡ © F U l H I�J H k¦¡ ¶ ¡ ¡ © H S J�K£¡tkg¡ b H FxLNQ¢¡ H F S e U Fdµ�RiKVFcFPR£¡=K U R¥¡ H Q © ¡ b FPe H kEeNK b FcJH¡·m�Qce ¶ R¥¡tlÈK ©
FPJE¡ © ¡ . F b ¡ U KiL © p�vxJH¡�R H QcL¦¡ U�S H R£¡ S ¡ © FPQcKVgyO�L H R ¶ RMe h ¡tQ=g H S KiRiKVF;I b ¡ UcS Q�K ¶ ¡ b¼¶ ¡dRMe h m�Qce©k´K b ¡ U
H © eNm�m³eNQ�FPO © KVF;I}FPe H S FPO H RiRMI9l�¡ H U O�Q¢¡jK ©fU O S J�noe hwU O ©�b ¡tQ © ¡ H QweNm9¡dQ H FPKMe © H R S e ©�b KMFcKie ©�U p

~ © ¡ . m9¡dQ�Kil�¡ © F H R¾K © kg¡ U FcKiL H FcKie ©/h H U�S e ©�b O S Fb¡ b e © H FPJ�Q§¡;¡}FcKil�¡ UAU�S H R£¡}R H QcLg¡�| UcS H R¥¡
¶ RMe h ¡dQAW Áº»Eu `xeGg H F;I´m�K S H R H O)FPeNl>eEFPKVkg¡ã¨¤©{~�� S ¡ © FPQ�KMgyO�L H Rªg H © p²vxJE¡ Áº»Eu g H S KMRiKMF;I�K Uwb ¡�|
UcS QcK ¶ ¡ b K ©}b ¡­F H KMR�K © ~rm�m_¡ ©�b K .TÖ p#~áFPJ�Q§¡;¡rFcKil�¡ U¾UcS H R¥¡¦l>e b ¡dRÃg H ©}h H U O U ¡ b gyeEQ¾F h e�Q¢¡ H |
U e ©�U ú'�{KMQ U Fuµ�FPJH¡rn�e hXU m_¡ ¡ b l�O U F ¶ ¡¦Q¢¡ b O S ¡ b FPeAk¦¡dRie S KVFPK£¡ U(¶ ¡tRie h �Nl ,¤U W"ÔjeNR b�U F¢¡dK © q À�½ s `

èi�



K © eNQ b ¡tQAFPe¼m9¡dQ�gyeNQcl U l>eNq ¡ h KiQ§¡�noe h k´K U O H RMK�� H FPKMe ©/U FPO b K¥¡ U e © FPJH¡�g H © p¼vxJ�K U�S H ©2¶ ¡
H S J�K£¡tk¦¡ bT¶ I>K ©�S Q¢¡ H U K © LsFPJE¡�g H ©9U KH�;¡ h J�KiR¥¡wl H K © F H K © K © L b I © H l>K SwU KMl9KMR H Q�KMF;I ¶ ¡­F h ¡ ¡ © FPJE¡
l>e b ¡tR H ©�b m�QceEFceEF;I´m_¡ H Urb ¡ UcS QcK ¶ ¡ b R H Fb¡dQtpxvxJ�K U R¥¡ H b�U FPe H Q§¡ b O S ¡ b g H ©�U m9¡;¡ b Q¢¡ U O�RVFPK © L
K © Rie h ¡tQ¾noe h kg¡tRie S KVFPK¥¡ U K © FPJE¡ UcS H R¥¡=l9e b ¡dR"p » ¡ S e ©�b µ�FPJE¡¦Lg¡deEl�¡­FPQcK S W U m H FPK H RÊ` S R£¡ H Q H ©�S ¡ U
© ¡ ¡ b Fce ¶ ¡jK ©�S Q¢¡ H U ¡ b gyeNQxm�QceNm9¡dQ H m�m�RiK S H FPKMe © eEg1FPJH¡ Á <X© H ©�b J�eEF�| h KiQ§¡¦noe h l�¡ H U O�QcK © L
Fb¡ S J © KMÑ´OE¡ U K © Q¢¡dLEKie ©�U(h KMFcJ S eNl>m�RMK S H Fb¡ b Lg¡deEl�¡­FPQ�I H ©�b�U l H RiR S R£¡ H Q H ©�S ¡ U²h KMFcJ�K © FPJH¡=g H ©
U I U Fb¡dl�p Ö'. m_¡tQcKil�¡ © F H R²Fb¡ U FcK © LÆe © FPJE¡ Á1»ªuÇh H UaS H QcQcK£¡ b eNO�F�Fce#¡ U F H ¶ RMK U Jåg H © m9¡dQ�gyeNQ�|
l H ©�S ¡ U Kil>KiR H QcKVF;I¸W%eNQ b K UcU Kil>KiR H QcKVF;I�` ¶ ¡tF h ¡;¡ © FPJE¡ UcS H R¥¡Tl>e b ¡tR H ©�b m�QceEFceEF;I´m_¡Gµ H ©�b Fce
K b ¡ © FPKVgÊITÑ�O H RiKVF H FcKMk¦¡dRMI H ©�b Ñ�O H © FPKVF H FcKMkg¡tRMI}FcJH¡jnoe hëU FcQcO S FPO�Q§¡ U Q§¡ U m³e ©�U K ¶ R£¡·gyeNQxg H ©l© eNK U ¡
H O�LEl�¡ © F H FPKMe © H ©�b Rie UcU eEgºg H © m_¡tQ�gyeNQ�l H ©�S ¡Ep

~ b�b KMFPKMe © H RMRMIEµ1FPJE¡�¡ . m_¡tQcKMl�¡ © F H R¾F¢¡ U FPK © L H Kil U Fce¼m�Qce©k´K b ¡9noe h l�¡ H U O�Q¢¡tl�¡ © F U�h KMFcJ
U KMl9m�R¥¡ ¶ eEO ©�b H Q�I S e ©�b KVFPKMe ©�U gyeNQ¦�¬�G< S e b ¡sk H RMK b H FcKie © FcJ H F h KiRiR U O ¶�U ¡tÑ�OH¡ © FPRVI ¶ ¡AO U ¡ b
K © eEm�FPKMl9KH�dK © L\g H ©Tb ¡ U KML © gyeNQX¨¤©{~��Õl9e b O�R£¡ U p��ÃeEQ²FPJ�K U Q¢¡ H U e © µ�FPJE¡¦noe h¿S J H Q H S F¢¡dQ�K U FcK StU
h ¡dQ¢¡ U FPO b K£¡ b K ©�b ¡­F H KMR H F�FcJH¡xg H © K © R¥¡tF H ©�b eNO�FcR¥¡tF�Q¢¡dLEKie ©�U O U K © L H U K © LNR£¡ U ¡ ©�U eEQ(J�eEF�| h KiQ¢¡
m�Q�e ¶ ¡Gp'vxJ�K U¬h H U O U ¡ b Fce>e ¶ F H K © FPJH¡·l�¡ H © k¦¡dRie S KVF;I H ©�b k H Q�K H ©�S ¡>W%eNQ © eNQcl H R U FPQ¢¡ UcU `wK ©
FPJE¡ U FPQ¢¡ H l h K U ¡sn�e h¿b KiQ§¡ S FcKie © p¬v1O)gÊF=noe h k´K U O H RMK�� H FPKie ©}h H U H R U e b e © ¡ H F=g H © K © R¥¡­F H ©�b
eNO�FcR¥¡­F U ¡ S FPKMe ©�U p

vxJH¡ Áº»Eu g H ©AS J H Q H S Fb¡dQ�K U FPK S'h H U ¡­k H RiO H F¢¡ b K © F¢¡dQ�l U eEg�FcJH¡ © e © | b KMl�¡ ©�U KMe © H REm�Q¢¡ UcU O�Q¢¡
QcK U ¡ H S Qce U�U FcJH¡·g H © H ©�b FPJH¡·kNeERiO�l�¡·noe h¿S eG¡tÐ S K¥¡ © FAW ¶ H U ¡ b e © FPJH¡w4�g H ©�U�S H RMK © L�R H hwU�6 `­p
vxJ�K UAh H U H S J�K¥¡­kg¡ bå¶ I×k H Q�I´K © L@FcJH¡ U I U F¢¡dl Q§¡ U K U F H ©�S ¡ÅW%m�Q§¡ UcU O�Q¢¡ b Q�eNm H S Q�e UcU FcJH¡�g H © `
O U K © L b KMD_¡dQ§¡ © F>noe h Q¢¡ U K U F H ©�S ¡�LNQcK b�U H F H Ó . ¡ b g H ©¸U m9¡;¡ b pävxJH¡ U F H FPK S m�Q§¡ U�U O�Q§¡ h H U
l�¡ H U O�Q¢¡ b@¶ I�lAO�RMFcKim�R£¡ h H RiR8m�Q¢¡ UcU O�Q¢¡AF H m U=¶ eEFcJ H F=FcJH¡sg H © K © R£¡tF H ©�b FPJH¡jg H © ¡ . KMFdpxvxJH¡
kNeERiO�l�¡tFcQcK S n�e h Q H F¢¡ h H U>b ¡tF¢¡dQcl>K © ¡ b O U K © L ¶ eEFPJ¸J�eEF�| h KMQ¢¡ H ©�b ÿ#KMFPeGF9m�Qce ¶ ¡ U O�Q�kg¡tI U
S e ©�b O S Fb¡ b g H Q b e h)©�U FPQ¢¡ H l±eEgºFPJH¡·g H © ¡ . KVFxFPe H S J�K£¡tkg¡\J�KMLNJH¡dQ H SdS O�Q H S INp

� ©TS eNl>m H Q�K U e © FcesFPJE¡ S eNl>m�RMK S H Fb¡ b m�Q�eEFPeEF;I´m9¡ ¶ eNO ©�b H Q�I S e ©�b KMFPKMe ©�U µ U Kil>m�RiKVÓF¡ b K © R¥¡tF
H ©�b eNO�FcR¥¡­Fxg H © L¦¡deNl�¡tFcQcK¥¡ U e © FPJH¡ UcS H R¥¡jl>e b ¡dR¨F¢¡ U Fwg H S KiRMKMF;I h ¡tQ¢¡\O U ¡ b p²~ © I b KMD_¡dQ¢¡ ©�S ¡ U
¶ ¡tF h ¡;¡ © FPJH¡ U�S H R£¡#l9e b ¡tRGg H ©·S J H Q H S Fb¡dQ�K U FPK S H ©�b FPJH¡#m�Q�eEFPeGF;I)m9¡ H Q§¡#m�Qce ¶ H ¶ RMI H FcFcQcK ¶ O�F H ¶ R¥¡
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FPe b KVD«¡tQ¢¡ ©�S ¡ U K © e©k¦¡dQ H RiRrg H ©ÕU I U Fb¡tl L¦¡deNl�¡tFcQ�INpÇvxJE¡�¡­D«¡ S F�eEg ¶ eNO ©�b H Q�I S e ©�b KMFcKie ©�U
W%K ©�S RMO b K © LTg H © K ©�U F H RiR H FPKMe © ¡­D«¡ S F U `\e © FPJE¡9g H ©ÅS J H Q H S F¢¡dQcK U FcK SdU\S H ©×¶ ¡ak¦¡dQ�I U KiL © KVÓ S H © F
W u eNRMFce © q÷½©] s `­p#~ U)© eGFb¡ b K ©�» ¡ S FPKie © ¯)pC¯´µ�K © eNQ b ¡dQ¾FPe�¡ U F H ¶ RMK U J U FPQ�K S F b I © H l>K S¦U Kil>KiR H QcKVF;I
¶ ¡tF h ¡;¡ © FPJE¡}l9e b ¡tR H ©�b KMF U m�Q�eEFPeEF;I´m9¡Eµ#FPJE¡�g H © µ{FcJH¡�g H ©×U I U F¢¡dl WyK ©�S RiO b K © LÉK © R¥¡­F H ©�b
eNO�FcR¥¡­FxLg¡deEl�¡­FPQcK£¡ U `­µ H ©�b FcJH¡ ¶ eNO ©�b H Q�I S e ©�b KVFPKMe ©�U l�O U F ¶ ¡·l H F S JH¡ b ¡ . H S FPRVINp'v1e U FPO b I
FPJE¡ê¡tD_¡ S F U eEg¦FPJE¡ b KVD«¡tQ¢¡ ©�S ¡ U9¶ ¡­F h ¡ ¡ © l>e b ¡dR H ©�b m�QceEFceEF;I´m_¡GµxKMF h H U�b ¡ S K b ¡ b FcJ H F H
U ¡ S e ©�b g H © l>e b ¡dR U J�eNO�R b×¶ ¡ ¶ O�KMRMF h KVFPJ/FcJH¡�¡ . H S FAK © R£¡tF H ©�b eNO�FcR¥¡tFjg H © Lg¡deEl�¡­FPQ�IEp	� ©
eNQ b ¡dQ²Fce�kg¡tQcKMgÊI9FPJH¡�¡tD_¡ S F U eEg8FPJH¡ U ¡ b KVD«¡tQ¢¡ ©�S ¡ Ux¶ ¡tF h ¡;¡ © FcJH¡ Áº»Eu H ©�b m�Q�eEFPeGF;I)m9¡Eµ H © ¡ h
¡ . H S Fj½ , À¤| UcS H R¥¡=l9e b ¡dR³eEgzFcJH¡ Áº»Eu g H ©}h H UxS e ©�U FPQ�O S F¢¡ b µ�FcJH¡jù�K © KV| Áº»Eu p´vxJH¡jù�K © KV| Á1»ªu
g H ©>h H U O U ¡ b gyeNQ'kg¡dQ�KMgÊI´K © LsFPJE¡rLg¡ © ¡dQ H RiKH�;¡ b g H ©�U Kil>KiR H QcKVF;ITW UcS H RiK © L�`�R H hwU H U(b ¡ UcS Q�K ¶ ¡ b K ©
�²J H m)Fb¡dQ¦¯)pwvxJH¡5¡ . m9¡dQ�Kil�¡ © F H RºQ§¡ U O�RMF U gyeNQwFPJH¡ Áº»Eu F¢¡ U FcK © L H ©�b FcJH¡dKMQ S eNl>m H QcK U e ©fh KMFcJ
FPJE¡Aù�K © K�| Áº»Eu g H © Fb¡ U F=Q¢¡ U O�RVF U H Q¢¡·m�Q¢¡ U ¡ © Fb¡ b R H Fb¡dQxK © �²J H m�F¢¡dQrÚ)p

�	rWx ¹º)#)#Ü ¿ ¼¤»hs ¿ v>7 vzy ý »A7 Í ¼¤»5Ü ¿ 7@? Î�»=Ï ½ s�v ¾ ·6½�¿ ?97 s�{ ·
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vxJH¡ H m�m�RiK S H FPKMe © eGg¾FcJH¡�g H © | UcS H RiK © L}R H hwU FPe b ¡ U KML © FPJH¡ Áº»Eu¿h H UjU J�e h)© K © �²J H m)Fb¡dQ\À�p
vxJH¡=Q¢¡ U O�RMF U eEg¨FPJH¡ U ¡rg H ©9UcS H RiK © LsR H hwU(h ¡dQ§¡ U O�l>l H QcKH�;¡ b K © v H ¶ R¥¡ U À�pV½ H ©�b À�p|��p�� © eEQ b ¡tQ
FPerK ©�U O�Q¢¡(FPJ H FºFPJE¡²noe h K © FcJH¡²R H QcL¦¡­| U�S H R£¡'l9e b ¡dR�g H ©s¶ ¡tJ H kg¡ U ¡ . H S FcRMI H U K © FPJE¡²m�Q�eEFPeEF;I´m9¡
W%K"p ¡GpMµoFce9l H K © F H K © H b I © H l>K S H RiRMI U KMl9KMR H Q²n�e h `�µoFPJH¡ © ¡ h WyLg¡ © ¡tQ H RMK�� ¡ b `²g H ©�UcS H RiK © L9R H hwU
J H kg¡}Fce ¶ ¡ H m�m�RiK¥¡ b Fce b ¡tF¢¡dQ�l9K © ¡9FcJH¡ U Kil>KiR H QcKMF;I S eG¡tÐ S K£¡ © F U eGg¬FPJH¡�m�QceEFceEF;I´m_¡ b ¡ U KiL © p
vxJH¡ U ¡>Q¢¡dÑ�O�KMQ¢¡�FcJ H F·FPJE¡aÒ�¡­I © eNR b�U�© O�l ¶ ¡tQ�W%Ò�¡u`­µ » FcQceNO�J H R © O�l ¶ ¡dQ>W » FPQ |�¡dÑ�O�KVk H R¥¡ © F¦Fce
FPJE¡�K © k¦¡dQ U ¡}eEg¾FPJH¡>kNeNRMO�l�¡anoe h
S eG¡tÐ S K¥¡ © F~}¨` H ©�b2Ö O�R£¡dQ © O�l ¶ ¡tQTW Ö OÆ|�¡tÑ�O�KMk H R£¡ © FsFce
FPJE¡ b K H l�¡tFb¡tQ S eG¡tÐ S K£¡ © FuµjfE`�l�O U F ¶ ¡"¡ . H S FPRMI2FcJH¡ U H l�¡ ¶ ¡­F h ¡ ¡ © FcJH¡�l>e b ¡dR H ©�b FPJE¡
m�Q�eEFPeEF;I´m9¡Ep#v H ¶ R£¡¦À�p|��LNKVkg¡ U FPJH¡¦L¦¡ © ¡tQ H RMK��;¡ b g H ©TU�S H RMK © LsR H hwU H m�m�RiK£¡ b FPeAFcJH¡rFPJ�Q¢¡;¡=FPKil�¡ U
UcS H R¥¡9l9e b ¡tRZp�g=eGFb¡aFPJ H FsFPJH¡ U ¡ S QcKVFb¡dQ�K H b KMD_¡dQjgyQceEløFPJH¡ S R H UcU K S H R#g H © R H hwU FcJ H F b e © eGF
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m�Q§¡ U ¡tQ�k¦¡�Ò¤¡tI © eNR b�U)© O�l ¶ ¡tQdµ H U KMRiRiO U FPQ H Fb¡ b K © v H ¶ R£¡jÀ�pBÀ)p
v H ¶ R¥¡¬:�: U O�l9l H Q�K��;¡ U FPJH¡'noe h m H Q H l�¡tF¢¡dQ U gyeNQªFcJH¡¾m�QceEFceEF;I´m_¡Gµ H © H O�FceNl9eGFPKMk¦¡T¨�©1~��(|

F;I´m_¡ S ¡ © FPQ�KMgyO�L H R ¶ Rie h ¡dQtp¾�oQ�eNl�FcJH¡jm_¡tQ U m_¡ S FPKVkg¡jeEg H SdS ¡ U�U H ©�b l�¡ H U O�Q§¡dl�¡ © Fuµ�FcJH¡·R H Q�Lg¡dQ
FPJE¡}g H S KMRiKMF;IEµ1FcJH¡ ¶ ¡­FcF¢¡dQdp¯¨=e h ¡tkg¡tQdµ(FPJH¡Tm�Q�Kil H Q�I S e ©�U FcQ H K © F h H U FcJH¡ U KH�;¡TeEgwFcJH¡TQce´eNl
H FsFPJH¡�F¢¡ U FPK © L@R H ¶�U p�� © eNQ b ¡dQ\FPe¼K ©�U O�Q§¡9FcJ H F�FcJH¡ H O . KMRiK H Q�I#¡tÑ´O�Kim�l�¡ © F�WyRiKiq ¡>FcJH¡}R H U ¡tQ
b eNm�m�R¥¡tQ H © ¡tl9eNl�¡tF¢¡dQtµ´gyeNQo¡ . H l>m�R¥¡u` H ©�bfb O S F�| h eEQcq S eNO�R b Ó�FwK © FPJH¡¦Q�e)eEl�µ H FPJ�Q§¡;¡�|�FPKMl�¡
UcS H R¥¡Tl>e b ¡dR h H Uab ¡ ¡dl�¡ b eNm�FcKil H RZpÆvxJ�K U H R U e S eNK ©�S K b ¡ bËh KVFPJ2FPJH¡Tl H . KilAO�l U K�� ¡}g H ©
FPJ H F S eNO�R bÉ¶ ¡·g H ¶ QcK S H F¢¡ b Ñ�O�K S q�RMI�O U K © L »�Á ~ûm�QceEFceEF;I´m�K © L H F H kg¡ ©�b eNQ é U g H S KiRMKMF;IEp(vxJ�O U µ
A À ?BA Á�� ½ , À�µ/� À ??� Á~� ½ , ��µ H ©�bw� \ À ? � \ Á�� ½ , ��p

v H ¶ R¥¡É:): H R U e U J�e hwU J�e h FPJH¡}k H Q�KieNO U noe h m H Q H l�¡tFb¡tQ U J H k¦¡ S J H © Lg¡ bØb OH¡}FPe¼FPJE¡
U KH�;¡�K ©�S Q¢¡ H U ¡Gp'�ÃeEQ±¡ . H l9m�R¥¡Eµ�K © FcJH¡ S H U ¡=eEg¨FcJH¡�R H Q�Lg¡­| UcS H R¥¡xl>e b ¡tR ¶ Rie h ¡dQdµ H l9e U F b Q H U FPK S
S J H © Lg¡=e SdS O�Q U K © FPJE¡=Q�eEF H FcKie © Q H Fb¡Gµ h J�K S J9J H U(¶ ¡ ¡ © Q§¡ b O S ¡ b�¶ I H g H S FPeNQ'eEg`�jgyQ�eNl��_]N]E]
FPe��i��[>Ò ÿ(ù/p³~rRVFPJ�eNO�LNJ H S FPO H R'¨¤©{~��êg H © m�RieEF U Wye ¶ F H K © ¡ b gyQ�eNl±K ©�b O U FcQ�I�`�eEg�m�Q¢¡ UcU O�Q¢¡
H ©�b kNeERiO�l�¡ S eG¡tÐ S K£¡ © F U1b K U m�R H I6¡ .�S ¡dRMR¥¡ © F S eNRMR H m U ¡�gyeNQ8J�KMLNJ\Ò�¡­I © eNR b�U�© O�l ¶ ¡dQ S e ©�b KMFcKie ©�U
W%K ©�b K S H FcK © L�Ò¤¡tI © eER b�U)© O�l ¶ ¡dQwK ©�b ¡dm9¡ ©�b ¡ ©�S ¡©`­µÃm�RMeEF U eGg1FceNQcÑ�OH¡ S eG¡tÐ S K¥¡ © F U H ©�b g H © ¡­Ð�|
S K£¡ ©�S K¥¡ U¾b e[¡ . J�K ¶ KMF U RMKiLNJ_F UcS H FcF¢¡dQdµ´K ©�b K S H FPK © L H h ¡ H q b ¡tm_¡ ©�b ¡ ©�S ¡·e © Ò�¡­I © eNR b�U!© O�l ¶ ¡dQtp
» K ©�S ¡�FPJE¡ U�S H R£¡>Q H FPKMeTK UjU e�R H QcLg¡ ¶ ¡tF h ¡;¡ © FPJH¡ Áº»Eu l9e b ¡dR H ©�b m�QceEFceEF;I´m_¡Gµ b ¡tl H ©�b K © L
Ò¤¡tI © eNR b�UB© O�l ¶ ¡tQ U Kil>KiR H QcKMF;I h H U FPJH¡ U H ga¡ U F S eNO�Q U ¡\FPe>m�O�Q U OH¡ H ©�bfh H U � O U FPKMÓH¡ b e © FPJE¡
LNQ�eNO ©�b�U eEg(FPJH¡ H S J�K£¡tk´K © L�Q§¡ H R b I © H l9K S�U Kil>KiR H QcKVF;INp~<�¡­F H KMR U eGg²FPJE¡>F¢¡ U F\Q§¡ U O�RMF U gyeNQ·FPJE¡
Áº»Eu g H © H ©�b�S eNl>m H Q�K U e ©}h KMFPJTFcJH¡jm�QceEFceEF;I´m_¡·g H © H Q§¡·m�Q¢¡ U ¡ © F¢¡ b R H Fb¡tQxK © �²J H m�F¢¡dQ=Ú)p
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v H ¶ R¥¡�:�: U J�e hwU FPJH¡}m�QceEFceEF;I´m_¡}g H © m9¡dQ�gyeNQcl H ©�S ¡ H ©�b L¦¡deNl�¡tFcQcK S m H Q H l�¡­Fb¡tQ U µ H ©�b H R U e
K ©�S RiO b ¡ U FPJH¡¦l>e b ¡dRog H © m H Q H l�¡tF¢¡dQ U O U K © LAFcJH¡=g H ©}UcS H RiK © LAR H hwU¾¶ H U ¡ b e ©}b I © H l9K SrU Kil>KV|
R H QcKMF;I H U²b ¡tQcKVkg¡ b H ¶ e©k¦¡Ep » FcO b K¥¡ U²b ¡tl9e ©�U FcQ H FcK © LjFPJH¡ ¡tD_¡ S F¬eEgªFcJH¡ U I U Fb¡tlÈe © g H © m9¡dQ�gyeNQ�|
l H ©�S ¡�WZ�²eNQ�I q÷½�[ s `²J H kg¡ b ¡tl9e ©�U FPQ H Fb¡ b FPJ H F²FPJH¡6¡­D«¡ S F�eEgºK © R£¡tF H ©�b ¡ . KVF b O S FcK © L�e © g H ©
m9¡dQ�gyeEQcl H ©�S ¡ S J H Q H S F¢¡dQcK U FcK SdU·S H ©¼¶ ¡ U KML © KMÓ S H © Fuµ ¶ eGFPJ b OE¡�FPe�FcJH¡(¡tD_¡ S F U eEgT¡ . FcQ H FceEF H R
m�Q§¡ UcU O�Q¢¡fRMe UcU ¡ U H ©�b+© e © |;O © KMgyeNQ�lÌnoe h m H F�Fb¡dQ ©�U µ±¡ U m_¡ S K H RiRVI H F�FPJH¡}g H © K © R¥¡­FupÆv'I)m�K S H R
¨�©1~��¿g H ©�U eNm9¡dQ H Fb¡sK © R£¡ U�U FPJ H © K b ¡ H R S e ©�b KMFPKMe ©�U p¦vxJH¡(¡ . K U Fb¡ ©�S ¡�eGg © ¡ H Q�RMI�K b ¡ H R S e © |
b KVFPKie ©�U K © FPJE¡ Áº»Eu g H ©ÅS H ©ÅS H O U ¡ b KMD_¡dQ§¡ ©�S ¡ U K © FPJH¡ H ¡tQce b I © H l>K S m9¡dQ�gyeNQcl H ©�S ¡ h JE¡ ©
S eEl9m H Q¢¡ b FPeÉFcJH¡ H KiQ�| U K b ¡am_¡tQ�gyeNQ�l H ©�S ¡>eEg H U Kil>m�R¥¡�gyeNQ h H Q bËS O�Q�k¦¡ b g H © eEm_¡tQ H FcK © L�K © |
U K b ¡ H ¨�©1~��,l9e b O�R£¡fWyFcJH¡am�QceEFceEF;I´m_¡ag H © ` h KVFPJÅl�O S JÅl9eEQ¢¡ S eEl9m�R£¡ . Lg¡deNl�¡tFcQ�IEp���FjK U
Kil>m³eNQ�F H © F¾Fce�Q¢¡ S eNL © KH�;¡rFcJ H F U FPQ�K S F²Lg¡deEl�¡­FPQcK SrU Kil>KiR H QcKMF;I ¶ ¡­F h ¡ ¡ © FPJH¡¦m�QceEFceEF;I´m_¡ã¨¤©{~��
g H © H ©�b FcJH¡ Á1»ªu l>e b ¡tRªg H ©ÉS eNO�R bl© eGF ¶ ¡sl H K © F H K © ¡ b K © FPJH¡[¡ . m9¡dQcKMl�¡ © F H R H m�m H Q H FcO U p
Ô6¡deNl�¡tFcQcK SaU Kil>KiR H QcKMF;I�Kil>m�RMK¥¡ U FPJ H F\FPJE¡�l>e b ¡tR H ©�b m�QceEFceEF;I´m_¡9J H kg¡�R£¡ © LGFPJ b Kil�¡ ©�U Kie ©�U
K © H S e ©�U F H © F>Q H FcKieÉFcJ�QceNO�LNJ�eNO�F H ©�b ¡dÑ�O�KMk H R£¡ © F H © LER¥¡ U H Q¢¡�¡dÑ�O H RZp×vxJ�K U Kil>m�RiK£¡ U FPJ H F
¶ eEFPJÉFcJH¡ U J H m9¡ H ©�b H RiRzFPJH¡ UcS H R¥¡ b R¥¡ © LEFPJ@Q H FPKMe U Q¢¡dl H K ©ÉS e ©�U F H © F ¶ ¡­F h ¡ ¡ © l>e b ¡tR H ©�b
m�Q�eEFPeEF;I´m9¡Ep » FPQ�K S FALg¡teNl�¡tFPQ�K SaU KMl9KMR H Q�KMF;I h H U l H K © F H K © ¡ b gyeNQjFPJE¡9g H © Kil>m_¡tRiR¥¡tQ H ©�b g H ©
UcS QceNRMR ¶ ¡­F h ¡ ¡ © FcJH¡>l9e b ¡dR H ©�b FcJH¡>m�QceEFceEF;I´m_¡ag H © p�¨=e h ¡tk¦¡dQdµ�FcJH¡�g H © K © R£¡tF H ©�b eNO�FcR¥¡tF
b O S F U J H m_¡ H ©�bËb KMl�¡ ©�U KMe ©�U µ H ©�b FPJE¡�g H ©Ë¶ R H b ¡ U O�Q�g H S ¡TQ�eNO�LNJ © ¡ UcU�h ¡dQ§¡ b KMD_¡dQ§¡ © FAgyeEQ
FPJE¡=l>e b ¡dR�g H ©>S eEl9m H Q¢¡ b FPejFPJE¡=m�Q�eEFPeGF;I)m9¡�¨�©1~��Øg H © p1vxJH¡dQ§¡tgyeNQ§¡Eµ�KVF h H U ¡ . m9¡ S Fb¡ b FPJ H F
FPJE¡dQ¢¡ h eNO�R b�¶ ¡ b KMD_¡dQ¢¡ ©�S ¡ U#¶ ¡­F h ¡ ¡ © FPJH¡¬g H © m_¡tQ�gyeNQ�l H ©�S ¡ S J H Q H S Fb¡dQ�K U FPK StU eEgÃFPJE¡ Á1»ªu g H ©
H ©�b FPJE¡¤¨�©1~��Øm�QceGFPeEF;I´m9¡wg H ©>U Kil>m�RMI ¶ ¡ S H O U ¡�eEg³FPJH¡ b K UcU KMl9KMR H Q�KMFcK¥¡ U K © FcJH¡xg H © K © R£¡tF H ©�b
eNO�FcR¥¡­F ¶ eNO ©�b H Q�I S e ©�b KVFPKie ©�U p"ÿ H Q�FseEg¬FcJH¡�l>eEFPKVk H FPKMe © gyeNQjFPJH¡�ù�K © KV| Áº»Eu K © k¦¡ U FcKiL H FPKie ©
h H U FceaÑ´O H © FPKMgÊI�FPJH¡ U ¡ b KMD_¡dQ§¡ ©�S ¡ U p
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~ËFPJ�Q¢¡;¡#FcKil�¡ UzU KH�;¡Gµ¤eEm�FPK S H RMRMIwFPQ H ©�U m H Q¢¡ © F'ÿ#R¥¡ . KMLNR H U l>e b ¡tRNeEg H S ¡ © FcQcKMgyO�L H REg H © µ U�S Q�eNRiR H ©�b
K © R¥¡tF h ¡dQ§¡�l H © O�g H S FPO�Q§¡ b Fce�FcJH¡>eNQcKMLNK © H R�m�QceGFPeEF;I´m9¡ b KMl�¡ ©�U KMe ©�U p�~ U KMl9m�R£¡�g H © l>e b ¡dR
h H U9S J�e U ¡ © K ©�U Fb¡ H b eEgrFcJH¡ h J�eNR¥¡Tg H ©åU I U Fb¡tl K © eNQ b ¡tQ�FPeÅm�Qce©k´K b ¡ H ¶ ¡ ©�S J�l H Qcq/Fb¡ U F
gyeNQs�¬��< S e b ¡ak H RiK b H FPKMe © p�vxJ�K U l>e b ¡dR h H U Lg¡deNl�¡tFcQcK S H RMRMI�K b ¡ © FPK S H R�FPefFPJE¡>m�QceEFceEF;I´m_¡Gµ
H RMRie h K © L U KMl9KMR H Q�KMF;I�FPe ¶ ¡�l H K © F H K © ¡ b FcJ�QceNO�LNJ×FPJE¡�g H ©ËU�S H RMK © L�R H hwU�b ¡ UcS Q�K ¶ ¡ b H ¶ e©kg¡Gp
vxJH¡�Q§¡dR¥¡­k H © F b KMl�¡ ©�U KMe ©�U H Q¢¡�m�Q�e©k)K b ¡ b K © v H ¶ R¥¡>:�:op·vxJE¡ Áº»Eu g H © Fb¡ U F¦g H S KiRMKMF;I b ¡ U KML ©
h H UA¶ H U ¡ b e © ~·ùÉ�²~ b ¡ U KiL ©ËU m9¡ S KMÓ S H FPKMe ©�U K © eNQ b ¡tQsFceÉl�¡;¡tF\FPJE¡�~·ùÉ�²~Èg H © Fb¡ U FPK © L
S e b ¡ÆWyKZpÛ¡EpVµ{FPJE¡ » v�<âg H © F¢¡ U FPK © L@m�Qce S ¡ b O�Q§¡?B U ¡;¡T~=m�m9¡ ©�b K . <ígyeEQ b ¡­F H KMR U e © FPJE¡ » v�<
g H S KiRiKVF;I�`­p{vxJE¡¦K © R£¡tF H ©�b eNO)FPR¥¡­F²L¦¡deNl�¡tFcQcK¥¡ U eEgzFcJH¡¦l>e b ¡dRÃg H ©�h ¡dQ¢¡ © eEF¬l>e b ¡dRiR£¡ b ¡ . H S FcRMI
H U FPJE¡=K © R¥¡­F H ©�b eNO�FPR£¡tF'Lg¡teNl�¡tFPQ�K¥¡ U eGg�FcJH¡=m�QceEFceEF;I´m_¡xg H ©>U I U F¢¡dl ¶ ¡ S H O U ¡=eEg ¶ eEFPJ�¡ H U ¡�eEg
l H © O�g H S FcO�QcK © L H ©�b FcJH¡ © ¡ ¡ b FPe·m�Q�e�k´K b ¡ U KMl9m�R£¡²Lg¡teNl�¡tFPQ�K¥¡ U gyeNQ'�¬��< S e b ¡¬k H RMK b H FPKie © p$��F
K U Kil>m³eNQ�F H © FzFPerQ§¡ S eNL © KH�;¡¾FcJ H FºFPJH¡¾R H Q�Lg¡­| UcS H R¥¡ ¶ RMe h ¡dQºg H S KMRiKVF;I h H U{¶ O�KiRMFºm�Q�Kil H QcKMRMI�FPe�Fb¡ U F
FPJE¡ S ¡ © FPQ�KMgyO�L H R�g H ©4®E�­²­ÓFÖ Õ ² H RiR�FcJH¡ H O . KiRiK H Q�I U I U Fb¡dl S eEl9m³e © ¡ © F U µ U O S J H U K © R£¡tF b O S FPK © L
H ©�b ¡ . KVF b KMD�O U ¡tQ�|´¡­k H m�eEQ H FceNQ S eEl ¶ K © H FPKMe ©�U p#vxJE¡dQ¢¡ h ¡tQ¢¡ H R U e U eNl�¡ S eNl>m�QceEl9K U ¡ U l H b ¡
K © FPJH¡rK © R£¡tF b O S F b ¡ U KiL © p�vxJH¡¦Q§¡ H U e ©�U gyeNQ'FPJE¡ b KMD_¡dQ§¡ ©�S ¡rK © K © R¥¡tF¾Lg¡teNl�¡­FPQ�I h ¡dQ§¡¦l H K © RVI
b OH¡fFPeÅl H © O�g H S FcO�QcK © L�µ U K ©�S ¡�KMF>K Uab KVÐ S O�RVF�FPeÅl H © O�g H S FPO�Q¢¡ H J�KMLNJ�RVI S O�Q�kg¡ bçS KMQ S O�R H Q
K © R¥¡tF¦RiKim@gyQ�eNlãR£¡ . H © eNQãÿ#R¥¡ . KiLNR H U W H RMFPJ�eNO�LNJÆKMF S eNO�R bÆ¶ ¡ b e © ¡Eµ8K © H U ¡ S e ©�b Lg¡ © ¡dQ H FPKie ©
g H © l>e b ¡dR `­p{~ U KMl9m�R£¡ S KiQ S O�R H Q b O S F h H U O U ¡ b}h KMFcJ�eNO�F H © I>n�e hXS e ©�b KVFPKie © K © LjeNQ¾m�QceEm_¡tQ
K © R¥¡tF ¶ ¡tRiR¦l>eNO�FcJªp vxJH¡ÆQ¢¡ H U e © gyeNQTK ©�U F H RiRMK © L H S KiQ S O�R H Q b O S F H FTFPJE¡Æg H © K © R¥¡­FTK U Fce
¡ ©�U O�Q§¡�m H Q H RiR£¡dR{n�e h KMl9l�¡ b K H F¢¡dRMI ¶ ¡tgyeNQ§¡>FcJH¡9K © R¥¡­F�| UcS Q�eNRiR � O ©�S FcKie © µºFcJ´O U H RMRie h K © L�¡ H U I
l�¡ H U O�Q¢¡tl�¡ © F U eEgªK © R£¡tF H ©�b kEeNRiO�l�¡wnoe h Q H F¢¡ U p#vxJH¡ S KiQ S O�R H Q¾K © R¥¡­F b O S F²O U ¡ b gyeNQ'FPJH¡�g H ©
K © R¥¡tF U Kil>m�RMKMÓF¡ U FPJH¡·g H © K © R¥¡­Fxl9e b ¡tRªLg¡deEl�¡­FPQ�I}K © m�O)FxFPe9�¬��< S e b ¡ U p

vxJH¡TeNO�FcR¥¡­FAg H © W Á1»ªu ` b O S FaJ H U Q¢¡ S F H © LNO�R H Q S Q�e UcU | U ¡ S FcKie © H ©�bËS e ©�U FPKVFPO�F¢¡ U H © ¡ . |
Fb¡ ©�U KMe © eEg�FPJH¡}g H ©åU�S QceERiR²kEeNRiO�F¢¡EpËvxJE¡ b KMD�O U ¡tQ H F�FPJH¡�¡ . KMFaeEg�FPJH¡fm�Q�eEFPeGF;I)m9¡}g H ©2h H U
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© eEFaK ©�S RMO b ¡ b K © FPJH¡fR H QcLg¡�| UcS H R¥¡�l9e b ¡dR ¶ Rie h ¡dQaK © eNQ b ¡dQ�FceÅm�Qce©k´K b ¡ H U KMl9m�R£¡�g H © ¡ . KVF
¶ eNO ©�b H Q�I S e ©�b KMFcKie ©�U gyeNQ²�¬��< S e b ¡=k H RMK b H FcKie © pºvxJE¡ U FcQ H KMLNJ_F²Q§¡ S F H © LEO�R H Q#g H © ¡ . KMF b O S F
K U H R U e U Kil>m�R£¡9FPeÆl>e b ¡dR²K © H �¬��< S e b ¡Eµ h JH¡tQ¢¡ H U FcJH¡Tm�Q�eEFPeEF;I´m9¡ b KMD�O U ¡dQ�J H U H k¦¡dQ�I
S eEl9m�RMK S H Fb¡ bË© e © | U I´l9l�¡tFcQcK S H R³FPJ�Q§¡;¡­| b Kil�¡ ©�U Kie © H RªLg¡teNl�¡tFPQ�INp

vxJH¡ S R¥¡ H Q H ©�S ¡aL H m ¶ ¡tF h ¡;¡ © FPJH¡�FPeEm U J�QceNO b eEg¾FPJH¡�g H © Kil>m9¡dRiR£¡dQ H ©�b FPJH¡ag H © K © R¥¡tF
b O S F h H UË© eEFTl>e b ¡dRiR£¡ b ¡ . H S FcRMI¸FPe2m�Q�eEFPeEF;I´m9¡¼Lg¡deEl�¡­FPQ�IEµ ¶ O�FTl>e U FTeGFPJH¡tQ S R£¡ H Q H ©�S ¡ U
h ¡dQ¢¡jl>e b ¡dRiR£¡ b l H K © F H K © K © LsLg¡deNl�¡tFcQcK S¦U KMl9KMR H Q�KMF;INpº~rR U e�µ)KMF U J�eNO�R bf¶ ¡·m³eNK © F¢¡ b eNO�FxFcJ H Fuµ
FPJE¡sg H ©�¶ R H b ¡sQ�eNO�LNJ © ¡ U�Urh H U l�O S JÉJ�KiLNJE¡dQxgyeNQwFPJH¡�W »�Á ~¦`�l>e b ¡tRzK ©�S eNl>m H Q�K U e © Fce9FPJE¡
eNQ�KiLNK © H R¤m�QceEFceEF;I´m_¡Gp{vxJH¡ U ¡ U RMKiLNJ_FzLg¡teNl�¡tFPQ�K S#b KVD«¡tQ¢¡ ©�S ¡ U l H I·J H kg¡ U eNl�¡T¡­D«¡ S Fºe © FPJH¡#noe h
FPJ�QceNO�LEJÅFcJH¡>g H © µ ¶ O�FAKVFjK U H © FPK S KMm H Fb¡ b FPJ H Fsl>e U FjeEg¾FPJH¡ U ¡ h KiRiR ¶ ¡ak´K UcS eNO U | b eNl>K © H Fb¡ b
noe h m�JH¡ © eNl�¡ © H h J�K S J¸J H kg¡ H © K ©�U KML © KVÓ S H © F�¡tD_¡ S F>e © FcJH¡}g H © m9¡dQ�gyeEQcl H ©�S ¡ H FaJ�KiLEJ
Ò¤¡tI © eNR b�U)© O�l ¶ ¡tQdp

vxJH¡}K © R¥¡­Fsnoe h K U e © ¡9eEg¬FcJH¡�l H�� eNQ S H ©�b K b H Fb¡ U gyeNQ ¶ Rie h ¡tQAQ�O�l ¶ R£¡ © eEK U ¡ H ©�b FcJ�O U
FPJ�K U Q¢¡tLNKie ©�© ¡ ¡ b ¡ b FPe ¶ ¡ÅK © kg¡ U FcKiL H F¢¡ b FPJ�eNQ�eNO�LNJ�RMINpÈvxJH¡/g H © RiKVFb¡tQ H FcO�Q¢¡ U O�Q�k¦¡tI W U ¡ ¡
~rm�m_¡ ©�b K . ~¦`jK ©�b K S H Fb¡ b FcJ H F\FPJH¡ag H © K © R£¡tF\Lg¡deEl�¡­FPQ�I S H © J H k¦¡ H U KiL © KMÓ S H © F[¡­D«¡ S FAe ©
g H © m_¡tQ�gyeNQ�l H ©�S ¡Ep1v1e U FPO b IsFcJH¡o¡­D«¡ S F U eEg�FcJH¡ b KVD«¡tQ¢¡ ©�S ¡ U�¶ ¡­F h ¡ ¡ © l>e b ¡dR H ©�b m�QceEFceEF;I´m_¡Gµ
FPJE¡�ù�K © K�| Áº»Eu g H ©¼h H Ujb ¡ U KiL © ¡ bÅh KVFPJ¼FPJE¡�¡ . H S F\K © R¥¡tF H ©�b eNO�FcR¥¡tFjL¦¡deNl�¡tFcQ�I U Kil>KiR H Q�Fce
FPJE¡ Áº»Eu g H © p
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�o¡ © FcQcKMgyO�L H R ¶ Rie h ¡dQ U WyeNQxg H ©�U ` H Q§¡ H KMQ�|�l9e©k´K © L b ¡tk´K S ¡ UrS eNl>l9e © RMI}O U ¡ b FPe>Lg¡ © ¡tQ H F¢¡ H KMQ�|
noe h K © H O�FPeNl>eEFcKMkg¡"¨¤©{~�� U I U Fb¡tl U pÙ~±F;I´m�K S H R H O�FceNl9eGFPKMk¦¡"¨�©1~�� U I U Fb¡dl WyKZpÛ¡EpVµ¾FPJE¡
m�Q�eEFPeEF;I´m9¡�¨¤©{~��Xl9e b O�R£¡©` S e ©�U K U F U eEg H g H © KMl9m9¡dRMR¥¡tQ²QcO ©É¶ I H l9eEFceNQxJ�eNO U ¡ b K © H U F H |
FPKMe © H Q�I@kNeERiO�F¢¡¼W U�S Q�eNRiR ` S H U K © L�µ8FPJ H FAK UsS e ©µ© ¡ S Fb¡ b FPe�FPJH¡ b e h)©�U FcQ¢¡ H lº¡­k H m�eEQ H FceNQ H ©�b
JH¡ H Fb¡tQ S eNQ§¡ Ua¶ I H b KMD�O U ¡dQdµ H U�U J�e h)© K © �{KiLÅ[´pM½NpI� © l9e U F H O�FceNl>eEFPKVkg¡O¨¤©{~�� H m�m�RMKV|
S H FPKie ©�U µ(gyeNQ h H Q bØS O�Q�kg¡ bäS ¡ © FcQcKMgyO�L H R¬g H ©�U Wyg H ©¸¶ R H b ¡ U H Q§¡ S O�Q�k¦¡ b K © FcJH¡ b KMQ¢¡ S FPKMe © eEg
QceGF H FcKie © ` H Q¢¡ S eNl>l>e © RMIsO U ¡ b�¶ ¡ S H O U ¡reEg³FPJH¡tKiQ U l H RMR U KH�;¡ H ©�b FPJH¡tKiQ'Rie h ¡dQ'eNm9¡dQ H FPK © L·g H ©
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U m9¡;¡ b�U H F#FPJH¡ U H l�¡xRie H b K ©aS eNl>m H Q�K U e © FPe ¶ H S q h H Q b9S O�Q�kg¡ b9S ¡ © FcQcKVgyO�L H R�g H ©�U p1~ÕF;I´m�K S H R
gyeNQ h H Q bÙS O�Q�k¦¡ bçU Ñ´O�KiQcQ§¡dR S H Lg¡�F;I´m9¡ ¶ RMe h ¡tQ9O U ¡ b K © H © H O)FPeNl>eEFPKVkg¡"¨¤©{~��íl>e b O�R¥¡TK U
U J�e h)© K © �{KML�po[)pB¯)p
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~�gyeNQ h H Q b¸S O�Q�kg¡ bçS ¡ © FPQcKVgyO�L H R¬g H © Kil>m9¡dRiR£¡dQsK U l H b ¡feEg H J�O ¶Ùh KMFcJ H ¶ H U ¡dm�R H Fb¡Gµ¾FceNm
U J�QceNO b H ©�b l H © IÆg H ©×¶ R H b ¡ U WyF;I´m�K S H RMRMIÆÀNÚ�|2�N]N`­p » eNl�¡ ¶ Rie h ¡tQ U�S QceERiR b ¡ U KiL ©�U J H kg¡ H ©
O�m�m9¡dQ H ©�b H Rie h ¡dQ UcS QceNRMRZµ h KVFPJ¼FPJH¡aKMl9m9¡dRMR¥¡dQ , l>eEFPeNQ H U�U ¡tl ¶ RMIÉFPJ H FjÓ�F U K © FPeTFPJE¡>RMe h ¡tQ
UcS QceNRMR8O U K © L}QcO ¶�¶ ¡tQrK U eNR H FPeNQ U W"�{KML�p³[)p®À_`­p�vxJH¡ ¶ H U K SAU KH�;¡ H ©�b@U J H m9¡AeEg�FcJH¡sg H © Kil>m_¡tRiR£¡dQ
K UAb ¡tÓ © ¡ bÙ¶ I×KMF U eEO�Fb¡tQ ¶ R H b ¡ b K H l�¡­Fb¡dQ H ©�b FPJH¡ ¶ R H b ¡ U m H © W%JE¡dKiLEJ�F�`­p u R H b ¡}m�QceGÓoR¥¡ U
H Q§¡ b ¡­Ó © ¡ b2¶ I ¶ R H b ¡>K © R£¡tF H ©�b eEO�FPR£¡tF H © LNR£¡ U µ ¶ R H b ¡ S H l ¶ ¡dQtµ ¶ R H b ¡aFPJ�K S q © ¡ UcU µ H U m9¡ S F
Q H FPKie×W U m H © FPe S J�eNQ b Q H FPKMe�`­µ ¶ R H b ¡aF H m9¡dQ H ©�b/¶ R H b ¡>F h K U Fdp��²KiQ S O�R H Q H Q S ¡ bË¶ R H b ¡ U H Q§¡
FPJE¡9l>e U F S eEl9l>e ©Æ¶ R H b ¡ U J H m9¡ U O U ¡ b K © gyeNQ h H Q b | S O�Q�k¦¡ bË¶ R H b ¡ b×S ¡ © FPQcKVgyO�L H R�g H ©�Usb OH¡
FPe S JH¡ H m×l H © O�g H S FPO�Q�K © L S e U F U H ©�b/U Kil>m�R¥¡ S e ©�U FPQ�O S FcKie © W » ¡ ¡9~=m�m9¡ ©�b K . ~ gyeNQ·gyO�Q�FPJH¡tQ
b ¡­F H KMR U `�p@vxJH¡}gyeNQ h H Q b2S O�Q�kg¡ båU Ñ�O�KiQ�Q¢¡tR S H Lg¡�F;I´m_¡ Áº»Eu KMl9m9¡dRMR¥¡tQ�W%�{KiL�p{[´p9��` h H U l H b ¡
eEg=Q¢¡ U K © l H Fb¡tQcK H R H ©�b¸¶ O�KMRMF�O U K © LÅFcJH¡ »�Á ~�F¢¡ S J © KiÑ�OH¡Ep���F>J H b À_Ú U FcQ H KMLNJ_F ¶ R H b ¡ U eEg
FPJ�Q¢¡;¡�|;K ©�S J S J�eNQ b p(� H © ¡ . KVF b K H l�¡tFb¡tQ h H U ½���pC[\K ©�S J h KVFPJ H FPeNm�eEgzFPJH¡ ¶ R H b ¡ U¾S e ©µ© ¡ S F¢¡ b
k´K HaH FPJ�K ©fU J�Q�eNO b p

vxJH¡�l9e b ¡dR S H U K © LÆeEg�FPJE¡fg H © J H U gyQce © F H ©�bØ¶ H S qËm H © ¡tR U l H b ¡TeNO)FaeEg�ÿ#R£¡ . KiLNR H UcU
U JE¡;¡tF U µ h J�K S J H Q§¡sLNQ�e)e©k¦¡ b FPe H SdS ¡dm�F H nF¡ . K ¶ R¥¡[ÿ#R¥¡ . KMLNR H U�U=U JH¡;¡­F¦FPJ H FrgyeNQ�l�¡ b FcJH¡ARMeNL H |
QcKVFPJ�l>K S\U m�KiQ H R h H RiR1eEg'FPJH¡ S H U K © LÆW U ¡;¡>�{KML�pª[´pC[N`\p\vxJE¡ S Qce U�U | U ¡ S FPKMe © eEg'FPJH¡ S H U K © L h H U
Q¢¡ S F H © LNO�R H Qdµ H ©�b9S e © FcK © OH¡ b m H U F¾FPJH¡�g H © FcJ�Qce H F U ¡ S FcKie © µ)l H q�K © LjFPJE¡=g H © ¡ . KMF¾Lg¡deNl�¡tFcQ�I
Q¢¡ S F H © LNO�R H Q U KMl9KMR H Q'FPe�FcJH¡jeNQcKMLNK © H R¨m�Q�eEFPeEF;I´m9¡Ep
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¶ RMe h ¡dQ U
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~ ½©À)pC¯N[ÆK © p b K H l�¡tF¢¡dQ S KiQ S O�R H Q b O S F h KVFPJçQ�eNO ©�b ¡ b RiKMm h H U Ó�F�Fb¡ b Fce×FPJE¡Ég H © é U K © R¥¡tF
eNm9¡ © K © L�p·vxJH¡�g H © K © R£¡tF b O S F h H U·b KMQ¢¡ S FPRVIÉK ©�U F H RiR£¡ b K © FPe�FcJH¡�gyQce © F¦eEg'FPJH¡ U�S Q�eNRiR H F¦FPJE¡
g H © eNQcKVÓ S ¡Gp¾vxJ�K Uwh H U l H K © RVI b e © ¡\K © eNQ b ¡dQwFPe>e ¶ F H K © m�Q¢¡tRiKMl9K © H Q�I9K © R¥¡tF b H F H FPJE¡ Á <w~
H ©�b Fce\e ¶ F H K © g H © m_¡tQ�gyeNQ�l H ©�S ¡ b H F H h KMFcJ�FPJH¡ U H l�¡ S e © ÓoLNO�Q H FcKie © p1vxJH¡wl9e b ¡tR)g H © K © R¥¡tF
b O S F·m�Q�eEFPQ�O b ¡ U K © FPe�FcJH¡Ag H ©@U�S Q�eNRiR ¶ I H © K ©�S Jªµ H UrU J�e h)© K © �1KiL�p�[)p9��µ¨K ©@S e © FcQ H U F h KMFcJ
FPJE¡ U J�eNQ�F²Q�eNO ©�b RiKMm H F'FPJH¡�K © R£¡tF#eGg¨FPJE¡�m�QceEFceEF;I´m_¡ UcS QceNRMRZpºvxJH¡=RMe S H FPKMe ©�U eEg³FPJE¡ ¶ eNO ©�b H Q�I
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vxJH¡a~·ùÉ�²~
g H © Fb¡ U F S e b ¡ U Q§¡ S eEl9l�¡ ©�b FcJ H F·kNeERiO�l�¡Anoe h Q H F¢¡ U J�eNO�R bÆ¶ ¡ b ¡tFb¡tQcl>K © ¡ b
gyQceEl±l�¡ H U O�Q§¡dl�¡ © F U l H b ¡sK © H S KiQ S O�R H Q b O S Fuµ h JE¡dQ¢¡ H U FcJH¡ Áº»Eu g H © J H U H Q§¡ S F H © LEO�R H Q
S Q�e UcU | U ¡ S FcKie © p(vxJE¡dQ¢¡­gyeNQ¢¡GµÃKMF h H U=b ¡ S K b ¡ b FPe ¶ O�KiR b H FPQ H ©�U KMFPKMe ©Tb O S F=gyeEQ S e ©µ© ¡ S FcK © LaFPJE¡
g H © ¡ . KMF b O S F�FceÉFPJE¡ S KMQ S O�R H Q\l�¡ H U O�Q¢¡dl�¡ © F b O S Fdp@vxJH¡}FcQ H ©�U KMFcKie ©Åb O S F h H U�b ¡ U KiL © ¡ b
H ©�b g H ¶ Q�K S H Fb¡ b H SdS eEQ b K © L\Fcej~·ù@�²~ » F H ©�b H Q b�U q À s p�vxJH¡�Q¢¡ S F H © LNR£¡wFce U Ñ�O H Q¢¡ H RMO�l9K © O�l
FPQ H ©�U KMFPKMe ©Æb O S F h H U ¯)<ÈRie © L H ©�b FcO�Q © ¡ b eNO)F\Fce ¶ ¡ H S e © k¦¡dQ�LNK © L b O S FupTvxJH¡ag H ©×b K U |
S J H Q�Lg¡ b K © FPe H Q¢¡ S F H © LNO�R H Q b O S Fs½©èaK © p'RMe © L�p¾� H ©fUcS Q�eNRiR ¡ . KMF b O S F S Qce U�U | U ¡ S FPKie © H R H Q¢¡ H
h H U H m�m�Qce . Kil H F¢¡dRMI�½���Ú U ÑaK © p h J�KMR¥¡¬FcJH¡ b e h)©�U FPQ§¡ H l S KiQ S O�R H Q b O S F S Qce U�U | U ¡ S FPKie © H R H Q¢¡ H
h H U H m�m�Q�e . KMl H Fb¡dRVIÆ½©À_Ú U Ñ�K © p¦vxJH¡ H . ¡ U eEg#FcJH¡Ag H © ¡ . KMF b O S F H ©�b FPJH¡sFPQ H ©�U KVFPKie ©Éb O S F
S eEK ©�S K b ¡ b p

� ����� � ��Md(�§ �=(���[]1�%71d(���.$,
~änoe häU FcQ H KMLNJ_Fb¡ © ¡dQ h H U¾b ¡ U KML © ¡ b H ©�b g H ¶ QcK S H F¢¡ b H StS eNQ b K © LjFPe\~·ùÉ�²~ » F H ©�b H Q b�U p#vxJH¡
noe h�U FcQ H KMLNJ_Fb¡ © ¡dQ h H U m�R H S ¡ b H ¶ eNO�F9À�pB[?<4Wl¡ . KMF b O S F b K H l�¡­Fb¡tQ U ` b e h)©�U FPQ¢¡ H l eEg¦FPJE¡
FPQ H ©�U KMFPKMe ©Åb O S Fdµ H U Q§¡ S eNl9l�¡ ©�b ¡ bË¶ I/~·ù@�²~ » F H ©�b H Q b�U pw��F h H U eEg�]�p|�i�¨<�K © R¥¡ © LEFPJªµ
]�p®]N]_[?<âK © FPJ�K S q © ¡ U�U H ©�b J H b H ½NpB]@K © p b K H l�¡tF¢¡dQ}W"]�p®]_Ú?�i<j` H RiO�l>K © O�l S KiQ S O�R H QAm�KMm_¡ U
H U FPJH¡ ¶ H U K S n�e h¹U FPQ H KiLNJ_F¢¡ © ¡tQ S J H ©µ© ¡dR b ¡ U KiL © K ©�U Fb¡ H b eEg1FPJH¡ U Ñ�O H Q§¡fW"]�p®]_ÚN[)<j` S J H ©µ© ¡tR
b ¡ U KiL ©×U O�LNLg¡ U Fb¡ bË¶ I¼FPJH¡>~·ù@�²~ » F H ©�b H Q b�U p}vxJE¡ S KiQ S O�R H Q·m�Kim9¡ S J�e U ¡ © H m�m�Qce . Kil H Fb¡ U
FPJE¡�¡tD_¡ S FxeEg8FPJH¡ U Ñ�O H Q§¡ S J H ©µ© ¡dRZµ�K ©�U O S J H h H I9FPJ H F¾FPJH¡rm�Q¢¡ UcU O�Q¢¡ b Q�eNm h H U gyeNQ H LEKMkg¡ ©
noe h Q H Fb¡·Q§¡dl H K © ¡ bTS e ©�U F H © Fup'vxJH¡ b KMD_¡dQ§¡ ©�S ¡ Uw¶ ¡tF h ¡;¡ © FPJH¡j~¦ù@�²~¹Q¢¡ S eNl>l�¡ ©�b ¡ b noe h
U FcQ H KMLNJ_Fb¡ © ¡dQ H ©�b FcJH¡je © ¡jO U ¡ b H Q§¡·FPJ�eNO�LNJ_FxFPe ¶ ¡ U l H RMRZp
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motor


power supply


speed controller


Fan speed display


Belt drive ( gear ratio 1:2 )
 Impeller


Fan scroll housing


Bearing


drive shaft
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» K ©�S ¡ S ¡ © FPQ�KMgyO�L H R¨g H © m_¡tQ�gyeNQ�l H ©�S ¡·K U¬b ¡dm9¡ ©�b ¡ © F=e © KMF U eEm_¡tQ H FcK © L�RMe H b m³eNK © F\WÊnoe h¿U I U |
Fb¡tl Q§¡ U K U F H ©�S ¡©`­µªFcJH¡Anoe h Q¢¡ U K U F H ©�S ¡ h H U k H QcK£¡ b@b O�QcK © L�FPJE¡5¡ . m9¡dQcKMl�¡ © F U FPe b ¡tF¢¡dQcl>K © ¡
g H © m_¡tQ�gyeNQ�l H ©�S ¡we©kg¡dQ H Q H © Lg¡weEgªkEeNRiO�l�¡xnoe h Q H Fb¡ U p�vxJ�K U(h H U H S J�K¥¡­kg¡ b�¶ I>O U K © Lsm_¡tQ�gyeG|
Q H Fb¡ b l�¡­F H R8LNQ�K b�U µÃeEg#q © e h)© m�eEQce U KMF;IÅWyKZpÛ¡EpVµ³FceEF H RªFcJ�QceEO�LNJÉnoe h H Q§¡ H FPeaFPeEF H R U eNRMK b LNQcK b
H Q§¡ H `wm�R H S ¡ b�b e h)©�U FcQ¢¡ H l4W�½u]�¡ . KVF b O S F b K H l�¡­Fb¡tQ U ` eEg{FcJH¡Ag H © Kil>m_¡tRiR£¡dQdpxvxJE¡AgyeNRiRMe h K © L
LNQ�K bÉU K�� ¡ Urh ¡dQ§¡�O U ¡ b K © FcJH¡ Áº»Eu g H © Fb¡ U F U ú¦¯E[N^}µªÀN]_^}µ¨À_[N^}µ­��½�^ H ©�b [)½�^}pr�{K © H RiRMI H
Fb¡ U F h H U H R U e S e ©�b O S Fb¡ b�h KVFPJ © eaLNQcK b�U W%K"p ¡Gpx½©]N]_^
eNm_¡ © `­p

� ������� ��� �"¢_,Y12®�.�K�OF^'%7.�X
vxJH¡¦g H © K U m³e h ¡tQ¢¡ b�¶ I H ]�pC[\Jªp®m¨p�<�pB�rp´l9eEFceNQ·W S e ©�U F H © F²FPeNQ�Ñ´OE¡©` h KMFcJ H k H QcK H ¶ R£¡ U m_¡ ¡ b
b Q�KMkg¡Gpë�{KML�p¾[)pBè U J�e hwU H U�S JH¡dl H FPK S@b K H LNQ H l4eEg·FPJH¡ H m�m H Q H FPO U O U ¡ b gyeNQaFPJH¡@m�Q¢¡ U ¡ © F
¡ . m9¡dQ�Kil�¡ © Fup¯��F S e ©�U K U Fb¡ b eEg H l9e b KVÓF¡ b H O)FPeNl>eEFPKVkg¡"¨¤©{~�� U Ñ�O�KiQ�Q¢¡dR S H Lg¡Tg H © W Áº»Eu `
b Q�KMkg¡ ©�¶ I H <�pB�rpol9eEFceNQ S eNO�m�R£¡ b FPe H U m9¡;¡ b�S e © FcQceNRMR¥¡dQtp
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vxJH¡�ù�K © KV| Á1»ªu Kil>m_¡tRiR¥¡tQ h H Uab ¡ U KiL © ¡ b ¡ . H S FPRMI H U H ½ , À¤| UcS H R¥¡}l>e b ¡dR¬eGg�FcJH¡ Áº»Eu g H ©
Kil>m9¡dRiR£¡dQtµ H ©�b}h H U H R U e S e ©�U FcQcO S Fb¡ b O U K © LAFPJH¡ »�Á ~¿l H © O)g H S FcO�QcK © LAl�¡tFcJ�e b p�vxJH¡\ù�K © KV|
Áº»EuÇUcS QceNRMR¾kNeERiO�F¢¡ U ¡ S FPKMe ©Ëh H U g H ¶ QcK S H F¢¡ b O U K © L¼R£¡ . H ©2U JE¡;¡tFcK © LÆeEg\½ , è¤|;K © p¼FPJ�K S q © ¡ UcU p
vxJ�K U m�Qce©k´K b ¡ b ¡ © eNO�LNJ U FcQ¢¡ © LEFPJ U K ©�S ¡ S ¡ © FcQcKVgyO�L H REg H ©�U O U ¡ b K © F;I´m�K S H RØ¨¤©{~�� H m�m�RiK S H FcKie ©
m�Q�e b O S ¡�Q§¡dR H FPKVkg¡dRVIÆRie h m�Q§¡ U�U O�Q§¡ U W%R£¡ U�U FPJ H © ÀÉK © pfeEg�²~³µ´�`�pw� © H b�b KVFPKie © µºFcJH¡É½ , è¤|;K © p
FPJ�K S q © ¡ U�U H RiRMe h ¡ b FPJH¡¾O U ¡xeGg H U K © LNR¥¡ S e © FcK © O�eNO U�U JH¡ ¡tF#K © gyeNQ�l9K © L�FcJH¡¬RMeNL H Q�KMFPJ�l9K S�U m�KMQ H R
U J H m_¡ b kNeNRMO�Fb¡ b OE¡¬FPe·KMF U nF¡ . K ¶ KiRMKMF;IEp'¨�e h ¡tk¦¡dQ'FPJH¡¾gyQce © F H ©�b�¶ H S q�m�R H Fb¡ U eEgÃFPJH¡¬g H ©�UcS Q�eNRiR
U ¡ S FcKie ©Th ¡dQ¢¡·g H ¶ QcK S H Fb¡ b O U K © L�R¥¡ . H ©�U JH¡;¡­FPK © LaeEg�¶³ K © p{FPJ�K S q © ¡ U�U Fce�m�Qce©k´K b ¡ U FPQ¢¡ © LEFcJfFce
FPJE¡ h J�eNR¥¡¦g H ©�S H U K © L�¡ ©�S RMe U O�Q¢¡Eµ h J�K S J�J�eNO U ¡ bÉ¶ eEFcJfFcJH¡·g H © Kil>m_¡tRiR¥¡tQ H ©�b g H © l>eEFceNQdp

vxJH¡�g H © eNO�FcR¥¡tF b O S FPK © LåW U FPQ H KiLNJ_F S KMQ S O�R H Qjm�KMm_¡u` h H U l H b ¡>eEg S R¥¡ H Q�ÿ#R¥¡ . KiLNR H U l H |
Fb¡tQcK H RZµ�eEg���p9�TK © pAK"p b p H ©�b J H b H FPeGF H R1R¥¡ © LEFPJÆeEg²ÚN¯}K ©�S JH¡ U p�vxJH¡�g H ©ÆUcS QceNRMR'¡ . KVFjJ H b H
Q¢¡ S F H © LNO�R H Q S Qce UcU | U ¡ S FPKMe ©}h J�KMR¥¡wFPJH¡�g H © ¡ . KVF¬m�KMm_¡ b O S F h H U¬S KMQ S O�R H Q·B´FcJH¡dQ§¡tgyeNQ§¡ H FcQ H ©�U KV|
FPKMe © m�K£¡ S ¡ h H U K ©�U F H RiR¥¡ b�¶ ¡tF h ¡;¡ © FPJE¡¦F h e U ¡ S FPKMe ©�U p(vxJE¡jFcQ H ©�U KMFcKie ©�b O S F h H U l H b ¡¦eNO)F
eEgºFPJ�K © H RiO�l>K © O�l U JE¡;¡tF H ©�bTh H U�¶ O�KiRVF U KMl9KMR H Q'FPeaFPJE¡ Áº»Eu FcQ H ©�U KMFcKie ©Tb O S Fup

vxJH¡¦noe hXS e ©�b KMFcKie © ¡tQ h H U l H b ¡reEO�FxeEg U e b H U FPQ H hwU FcJ H F h ¡tQ¢¡jÀ�K © p�Rie © L H ©�b J H b H
K ©�U K b ¡ b K H l�¡tF¢¡dQ�eGg¨À , è·K © p1vxJH¡ U FPQ H h R¥¡ © LEFcJ H ©�b�h K b FcJ h ¡dQ§¡ S J�e U ¡ © K ©�U O S J H h H I�FPJ H F
FPJE¡ Ö O�R¥¡tQ © O�l ¶ ¡dQ�Wynoe h Q¢¡ U K U F H ©�S ¡ S eª¡­Ð S K¥¡ © F�` H ©�b Ò�¡­I © eNR b�U-© O�l ¶ ¡dQ H Q¢¡Al H F S JH¡ b Fce
FPJE¡jn�e háU FcQ H KMLNJ_Fb¡ © ¡dQwK © FPJE¡ Áº»Eu g H © H Fwl H . n�e h p

» Kil>KiR H Q¦FPe�FPJH¡ Á1»ªu g H © F¢¡ U Fsg H S KMRiKVF;INµ8FPJH¡fù�K © K�| Áº»Eu g H © Fb¡ U Fsg H S KMRiKMF;IEµ H UAU J�e h)© K ©
�{KMLa[)p9�}µ h H Uwb ¡ U KiL © ¡ b K © H StS eNQ b H ©�S ¡ h KMFcJ}FPJH¡·~¦ù@�²~ëQ¢¡ S eNl>l�¡ ©�b ¡ bÉ» v�<ëg H © Fb¡ U FPK © L
m�Q�e S ¡ b O�Q§¡aW U ¡;¡¦~=m�m9¡ ©�b K . <XgyeNQ b ¡­F H KMR U e © FcJH¡ » v�<ág H S KiRMKMF;I�`­p u eEFcJ�FPJH¡=l�¡­FPJ�e b eEg¨g H ©
U I U Fb¡dlíQ¢¡ U K U F H ©�S ¡ H ©�b noe hXS e ©�b KMFcKie © K © L h ¡tQ¢¡ U KMl9KMR H Q#FceAFPJH¡ Áº»Eu g H © Fb¡ U Fxg H S KiRiKVF;I³ú1FPJE¡
U I U Fb¡dl�Q¢¡ U K U F H ©�S ¡ h H U Lg¡ © ¡dQ H Fb¡ b2¶ I×O U K © L@LNQ�K b�U\h KMFcJ×k H QcK H ¶ R¥¡>m³eNQce U KMF;IÙW%eEm_¡ © H Q¢¡ H `­µ
H ©�b noe h¹S e ©�b KMFcKie © K © L h H U m�Q�e©k)K b ¡ bÉ¶ I S KiQ S O�R H Q U FPQ H hwU H ©�b�U Fb¡ ¡dR UcS Q¢¡;¡ © m�R H S ¡ b K ©�U K b ¡
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H Rie © L U FPQ H KiLNJ_F S KiQ S O�R H QXÿ#R¥¡ . KMLNR H U²b O S F b e h)©�U FPQ§¡ H l±eEgºFPJE¡jg H © KMl9m9¡dRMR¥¡dQtp
vxJH¡jù�K © KV| Áº»Eu g H © Kil>m9¡dRiR£¡dQ h H U eNm_¡tQ H F¢¡ b}¶ I H ¶e J¨p®mªp�<�pC�rp U F H ©�b H Q b ¨�©1~��Ùl>eEFPeNQ

h J�K S J}Q H © gyQceNl H k H QcK H ¶ R£¡�<j�¸m�e h ¡dQ U O�m�m�RVI�WykEeNRMF H Lg¡ U eNO�Q S ¡u`­p#vxJH¡�kNeNRVF H Lg¡ U eEO�Q S ¡ h H U
S H m H ¶ R£¡}eEg U O�m�m�RMI´K © LÅO�måFceÆÀN] © H F>¯E] H l>m U pÅvxJH¡Tm³e h ¡dQ U O�m�m�RVI H R U e¼J H b H b KMLNKMF H R
kNeERMF H Lg¡ H ©�b H l>mÉl�¡tF¢¡dQdpwvxJ�O U µ ¶ eGFPJ�FcJH¡skEeNRMF H Lg¡ U O�m�m�RiK£¡ b Fce�FPJE¡sg H © H ©�b FcJH¡ S O�QcQ§¡ © F
b Q H h)©f¶ I�FcJH¡rg H © WyKZpÛ¡EpVµ)FcJH¡¦m³e h ¡dQ U O�m�m�RMK¥¡ b FPeAFcJH¡¦g H © l>eEFPeEQ�` H F²k H QcKMeNO U g H © eNm9¡dQ H FPK © L
m³eNK © F U\S eEO�R b/¶ ¡ b ¡tF¢¡dQcl>K © ¡ b p�� H © Q�eEF H FcKie © Q H Fb¡ h H U l9e © KMFPeEQ¢¡ bÅ¶ I H © H StS ¡dRMeNQceEl�¡­Fb¡dQ
h J�K S J h H U H FcF H S JH¡ b FPe�FcJH¡·g H © l9eEFceNQxJ�eNO U K © L�p

vxJH¡�ù�K © KV| Á1»ªu/h H U#U O ¶ � ¡ S F¢¡ b FPerk H Q�KieNO U{U I U F¢¡dl Q§¡ U K U F H ©�S ¡ U W ¶ H S qAm�Q§¡ UcU O�Q¢¡ U ` ¶ I�O U ¡
eEg(noe h Q¢¡ U K U F H ©�S ¡>LNQcK b�U eEg b KMD_¡dQ§¡ © F\m�eNQ�e U KVF;INµ8K © FcJH¡9K b ¡ © FcK S H R�l H ©µ© ¡dQ H U KVF h H Ujb e © ¡
K © FPJH¡ S H U ¡TeEgwFcJH¡ Áº»Eu g H © F¢¡ U F U p=g=eEF¢¡Eµ#J�e h ¡tkg¡tQdµ(FPJ H FAFPJH¡ Ö O�R£¡dQ © O�l ¶ ¡tQ ¶ H U ¡ b e ©
FPJE¡AQ¢¡ U K U F H ©�S ¡�LEQcK b J�eNR£¡ b K H l�¡tF¢¡dQ h H UB© eEFrl H F S JH¡ bÉ¶ ¡­F h ¡ ¡ © FPJE¡sF h e}g H S KMRiKMFcK¥¡ U p²vxJ�O U µ
FPJ�K U²b KMD_¡dQ¢¡ ©�S ¡·K © Q§¡ U K U F H ©�S ¡·LEQcK b�U²S eEO�R b R£¡ H b FPe U RMKiLNJ_F b KMD_¡dQ§¡ ©�S ¡ U K © FPJH¡ Y[Z9^l`¢^ © O�l ¶ ¡tQ
l H F S J�K © L ¶ ¡­F h ¡ ¡ © FPJE¡=F h e�l9e b ¡tR�g H S KMRiKMFcK¥¡ U µ H ©�b JH¡ ©�S ¡rQ§¡ U O�RMF²K ©>U eNl�¡ b K UcU Kil>KiR H QcKVFPK¥¡ U K ©
g H © m9¡dQ�gyeEQcl H ©�S ¡·l H F S J�K © L ¶ ¡tF h ¡;¡ © FPJH¡ Áº»Eu g H © H ©�b FPJE¡Aù�K © K�| Áº»Eu g H © p
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vxJH¡�noe h FPJ�Q�eNO�LNJ H F;I´m�K S H R S ¡ © FPQ�KMgyO�L H RÃg H © K U J�KMLNJ�RVI S eEl9m�R£¡ . B´K © m H Q�FcK S O�R H QtµNFPJH¡wnoe h K U
J�KMLNJ�RMIfFcO�Q ¶ O�R¥¡ © Fdµ © e © |�O © KVgyeNQcl�W U�h KiQ�RiK © L�` H ©�b J H U H Q§¡ H U eGg#noe h,U ¡dm H Q H FPKMe © H ©�b Q§¡ S KiQ�|
S O�R H FcKie © W�:·K ©�b ¡­F H R"p¤q�À?� s H ©�b <�¡ © Lg¡tQ H ©�b ù St¶ QcK b ¡�q÷½�Ú s `­p#~ U H S e ©�U ¡dÑ�OH¡ ©�S ¡Gµ_¡­kg¡ © FPJE¡
l>e U F U eEm�J�K U FPK S H F¢¡ b H © H RVI´FcK S H R²Fb¡ S J © KMÑ´OE¡ U Q§¡dÑ�O�KMQ¢¡TFPJH¡�O U ¡�eEg�¡dl>m�KiQ�K S H RiRVI b ¡tFb¡tQcl>K © ¡ b
g H S FPeNQ U p�~ ©�b H RVFPJ�eNO�LNJ S eNl9m�O�F H FcKie © H R�Fb¡ S J © KMÑ´OE¡ U J H kg¡ H b k H ©�S ¡ b Fce H J�KiLNJ b ¡dLEQ¢¡;¡Gµ�FPJE¡
¡ . m9¡dQ�Kil�¡ © F H R1k H RiK b H FPKMe © eEg²�¬��< S e b ¡ U gyeEQrg H © m_¡tQ�gyeNQ�l H ©�S ¡�m�Q¢¡ b K S FcKie © K U ¡ U�U ¡ © FcK H R#K ©
eNQ b ¡dQ\FPe@J H k¦¡ H © I¯¡ . m_¡ S F H FPKie © FPJ H FAFPJE¡tI/l9KMLNJ_FAQ§¡ U ¡tl ¶ R£¡�Q¢¡ H RiKVF;INp±� © H b�b KMFPKMe © µ{�¬��<
S e b ¡ U H Q¢¡9RiKMl9KVFb¡ bÆ¶ I/K © H b ¡dÑ�O H F¢¡9FPO�Q ¶ O�R£¡ ©�S ¡}l>e b ¡tR U H ©�b FcJH¡ S eNl>m�R¥¡ . KVFPK£¡ U eEg¬FPJE¡}QceG|
F H FPK © L�g H ©@U I U Fb¡tløLg¡deEl�¡­FPQ�IEp·~rR U e�µ H F·m�Q§¡ U ¡ © F·FPJH¡ U F H F¢¡�eEg#gyO ©�b H l�¡ © F H Rºnoe h FcJH¡deNQ�K¥¡ U
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gyeNQ¬m�Q H S FPK S H R¨noe hwU ¡ ©�S eNO © F¢¡dQ¢¡ b K © K ©�b O U FPQ�K H R U ¡­FcFPK © L U K U g H Q²gyQ�eNl S eNl9m�R¥¡tF¢¡Ep'�oeNQj¡ . H la|
m�R£¡Eµ�FcJH¡dQ§¡ H Q¢¡ U FPKiRMR © e H StS ¡tm�F H ¶ R¥¡¦FPJE¡deNQ�K¥¡ U gyeEQ²FPJH¡·k´K U�S eNO U FPJ�Q§¡;¡­| b Kil�¡ ©�U Kie © H R U ¡dm H Q H F¢¡ b
noe hwU FcJ H F H Q§¡ U F H ©�b H Q b K © FPO�Q ¶ eNl H S J�K © ¡tQ�IEp¦vxJH¡dQ§¡tgyeNQ§¡5¡ . m9¡dQ�Kil�¡ © F H RºFb¡ U FPK © L}K U ¡ U�U ¡ © |
FPK H RÃK © eEQ b ¡tQ¾FPeAO ©�b ¡tQ U F H ©�b FPJE¡¦m_¡tQ�gyeNQ�l H ©�S ¡=eEg ¶ eEFPJ�FcJH¡¦e©kg¡tQ H RMR�FcO�Q ¶ eNl H S J�K © ¡ H ©�b KMF U
K ©�b KMk´K b O H R S eNl>m�e © ¡ © F U p

vxJH¡@g H © R H hwU W ¶ eGFPJäLg¡ © ¡dQ H RiKH�;¡ b H ©�bÕS R H UcU K S H RÊ` S H © JH¡tRimªµ ¶ O�FTFcJH¡tI S H ©ä¶ ¡¼O U ¡ b
FPe/m�Q¢¡ b K S F}m9¡dQ�gyeNQcl H ©�S ¡ ÖÆ¬Fó ù�®'ÓF³�¬�°¦²�ó¥³¢°Æá�²�ÖÆ¬«³:ä °¦¬ ÓE°Æá¸°¦ó µb³¢°Bâ¦ù Ô ³�³�¬8²´³�á�²L³¢â pX�oeNQ H
S eEl9m�R£¡tF¢¡dRMI © ¡ h g H ©¼b ¡ U KiL © eGg H m H Q�FPK S O�R H Q U K��;¡Gµ b KMl�¡ ©�U KMe © H R H © H RMI U K U H RMRie hwU FcJH¡ © e © |
b KMl�¡ ©�U KMe © H R�g H © m_¡tQ�gyeNQ�l H ©�S ¡ S J H Q H S Fb¡tQcK U FPK S gyeNQ'g H ©�U eEg H RMR U K�� ¡ U FPe ¶ ¡ b ¡­Fb¡tQcl>K © ¡ b e ©�S ¡
KMF�J H UT¶ ¡;¡ ©Xb ¡tFb¡tQcl>K © ¡ b gyeNQ}e © ¡EpûvxJ�K U g H © m9¡dQ�gyeNQcl H ©�S ¡@K © gyeNQcl H FPKMe © H RiRMe hwU m�QceEm_¡tQ
g H ©åU ¡tR¥¡ S FPKMe © FPe ¶ ¡Tl H b ¡�gyeNQ H LNKVkg¡ © g H © H m�m�RiK S H FcKie © K © H U m9¡ S KMÓ S ¡ © k´KMQce © l�¡ © Fdpk� ©
H b�b KMFPKMe © µ_KVF H R U e U ¡dQ�k¦¡ U FcesQ§¡dR H Fb¡xFPJE¡�gyO ©�b H l�¡ © F H R H ¡tQce b I © H l>K S noe h m H Q H l�¡tF¢¡dQ U FcesFPJE¡
g H © L¦¡deNl�¡tFcQ�I H ©�b ¡ . K U FcK © L ¶ eNO ©�b H Q�I S e ©�b KVFPKie ©�U µ U e�FcJ H F¦KMl9m�Qce©kg¡tl�¡ © F U¦S H ©¼¶ ¡sl H b ¡
K ©f¶ eEFPJTFcJH¡ H ¡dQ�e b I © H l9K S m_¡tQ�gyeNQ�l H ©�S ¡ H ©�b H S eNO U FPK S m9¡dQ�gyeNQcl H ©�S ¡ U eEgºFPJH¡·g H © p

vxJ�Q¢¡ ¡ b KMD_¡dQ¢¡ © F�F;I´m9¡ U eEgºFb¡ U F Uwh ¡tQ¢¡ S e ©�b O S F¢¡ b e © FPJH¡ Áº»Eu g H © ú

V �{KMQ U FuµxFb¡ U F U}h ¡dQ§¡ S e ©�b O S F¢¡ b FPe2l�¡ H U O�Q¢¡�g H © m_¡tQ�gyeNQ�l H ©�S ¡ S J H Q H S Fb¡tQcK U FPK SdU B·K"p ¡GpMµ
l�¡ H U O�Q¢¡tl�¡ © F¾eGg¨FPJE¡�e©k¦¡dQ H RiR U F H FPK S H ©�b FPeEF H Rom�Q¢¡ UcU O�Q¢¡ b KMD_¡dQ§¡ ©�S ¡ U¾¶ ¡­F h ¡ ¡ © FcJH¡xg H ©
eNO)FPR¥¡­F H ©�b K © R£¡tFuµ H ©�b FcJH¡AkEeNRiO�l�¡sn�e h Q H Fb¡sgyeEQ=k H QcKMeNO U n�e h Q§¡ U K U F H ©�S ¡ U W U I U Fb¡tl
Q§¡ U K U F H ©�S ¡u` H F H Ó . ¡ b g H ©äU m9¡;¡ b pÇvxJH¡ U I U Fb¡dl Q§¡ U K U F H ©�S ¡ h H U l>e b KVÓF¡ b O U K © L
k H Q�KieNO U noe h Q¢¡ U K U F H ©�S ¡}LEQcK b�U eEg¬q © e h)© m³eNQ�e U KVF;INp�~ SdS eNQ b K © L�FPe�FcJH¡}Lg¡ © ¡dQ H RiKH�;¡ b
g H ©/UcS H RiK © L�R H hwU WZÔj� »�Á `�µªFPJH¡>g H © F¢¡ U FcK © L�m_¡tQ�gyeNQ�l�¡ b H F S e ©�U F H © F�g H ©×U m_¡ ¡ b gyeEQ
H LNKMk¦¡ © g H © Kil>m�RiK£¡ U FcJ H FrÒ�¡­I © eNR b�UB© O�l ¶ ¡dQ U Kil>KiR H QcKVF;I�K U l H K © F H K © ¡ b FcJ�QceEO�LNJ�eNO)F
FcJH¡\g H ©�S J H Q H S Fb¡dQ�K U FPK SjS O�Q�k¦¡Epx�oeNQ¤¡tk¦¡dQ�I�g H © F¢¡ U F=m³eNK © F H F H LEKMkg¡ © n�e h Q¢¡ U K U F H ©�S ¡
U ¡tFcFcK © L�µ�FPJH¡·g H ©fU m_¡ ¡ b�h H U l H K © F H K © ¡ b H F��_À�½\Ò�ÿ¾ùÅµ h J�K S J S eNQ�Q¢¡ U m³e ©�b�U FPe>ÀNè_Ú)�
Ò�ÿ(ù e © FcJH¡jm�QceEFceEF;I´m_¡Gp
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V » ¡ S e ©�b µ U m9¡ S KVÓ S g H © F¢¡ U F�QcKiL S eNl>m�e © ¡ © F U�h ¡dQ§¡xFb¡ U Fb¡ b O U K © L¦k H QcKieEO U m�Q§¡ UcU O�Q¢¡wl�¡ H |
U O�QcK © LrK ©�U FcQcO�l�¡ © F U p#�oQceNl¿FcJH¡ U ¡¬m�Q§¡ UcU O�Q¢¡xl�¡ H U O�Q§¡dl�¡ © F U KVF h H U m³e U�U K ¶ R¥¡'FPe¦e ¶ F H K ©
FcJH¡(n�e h ÓH¡dR b m H Q H l�¡tFb¡tQ U Q¢¡tR¥¡tk H © FºgyeNQzFPJH¡ H U�U ¡ U�U l�¡ © F#eEg b KMD_¡dQ§¡ © F1g H © m9¡dQ�gyeNQcl H ©�S ¡
l�¡ H U O�QcK © LfFb¡ S J © KiÑ�OH¡ U p�� © m H Q�FcK S O�R H Qtµºn�e h ÓH¡dR b×U F H FPK S m�Q§¡ UcU O�Q¢¡ H ©�b FceEF H R'm�Q§¡ U |
U O�Q¢¡=l�¡ H U O�Q§¡dl�¡ © F U(h ¡tQ¢¡¦l H b ¡wK ©�S RMe U ¡�m�Q�e . KMl9KVF;I�FPe\FPJH¡wg H © K © R¥¡­F(eNQcKVÓ S ¡ H ©�b g H ©
U�S QceERiRo¡ . KMF�O U K © L b KMD_¡dQ§¡ © F�F;I´m_¡ U eEgwm�Q¢¡ UcU O�Q¢¡fl�¡ H U O�QcK © L¼K ©�U FPQ�O�l�¡ © F U pÆvxJ�K UAh H U
b e © ¡\Fce U J�e h FPJH¡\RiKMl9KVF H FcKie ©�U eEg b KiQ§¡ S F�l�¡ H U O�Q¢¡tl�¡ © FreEg1noe h ÓF¡dR b m H Q H l�¡tF¢¡dQ U K ©
FcJH¡ © ¡ H Q#ÓF¡tR b O U K © L S e © k¦¡ © FPKMe © H RÃK ©�U FPQ�O�l�¡ © F H FcKie © µ H ©�b FPe � O U FcKMgÊI�l>eNQ§¡ H b k H ©�S ¡ b
l�¡ H U O�QcK © L@Fb¡ S J © KMÑ´OE¡ U gyeNQAFcJH¡ H SdS O�Q H F¢¡ H ©�båb KMQ¢¡ S F(¡tk H RMO H FcKie © n�e h ÓF¡dR b H F�FPJE¡
g H © K © R¥¡tF H ©�b eNO�FPR£¡tFsWa¡Ep�L�pMµ Á <w~ H ©�b J�eEF�| h KiQ¢¡¦F¢¡ S J © KiÑ�OH¡ U `­p¾vxJH¡ U ¡Al�¡ H U O�Q¢¡tl�¡ © F U
H R U e¸¡ © H ¶ R£¡ b H l>eNQ¢¡ b KiQ§¡ S F H UcU ¡ U�U l�¡ © F>eEgwg H © m_¡tQ�gyeNQ�l H ©�S ¡�gyeEO ©�b ¡ b e © gyO ©�b H |
l�¡ © F H R{noO�K bÅb I © H l9K S FPJH¡teNQ�IEpa~ b�b KVFPKMe © H RºFb¡ U F Ujh ¡tQ¢¡ S e ©�b O S F¢¡ b O U K © LTFPO�gÊF·noe h
k´K U O H RMK�� H FPKie © Fb¡ S J © KiÑ�OH¡ U Fce>k¦¡dQcKVgÊI S ¡tQ�F H K © FPQ§¡ ©�b�U gyeNO ©�b K ©�U eNl�¡\eGg1FcJH¡\n�e h ÓF¡dR b
l�¡ H U O�Q¢¡tl�¡ © F=Q§¡ U O�RMF U p

V vxJ�KMQ b µ b ¡tF H KiR¥¡ b n�e h ÓF¡dR b�U FPO b K£¡ Uwh ¡tQ¢¡ S e ©�b O S F¢¡ b H FwFcJH¡ Áº»Eu g H © K © R£¡tF H ©�b ¡ . KVF
RMe S H FPKMe ©�U p¾vxJH¡sn�e h¹S J H Q H S Fb¡tQcK U FPK SdU=h ¡dQ§¡ U FPO b K£¡ b H F�FcJH¡AK © R¥¡­F H ©�b eEO�FPR£¡tF�Q¢¡tLNKie ©�U
O U K © L H U K © LNR£¡ U ¡ ©�U eNQ'J�eEF�| h KiQ§¡¬m�Qce ¶ ¡Gp�vxJH¡xJ�eEF�| h KMQ¢¡²F¢¡ S J © KMÑ�OH¡ h H U O U ¡ b FPe·e ¶ F H K ©
FcJH¡Él�¡ H © kg¡tRie S KVF;I H ©�b FcJH¡�k H Q�K H ©�S ¡�K © FcJH¡ U FPQ§¡ H l h K U ¡�noe h�b KiQ§¡ S FPKie © pçvxJH¡ U ¡
Q§¡ U O�RMF U H Q§¡·m�Q¢¡ U ¡ © F¢¡ b K ©fS J H m�F¢¡dQrÚ)p
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©���J���� ½tKF¾ ��� �¤£�.$^'%/1d��0¿£�.$!­L8�812ÀF#�.$^
vxJH¡ Áº»Eu g H © m9¡dQ�gyeEQcl H ©�S ¡sWym�Q¢¡ UcU O�Q¢¡ , noe hÕS J H Q H S Fb¡tQcK U FPK S ` h H U¾b ¡tFb¡tQcl>K © ¡ b H StS eNQ b K © LjFce
FPJE¡ » v�<�g H © F¢¡ U FPK © LÉl�¡tFPJ�e b W H U\b ¡ UcS Q�K ¶ ¡ b K © ~rm�m9¡ ©�b K . <j`­p + KMFPJÆFPJE¡�¡ .�S ¡dm�FcKie © eEg
FPJE¡ U F H FcK S m�Q§¡ UcU O�Q¢¡=l�¡ H U O�Q¢¡dl�¡ © F U µ�FPJH¡ Áº»Eu g H © F¢¡ U FcK © L\m�Q�e S ¡ b O�Q§¡�gyeERiRie h ¡ b FPJE¡=~¦ù@�²~
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» F H ©�b H Q b g H © Fb¡ U F S e b ¡ U p#vxJ�K U ¡ .�S ¡dm�FcKie ©ah H U¾¶ ¡ S H O U ¡wFcJH¡xg H © ¡ . KMF U F H FcK S m�Q§¡ U�U O�Q§¡=l�¡ H |
U O�Q¢¡dl�¡ © F U¦h ¡tQ¢¡�m9¡dQ�gyeEQcl�¡ b H F=FPJH¡5¡ . KMF·eEg#FcJH¡Ag H ©¼U�S Q�eNRiR b O S F ¶ I�l�¡ H U O�QcK © L�FPJE¡ U F H FPK S
m�Q§¡ UcU O�Q¢¡>O U K © L}FcJH¡ H k¦¡dQ H Lg¡�eEg(gyeNO�Q¦m�K¥¡D�teNl�¡tFPQ�K SAh H RMR{m�Q§¡ UcU O�Q¢¡aF H m U Rie S H F¢¡ b¼S KiQ S O�laga¡dQ�|
¡ © FcK H RMRMI H QceNO ©�b FPJE¡�g H ©ØUcS QceNRMRX¡ . KMF b O S F H F�½NpB[ W =��dÁ b e h)©�U FPQ¢¡ H l eEgrFcJH¡�g H ©ØS O�F�|�eED{µ
K ©�U Fb¡ H b eEg#FcJH¡A~¦ù@�²~ » F H ©�b H Q b Q§¡ S eEl9l�¡ ©�b ¡ b l�¡tFcJ�e b eEg#l�¡ H U O�QcK © L9g H ©ÉU F H FPK S�, FPeGF H R
m�Q§¡ UcU O�Q¢¡¦gyeEQ(FcJH¡ » v�< H m�m�Qce H S Jªp#vxJ�K U H m�m�Qce H S J�gyeNRiRMe h ¡ b K U(¶ ¡dRiK£¡tk¦¡ b}U O�m_¡tQcKMeNQ U K ©�S ¡rFPJE¡
h H RiR�l�¡ H U O�Q§¡dl�¡ © F U H Q¢¡·R¥¡ UcUxU ¡ ©�U KMFPKVkg¡¦Fce�noe h k¦¡dRie S KVF;I9n�O S FcO H FPKMe ©�U FcJ H © l�¡ H U O�Q¢¡tl�¡ © F U
l H b ¡aK © FPJH¡>l H K ©¼U FPQ¢¡ H l W U ¡;¡aFPJH¡ b K U�S O U�U KMe © e © FPJE¡ S eNl9m H QcK U e © eEg¾FPJH¡ » v�<Èk¦¡dQ U O U
ÿ Á �Õg H © Fb¡ U F�l�¡­FPJ�e b eNRMeNLEI9LNKMk¦¡ © K © ~=m�m_¡ ©�b K . �x`­p

vxJH¡rg H © Fb¡ U F S e b ¡ U Q§¡ S eNl9l�¡ ©�b FPJ H F²g H © ¡ . KMF¾m�Q§¡ UcU O�Q¢¡rl�¡ H U O�Q§¡dl�¡ © F U²¶ ¡ S e ©�b O S F¢¡ b
H F1FPJH¡(g H Q�FcJH¡ U F b e h)©�U FcQ¢¡ H lÄRMe S H FPKMe © eEgoFPJH¡(g H © µ H ©�b�¶ ¡ S eEQcQ¢¡ S F¢¡ b�¶ H S q\FPe�FPJH¡²g H © eNO�FcR¥¡tF
S e ©�b KMFcKie ©�U W U ¡;¡w�{KML�p?�)pM½�`�p{vxJH¡xg H © m�Q¢¡ U�U O�Q§¡=Q�K U ¡²gyeNQclAO�R H FcKie ©�U FcJ H F#FPJE¡ S e b ¡¬O U ¡ U gyeNQ�FPJE¡
eNO�FcR¥¡­F b O S F U ¡tFPO�máWy~·ù@�²~ U F H ©�b H Q b ¯)½©]¤| Ú)�°Â±~ » ¨rÒw~ ÖÄ» F H ©�b H Q b [)½t|�ÚE[N` H Q¢¡�LEKMkg¡ ©
¶ I Ö ÑÃp <j¯}W%K © ~rm�m_¡ ©�b K . <j`­p���F h H U e ¶�U ¡tQ�kg¡ b gyQceNl
FPJH¡rm�Q¢¡­k)KMeNO U g H © Fb¡ U F U Wyl H b ¡ h KMFcJ
H S FPO H R�¨�©1~��Õg H ©�U µ�Q¢¡­ga¡dQ¬Fce�~rm�m9¡ ©�b K . �x`²O U K © L ¶ eEFcJ}FPJH¡ » v�< H ©�b ÿ Á �äg H © g H S KiRMKMFcK¥¡ U µ
FPJ H F¬FPJE¡¦g H ©}UcS QceNRMR«¡ . KVF b O S FwRie S H FcKie ©>h H U H © H SdS ¡dm�F H ¶ R£¡·m�e U KMFcKie © gyeNQ b KMQ¢¡ S F h H RiR U F H FPK S
m�Q§¡ UcU O�Q¢¡\l�¡ H U O�Q¢¡tl�¡ © F U p

vxJH¡ S eEl9m�R£¡tF¢¡¾g H ©�S J H Q H S Fb¡tQcK U FPK S¾h H U e ¶ F H K © ¡ b�¶ IAO U K © L b KMD_¡dQ§¡ © F{noe h Q¢¡ U FPQ�K S FPKie ©�U K ©
FPJE¡ b e h)©�U FcQ¢¡ H l b O S FzFce b ¡dm�K S FzFcJH¡�k H QcKMeNO UªS e ©�b KVFPKMe ©�U e © FcJH¡�g H © p8vxJH¡'~·ùÉ�²~ , ~ » ¨rÒw~ Ö
g H © Fb¡ U F U F H ©�b H Q b�U�U O�LELg¡ U F�FcJ H F�¡dKMLNJ_Fwm�eEK © F U Wym�Q¢¡ UcU O�Q¢¡ , kNeNRMO�l�¡u`we © FcJH¡·g H ©fS O�Q�kg¡sm�QceG|
k´K b ¡ H U O�Ð S K¥¡ © FPRMI×LNe´e b Q§¡dm�Q§¡ U ¡ © F H FcKie © eEgwFPJH¡TFcQcOH¡}g H ©åS J H Q H S Fb¡dQ�K U FPK S pË�oeNQAFcJH¡ Áº»Eu
g H © Fb¡ U F U µ U K .Æb KVD«¡tQ¢¡ © Fsm9¡dQ�gyeEQcl H ©�S ¡am³eNK © F Ujh ¡dQ§¡ H S J�K¥¡­k H ¶ R¥¡Gp�vxJH¡ag H © Fb¡ U F S e b ¡ U H R U e
Q¢¡ S eNl>l�¡ ©�b ÿ#KMFceEF�FPO ¶ ¡ U O�Q�k¦¡tI U K ©�U K b ¡�FPJE¡*¡ . KMF b O S F b e h)©�U FcQ¢¡ H l4eEgwFPJH¡Tg H © WyK © FPJE¡
U FcQ H KMLNJ_F b O S F=g H © Fb¡ U F=m�Qce S ¡ b O�Q§¡Eµ U ¡ ¡A�{KML�p/��pV½�`¾Fce b ¡­Fb¡tQcl>K © ¡·FPJE¡jkEeNRiO�l�¡­FPQcK S noe h Q H Fb¡Eµ
H ©�b Fce@l�¡ H U O�Q¢¡�FcJH¡�FceEF H R H ©�b×U F H FPK S m�Q¢¡ UcU O�Q¢¡ U H F S e ©�U F H © F�g H ©ËU m9¡;¡ b pÆvxJH¡�g H © Fb¡ U F
m�Q�e S ¡ b O�Q§¡>FcJ H F\O U ¡ UAb e h)©�U FPQ§¡ H l S KiQ S O�R H Q b O S FPK © L�l�O U F\J H kg¡ H U O�Ð S K¥¡ © FAR£¡ © LEFcJØW"è�pB[
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Hot-wire Survey
location

Flow
straightener Grid resistance

Pf -wall static
pressure taps

 Test fan

Flo

w 


out

�1KiLNO�Q§¡]��pV½Nú#~·ù@�²~û� H © Fb¡ U FcK © L>l�¡­FPJ�e b O U K © L�FPJH¡ » v�<¹eNO�FcR¥¡­F b O S F H m�m�Qce H S J
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FPeT½u]�¡ . KMF b O S F b K H l�¡­Fb¡tQ U ` ¶ ¡­gyeNQ¢¡¦noe h Q H F¢¡·eNQ¬m�Q§¡ U�U O�Q§¡sK © gyeNQcl H FcKie ©>S H ©f¶ ¡·l�¡ H U O�Q¢¡ b p
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e ¶ F H K © K © LTK ©�b ¡dm9¡ ©�b ¡ © F U H l>m�R¥¡ U gyeNQ6¡ U FPKil H FcKie © eEg²l�¡ H © noe hÇU F H FPK U FcK SdU W"Ôã¡teNQcLg¡*q�¯?� s `­p
vxJH¡}m³e U F�|;m�Qce S ¡ U�U K © LÉeEgxFcJH¡ b H F H h H UAb e © ¡9O U K © L S eEl9m�O)Fb¡dQ U eGgÊF h H Q§¡ÆW%v » ��� �´~âÀN]E]_`­p
vxJH¡�l H K © m H Q H l�¡tFb¡tQ U Q¢¡ S eNQ b ¡ b K © FPJE¡�g H © F¢¡ U F h ¡dQ¢¡wFPJE¡=J�eGF�| h KMQ¢¡¬kEeNRMF H Lg¡ U KML © H RoeEO�FPm�O)F
H ©�b FPJH¡ag H ©Åb QcKVkg¡ U J H gÊFsQ�eEF H FPKie © Q H Fb¡ÉW%K"p ¡GpMµ © O�l ¶ ¡dQ\eEg²Q¢¡tkEeNRiO)FPKie ©�U m9¡dQ U ¡ S e ©�b `­p	��F\K U
Kil>m³eNQ�F H © F#FPe © eEFb¡wFPJ H F ²­ÓF³�ò¦ÖÆó ÕGô ³�²lµÊ�Månõ¤ÖÆ®�µ§°¦²´³�®±°Æáã³�á�²�� ô °¦²L³¢âoä0µbÖ ô ²aÓF³ ô ³¢°¦¬"ò¦³�ó¥Ö/åÊ�­² ù
ÓFÖÆ²�Ë´®E�­µ�³�á Õ µ0ò¦³�ùt°¦²_ä °¦¬�Ö Õ ² ó¥³�² µ H ©�bfh H U ¡ U FcKil H Fb¡ b FPe ¶ ¡ H StS O�Q H Fb¡·Fce h KVFPJ�K © �_^}p
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�oeNQ8FPJH¡¾eED³| S H l>m�O U1Áº»Eu F¢¡ U F U µNn�e h Q H Fb¡¾l�¡ H U O�Q¢¡dl�¡ © F h H U1S e ©�b O S F¢¡ b H F H m�m�Qce . Kil H Fb¡tRMI
½©]�¡ . KVF b O S F b K H l�¡tF¢¡dQ U�âGÖÆ®&¬Eá�²lµb³¢° ôãeEg(FPJE¡ag H © KMl9m9¡dRMR¥¡tQ=O U K © LTFcJH¡�noe h k¦¡dRie S KVF;I@l�¡ H |
U O�Q¢¡dl�¡ © F9LNQcK b H UaU J�e h)© K © �{KiL�pG��p®À�påvxJH¡�Q§¡ S eNl9l�¡ ©�b ¡ b Rie S H FcKie © H UcU O�l�¡ U FcJ H FaFPJE¡
noe h K U g H KMQcRVI�O © KMgyeNQ�l�µ h KMFcJ�eNO�F U�h KiQ�RZµ H ©�b eEg(Rie h FPO�Q ¶ O�R¥¡ © FjK © Fb¡ ©�U KVF;INp\vxJ�Q¢¡ ¡>J�eEF�| h KiQ¢¡
kg¡tRie S KVF;I U O�Q�k¦¡tI U\h ¡dQ§¡ S e ©�b O S F¢¡ b H F·K © F¢¡dQ�k H R U eEg��N] b ¡dLNQ§¡;¡ U¦h KVFPJÆè}LNQ�K b l�¡ H U O�Q¢¡tl�¡ © F
m³eNK © F U m9¡dQ U O�Q�k¦¡tIfgyeNRiRMe h K © L H RMeNL H Q�KMFPJ�l9K S=b K U FcQcK ¶ O�FPKMe © eEgºFPJH¡jl�¡ H U O�QcK © Lam�eEK © F U p

vxJH¡@Q§¡dm�Q§¡ U ¡ © F H FcKMkg¡Æm�RMeEF U eEg·FcJH¡�k¦¡dRie S KVF;I¸m�QceEÓ�R¥¡ U J�e h FPJH¡Én�e h K U g H KMQcRVIåO © KMgyeEQcl
h KMFcJ�kg¡tQ�I9Rie h FPO�Q ¶ O�R£¡ ©�S ¡¦K © F¢¡ ©�U KMF;I>K © FPJH¡ S eNQ¢¡�noe h µ H ©�b J�KiLNJE¡dQ(R¥¡tk¦¡dR U e © RVI>K © FcJH¡rm�Kim9¡
h H RiR ¶ eNO ©�b H Q�IÉR H I¦¡dQ Urh JH¡dQ§¡�FPJH¡�k¦¡dRMe S KMF;I�Q¢¡ b O S ¡ UjU KiL © KMÓ S H © FPRVI�Fce h H Q b�U FPJE¡ h H RiRZprvxJH¡
kg¡tRie S KVF;I b H F H�H Fjg H © ¡ . KVF h H U K ©�b K S H FcKMk¦¡�eEg H b ¡tk¦¡dRMeNm�K © L�noe hÇh J�K S J/J H UÙ© eEFAQ§¡ H S JE¡ b
FPJE¡ S R H UcU K S H RºgyO�RiRVI_| b ¡­kg¡dRMeNm9¡ b FPO�Q ¶ O�R£¡ © F·kg¡tRie S KVF;IÉm�Q�eEÓoR£¡�K © H S KiQ S O�R H Qrm�KMm_¡Gp�g�eEFb¡�FcJ H Fuµ
FPJE¡�Q¢¡ U K U F H ©�S ¡9LNQcK b�U\h ¡dQ§¡�m�R H S ¡ b H FsR¥¡ H U FjFPJ�Q¢¡;¡�¡ . KMF b O S F b K H l�¡­Fb¡tQ U O�m U FPQ¢¡ H lÌeEg¬FPJE¡
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¶ H U ¡ b e © FPJH¡ » v�<ûeNO�FPR£¡tF b O S F H m�m�Q�e H S J
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J�eEF�| h KMQ¢¡ U O�Q�kg¡­I�Rie S H FcKie © p
vxJH¡ H kg¡dQ H Lg¡wl�¡ H © kg¡tRie S KVF;INµEA1�dÎ2ÏGµ h H U e ¶ F H K © ¡ b�¶ I H k¦¡dQ H LNK © Lje©kg¡tQ H RiR´FPJH¡xkg¡tRie S KVFPK¥¡ U µ

H ©�bXU O ¶�U ¡tÑ´OE¡ © FPRVI H kEeNRiO�l�¡tFcQcK S noe h Q H Fb¡Eµ8Ð�µ h H U ¡ U FPKMl H F¢¡ b O U K © L2FPJE¡ b O S F S Q�e UcU |
U ¡ S FcKie © H R H Q¢¡ H µ+ÑCÒ©p2~âFPeGF H R¬JE¡ H b m�Q�e ¶ ¡ h H U H R U e¼O U ¡ b H FAFPJH¡ U H l�¡TRMe S H FPKMe © H U FPJE¡
J�eEF�| h KMQ¢¡¦FPeae ¶ F H K © l�¡ H © n�e h kg¡tRie S KMF;I�K © gyeEQcl H FPKMe © p
+ JH¡ © FPJH¡'g H ©sh H U Fb¡ U Fb¡ bAh KMFcJAK © R¥¡­F H ©�b eEO�FPR£¡tF b O S FPK © L�WyFcJH¡(eED³| S H l>m�O UºÁº»EuÅU ¡tFcO�mÃ`�µ

¶ eEFPJ U F H FPK S H ©�b FPeEF H R'JH¡ H b m�Qce ¶ ¡ U\h ¡dQ§¡}O U ¡ b FPe�Lg¡tFAm�Q¢¡tRiKMl9K © H Q�I b H F H K © FPJE¡>g H © K © |
R¥¡­F b O S FupC��F h H U e ¶�U ¡dQ�kg¡ b FPJ H FrFcJH¡ h H RiR U F H FPK S m�Q§¡ U�U O�Q§¡�F H m U L H kg¡�Q§¡ H b K © L U kg¡dQ�I S Rie U ¡
FPe}FcJ�e U ¡�gyQceNl�FPJH¡ U F H FPK S m�Q¢¡ UcU O�Q¢¡�kg¡tQ�FPK S H R U O�Q�kg¡tI U H S Q�e UcU FcJH¡�K © R¥¡­F b O S Fuµ U ¡;¡a�{KML�pQ�)p9��p
vxJH¡¦FceEF H R³m�Q§¡ UcU O�Q¢¡ U O�Q�k¦¡tI U H F¬FPJE¡¦K © R£¡tF b O S Fuµ�J�e h ¡tk¦¡dQdµ U J�e h ¡ b R H QcL¦¡dQ¾n�O S FcO H FPKMe ©�U H ©�b
H U I)l>l�¡tFPQ�K¥¡ U K © FcJH¡xK © R£¡tF{m�QceEÓ�R¥¡ U W U ¡ ¡=�1KiL�p)��pB[N`¾µNFPJ�O U � O U FPKVgÊI)K © LrFcJH¡wO U ¡xeEg H J�eEF�| h KMQ¢¡¬K ©
FPJE¡\K © R¥¡­F b O S F=Fce>e ¶ F H K ©f¶ eEFcJ�FcJH¡\l�¡ H © kg¡dRMe S KMF;ITm�QceEÓoR£¡ U H ©�b FPe b ¡­Fb¡dQ�l9K © ¡·FPJH¡·FcO�Q ¶ O´|
R¥¡ © F¦K © F¢¡ ©�U KMFPK£¡ U O�m U FPQ¢¡ H lÛeEg�FPJE¡sg H © eEQcKMÓ S ¡\K ©�U K b ¡jFPJH¡ S KMQ S O�R H Q b O S Fup » O�Qcm�Q�K U K © LNRVINµoFPJE¡
FPO�Q ¶ O�R£¡ © FxK © F¢¡ ©�U KMFcK¥¡ U¾h ¡tQ¢¡¦gyeNO ©�b Fce ¶ ¡·e © FPJH¡reNQ b ¡tQ¬eEg(½�[Am9¡dQ S ¡ © Fdµ h J�K S JfK U Ñ�O�KMF¢¡¦J�KiLEJ
S eEl9m H Q¢¡ b FPe H © H k¦¡dQ H Lg¡\eEg#Àam_¡tQ S ¡ © Frg H Q b e h)©�U FPQ§¡ H l�eEg1FPJH¡·g H © H gÊFb¡tQwn�e h¿S e ©�b KMFPKMe © |
K © L�p�vxJ�K U²S R£¡ H Q�RMI>K ©�b K S H Fb¡ b FPJ H F²FcJH¡¦K © R¥¡tF(noe h J H b Fce ¶ ¡ S R£¡ H © ¡ b O�m ¶ ¡tgyeNQ§¡rQ¢¡ H U e © H ¶ R£¡
K © R¥¡tF ¶ eNO ©�b H Q�I S e ©�b KVFPKie ©�UxS eNO�R bÉ¶ ¡\m�Qce©k´K b ¡ b gyeNQwK b ¡ H Rº�¬�G<ûk H RiK b H FcKie © m�O�Qcm³e U ¡ U B H ©�b
H R U e\m�Qce©k´K b ¡ b H © eEFPJH¡tQ U eNO�Q S ¡reGg ¡dQ�QceNQ ¶ ¡tF h ¡;¡ ©TS H R S O�R H FPKie © H ©�b ¡ . m9¡dQ�Kil�¡ © F h JH¡ © FcJH¡ U ¡
¡tD_¡ S F U H Q¢¡ © eEF H SdS eNO © Fb¡ b gyeNQtp

� © eEQ b ¡tQ'FcesQ§¡ b O S ¡wFPJH¡xFPO�Q ¶ O�R£¡ ©�S ¡wK © Fb¡ ©�U KVFPK¥¡ U H F#FPJH¡wK © R¥¡­F#eEg¨FcJH¡ Áº»Eu µNFPJE¡�K © R¥¡­F b O S F
h H U ¡ . Fb¡ ©�b ¡ b H ©�b H ¶ ¡dRiR�l9eEO�FPJ h H U K ©�U F H RMR¥¡ b FPJH¡·l>eNO�FcJÅWl¡ © FcQ H ©�S ¡©`¬eEgºFPJE¡·K © R£¡tF b O S Fdp
vxJ�K U Q§¡ b O S ¡ b FcJH¡�n�e hÕU ¡dm H Q H FcKie © K ©�U K b ¡weEgªFcJH¡�K © R£¡tF b O S F H ©�b R¥¡ H b FceARMe h ¡dQ'FPO�Q ¶ O�R£¡ ©�S ¡
K © F¢¡ ©�U KMFPK£¡ U p
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vxJH¡·Fb¡ U F�QcKML�K ©�U FPQ�O�l�¡ © F H FcKie ©TS e ©�U K U F¢¡ b eGg1gyeNO�Q h H RMR U F H FPK S m�Q§¡ UcU O�Q¢¡\F H m U H FxFPJH¡ã¡ . KVFweEg
FPJE¡¾g H © KMl9m9¡dRMR¥¡tQ(WZ¯�g H ©Ab K H l�¡tF¢¡dQ U1b e h)©�U FPQ§¡ H lÄeEgoFPJH¡(g H ©�S O�F�|�eED(` H ©�b F h e h H RiR´m�Q¢¡ UcU O�Q¢¡
F H m U H F\FPJE¡�K © R¥¡tF\FPe�FPJH¡>g H © W ½NpB[�g H ©×b K H l�¡tF¢¡dQ U O�m U FPQ§¡ H lÌeEg¬FcJH¡9g H © eNQcKVÓ S ¡u`­p±� © FPJE¡
S H U ¡weEgÃFPJH¡ Áº»Eu g H © F¢¡ U F U µ U K ©�S ¡ © ¡tLNRiKMLNK ¶ R¥¡'Fb¡dl>m9¡dQ H FPO�Q§¡\W H ©�b JH¡ ©�S ¡ b ¡ ©�U KVF;I�` b KMD_¡dQ¢¡ ©�S ¡ U
h ¡dQ¢¡·e ¶�U ¡tQ�kg¡ bÉ¶ ¡tF h ¡;¡ © g H © K © R¥¡­F H ©�b g H © eNO�FcR¥¡­Fuµ Ö Ñ U p�<j¯ H ©�b <�� h ¡tQ¢¡jO U ¡ b FPe�e ¶ F H K ©
FPJE¡¬g H © m�Q¢¡ UcU O�Q¢¡ S J H Q H S F¢¡dQ�K U FcK StU W%~rm�m_¡ ©�b K . <j`­pºvxJH¡ b I © H l>K S m�Q¢¡ U�U O�Q§¡ h H U#b ¡tFb¡tQcl>K © ¡ b
O U K © L Ö Ñ³p�<�½©¯)p�vxJ�O U FPJH¡aFPeEF H R#m�Q§¡ UcU O�Q¢¡ H F ¶ eEFcJ/FcJH¡>g H © K © R¥¡­F H ©�b g H © eNO)FPR¥¡­F S eNO�R b
¶ ¡¦e ¶ F H K © ¡ b µ�FPJH¡tQ¢¡ ¶ I�m_¡tQcl>KMFcFcK © L H © ¡­k H RiO H FPKie © eEgzg H © m_¡tQ�gyeNQ�l H ©�S ¡Ep#~ U KMl9KMR H Q�g H © Fb¡ U F
H ©�b l�¡ H U O�Q§¡dl�¡ © F U FPQ H Fb¡dLGI h H U ¡dl>m�RMe�I¦¡ b K © FPJE¡ S H U ¡xeEgoFPJE¡ Áº»Eu g H © µ H ©�b�U O ¶�U ¡tÑ�OH¡ © FPRVI
gyeNQ�eEFPJE¡dQ�l9e b ¡dRªg H ©�U gyeEQ h J�K S J@m9¡dQ�gyeEQcl H ©�S ¡ã¡­k H RiO H FcKie ©fh H U Q§¡dÑ�O�KiQ§¡ b pxvxJE¡sFb¡ U F U ¡tFcO�m
gyeNQ¬FcJH¡ Á1»ªu g H © K UxU J�e h)© K © �{KiL U p7��p9��µ9��p®è H ©�b ��pBÚ)µ/��p9��p

g=eEF¢¡xFPJ H F ¶ eEFPJaFPeGF H R H ©�b9U F H FcK S m�Q§¡ U�U O�Q§¡rl�¡ H U O�Q¢¡tl�¡ © F U(h ¡dQ§¡�F H q¦¡ © H S Qce U�U FPJH¡ Áº»Eu
g H © O U K © L b KMD_¡dQ¢¡ © FTq�K ©�b�U eGgsm�Q¢¡ U�U O�Q§¡Æm�Qce ¶ ¡ U BjK © m H Q�FPK S O�R H Qdµ H Ú©|;J�eNR£¡Ém�Q�e ¶ ¡Eµ H :jK£¡dR
m�Q�e ¶ ¡Gµ H ©�b H ÿ'KVFPeEF¦m�Qce ¶ ¡Ep�vxJE¡ U ¡ h ¡dQ¢¡ b e © ¡�gyeNQ¦FPJH¡am�O�Qcm³e U ¡aeEg S eNl>m H Q�K U e ©¼¶ ¡­F h ¡ ¡ ©
K ©�U FPQ�O�l�¡ © F U K © eEQ b ¡tQ¬FPe�¡tk H RMO H Fb¡=FPJH¡tKiQxO U ¡tgyO�R © ¡ U�U K ©TU O S J S eNl>m�R¥¡ . n�e h ¡ © k´KiQ�e © l�¡ © F U p
» eNl�¡·eEgºFPJH¡ U ¡\Q¢¡ U O�RVF U H Q¢¡jm�Q§¡ U ¡ © Fb¡ b K © ~=m�m_¡ ©�b K . <�p

©��¡ �� � Ã 1d�81¡&)½tKF¾ ��� �«�'��^>%@,Y#8XZ.���%7�G%712(��
vxJH¡�ù�K © KV| Áº»Eu g H © F¢¡ U FPK © L h H U#S e ©�b O S Fb¡ b O U K © L¦F h e b KVD«¡tQ¢¡ © F�¡ . m_¡tQcKMl�¡ © F H R)F¢¡ S J © KiÑ�OH¡ U p
vxJH¡AÓ�Q U FrFb¡ S J © KiÑ�OH¡�W U Kil>KiR H Q¬FPe9FPJH¡�eGD³| S H l>m�O UrÁ1»ªu |�g H © Fb¡ U FPK © L�`�O U ¡ b H v » ��J�eEF�| h KiQ¢¡
H © ¡tl9eEl�¡­Fb¡dQ(W H F8FPJH¡#g H © ¡ . KVF�`¨gyeNQªkEeNRiO�l�¡#noe h Q H Fb¡T¡ U FPKMl H F¢¡ U H ©�b l>K S QceG|�l H © eNl�¡­Fb¡tQ U gyeEQ
U F H FPK S m�Q§¡ U�U O�Q§¡�l�¡ H U O�Q§¡dl�¡ © F U p8� © FPJH¡ U ¡ S e ©�b Fb¡ S J © KMÑ´OE¡EµªFPJE¡�l�¡ H U O�Q¢¡dl�¡ © F·eGg#kNeNRMO�l�¡
noe h Q H Fb¡ h H U e ¶ F H K © ¡ b O U K © LfFPJE¡9~=KiQ�n�e h l H S J�K © ¡�W U ¡ ¡ » ¡ S FPKMe © :�:fgyeNQ b ¡­F H KMR U `�pavxJH¡
l�¡ H U O�Q¢¡tl�¡ © F}eEgjm�Q¢¡ UcU O�Q¢¡ h H U K b ¡ © FPK S H RwFPe×FcJH¡@l�¡tFPJ�e b�U O U ¡ b K © FcJH¡ Áº»Eu g H © F¢¡ U F U
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Wl¡ .)S ¡dm)F=FcJ H Fwm�Q§¡ UcU O�Q¢¡\FPQ H ©�Ucb O S ¡tQ Uwh ¡tQ¢¡\O U ¡ b K ©�U Fb¡ H b eEg�l>K S QceG|�l H © eNl�¡tFb¡tQ U `­p
+ JH¡ © O U K © LaFPJH¡jÓoQ U Frl�¡tFcJ�e b gyeEQwF¢¡ U FPK © L>FcJH¡�ù�K © K�| Áº»Eu µ�FcJH¡ U F H FPK S m�Q¢¡ U�U O�Q§¡ H S Qce U�U

FPJE¡Ag H ©@h H U l�¡ H U O�Q¢¡ b O U K © L9FPJH¡�l�O�RMFPKMm�R¥¡ h H RiR U F H FPK S m�Q§¡ UcU O�Q¢¡�F H m U µ S KiQ S O�laga¡dQ§¡ © FPK H RiRVI
noO U Jal9eNO © F¢¡ b H F{FPJE¡²g H © K © R¥¡tF H ©�b g H © eNO�FcR¥¡tF S Q�e UcU | U ¡ S FcKie ©�U H U�U J�e h)© K © �{KiL�pC[)p9��p8vxJH¡ U ¡
h ¡dQ¢¡ S e ©µ© ¡ S Fb¡ b Fce H l>K S QceG|�l H © eNl�¡tFb¡tQ U Kil>KiR H QjFPe¼FPJH¡ Áº»Eu g H © F¢¡ U F U p2vxJE¡�J�eEF�| h KiQ¢¡
K ©�U FPQ�O�l�¡ © F H FcKie © O U ¡ b K © FPJH¡(Fb¡ U FPK © LrFPJE¡xù�K © KV| Á1»ªuÅh H U K b ¡ © FPK S H R_FPe�FPJ H F�O U ¡ b K © FPJH¡²eED³|
S H l9m�O U=Áº»Eu ¡ . m9¡dQcKMl�¡ © F U p(vxJH¡ U H l�¡jv » ��� �´~,ÀN]E] H © ¡dl>eNl�¡tFb¡tQ h H U O U ¡ b Fce9l�¡ H U O�Q§¡
FPJE¡>kEeNRiO�l�¡�noe h Q H Fb¡ b e h)©�U FPQ¢¡ H l eEg²FcJH¡ag H © Kil>m_¡tRiR¥¡tQdp�vxJH¡>l�¡ H U O�Q¢¡tl�¡ © FseEg¾kNeNRMO�l�¡
noe h Q H Fb¡ h H U H R U eÉe ¶ F H K © ¡ b gyQ�eNlæJ�eEF�| h KMQ¢¡akg¡dRMe S KMF;IÆFPQ H kg¡dQ U ¡ U H F}½u]i< b e h)©�U FPQ§¡ H lÌeEg
FPJE¡fù�K © KV| Áº»Eu g H © Kil>m9¡dRiR£¡dQ·K ©�U K b ¡9FcJH¡�g H © eNO)FPR¥¡­F b O S F�W U Kil>KiR H Q¦FPe@FcJH¡ Áº»Eu F¢¡ U F U ` H F
FPJ�Q¢¡;¡ b KVD«¡tQ¢¡ © F�Q H b K H R¨Rie S H FPKie ©�U H FxFcJH¡ U H l�¡ S Qce UcU | U ¡ S FPKMe © p

� © FcJH¡ U ¡ S e ©�b l�¡­FPJ�e b µ_J�e h ¡tkg¡tQdµ´FPJH¡ U H l�¡ h H RiR U F H FcK S m�Q§¡ U�U O�Q§¡=F H m U#h ¡tQ¢¡ S e ©µ© ¡ S F¢¡ b
FPe>m�Q§¡ UcU O�Q¢¡sFPQ H ©�Ucb O S ¡dQ U W » ¡tFcQ H l>e b ¡dR `­p'vxJH¡Am�Q¢¡ U�U O�Q§¡sFcQ H ©�U�b O S ¡dQ U J H b H Q H © Lg¡\eEg Õ , |
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Results from an actual  Rear HVAC system with Roof Ducts installed- The Blower 
intersects the System Resistance Curves establishing the fan operating points 

for Vent Full Cold and  Heater Full Hot HVAC modes

0

100

200

300

400

500

600

700

800

900

0 50 100 150 200 250 300

Volumetric Airflow (cfm)  Q

Fan / Case Static Pressure (Pa) P

Vent Full Cold -HVAC mode

Heater Full Hot - HVAC mode

Blower Performance at 12
Volts

Heater Full Hot System Curve

Vent Full Cold  System Curve

Blower Performance Characteristic

À�8 g O9GFE Áqy �W× { C�rtA98f<H?BPzØ ��{�Ô VcU \ O9P;ES:Jrt:bCKEHV�<>69?BGK?B<�CKEMGF8f:bCK8;<SpWEMGF:FOD:S?LR`? © <>69?BGK?B<�CKEMGF8f:bCK8;<

�.�WÙ



0

100

200

300

400

500

600

700

800

900

0 50 100 150 200 250 300

Volumetric Airflow  Q (cfm)

F
a
n
 
s
t
a
t
i
c
 
P
r
e
s
s
u
r
e
 
P
s
 
(
P
a
)

Sytem curve in Vent full Cold

Motor voltage @ 12 Vdc 

Motor Voltag @11 Vdc 

System curve for Vent Full Cold

Blower Performance curve

À�8 g O9GFE ÁqyÑÉ × À}? © AaEHGbRTUWGFVc? © <ME^<>6@?BGK?m<MCKEMGF8;:JCK8;<�UmRLRTUWGbn�?BG \ <MO9GJpBE \ C�rtAaE��9P;U�n�EHG × A9GJEH:l_
:FODGFE ã pWUWP;O9VcE�CKGJ8f<=w@U.n(<MO9GJpBEL?m:j?�RTO © <MCK8;U © UBR*R`? © :JA�EME \ ³`UWG�pBUWP;CK? g EI:F6D8;RvC ´
CK6DE¢:Jrt:JCFEHVÓ<>6@?mGK?B<�CKEHGJ8f:bCK8f<~��EM<e?BO9:JE¢UBRiCK69E~A9GFE�_�GFUmC>?mCF8fU © ³TUWGLADGFE�_�ni698fGJP ´ UBRiCK69E~w9U�n�E © _
CKEMGF8 ©9g CF69EcR`? © UWGJ8;�@<MEs³ÈÚBUWG g E © :FE © þ � Ð ÿ ´�y 5769EdpB?mGF8�?m�9PfE±:JA�EME \ VdEMCF69U \ ³`8 y E y |[<>6@? ©9g EH:�8 ©
R`? © :JA�EME \ ni69E © EMpBEHGJrºCF698 ©9g EMPf:JE~8f:u²BEMADC±<HU © :JCK? © C ´ UBR�<>6@? ©9g 8 ©9g R`? © <e?BA9?B<H8QC�rÛ³vpWUWP;O9VcE
w@U.n ´ :J8fVdA9P;rY:J698;RvCF:�CK6DESR`? © <>6@?mGK?B<�CKEHGJ8f:bCK8f<�ni69E © ADPfUBCJCKE \ 8 ©�\ 8;VcE © :F8;U © ?BP9RTUBGFV¾|D?B:�:F69U.n ©
8 © À�8 gDykÁtyÜÉqy�� ?BGF8f?mCK8;U © 8 © R`? © :FAaEHE \ ?�C=<HU © :JCK? © CI:Jrt:JCFEHV�GFEH:J8f:bC>? © <ME \ UtEH: © UBCI?m��EH<�C=CK6DE
:Jrt:bCKEHV�<>6@?BGK?m<MCKEMGF8;:JCK8;<B|WGF?mCK6DEHG%8QC%8f:*CK69E�R`? © UWA�EMGK?mCF8 ©9g A�UW8 © C�CK69?mC�VdU�pBEH:�?BP;U ©9g CF69E�:brq:bCKEMV
<HODGJpWE y

�Ñ©�g E © EMGK?BPÈ|DCK69ENE��kEM<MCK: \ O9EICFUdR`? © 8 © :JCK?BPfPf?mCK8;U © <H? © �aENUBR[C�n�UYC�rtA�EM: ×

�.� Ì



Ý Ä%��EH<MCF:�CF6@?mC�?BPQCKEMG�CK69EIR`? © AaEHGJRTUBGFVc? © <HEI<>69?BGK?B<�CKEMGF8f:bCK8;<I<HUWVdA9PfE�CKEMP;rW|tCK69EMGFEM�ºr�VdU \ 8Q_
Rvrt8 ©Dg CK69EN?BEMGFU \ r © ?BVd8f<=<>69?BGK?B<�CKEMGF8f:bCK8;<H:7UBR[CK69E=R`? © |98 © ? \9\ 8;CF8fU © CKUY:F698QRvCK8 ©9g CK6DE=R`? ©
UWAaEHGF?mCK8 ©9g AaUW8 © C y

Ý Ä%��EH<MCF:uCF6@?mCu?BP;CFEHG=CF69EdR`? © :brq:bCKEMVÞGJEH:F8;:JCK? © <HEm|[CF6ºO9:LP;Ee? \ 8 ©9g CKU�?¾:J698;RvC�8 © CF69EYR`? ©
UWAaEHGF?mCK8 ©9g AaUW8 © CiU © PQrW|Dni6D8fPfEIADGFEH:JEHGbpq8 ©9g ?BEHGJU \ r © ?mVc8;<SR`? © A�EMGJRTUWGJV~? © <HE y

�Ñ© <HEMGJC>?m8 © :F8QCKO@?�CK8fU © :H|�8;CI8;:SAaUW:F:J8f�9P;ELCKU¢6@?epBEd:brt:JCKEMV+EHP;EHVdE © CK:IP;Uq<H?mCKE \ ?mC \ 8Q�kEMGFE © C=:FEH<�_
CK8;U © :=UmR�CF69E�R`? © :Jrt:JCFEHV y 5769EM:FE © UBCIU © P;rs<H?BO9:JEc?~pm?BGJ8�?mCF8fU © 8 © :Jrt:bCKEHV·<>69?BGK?B<�CKEMGF8f:bCK8;<H:H|
�9ODC�?BP;:FUj?m�kEM<MC[CK69E�R`? © <>6@?BGK?m<MCKEMGF8;:JCK8;<���r�:F8 g3© 8Q�@<e? © CFP;r=VdU \ 8;Rvrt8 ©Dg CF69E�PfUt<e?BPWw@U.n#�9EHP \ky Ä â _
?BVdA9PfEM:�8 © <HP;O \ E�8 © P;EMC��aE ©9\ :I³Tni698;<>6�<e? © <e?BO9:JESA9GJE�_�ni698fGJP�8 © ? \9\ 8;CK8;U © CKULADGFEH:J:FO9GJE=PfUB:F:FEM: ´ |
<HUBVcA9P;8f<H?mCKE \ 8 © P;EMC \ O9<MCF8 ©9g | \ U�n © :JCKGJEe?BV�ni8 \ EY? ©Dg PfE \ 8Q�kOD:FEHGJ:H|"E�CK< y^ß�à@áãâ¸äJåMæ@ä�ç�èvé~ä�à@ê�ëBá
ê�ä>ì�êÈèvàtí^îFëBàµïBèfì.î>ä�ç�à�êTð@ä�äTñ=ä>î�êvì�ò�à~óMëBà¾æ@ä�çTóeò�ç�édëBàkî>äYïBô}äYê�ò�ì�â.ì�êlä�éõäTñ=ä>î�êvìcëBàaï�ö"ò�çYïBô@ä
ê�ò~ëtä�ç>òHïBâ�àaëBé±è�îNçKäFë�ì.ò�àDìH÷
5769E=E��kEM<MCK:7UmR"8 © P;EMC�? ©9\ UBODCKP;EMC \ O9<MCF8 ©9g U © CK69EjU.pWEHGF?BPfP}R`? © AaEHGbRTUWGFVc? © <MES<>6@?mGK?B<�CKEHGJ8f:l_

CK8;<H:�<e? © ��E�:F8 g3© 8Q�@<e? © C�³ þ � Ò ÿ | þ � Ð ÿ ? ©9\ þ Á � ÿ ´�y À}GJEHE�8 © P;EMCiUWG�UWODCFPfE�CjVdEe? © :�CF6@?mC�CK69ENw@O98 \
E © CFEHGF:NUWGSPfEe?epBEH:=CK6DE�R`? © :F<MGFUWP;P \ 8;GFEH<�CKPQr¾CFU¢UWGSRTGJUWVÖCF69E±O ©9\ 8f:JCFO9GF�aE \ RTGJEHE±E © pt8fGJU © VdE © C y
À@UWG=CK6DEc<H?B:FEYUBR�RTGFEHEYE © CFGJrø³ © U�8 © PfE�C \ O9<�C ´ |1w@O98 \^\ r © ?BVd8f<�CK6DEHUWGbr^:FO gWg EH:JCF:�CF6@?mCu?�A�Um_
CKE © CK8�?mP[w@U.n�_oPf8f²mELA@?�CFCKEMG © E â 8f:JCF:H|z:J8fVd8fPf?BG�CKU¢?c:FO9<�CK8fU © w@U.n�8 © CKU�? © UWGF8Q�@<HEuA�UW:J8;CF8fU © E \ 8 ©
?�A9P�? © E�n�?BP;P y �=EHAaE ©D\ 8 ©9g U © CK6DEdR`? © UWGJ8;�@<ME±Pf8fA g EMUWVdEMCKGbrW|[? ©9\ 8 © CK6DEc?m�9:FE © <HEcUBR�? © r
:Jni8;GFP \ E�pq8;<HEM:±³`8 © PfE�C7pm? © EH:�UWG�VcEM:F69EM: ´ |aCF69Eu�DO9Pf²�UmR%CK69ENw@U.nÕ�aEH6@?epBEH:I?B:j?±CK69GJEHE \ 8fVdE © _
:F8;U © ?BP"AaUBCFE © CK8f?BP":F8 © ² y�� CS8;:j8;VcAaUWGbC>? © C�CFU~GFEM<HU gy© 8fxME�CF6@?mCj?cA9GJEH:J:FO9GJE \ 8Q�kEMGFE © <HE�?mPfU © EN8 ©
?±A�UmCKE © CF8�?BPaw@U.n(<e? ©µ© UBC g E © EHGF?mCKEN? © r�w9U�n�:Jni8;GFP ì�èvàkî>äNèvà¸êTð@äLë�ù�ì.ä�àkî>äuòló�ïtä�àDì�èvêÈâdú�ëBç�è`ëBû
ê`è�ò�àDì>ü1ú.èfì.î>ò�ôºìjäTñ=ä>î�êTì�ëBç>ä�çKäFýHôqèvçKäFï�ê�òjítä�àkä�çJëBê�äSò�ç7èvà@ê`ç>òHïBô@î>ä7úBò�ç�ê`è�î�èvêÈâNèvà@ê�òNêvð@ä7édëBèvàjþiò�ÿ�÷
5769EM:FEd<e? © �aE±8 © CKGJU \ OD<HE \ ��rsCF69E±:FO9GbR`?B<HEM:NUWGI:FUWP;8 \ �aUWO ©D\ ?BGF8;EH:M|zni69EMCF69EHGN:JCK?mCK8;U © ?BGbr¸UBG
GFUmC>?mCF8 ©9g9y

À}? © 8 © P;EMC \ OD<MCK8 ©9g <e? © ��EY?�:FUBO9GF<MEdUmR�:bni8fGFP�? ©9\ w@U.n © U © _oO © 8QRTUWGFVd8;C�r�RTUWGN?�pm?BGF8;EMC�r
UBR�GJEe?B:JU © :M¼kE yËg9y |�CF69Eu8 © PfE�CSP;8fA g EMUWVcE�CKGbr�UmR%CK69E�8 © PfEMC \ OD<MC=8;: © UBC=A9GJUWAaEHGFPQr�GFUWO ©9\ E \ |�CK6DE

� Ê�Ò



8 © PfEMC \ O9<�Ci6@?B:��aE ©9\ :H|9CK6DEI8 © P;EMC \ O9<MC \ 8f?BVdEMCKEMG \ UtEH: © UBC7Vc?mCK<>6�CF69E \ 8�?mVcE�CKEHG�UBR1CK69EjR`? ©
8 © PfEMC�UWGJ8;�@<MEB|[UWGICK69EcPfE ©9g CK6'UBR�CF69E \ O9<MCL8f: © UBCuPfU ©9g E © UWO g 6�:FU¾CK6@?�C�?¢RTO9PfPQr \ E�pWEHP;UWAaE \
:JrtVdVcE�CKGJ8f<e?mP"? ©9\ :JCFGK?B8 g 6�C7w@U.n(Ut<H<MO9GF:j?mC7CK6DENR`? © 8 © PfE�C�³ Ô UBGJr þ � Ð ÿ ´�y

5769EcpBEHP;Uq<M8;C�r3A9GJUB�@P;E~?mCNCF69EcUBODCKP;EMC�UBR7?¾<HE © CFGF8QRTO g ?BP%R`? © 8f:N698 g 69P;r © U © _oO © 8QRTUWGFV·? ©9\
E â 698;�98;CF:=<HU © :F8 \ EHGF?B�9PfE�w@U.n�:bni8fGJP y 576ºO9:=CK6DE�PfU ©Dg ? ©9\ :bCKGK?m8 g 6�C \ O9<MCF8 ©9g ?mCSCK69ELR`? © UWODCJ_
PfE�CL<H? © ?BP;PfU.n�CF69Ecw9U�n CFU¸:JOD�d<H8fE © CKP;r \ 8Q�kOD:FE�? ©9\ �aEH<MUWVcEcVcUBGFEdO © 8;RTUBGFV y	á EH<H?BO9:JE�UBR
698 g 6�w@U.n¹:Jni8;GFP�? ©9\â© U © _�O © 8;RTUWGJVc8QC�r^?mCLCF69E�E â 8QC�UBR7CF69EcR`? © |%69U.n�EMpWEMGH|�? \9\ 8QCK8;U © ?BP%w@U.n
<HU ©9\ 8;CF8fU © 8 ©9g 8;:IO9:FO@?mPfP;rsGFEH½ºO98;GFE \ CFU�UW�qC>?B8 © GJEe?B:JU © ?B�DP;r3O © 8;RTUWGJV+A9GFEM:F:JO9GFE~? ©9\ pWEHP;Uq<M8;C�r
A9GJUB�@PfEM: y Zq8 © <HENCK6DE \ r © ?mVc8;<uA9GJEH:J:FO9GJE±?mCiCK69E�R`? © E â 8;Cj8f:�½ºO98;CFEu698 g 6z|@EM:FAaEH<H8f?BPfPQr�RTUWG�698 g 6
:FAaEH<M8;�@<¢:JA�EME \ R`? © :M|�?mCFCK?B<>69VdE © C±UBRj?¸:bCKGF?B8 g 6�C \ O9<MC¾³TUBRiP�?mG g EMG \ 8f?BVcE�CKEMGuCK69? © CK69EcR`? ©
CK6DGFU�?mC ´ ?�C�CF69ESE â 8QC�UmRzCK69E�R`? © ?mPfPfU.ni:�RTUWG�RTO9GJCF69EHG \ 8;��O9:J8fU © ³`<MU © pWEHGJ:F8;U © UBR \ r © ?mVc8;<jA9GJEH:l_
:FODGFE�8 © CFU~:bC>?mCF8f<�A9GFEM:F:FODGFE ´ CKU�Ut<H<MO9Gj8 © :F8 \ EuCF69ELUBODCKP;EMC \ O9<MC±³ ëBê�áfäFë�ì�ê�ë�ì�áfò�àtí�ë�ìuêvð@ä�ç>äLèfì
àkò�þ�ò�ÿ�ì.ä�æDëBçJëBê`è�ò�àt´�y À@UWGNCK6DEc<H?B:FEcUBRi?¾R`? © UWODCFPfE�C \ O9<MCLUBR�CK6DEc:F?BVcE \ 8f?BVcE�CKEMGu?m:uCK6DE
R`? © CK6DGFU�?mCH|�CF69E¾?epWEHGF? g E ïBâ�àaëBé±è�î A9GJEH:J:FO9GJE g E © EHGF?mCKE \ ��rµCF69E�R`? © 8f:±<HU © :FEMGJpWE \ ³vRTUWGY?
<HU © :JCK? © C \ E © :F8QC�r¾w9U�n ´ 8 © :J8 \ ENCK6DEL:JCFGK?B8 g 6�C�UWODCKP;EMC \ O9<�C y 5769EuR`? © UWODCFPfE�C ì�ê�ëBêÈè�î A9GFEM:F:FODGFE
8f: © UBCi<HU © :FEHGbpWE \ |��aEH<H?BO9:JEuUBR[CK6DE�:bC>?mCF8f<IA9GJEH:J:FO9GJEuP;UW:F:JEH:�8 © CK6DE \ O9<MCF8 ©9g ³È?�CiPfEe?m:JCiRTUWG�CK6DE
<e?m:FEiUBR�<HU © :bC>? © C \ E © :F8QC�r�w@U.ni:�UBRk<MU © :bC>? © C�<HGJUW:F:l_�:FEM<MCF8fU © ?mP \ O9<MC�?BGJEe? ´�y À@UWG�CF69E�X[Z á |WCK6DE
R`? © CK69GJU�?mCN<MGFUW:J:b_�:JEH<�CK8fU © ?BP�?BGFEH?�n�?B:�:FP;8 g 6�CFP;rsPf?BG g EHG=CK69? © CF69EYE â 8;C \ OD<MC�<HGJUW:F:l_�:FEM<MCF8fU © ?mP
?BGJEe? y

5769E3A9GJEH:FE © <HE^UBRu? \ 8;��O9:FEMG¢?mC�CF69EsE â 8QC¢UBRNCK69E�R`? © ³È?B:~8 © CF69E3Ø �*{�Ô A9GFUBCFUBC�rtA�E ´
?BPQCKEHGJ:��aUBCK6#CF69E�:JC>?�CK8f<~A9GFEM:F:FODGFE¾? ©9\ CK6DE \ r © ?BVd8f<�A9GJEH:J:FO9GJE�?epm?B8;P�?B�9P;E~?�C±CK69E�R`? © E â 8;C y
hiEe?BP�³vpq8;:F<MUWO9: ´ w@U.ni:iCK69GJUWO g 6¾GFEH?BP \ 8Q�kO9:JEHGJ: g E © EMGK?BP;P;r�69?.pBEuE��d<H8fE © <H8;EH:iUBR�<HU © pWEMGF:J8fU © UBR
\ r © ?BVd8f<LA9GFEM:F:FODGFE�³`²º8 © EMCK8;<LE © EHG g r3AaEHG=O © 8;CSpBUWPfODVcE ´ 8 © CKU¢:bC>?mCF8f<uA9GFEM:F:FODGFE±CK6@?�CN?BGFE±P;EH:J:
CK69? © O © 8QC�ra¼"8 y E y |aCF69EHGJE±8f:=?cPfUW:J:SUBR�CFUBC>?BP[A9GJEH:F:JO9GFEY?m<HGFUB:F:SCF69E \ 8Q�kO9:JEHGSCF6@?mCS8fVdA9Pf8;EH:7CK6@?�C
:JCK?mCK8;<IA9GFEM:F:JO9GFEuGFEH<MU.pWEHGbr¢n�?m:j8 © <HUWVdA9P;EMCKE y

�Ñ© :FODVcVc?BGJrB| \ 8Q�kEMGFE © CuR`? © 8 © PfE�CL? ©9\ R`? © UBODCKP;EMC g EHUWVdEMCFGF8;EH:�A9GFEM:FE © C \ 8;��EHGFE © C�8 © PfEMC
? ©9\ UWOqCKPfE�C=�aUWO ©9\ ?BGJr¸<HU ©9\ 8;CK8;U © : y 576DEH:FEY<H? © 6@?epWEY:F8 g3© 8;�9<e? © C=E��kEM<MCF:�U © CK69E�w@U.n��@EHP \

� Ê �



LSB ( with inlet duct) Dimensional fan Performance: Fan characteristic at 
constant fan speed ( N = 431 Rpm)
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Ps2- fan exit static pressure
dPs- static pressure rise across fan
Ps1- fan inlet static pressure
Pfs- Fan static pressure
dPt- total pressure rise across fan"
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Streamwise Turbulent Intensity profiles at 10D from fan impeller inside the 
cicular duct(for 25% grid), N=431 Rpm
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Mini-LSB (with inlet duct)  Diameter coefficient vs Volume coefficient , airflow m/c 
data (4-14v) (d based on Ps2)
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U (m/s) streamwise mean velocity
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Tu streamwise turbulence intensity
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ûqã@èH�qä(æ5�qð4ãqè&ê®ÿ
ò�çö÷oä&þ

� Bìêzïqð@ñ¨êzãqä�çS�óêµä+÷µæ&é¯êµçöè5�ªè�ë$êµã@ä�ùqè0ò_çS�qðqï@é�ä�ðL�qè6çîízä¢æ5�qð|êµã@ä¢ð@ïqé+êÒæ&é�è&ïqíoêzçöé�í"êzè,è6üÛê�æ&ç��
ç��@ë�è6÷zåræ�êzçöèH�«æ&üÅè6ï@ê,ò�ãqä+êzãqä�÷¨é+ä�÷oêµæ&çS�HùÕè8ò í®êµ÷oïqé+êzïq÷zä+í|æ&÷zä�äj�Ûé�çîêzçS�qøOé�ä+÷oê�æ�çS�/ãqçîø6ãqä+÷
è6÷oðqä�÷�ðqï@é+ê¢årèìðqä+í�æ5�qð4÷zä�íoèH�Õæ5�óê�ë�÷zä�8Ðïqä3�qé+çöä+í�þ

� a�æ�û êµãqäOçS�qõîä+ê|ùÕè8òTæ&õîèH�qø�êµãqäOüqõ{æ&ð@äOíoûÕæ5� æ5�@ð_é�çî÷zé�ï@åªë�ä+÷zä3�óêzç{æ&õ�ðqçî÷zä+é+êµçîèH�±æ&õöèH�@ø
ò�ç êµã2êµãqä:ùÕè8ònç��qé�çîðqä3�@é�ä(æ5�qø6õîäU��æ&÷zçöæ�êµçîèH�2æ&õîèH�qø¨êµãqä:üqõöæ&ðqä*íoûÕæ5��þÙâ�ãqçöí�ç��@ë�è6÷zåræ�êzçöèH�
é+è6ïqõöð¡ü�äÉé�÷zï@é�ç{æ�õìêzèxï~�qðqä+÷zí®ê�æ5�qð@çS�qø¾êzãqäÒùÕè8ò�ç��qíoêµæ&üqçöõîçîê>ñ:æJ�qð¡ùÕè8òÍçS�óêµä+÷µæ&é¯êµçîèH��æ&é+÷zè6íoí
êzãqär÷oè&êµè&÷�ýjò�ãqçöé�ãHé�ãÕæ5�qø6ä+í¡ðq÷zæ&íoêzçöé�æ&õöõ ñ�ò�çîêzãHë�æ5�«è6ûÅä�÷zæ�êµç��qø årèìðqä�í+ý^æ&í:òÉä�õöõÙæ&í:êµã@ä
÷oä�ízï@õîêµç��qø¨ðq÷zæ&íoêzçöé:é�ãÕæ5�qø&ä�í¢çS��?�� ú�@ ë�æ5�=�qè6çîízä*é�ãÕæ�÷µæ&é¯êµä�÷oçöí®êµçöé+í�þ

� â�ä�í®êxêµãqä�?�� ú�@ åªèìðqïqõöä:ë�è6÷�æ&é�è&ïqíoêzçöé�÷oä�ízè5�Õæ5�qé+ä�í:æ5�qð	æ5�óñ�åªä�é�ãÕæJ�qçöé�æ&õS÷oä�íoèH�Õæ5�qé+ä
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¦ �3§dB�þ ú K~æ&çSK�ä�æ5�@ð�¨¨þ5¨*ç�KìïÛñóæ&åræ@þE©�è6çîízäÒ÷oä�ðqï@é+êµçîèH�¡è�ë�ûq÷zä+ízízï@÷zäÒê>ñìûÅäÒë�æ5�qí�ë�è6÷^æ&ïÛêµè6åªè6üqçîõöä
æ&çö÷Òé�èH�qð@çîêµçîèH�qä+÷zí�þ�ª�¤�«g¥j¬®­5¯$¤]¢9°�±² 3¥c­5³²±´¤�¬b­5¬®µ�¶
·>¤�«�¸7³²±´·>¸¯ý¹�H� [ 4 F � k�ºQFHF5t ý ú û@÷zçöõ_� �H� m@þ

¦ F §dB�þ ú K�æ�çSK&ä�ý|aHþ�¨*ç ê�æ&ðÕæÛý@â*þ|a�æ~êµízï@ízãqçîåÈæ@ýqæ5�qð=¨¨þ�¨*çSKÐï@ñóæ�åÈæ@þMBìêµï@ð@ñ2è&ë$�qè6çîízäx÷oä�ðqïqé�ÿ
êµçîèH��è&ëÉæ&ïÛêµè6åªè&êµçA�6ä,é�èìè6õöç��qørë�æ5�@í�þ����)»|¼J½
¾�¤�¸7±�«g½�¤�¬b¿�¯S¤�À{Á7¬®µ5«�·>¡ µs°¹±² 3¥c­5³e±´¤�¬w­5¬®µ
Âf¤�±S¸�¡¯ýE�6è6õîïqårä I è&ë�Ã�°ÄÃ�Å�Æ|Ç6ýqûÕæ�ø6ä�í�� [�ºEFH[ þ ú B~a`\�ý�� �H��F þ

¦ mJ§f�"â @ ÿ>�H� ú a @ÒúÉÈ ïqõîõöä+êzçS� F � t ÿ z�[ þ 	 æ&üÅè6÷zæ�êµè6÷®ñ4årä¯êµãqèìðqíxè&ë"êzä�íoçS�qø�ë�æ5�@í¾ë�è6÷¾÷zæ�êµç��qøqþ
âSä+é�ã~�qçîé�æ&õÆ÷oä�ûÅè6÷oê�ý ú ©UBg�PÊ ú a @Òú Ê ú BE?
N ú \ËBìêµæ5�qðÕæ&÷oð�þ

¦ I §dÌ�þ~\�þ È æ&õÍ�oä&þ ú íoêµï@ð@ñ2èH�2ðqä+ízçîøH� é�÷zç êµä+÷µæ¨æ5�qð åræ�êµé�ã@çS�qø�è�ë�êzïq÷züÅè6åræ&é�ãqç��qä�í+þ�ª�¤�«E¥j¬®­5¯
¤]¢
ÎR¬gÏ�ÐE¢O¤�¥
Ã�¤�À�¡7¥¯ý z5I 4 z m@ýÄ� �5k�F þ

¦ [ §dT|þ�¨¨þ È æ~êµé�ãqä+õöè6÷+þÒÑÄÓ�¡>¤�¥j¼�¤]¢�ÔW¤�½h¤ Ïg¡7¬Õ¡>¤�«�¸)Ñ~«g¥� 3«E¯S¡7¬Õ·>¡¯þ @ æ&å�üq÷oçöðqø&ä9Ö��qç��&ä�÷oízçîê>ñ
�"÷zä�íoí�ý�� ��[ m@þ

¦ k §dT|þ�¨¨þ È æ~êµé�ãqä+õöè6÷+þË¶
¬�Á7¬�³²¥<¤3µ5«|·7³²±´¤�¬u³�¤2¿�¯×«E±²µbØ�¼J¬®­5½�±´·>¸¯þ @ æ&å�üq÷oçöðqø&ä9Ö��qç��&ä�÷oízçîê>ñ
�"÷zä�íoí�ý 	 èH�qðqè5��ýÄ� �HkHG þ

¦ G §dÙ@þ�B�þ È ä��qðÕæ�ê�æ5�qð ú þ�T¨þ��"çöä�÷oízè6õ.þÛÚ�­5¬®µg¤�½ Øf­5³´­�Ü{¶
¬®­5¯×¼�¸7±S¸�­5¬®µ)Ýb¡ ­�¸7«g¥>¡7½h¡7¬�³
ÃR¥>¤�·>¡ µ5«g¥<¡>¸¯þYÙ&è6ã~��ÞÁçöõîä+ñ�æ5�qð`BÛèH�qí����qé�ý¹� ��G �6þ

¦ z §f�Sþ � þ È ä�ï@êzãqä�÷+ý ú þYBìãÕæ&üqüqçî÷�ýÉæ5�qð�Þ þ�¨¨þYT:ä+è6÷zø6ä�þwß�ÿ¦ò�çö÷zä2÷oä�íoû�èH�@ízä�ç��Qêµïq÷oüqïqõöä��óê

F5z m



ùÕè8ò�í�è&ëjãqçîø6ãÈç��óêµä3�@ízçîê>ñªêµï@÷züqïqõîä3�qé+ä*æ5�qð2õîè8òÁårä�æ5���&ä�õöèìé�ç êµçîä�í�þ����`ÃR¥<¤�·3ÐX¤]¢�»|¼J½
¾ÕÐ_¤�¬
ÑÄÓ�¡7¥j½L­5¯�¶
¬Õ¡7½h¤�½h¡7³²¥7¼~ý @ ç��~��þ ý®Ì�?(ý¹� �Hz�G þ ú BQa`\�þ

¦ � §�Þ þ�¨¨þ È õ{æ5K�ä&þ$Ýb¡>·>ÓQ­5¬�±´·>¸�¤]¢&¿�¯S¤�ÀXà²Á7¬®µ5«�·>¡ µW»Ä¤�«g¬®µ�­5¬®µ�°�±² 3¥c­5³²±´¤�¬Õþ ú é�æ&ðqä+årçîé��"÷oä�ízí+ý
� �HzHk þ

¦ � t § ú þD©,þ È è6õîêzèH��þ����qíoêµæ&õöõöæ�êµçîèH�4ä�6�ä�é+êzí*çS��ë�æJ�	íoñìíoêzä�åªí�þdÃR¥<¤�·>¡>¡ µ5±�¬gÏ�¸^¤]¢d³�Ó�¡WÁj¬Q¸7³e±�³²«E³²±´¤�¬
¤]¢
Ýb¡>·>ÓQ­5¬�±´· ­5¯DÎR¬gÏ5±�¬Õ¡>¡7¥>¸¯ý F5t5I 4 F5t � ºEF � [ ý®� �H�Ht þ

¦ �H�3§f�SþMÞ þ È ÷oçöðqø&ä�åræ5��þnØ�±�½h¡7¬Q¸7±´¤�¬®­5¯_¶
¬®­5¯×¼�¸7±S¸¯þ/ÚÉæ&õîä�Ö��qçA�6ä�÷oízç ê>ñá��÷oä�íoí�ý�©�ä¯òâ?�æ��&ä3�
@ èH�~�qä+é+êzçöé�ïÛê�ý¹� ��F5F þ

¦ � F §daHþ���þ @ æ&ízä¯ñ6þ â�ãqä�ä76$ä+é+êµíÈè&ë*÷zä¯ñg�qè6õöð@í��Ðïqå�üÅä�÷Èè5�±êµã@ä�ä�Zªé+çöä3�@é+ñ±è&ë*é�ä��óêµ÷zç ë�ïqøóæ&õ
é�è6åªûq÷oä�ízíoè6÷�íoêµæ&ø6ä&þ zJI ÿPT*âÒÿ FJI�G ýÕ� �5z5I þ

¦ ��mJ§daHþ���þ @ æ&ízä¯ñ6þ â�ãqä�ä76$ä+é+êµíÈè&ë*÷zä¯ñg�qè6õöð@í��Ðïqå�üÅä�÷Èè5�±êµã@ä�ä�Zªé+çöä3�@é+ñ±è&ë*é�ä��óêµ÷zç ë�ïqøóæ&õ
é�è6åªûq÷oä�ízíoè6÷¡í®ê�æ&ø&ä&þ�ª|¤�«g¥j¬®­5¯�¤]¢�ÎR¬gÏ�ÐÕ¢O¤�¥xã�­�¸bÑ~«g¥� 3±�¬Õ¡>¸�­5¬®µ`Ã�¤�À�¡7¥�ý�� t�G 4 [JI � ºQ[�I�z ý
� �Hz�[ þ

¦ � I §dÌ�þ @ è6÷zð@çöä�÷+þYBÛçöåªçöõöæ&÷zç ê>ñ|é�èH�@ízçöð@ä�÷µæ~êµçöè5�qí�çS�2êµï@÷züÅè6åÈæ�é�ãqçS�qä+í�þ"â�ä�é�ã~�@çöé�æ�õ�÷oä�ûÅè6÷oê�ýQ��¨���þ
¦ � [ §�Þ þ�â*þ_Þ þ @ è6÷oñ&þ<â�ãqä ä�6�ä�é¯êµí|è&ë¢çS�@õöä+ê¡é�èH�@ðqçîêzçöèH�qí¡èH�/êµãqä2ûÅä�÷®ë�è6÷zåræ5�qé+ä�è&ë�æÝãqçöø&ã

ízûÅä�é+ç � érízûÅä�ä�ðQé+ä3�óêµ÷oçîë�ïqø6æ&õÙë�æJ��þ9���rÑÄÓ�¡=¡£äU¡>·7³�¸�¤]¢h±�¬�¯S¡7³�·>¤�¬®µ5±�³e±´¤�¬Q¸�¤�¬�³�Ó�¡f¾�¡7¥�¢O¤�¥jà
½L­5¬Õ·>¡�¤]¢
­dÓg±AÏ�Ó�¸�¾�¡>·7± å�·&¸�¾�¡>¡ µ�·>¡7¬�³²¥j± ¢j«HÏ�­5¯O¢�­5¬Õý��Ðïqå�üÅä�÷ z5I çS� @ �H� [ ý 	 èH�qðqè5��ýD� �Hz5I þ
�PaOä�é�ã~\�ýDaOä+é�ãÕæ5�qçîé�æ&õ
\X�qø6ç��qä�ä+÷zç��qøL��ï@üqõöçîé�æ�êzçöèH�qí+þ

¦ � k §dT|þ@â*þ @ íµæ5�Õæ�ð@ñ6þ�ÑÄÓ�¡>¤�¥j¼�¤]¢hÑ~«g¥3 7¤�½L­g·>Óg±�¬Õ¡>¸¯þXaOé�T*÷µæ�ò�ÿ]?¢çöõîõ¦þ ýD� �5k5I þ
¦ � G §dT|þ®N:þ � ä3�qø6ä+÷xæ5�@ð�aHþ|Þ þÄaOé È ÷zçîðqä&þ¢â�ãq÷oä�ä¯ÿ
ðqçöåªä3�@ízçöè5�Õæ&õÆùÕè8ò � ä�õîð	é�ãÕæ&÷zæ&é+êzä�÷oçöíoêzçöé+í

årä�æ&ízï@÷zä�ðrçS�Èæ(ë�è6÷®ò�æ&÷oðÛÿ>é+ïq÷c�&ä�ð2é+ä3�óêµ÷oçîë�ïqøóæ�õÅü@õöè8òÒä+÷Éï@ízçS�@ø¡ûÕæ&÷®êµçîé�õöä�êz÷µæ&é+çS�qøW�6ä�õîèÛé+çöåªä¯ÿ
êµ÷®ñæ:d�"â��ç;¯þp����ÃR¥<¤�·>¡>¡ µ5±�¬gÏ�¸�¤]¢9³�Ó�¡9¿�¯×«g±²µlÝ�¡ ­�¸7«g¥<¡7½h¡7¬�³L­5¬®µ�Áj¬Q¸7³e¥j«g½h¡7¬�³è­5³²±´¤�¬
¿$¤�¥j«g½¨ýE�&è6õöïqåªä ��[ ý@ûÕæ&ø6ä+í IH��ºQ[5k þ ú B~a`\�ý�� �H�5t þ
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¦ � z §dB�þ 	s� çé�@è5��þW¿�¯×«g±²µhÝ�¡>·>ÓQ­5¬�±´·>¸�­5¬®µ)ÑÄÓ�¡7¥j½h¤3µ5¼�¬®­5½�±´·>¸�¤]¢9ÑQ«E¥� 7¤�½L­g·>Óg±�¬Õ¡7¥j¼~þU�Sä+÷zøóæ0ÿ
årè5����÷oä�íoí�ý 	 è5�qðqèH��ý@ízä�é+èH�qðOä�ðqç êµçöè5��ýÕ� �HG5z þ

¦ � � § ú þ���þ � è8ò�õîçS�qø4æ5�qðwÙ@þ
\�þ
VSë�è8òÉé�íWÞÁçöõöõîç{æ&åªí�þ�»Ä¤�«g¬®µ2­5¬®µ9»Ä¤�«g¥>·>¡>¸�¤]¢^»Ä¤�«g¬®µ&þ�\"õöõîçöí
?�è6÷®òÒèìèìð�ýÄ� �HzHF þ

¦ F5t § È þX\"é>K�þ/°®¡7¬�³e±�¯A­5³�¤�¥<¡7¬Õþ�BÛûq÷oçS�qø&ä�÷®ÿ´��ä�÷oõ{æ&øqý È ä�÷zõîçS��ý I þ"æ&ï@ù�æ�ø6ä2ä�ðqç êµçîèH��ý�� �Hk�F þwV�çî÷zíoê
\X�qø6õöçîízã�\"ðqç êµçöè5��ý��Sä+÷zøóæ�årèH�=�"÷zä+ízí 	 êµð�þ ý¹� ��G mÛþ

¦ F �3§f?,þ®B�þ®VÕè8ò�õöä+÷�þ ú ��çS���&ä�íoêzçöøóæ~êµçöè5�4è�ë�êµã@ä(ùÕè8ò ûq÷oèÛé+ä�íoízä�í¾çS�Oæªé+ä3�óêµ÷oçîë�ïqøóæ�õÆé�è6åªûq÷zä+ízíoè6÷
çöåªû�ä+õöõîä�÷�þDaOä+é�ãÕæ5�qçîé�æ&õD\X�qø6ç��qä�ä+÷zçS�@ødN�ä�ûÅè6÷oê�a`\�ÿ FHF5t ýE©¾æ�êzçöèH�qæ&õ�N�ä�ízä�æ&÷zé�ã @ è6ï~�qé+çöõ�è&ë
@ æ5�Õæ&ðqæ@ýÄ� �Hk5k þ

¦ FHF §f?,þ�B�þ�VÕè8ò�õöä+÷�þEBÛè6åªä�ä7�Ûû�ä+÷zçîårä��Ðêzí�èH�:êµã@äÙùÕè8ò�ûq÷oèÛé+ä�íoízä�í�çS�(ízçöåªûqõîä"÷zè&êµæ�êµç��qø�é�ãÕæ5�~�qä+õöí+þ
aOä�é�ãqæ5�qçöé�æ&õ�\X�qø6ç��qä�ä+÷zçS�@ø^N¢ä+û�è6÷®ê�a`\�ÿ FHFJ� ý�©¾æ~êµçöè5�Õæ&õ¹N�ä�íoä�æ&÷oé�ã @ è6ïQ�qé�çîõÆè&ë @ æJ�Õæ&ðÕæ@ý
� �HkH� þ

¦ F mJ§f?,þgB�þgVÕè8ò�õöä+÷�þ ú ä�÷oèÛð@ñg�Õæ�årçîé�êµä�í®êµíÉèH�Èæ:é�ä��óêµ÷zç ë�ïqøóæ&õqë�æJ�ÈçöåªûÅä�õöõîä�÷Sårèìðqä�õqò�ç êµãªíoòÉä�û@ê®ÿ
üÕæ&é>K:üqõöæ&ðqä�í+þ~a4ä�é�ãÕæ5�@çöé�æ�õQ\X�qø6ç��qä�ä+÷zç��qøUN�ä�ûÅè6÷oê_a`\�ÿ F m z ý5©¾æ�êzçöèH�Õæ�õ�N¢ä+ízä�æ�÷zé�ã @ è6ï~�@é�çöõ
è&ë @ æ5�Õæ&ðÕæÛýÄ� ��G �&þ

¦ FJI §f?,þ�BÅþ¹VÕè0ò�õîä�÷+þ @ è6åªûÕæ&÷zçîízèH�Ýè�ëÉêzãqçS�Ýûqõöæ�êµä|æJ�qðÝêµãqçîé>KÝæ&ä�÷oè&ë�è6çîõ�üqõöæ&ðqä�í*ç���æ2é�ä3�óêz÷zçîë�ïìÿ
øóæ&õÆë�æ5��þ�aOä+é�ãÕæ5�qçîé�æ&õ$\X�qø6ç��qä�ä+÷zçS�@ø�N�ä�ûÅè6÷oê�a`\�ÿ FJI�t ýD©�æ�êµçîèH�Õæ&õ
N�ä�íoä�æ&÷oé�ã @ è6ï~�qé+çöõjè&ë
@ æ5�Õæ&ðqæ@ýÄ� ��G5F þ

¦ FH[ §f\�þ È þ®T(æ�÷zðqè8ò:þWê�¬x³�Ó�¡�Ú�¡7¯A­5³²±´¤�¬Q¸>Óg±ë¾xìU¡7³²À�¡>¡7¬�Áj½
¾�¡7¯�¯S¡7¥
ÎMíH±�³d°®¡7¯S¤�·7±�³²¼^Ø�±S¸7³²¥j±² 3«E³²±´¤�¬
­5¬®µ�ì&¯A­�µg¡�î$ÓQ­5¬�¬Õ¡7¯¹¿�¯S¤�ÀË±�¬)­�îR¡7¬�³²¥7± ¢j«5Ï�­5¯¹¿�­5¬Õþ��"ã � êzãqä�íoçöí+ý�Bìê�æ~êµä�Ö��qç��&ä�÷zíoçîê>ñOè&ë
©�ä¯ò ÚÙè6÷cK2æ�ê È ïQ6$æ&õîèqý~VÕä�üb� �Hk5z þ

¦ F5k §�Þ þ_¨¨þ$T*ä�è6÷oø6ä&þ9�"÷zèìé�ä�íoízç��qø	è&ë�÷zæ5�qðqè6å×íoçöøH�Õæ�õöí�þ����sÃR¥<¤�·>¡>¡ µ5±�½WÏ�¸�¤]¢L³£Ó�¡LØ�¼�¬®­5½�±´·
¿�¯S¤�ÀïîR¤�¬O¢O¡7¥<¡7¬Õ·>¡¯ýÄ� ��G5z þ

F5z�[



¦ FHG §�Þ þ�¨¨þ®T:ä+è6÷zø&ä&þ��"÷zçA�&æ~êµä*é�è&årå�ïQ�qçöé�æ�êµçîèH��þ�� �H��G þ
¦ F5z §�Þ þ�¨|þJT*ä�è6÷oø6ä&ý È þ � þ È ïqä+êzãqä�÷+ýóæ5�qðdN(þ�\�þ ú þ ú ÷c�qð@ê�þE�"÷zä+ízízï@÷zä�íoû�ä+é+êµ÷zæ¾çS�:êµï@÷züqïqõîä3�qé+ä

ë�÷zä+ä*ízãqä�æ&÷¢ùqè0ò�í+þ&ª|¤�«g¥j¬®­5¯_¤]¢U¿�¯×«g±²µ^Ý�¡>·>ÓQ­5¬�±´·>¸¯þ
¦ F5� §�Þ þ�¨¨þ®T:ä+è6÷zø&ä&ý È þ � þ È ïqä+êzãqä�÷+ýÅæ5�qð ú þ|BÛãqæ&üqüqçî÷�þ��Sè&õîñg�qè6åªç{æ&õ�é�æ&õîçöüq÷zæ�êµçîèH�qíÒë�è&÷�ãqè&êoÿ

ò�çö÷oä�í¡ç��<êµã@ä�÷zåræ&õîõîñóÿè��æ&÷®ñÛç��qø ùÕè8ò�ízçîêzí�é�è5�Ðêz÷zè6õ.þx���á¶U»~Ý9Îð»|¼�½
¾�¤�¸7±�«g½�¤�¬pÑÄÓ�¡7¥j½L­5¯
¶
¬Õ¡7½h¤�½h¡7³e¥j¼~ý @ çS�@é�çS�qæ�êµç.ý~ÌxãqçîèqýÄ� �HzHG þ

¦ m t §daHþÄ©(þÄT*õ{æ�ïqízä+÷�þ�îR¤�Ó�¡7¥<¡7¬�³�»|³²¥7«�·7³²«E¥<¡>¸�±�¬�³£Ó�¡�¶�íH±S¸7¼J½�½h¡7³²¥j±´·xÑ~«g¥� 3«E¯S¡7¬�³Rª|¡7³�Ý`±éíH±�¬gÏ
ñÄ­5¼�¡7¥�þ��"ã � êzãqä�íoçöí+ý®Bìê�æ�êzäWÖ��qçA�6ä�÷oízç ê>ñ2è&ë_©�ä+òtÚÙè6÷ K�æ�ê È ïQ6$æ&õöè@ý|BÛä�ûÛêf� �Hz�G þ

¦ mQ�3§fN(þ�Ù@þ|T:è&õöðqí®êµä�ç���þR¿�¯×«g±²µ^Ýb¡>·>ÓQ­5¬�±´·>¸UÝb¡ ­�¸7«E¥<¡7½h¡7¬�³�¸¯þ�?�ä�åªçöíoûqãqä+÷zä��"ïqüqõîçöízã@çS�qø @ è6÷oû�þ ý
� �Hz mÛþ

¦ m F § ú þDT*è6ïqõ{æ�í�æJ�qð È þÕaOä�æ&õöç��qøqþ&V�õîè8ò æ�ê¢êµãqä:êµçîû�è&ë�æ|ë�è6÷oòÒæ&÷oð�é�ï@÷c�6ä+ðÝé�ä��Ðêz÷zç ë�ïqøóæ&õÆë�æ5��þ
¶�»~Ý=ÎËÃ�­7¾�¡7¥�ÂW¤5ÐMòOÆ�àjãdÑ�à�Å�Å�ÅgÐöýÕ� �Hz5I þ

¦ mHmJ§dÙ@þH?(þ�T|þ5?�è8òÒæ&÷zðªæ5�qðL\�þ 	 ä3�Q�qä�åræ5��þ®aOä�æ&ízï@÷zä�ðræ5�qð|ûq÷oä�ðqçîé+êzä�ð|ízä+é�èH�qðqæ&÷oñ�ùqè0ò�í�ç��¨æ
é�ä��Ðêz÷zç ë�ïqøóæ&õÆçîårûÅä�õîõöä�÷+þ�ª�¤�«g¥j¬®­5¯X¤]¢�ÎR¬gÏ5±�¬Õ¡>¡7¥j±�¬gÏ�¢O¤�¥�Ã�¤�À�¡7¥�ý � m�:]��;74A� F5k�º ��m F ý�Ù6æ5�ÐïÕæ&÷oñ
� ��G �&þ

¦ m I §dT|þ�aHþgÙ&ä3�~KÐç��qíÒæJ�qð � þ�T|þHÞ<æ�êzêzí�þ�»H¾�¡>·7³e¥c­5¯g¶
¬®­5¬�¯×¼�¸7±S¸
­5¬®µd±�³£¸U­7¾�¾®¯×±´· ­5³²±´¤�¬Q¸¯þ®?�è6õîðqä3�Ûÿ
� æ�ñ6ýÄ� �5kHz þ

¦ m [ §fN(þÕÙ&è6÷oø6ä3�qíoä3��þ�¿¹­5¬�ÎR¬gÏ5±�¬Õ¡>¡7¥j±�¬gÏ&þ È ïQ6$æ&õîè�VÕè6÷zø&ä @ è6åªûÕæ5�óñ6ý È ïQ6�æ�õöèqýD©�ä¯òJÚÙè6÷cK�ý z
ä�ðqç êµçîèH��ýÕ� �Hz m@þ

¦ m k §fN(þ~Ù@þ~¨*çS�@ð æ5�qð=aHþ|T¨þ@â�è6üqç���þMVSõöè8òÁçS� æ�é+ä3�óêµ÷oçîë�ïqøóæ�õ�ë�æ5�2è&ëjêzãqäxí 8Ðïqçî÷z÷oä�õ ÿ
é�æ&ø&ä¾ê>ñìû�ä�þ
¶�»~Ý=ÎCª�¤�«E¥j¬®­5¯_¤]¢�ÑQ«E¥� 7¤�½L­g·>Óg±�¬Õ¡7¥j¼�ýD�H� F 4 z5I�ºg�Ht þ ý�Ù6æ5�ÐïÕæ&÷®ñ�� �H�Ht þ

¦ m G §dB�þ$Ù@þ
¨:õîçS�qä�þ�ÌU�l�Õæ~êµïq÷oärè&ë�íoê�æ�õöõ¦þ=ª�¤�«E¥j¬®­5¯�¤]¢�ì�­�¸7±´·�ÎR¬gÏ5±�¬Õ¡>¡7¥j±�¬gÏ&ýSûÕæ�ø6ä�ífm t�[�º m F5t ý
BÛä�ûÛê�þ¹� ��[J� þ

F5zHk



¦ m z §dB�þ|Ù@þ|¨*õöç��qä&þR»|±�½�±�¯×±�³e«Qµg¡�¶
¬®µ�¶�¾�¾®¥>¤�íH±�½L­5³²±´¤�¬{ÑÄÓ�¡>¤�¥j¼~þYaOé�T*÷µæ�ò�ÿ]?¢çöõîõ¦ý®� �Hk�[ þ
¦ m � §f¨*÷zçöíoã~�Õæ&û@ûÕæ@þ @ ä��Ðêz÷zç ë�ïqøóæ&õ�üqõîè0òÉä�÷W�qè6çîízäªíoêzïqðqçöä+í¡õîçîêµä+÷µæ�êzïq÷zä|íoïq÷c�&ä+ñ<æ5�qðl�@è6çöíoäråªä�æ~ÿ

ízïq÷oä�åªä3�óêµí+þ
aOä�é�ãqæ5�qçöé�æ&õD\��@ø6çS�qä+ä�÷oçS�qøfN¢ä+û�è&÷oê�a`\�ÿ FJIHI ýE©�N @ è&ë @ æ5�Õæ&ðÕæÛý � ä+é�ä�å¡ü�ä+÷
� ��G5k þ

¦ I�t §f\�þ 	 ä��~�qä�åræ5��æ5�qð2Ù@þD?,þDT¨þ®?�è8ò�æ�÷zð�þ�Ö��qíoêzä�æ&ð@ñ4ùÕè8ò ûqãqä��qè6åªä3�ÕæªçS�4÷zè&êµæ�êµç��qøªé�ä3�ìÿ
êµ÷oçîë�ïqøóæ�õ�çöåªû�ä+õöõîä�÷�ûÕæ�ízíµæ�ø6ä�í+þ�ª�¤�«g¥j¬®­5¯X¤]¢UÎR¬gÏ5±�¬Õ¡>¡7¥j±�¬gÏ�¢O¤�¥�Ã�¤�À�¡7¥�ý ��F :]��;74 k�[�ºEGHF ý|Ù6æ5�ìÿ
ïÕæ&÷®ñx� ��GJt þ

¦ I �3§dB�þ&aOæ&ðqãÕæO��æ5�tæ5�qð â*þ�ÞH÷zçîø6ãóê�þpN�è&ê�æ~êµçS�@ø<íoêµæ&õöõ�é�æ&ï@ízä�ðÁüóñ_û@÷zä�íoízïq÷oä�ízïq÷®ë�æ&é�ä	ùÕè8ò
ízä+ûÕæ&÷µæ~êµçöè5�«è5�<é�ä��óêµ÷zç ë�ïqøóæ&õ^ë�æJ�Hüqõöæ&ðqä+í�þ9ª�¤�«g¥j¬®­5¯&¤]¢�ÎR¬gÏ5±�¬Õ¡>¡7¥j±�¬gÏW¢O¤�¥=ã�­�¸�Ñ~«g¥� 3±�¬Õ¡>¸
­5¬®µ^Ã�¤�À�¡7¥�ýÄ� t�G : z5I ÿ]T:âÒÿ�m [ ;74 GHGH[OºQG5z �6ýgÙ&ï@õîñ2� �5z�[ þ

¦ I�F §dT|þ È þ�a4é � èH�~�qæ&õöð�ý�\�þ 	 ä��~�qä�åræ5��ý�æ5�qðuÙ@þ�?(þRT|þY?�è8òÒæ&÷zð$þËaOä�æ�ízïq÷oä�ð_ûq÷oä�ðqçîé+êzä�ð
ùÕè8òó�qä�æ&÷*êµãqä|äj�@ç ê:è&ëÒæ4÷zæ&ðqç{æ�õ ÿ
ùqè0ò çîårûÅä�õîõöä+÷�þ�ª�¤�«g¥j¬®­5¯R¤]¢�ÎR¬gÏ5±�¬Õ¡>¡7¥7±�¬gÏ�¢O¤�¥dÃ�¤�À�¡7¥¯ý
� m�:]�H��;74 IHI � ºgIHI�k ýQÌxé+êzè6ü�ä+÷�� ��G �&þ

¦ I mJ§ 	 þ&VÒþ�aOèìèìð@ñÁæ5�qð p$è8ò�æ�í KÐç¦þÛÔ
¼Hµ5¥c­5«g¯×±´·xÝ2­g·>Óg±�¬Õ¡7¥7¼)»Ä¡>·7³²±´¤�¬�ÅQôs¤]¢9Ô�­5¬®µ� 7¤�¤�õ{¤]¢
¶�¾�¾®¯×±´¡ µ�ÔU¼5µ5¥c­5«E¯×±´·>¸¯þYaOéOT:÷zæ�ò�ÿ]?�çîõöõ.ý@ä�ð$þÕé&þ~�ÅþÕðÕæO�ìçöí¢æ5�qð=K�þÕä&þÕízè���æ&÷c�Oä+ðqçîêzçöèH��ýD� �HkH� þ

¦ IHI §dÙ@þ È þ�a4è6÷zä+õ{æ5�qð$þ^?�è6ïqíoçS�qø2ä76$ä+é+êzí,èH��é+ä3�óêµ÷oçîë�ïqøóæ�õ^üqõöè8òÉä�÷��qè6çîízä�þhª�¤�«E¥j¬®­5¯�¤]¢d»Ä¤�«g¬®µ
­5¬®µw°¹±² 3¥ ­5³²±´¤�¬Õý�m k : F ;j4�� � � ºQF5t�[ ýÕ� ��G�I þ

¦ I�[ § ú çî÷�aOè��&ä�åªä3�óêªæ5�qð @ èH�óêz÷zè6õ ú ízíoèÛé+ç{æ�êzä�ðáBìêµæ5�qðÕæ�÷zð F � t ÿ GJI þ 	 æ&üÅè6÷µæ�êzè6÷oñ«åªä+êzãqèÛð@í
è&ëÒêzä�íoçS�qø4ë�æ5�qí:ë�è6÷,÷zæ�êµç��qøqþ�â�ä�é�ãQ�qçöé�æ&õÉ÷oä�ûÅè6÷oê�ý ú a @Òú Bìêµæ5�qðÕæ�÷zð F � t ÿ G�I Ê ú BE?
N ú \
Bìê�æJ�qðÕæ&÷oð [ �+ÿ GH[ þ

¦ I�k §daOï~�qíoèH��þ�¿�¯×«g±²µ^Ýb¡>·>ÓQ­5¬�±´·>¸¯þYaOé�T*÷µæ�ò�ÿ]?¢çöõîõ¦ý®� �H�Hz þ
¦ I�G §�Þ þÄ©¢çöä�íoä&þd©�è6çîízä¨÷zä+ðqïqé¯êµçöè5�ÝçS�Ýé�ä��óêµ÷zç ë�ïqøóæ&õ�ë�æ5�qí�4 ú õöçîêzä�÷zæ�êµïq÷oä¡íoïq÷c�&ä+ñ6þ�ª�¤�«g¥j¬®­5¯Y¤]¢

»Ä¤�«E¬®µh­5¬®µw°�±² 3¥c­5³²±´¤�¬Õý I�[ :²m�;74öm GH[�º�I�t m@ý®� ��G5k þ
F5z�G



¦ I�z §�Þ þ_©¢çöä+ízä&þ`N¢ä7�ìçöä+òÏè�ë&�qè6çîízäÈ÷oä�ðqï@é+êµçîèH�/åªä+êzãqèÛð@í,ë�è6÷(é�ä��Ðêz÷zç ë�ïqøóæ&õ�ë�æ5�qí+þ�ª�¤�«E¥j¬®­5¯�¤]¢
ÎR¬gÏ5±�¬Õ¡>¡7¥7±�¬gÏ&¢O¤�¥�Á7¬®µ5«�¸7³e¥j¼~ýÄ� t5I 4A� [ � º � k �6ý~a�æ�ñ2� �HzHF þ

¦ I�� §daHþR�SþY©�è6÷®êµèH�$þæ¿Õ«g¬®µ�­5½h¡7¬�³è­5¯ë¸x¤]¢�ÂW¤�±S¸�¡x­5¬®µæ°�±² 3¥c­5³²±´¤�¬{¶
¬®­5¯×¼�¸7±S¸�¢O¤�¥�Î�¬gÏ5±�¬Õ¡>¡7¥<¸¯þ
@ æ&å�üq÷oçöðqø&ä�Ö��qçA�6ä+÷zízç ê>ñ=�"÷zä�íoí�ý�� �Hz5� þ

¦ [5t §*Ú¨þHÌ*ãóêµæ@ý�\�þ�Ìxï@ê�æ@ýÐæJ�qðL¨|þ�â�æ��oçöåræ@þ @ ãÕæ&÷zæ&é+êzä�÷oçöíoêzçöé+í"è&ë�êµãqä�üqõöæ&ðqä�ÿ>ûÕæ&íoízç��qøxë�÷zä�8ìï@ä3�qé¯ñ
�qè6çîízä�è&ë$æ(é+ä3�óêµ÷oçîë�ïqøóæ�õqë�æ5��ýìæ5�qðræ(åªä+êzãqèìðªë�è6÷��qè&çöízä�÷oä�ðqïqé¯êµçîèH��þ$ª�»~Ý=Î�Áj¬�³]¡7¥j¬®­5³²±´¤�¬®­5¯
ª�¤�«E¥j¬®­5¯ ý�m F ýÄ� �HzH� þ

¦ [ �3§f¨¨þ®Ì�K~æ&ðqæ@þ�\_�Ûé�ä+õöõöä��óêxõöè8ò ë�÷zä38Ðïqä��qé+ñ9�qè6çîízä:ðqïqä:êµèªêµãqä(÷zè�ê�æ�êzçS�qø|íoêµæ&õöõÆè�ë^é�ä��óêµ÷zç ë�ïqøóæ&õ
ë�æ5��þX���2ÃR¥>¤�·>¡>¡ µ5±�¬gÏ�¸f¤]¢�Á7¬�³�¡7¥jà´Âf¤�±S¸�¡¯ýqûqæ&ø6ä�í G5� m ºQG5�Hk ý ú �ìçîøH�qèH��ý~V�÷zæ5�qé+ä&ý¹� �Hz5z þ

¦ [HF §�Þ þ @ þ®ÌxízüÅè6÷ �@ä&þ�¿�­5¬Q¸¯þM�Sä�÷oøóæ&åªèH�=�"÷zä�íoí 	 êµð$þîý|Ì��ìë�è6÷oð�ýÕízä+é�èH�qðOä�ðqç êµçîèH��ýÕ� ��GHG þ
¦ [ mJ§ ú þ��Sæ&ûÅè6ïqõöçîí�þ�Ã�¥<¤5 >­� 3±�¯×±�³²¼�÷XÚ�­5¬®µg¤�½ø°�­5¥7±²­� 3¯S¡>¸�­5¬®µL»|³�¤�·>ÓQ­�¸7³e±´·UÃR¥<¤�·>¡>¸>¸�¡>¸¯þ�aOéOT:÷zæ�ò�ÿ

?�çîõöõ®���qé&þ ý®m&÷zð ä�ð@çîêµçîèH��ýÄ� �H� �6þ
¦ [JI §dÙ@þgÙ@þ��"ãqä�õöæ5��ýEB�þg?,þ�N�ïqízíoä�õ.ý@æ5�@ðLÞ þ @ þÛp$ä�õîõöï@ë�þ ú íoêzïqð@ñ|è&ë�êµãqä¢çS�@ùqïqä3�qé+ä�è�ë$÷oä+ñg�qè6õîðqí

�Ðïqå�üÅä�÷ÆèH�:êµãqä"ûÅä�÷®ë�è6÷zåræ5�qé+ä"è&ëÛé�ä3�óêz÷zçîë�ï@øóæ&õ&ë�æ5�@í�þQª�¤�«g¥7¬®­5¯~¤]¢MÎR¬gÏ5±�¬Õ¡>¡7¥j±�¬gÏ
¢O¤�¥MÃ�¤�À�¡7¥¯ý
� t �H4 k�G5t�ºEk�G5k ýQÌxé+êzè6ü�ä+÷�� ��G5� þ

¦ [H[ § � þ®N�æ��¾æJ�qð`Þ þ È þÄBÐò�çöå4þ
a4ä�æ&íoïq÷zä+årä��Ðêzí*è&ë^êzãqä¡åªä�æ5�OùÕè8òæ�6ä�õîèÛé+çîê>ñOæ5�qð9�6ä�õîèÛé+çîê>ñ
ùÕïqé¯êµïÕæ�êzçöèH�@í:æ�ê*êµãqä|äj�@ç ê(è&ë�æJ��V @ é�ä3�óêz÷zçîë�ï@øóæ&õ^ë�æ5��÷zè�êµè6÷+þ�ª|¤�«g¥j¬®­5¯R¤]¢dÎR¬gÏ5±�¬Õ¡>¡7¥j±�¬gÏ
¢O¤�¥
Ã�¤�À�¡7¥¯ýÕ� t mQ4öm � m º m �H� þ ý ú ûq÷zçîõM� �Hz �&þ

¦ [5k §dÙ@þ�aHþ~N�æ5�@ðÕæ&õöõ.ý � þ È ä�÷oé>KÐåÈæ5�@í�ý�æ5�qð=N:þ��SþEÞÁãqçîêzä&þ ú åªä+êzãqèìðqè6õöè&ø&ñ|êµè¨é�è&årûÕæ�÷zäxêµã@ä
û�ä+÷oë�è6÷oåÈæJ�qé�äxè�ë�õîè0òtûq÷oä�íoízïq÷oä(ë�æ5�2êzä�íoê¢÷oçöø6í�ï@ízçS�@øL� t �Ûÿ>ð@çöåªä3�qíoçöèH�Õæ�õÅë�æ5� é�ãÕæ�÷µæ&é¯êµä�÷oçöí�ÿ
êµçîé�í�þ�ª�¤�«g¥j¬®­5¯$¤]¢�¶RÏ5¥j±´·7«g¯×³e«g¥c­5¯ÄÎ�¬gÏ5±�¬Õ¡>¡7¥j±�¬gÏ�Ú�¡>¸�¡ ­5¥<·>Óìý kH[ 4 F m [�ºQFJIHk ý�Ù&ï~�@äL� �H�Hk þ

¦ [HG §dÙ@þ ú þgBÛé�ã@ä+ê<�¾æ5�qð ú þg\�þ�VÕïqãqí�þ
Ô�­5¬®µ� 7¤�¤�õ�¤]¢&¿�¯×«g±²µWØ�¼�¬®­5½�±´·>¸
­5¬®µW¿�¯×«E±²µWÝ2­g·>Óg±�¬Õ¡7¥j¼�þ
Ù&è6ã~��ÞÁçöõîä+ñ�æ5�qð`BÛèH�qí����qé�ý¹� �H�Hk þ

F5zHz



¦ [5z § � þ|T¨þ|BÛãqä+ûqãqä�÷oð�þ&Ã�¥j±�¬Õ·7±ë¾®¯S¡>¸�¤]¢hÑ~«g¥3 7¤�½L­g·>Óg±�¬®­5¥j¼~þ�a�æ&é+årçîõöõöæ5��ý®� ��[5k þ
¦ [5� §W��æ5� @ þÄBÛãqä+ûqãqä�÷oð�ý¹N:þÕVÕ÷zæ5�~K 	 æ�VÕèH�óê�æ&ç��qä&ý 	 æ&ïq÷oçöä�Þ þ®ÞHä�õîé�ã�ý�æ5�@ð2N¢è5�2Ù@þ � è0ò��@çöä&þ

��ä�õîèÛé+çîê>ñ(årä�æ&ízï@÷zä�åªä3�óê"ç��¡ë�æ5�¨÷oè&êµè6÷oí^ïqíoçS�qø*ûÕæ�÷oêµçîé�õîäÉçîåÈæ&ø&äR�6ä+õöèìé�çîårä¯êµ÷oñ&þ®ÃR¥<¤�·>¡>¡ µ5±�¬gÏ�¸
¤]¢�³�Ó�¡
¶�µ5ù�­5¬Õ·>¡>¸f­5¬®µd¶�¾�¾®¯×±´· ­5³²±´¤�¬Q¸�¤]¢UñÄ­�¸�¡7¥�¶
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Ppl,w1 - wall
static pressure
taps

Ppl,w2 - wall
static pressure
taps

Diffuser- Cone
assembly for
varying system
resistance

Pbp- average of 4 wall
static pressure taps

Flow
straightening
screens:
60%,50% and
45% porosity
(open area)

0.25 m 0.15 m

0.038 m

Box volume = 1.3 m3

2.28 m

Pth-Nozzle

0.1 m
1. m
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Ppl,w1 - wall
static pressure
taps

Ppl,w2 - wall
static pressure
taps

Diffuser- Cone
assembly for
varying system
resistance

Pf-4 wall static
pressure taps

Flow
straightening
screens:
60%,50% and
45% porosity
(open area)

0.25 m 0.15 m

0.038 m

1.3 m
0.3 m

0.4 m

0.5 m

Box volume = 1.3 m3

0.42 m

jet

Pth-Nozzle

0.1 m
1.
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