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�UR b KQTAYS @ ��¡�K2l�K2S5H b_v F b K<R�qLq�T6Kwn	RQF�qmHpg�MJYZ�MºR�i b K2HNHJImScZ b R�qLY�S�Z�}�ILH ` H ` K�D�V�X � � y���ghR�MJHNY�S
T6I b HJMNIm��FcHJImYS b C��;K¨S�Y�HNKÀH ` R�H�ILS ^GB BD@�����H ` K `6a gUK2MJYS�lRQqmK2SUd_K�� FhR�MJ~ T6I b HJMNIm��FcHJImYS b R�MNK
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R�S�R2l�K2MºR�ZK�Y�npH ` K�gcMJY�HNY�S�lR�qmK:SUdwK�T5I b HNMJIL��F�HJILY�S b_v � ��)d¼  ��¢d£��� � �Z� � � �Q¡J³Q�5C���S+�	d�¡4H ` Kj¬ � v
¬ °¸ v ± ® R�ShT ¯  ®©´hµ T6I b HJMNIm��FcHJImYS b R�MJK b.` YQ}�S�} ` ILqmK<H ` KA¬ °=v ¬ �¸ v �&®©R�SUT ¯&°®�T6I b HJMJIL��F�HNImY�S bR�MNK<Z�Iml�K:SjImS���TU¡[C&B ` K<i�RQZ�S�ILHJFUT6K©Y�n�H ` K�dwF�MNl�K b MNK.�UKQd_H4H ` K�MNK2qtRQHJILl�K�RQ��F�SUT�RQSUdwILK b Y�n d ` R�MJi
` RT6MJYS b gcMJY5T6FUd_KQTÀ� a�^CB BD@�����C

B ` K��UF�SUT b HJMNImS�Z4nsMºR�ZijK2S5H[R�HNImYS�ijY5T6K2q � @ ����gcMJY5T6FUd_K b d ` R�MJi � FURQMJ~ b R�H b HJMJILS�Z�K2SUT5g7YImS5H b C
B ` K b HNMJImScZ b gcF�qmq&H ` K�d ` R�MJi ��FURQMJ~ b HNYQ}�R�MºT;H ` KjY�g�gUY b ImHNKjK2SUT5g7YImS5H b_v H a gcItd2RQqmq a H ` Kj�UKQR�i
MJK:ijSUR�S5H b C�� ` K2S+H ` K¨H.}pY b HNMJImScZ�K2SUT6gUY�ILS6H b R�MNKÀi¨Y�l5ImScZ�ImS H ` K b RQijKjZK2S�K2MºR�q�T5ImMJKudwHJILY�S v
H ` K<d ` R�MJi ` RT6MJYS�d:R�S��UK�g�MJY5T5FUdwKQTj}�ImH ` qtRQMJZK2M4qLY�S�ZImHJFhT6ImSURQqEijYijK2S5HJF�i H ` R�S�H ` K<d ` R�MJi
��FUR�MN~EC+��S+H ` KWd2R b K�} ` K2MNK�H ` K b HNMJILS�Z�ImS5lR�MJIeR�S5H�i�R bNb I b HNY�Y b i�R�qLq nsY�M�i�F�qLHJImgcqmK�gURQMJHJIedwqmK
g�MNY5T6FUdwHNImY�S v R b ILS�Z�qLK ` RT6MJYSÀI b g�MNY5T6FUdwKuT � ����� v R b ImSjH ` K��  ®2�	�����u¡ R�SUT ¯  ®w�	�� ��2¡&} ` Ied `�b�` R�MNK
H�}4Y�lR�qmK:SUdwKW� FhR�MJ~ b }�ILH ` H ` K;� � C�B ` K b K T6I b HJMNIm��F�HNImYS b ` Rul�K R·i¨ImS�ILi�F�i R�H�´�µ£` � x �
R�ShT��6C @ MNK b gUKQd_HJIml�K:q a R�ShT�R�g7KuR�~WR�H©´�µ¤` � x � v ImqLqmF b HJMºR�HJILS�Z�H ` K�Rd2dwK2qLK2M[RQHJILY�SjF�ShT6K2MJZY�S�K�� a
d ` R�MNi8��FUR�MN~ b � a¨b HJMNImS�Z b }�ImH `�b i�RQqmqUImS5lR�MNItR�S5H4i»R bJb C&B ` K<± ® RQSUT ¯&°®WR�MJK�RQq b Y�Rd2dwK2qLK2M[RQHJKQT
� a�b HJMNImS�ZjnsM[RQZ�ijK:S6HºR�HJILY�SW��F�H�H ` K�K.��KQd_H�I b ScY�H<R b�b HJMNY�S�Z��UKQd2RQF b K�YS�q a Y�S�K�lR�qLK2SUdwKê� FhR�MJ~
I b ILSWdwY�iji¨Y�S�}�ImH ` H ` K<g�MJYQ§JKudwHJILqmK�C

��S�dwYS6HNM[R b H v }�ILH ` R(g�MJYHJYSA�UKQRQi v R b=b.` Y�}�S�ILS�ª«ILZ�CQ
 v YS�q a H ` K4± ® b.` YQ} b=b HJMJYS�Z(nsYMJ}�RQM[T
R�d:dwK2qmK:M[R�HNImYS�T5F�K4HNY(H ` K�dwYijijYS���R�SUT��<� FURQMJ~ b }�ILH ` H ` K&i�RQÄ6ILiAF�i�ILS�H ` Kp´hµ¨T6I b HJMNIm��FcHJImYS
Y5d2dwFcMJMJILS�Z�RQH<´�µ¥�¼� x �6C<� b KQdwYSUT�gUKQR�~WI b S�Y�HºR���qLK�nsY�M<H ` K��&®���F�H�H ` K�R�d2d_K2qmK2MºR�HNImY�S�K.��KQd_H
I b }pKQR�~�K:M nsY�M©d ` R�MNiA� b HJMºR�S�ZK��hR�M a YS�g�MJY5T6FhdwHJILY�S v g�MJK b F�i�RQ��q a T6F�K<HNYAH ` K�R�T�T6ILHJILY�SURQq�i�R bNb
Y�n©H ` K b HNM[R�ScZ�KW� FhR�MJ~�C�� ` ImqLKjijK b Y�S�g�MJY5T5FUdwHJILY�S T6Y�K b S�YH b.` Y�} R�S a1b ImZ�ScI���d2RQS6H�qmKQRT6ImScZ
�UK ` R2l5ImY�MG}�ImH ` R �URQM a YS�g�MNYQ§JKQdwHNImqmK v H ` K b ImHNFUR�HNImY�SWI b MJK2l�K:M b KuTA}�ImH ` H ` K ¥ �W�UKQR�i¤} ` K:MJK�¬
R�ShT»¬ ¸ gcMJY5T6FUd_HJImYSAI b dwqLKQR�MNq a nsY�MN}�R�MºT YQn�RQqmqUd ` R�MNi �URQM a YSAg�MNY5T6FUdwHNImYS v g�MJY5T6FhdwKQT�dwK2S5HJM[RQqmq a
ImS�H ` K�nsY�MJ} R�MºT;´ µ MJK2ZImYS�C���KA}�ILqmq�i�R�~�K<nsF�MJH ` K2M<dwYijgURQMJI b Y�S b }�ILH `�^CB BD@���� } ` K2S�YF�M
nsF�qLqEijY5T6K:qEI b T5I b d_F bJb KQTEC

¦ ú«ûAü�ýZ�Qû�TC���a[�L�ý=ü\���3§�K [�ý&þÀÿ����4ü\�:þAû
B ` K�} R2l�KwnsF�SUdwHNImYSjY�n R ` R�T6MNY�S�ILS���o f d2R�S��UK�MNK2g�MNK b K2S5HJKuTjR b R b F�gUK2MNgUY b ILHJILY�S�Y�n ª�Y5dÑ~

b HºR�HNK¤�UFhdwHJFURQHJILY�S b_v "%$'&($ +9¨=© , v + ¨�© ] , v + ¨�© � ��, v C:C2C[dwYijgUY�S�K2S5H b } ` K2MNK ¨=©«ª ���� ·nsY�MWR
� � v �-�U�AnsY�M<RAgcMJY�HNY�S R�SUT �U�AnsY�M�R ¥ � C<� ` K2S�H ` K�g�MNYQ§JKQdwHNImqmK b d2R�HNHJK2M b ImS�H ` K�H[RQMJZ�K:H v H ` K
dwY ` K2MJK:SUdwK4YQn�H ` KGª�Y5d[~�dwYijgUY�S�K2S5H b I b ��MJY~�K2S�R�SUT�H ` K��UFUd_HJFURQHJImYS b d2R�S ` R�T6MNY�S�ILO2K�K2ImH ` K2M�� a
F�SUd_Y�MJMNK2qtRQHJKQT�nsMºR�ZijK2S5H[R�HNImYS�R b nsYM qLKQR�T5ImS�Z�H�}�I b H�g�MJY5T6FhdwHJILY�S�Y�MpdwY�RQqmK b dwK2SUd_K4}�ImH `�b gUKQdwHºR�HNY�M
��FUR�MN~ b ILS1H ` K�} Rul�K_nsF�SUdwHNImY�S � @ � v @ z���C�B ` K�ILS6HNMJImS b Itd ` KQR2l a ��FURQMJ~+ª�Y5d[~1dwYijgUY�S�K:S6H b R�MNK
Z�K:S�K2M[RQHJKQT�� a l5ImMNHJFURQq«ILS6HNK2M[RdwHJILY�S b©b FUd ` R b¬]�] 
 � � } ` K2MJK�H ` K�Z�qLF�Y�S b dwYF�g�qLK�HJYjH�}4Y�YM
ijYMJK�g�MNYQ§JKQdwHNImqmK�lRQqmK2SUd_Kj��FUR�MN~ b C�B ` K�g�MJY�UR���ILqmILH a HNY�g�MNY5T6FUdwK*� �£�UFUdwHNFUR�HNImYS b�b d2R�qLK b R b1�2¸ � 4�  ¡J³�eE2 MNK2qtRQHJIml�K¨HJY�qmKQRT6ImS�ZQ��H�}�I b H�g�MJY5T6FhdwHJILY�S � �����	C$��S5HJMJILS b Ied�� � ª�Y5d[~ b H[RQHJK b R�MNK
T6YijImSURQHJKQT�� a dwY�Sm�UZ�F�MºR�HNImY�S b }�ILH ` KQ��FURQqEM[RQg�ItT5ImH a d_Y�S b HJImHNF�K2S5H b�b Y�H ` RQH v F�S�qLIm~�K b KQR���FURQMJ~ b
Z�K:S�K2M[RQHJKQTjnsMJYi#R b ImScZ�qmK�gUR�MNHJYS v H ` K�ImS5HJMJILS b Ied ` KQR2l a � FURQMJ~ b d2RQMJM a RAqeR�MNZ�K�nsMºR�dwHNImYS�Y�npH ` K
gURQMJK2S5H�ijY�i¨K2S6HNF�i � @ �®��C

{



B ` K�nsM[RQijKw�	ImSUT6K:g7K:SUT6K2S5H4g�MNY��URQ��ImqLImH a T6I b HJMJIL��F�HNImY�S�YQn&RQS ¨°¯ gUR�MNHJIedwqmK�� ��ª�Y5dÑ~ b H[RQHJK<I b
�(63±²9³
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��e 2½ b º ±´¾»¼p �À¿e 2´ ³Q´µ´s¡J¡ 2 n ��{�¡

} ` K2MNK�· ± S�Y�MNi�R�qLImO2K b H ` K + ¨ � ��,�g�MJY�UR��cImqmILH a�v 6 ±²9³ v RQSUT ¨ d � v z�nsY�M�ijK b Y�S R�SUT$�hR�M a YS
g�MNY5T6FUdwHNImY�S$nsMNY�i H ` K +9¨ © � �%,�dwYS(�UZF�M[RQHJImYS�C9B ` K�T6K2qLH[R�nsF�SUdwHNImYS�dwYS b K2MNl�K b qmYS�Z�ILHJFUT5ImSURQq
ijYijK2S5HJF�iWCEB ` K<T6Y�i¨ImSURQS6H&ª�Y5d[~�dwY�Sm�UZ�F�MºR�HNImY�S b R�MJKädwqmY b K b H HNY�H ` K(qLImZ ` H���dwYS�KGK2S�K2MNZ a�b.` K2qmq
R�ShT�H ` K2MNKwnsY�MNK�H ` K�ImS5lR�MJIeR�S5H(i»R bJb_v¹4�2 d�º ´ ¿ e 2´ ³Q´ ´�v I b ijILS�Imi�ImO_KQTA} ` K:MJK?¿e 2´ dÂÁ 2f \ ´ �Ãe 2´I b H ` K¨K.��KQdwHJILl�K�HJMºR�S b l�K2M b Kji�R bNb Y�n©H ` KEÄÆÅÈÇ�gUR�MNHJItd_qmK¨R�SUT+´ ´ I b H ` KjqmILZ ` H.� dwY�S�K�ijYijK2S5HJF�i
nsM[RdwHJILY�S�Cê� bJb F�ijImScZ�É.ÊÁ 2f \ ´ ,GI b g�MNY�gUY�MNHJImYSUR�q&HNYÀH ` K b ��FUR�MNKAYQn�H ` K�dwY�S b HJILHJF�K2S5H<��FUR�MN~�i�R bNbwv}4K�d ` Y�Y b K^¿e | d�� x �¢z»DGK2X v ¿ e ¸ d�� x � @ DGK2X v RQSUTË¿e ® d @®x �jDGK2X � @ { v @ ���	C

B ` K�ILS6HNMJILS b IedÀd ` RQMJi g�MJY5T5FUdwHJILY�S�dwMNY bNbjb KQd_HJImYS�nsYMjR b ImS�ZqmK d ` RQMJi ` RT6MJYS$nsMJY�i H ` K¨ �	gURQMJHJIedwqmK b H[RQHJKêd2R�S��UK�MNK2qtRQHJKQTAHNY�6 ±²9³ RQSUTÀH ` K<ImS�K2qeR b HJItdMÌÍ· d_MJY bNb(b KQdwHNImY�S�� a

² ±²9³ ��Ì�·�¡\dH6 ±²9³ ² ²9Î½ÐÏÒÑ 2��¿e 2® x �.�¡

B ` K�n	R�d_HJY�M�YQn Ñ 2w³2��¿e�2® R�MNI b K b nsMJYi8H ` K b Y�nsHGImS5HJK:M[R�d_HJImYSj} ` Ied ` �cMJKQRQ~ b H ` K<dwY ` K2MJK:SUdwK�YQn=H ` K
ª�Y5dÑ~ b H[RQHJK�C�B¹Y b K2H�H ` K b d2RQqmK&Y�nhH ` K dwY ` K:MJK2SUd_K n	RdwHJYM Ñ }4KpR bNbJb FcijK4H ` R�H�H ` K ������T6I���M[R�d_HJIml�KÓE³�Ô8dwMNY bJb¨b KQdwHNImYS � ��z��<d2RQS��7K�RQHJHNMJIm�cF�HJKQT$HNY1ImS5HJMNImS b ItdWd ` RQMJi�C���S�H ` I b K2Ä5gUK2MJILijK2S5H�H ` K
S5FUdwqmKuR�M<T6K:g7K:SUT6K2SUd_K�Y�nMÓE³�Ô gcMJY5T6FUd_HJImYS;ILS ¥ � � ILS6HNK2M[RdwHJILY�S b ILS6HNY�R)Õ ` RQM[TµÖWdwY�S5HJMNIm��FcHJImYS
}�ImH ` RjS�KQR�MNq a qmImScKQR�M<�£T6K2gUK2ShT6K2SUdwKêR�H<qmYQ} ´hµ RQSUT;R ` ILZ ` ´�µHÕ[T6I���M[R�d_HJIml�K�ÖjdwY�S5HJMNIm��FcHJImYS
b d:R�qmILS�Z¨R b �3×�} ` K2MJK�Ø�d9� x ���nsY�MGg�ImYS�R�SUTW�6Cx� @ nsYM(g�MNY�HNY�S��UKQR�i bwv d ` RQM[RdwHJK2MNI b HJItdGY�n b Y�nsH
ImS5HJK:M[R�d_HJImYS b C�B ` K:S�}4KpR bNb F�ijKpH ` RQH=H ` K�T6I��EMºR�dwHNIml�K=nsM[RdwHJILY�S�YQnUH ` Kpg�MJY5T5FUdwHJILY�S�dwMNY bNb=b KQd_HJImYS� �z��=I b H ` K b R�i¨K�nsY�M�d ` R�MNijY�ScImF�i¤RQSUT�d ` RQMJi ` R�T6MNY�S b C���S�V K_nNC � @�@ � v Ñ 2�`�� x 
�DGK2X�2(} R b
nsY�FcSUT v=` YQ}4K:l�K2M v d2R�qedwF�qtRQHJILY�S b }�ImH ` ijY�MNK�MJKQdwK:S6H<gURQMJHJYS T6K2S b ImHJILK b�b F�Z�ZK b H�H ` R�H Ñ 2Ù` � xL@
DGK2X�2_C ��K�H ` F b Y���HºR�ImS ² ¸²9³ � ¥ ·�¡#� � x z Ñ �1RQSUT1²�Ú²9³ �L¦¼·�¡��£� x � Ñ �¶R�H�
���·DGK2X�CE��K�H[RQ~�K6MÚ²9³ d�� x � @�Û v R b T5K2HJK2MNijImScKQT�nsMJYi8RQS�R�SURQq acb I b Y�n�H ` K<¾\A;o d ` RQMJi b HJMJFhdwHJF�MNK(nsF�SUd_HJImYS�T�RQH[R� �{��	C1�8MJKQd_K2S6H<MNKQR�SURQq acb I b Y�n©H ` KW¾\A;o�TcR�H[R�}�ImH ` S�K2Ä5H.�	HJY��	qmKuR�T6ILS�Z�Y�MºT6K2M�d2RQqtdwF�qeR�HNImY�S b Y�n
qmKuR�T6ILS�Z<H.}�I b HpR�ShTAImS5HJMNImS b Itd�d ` R�MNi�K2qmKQd_HJMJYg�MJY5T5FUdwHJILY�S�I b dwYS b I b HJK:S6H&}�ImH ` H ` KGg�MJK b K2SUdwKGY�n¹R�S
ImS5HJMNImS b Itdpd ` RQMJi dwY�ijgUYS�K2S5H=ImS�H ` K�g�MJYHJYS�R�H&qtRQMJZKG´°Ü%Ý�Y�nC� @�Û Y�M&qLK bJbD� � ���	C«ª�YM b ImijgcqmItd_ImH a�v
}4K©}�Imqmq�RQqm}�R acb R bJb FcijK�H ` R�H�H ` K�HJYH[R�q�gcMJY��hR���ILqmImH a nsYMGR�d ` RQMJi � FhR�MJ~�ImS»R�S +9¨=© � ��, b HºR�HJK<I b
�6CÃ� @�Û � ��{ v � �%� v MJK2Z¢R�MºT6qmK bNb Y�n&H ` K<g�MJYu§JKQdwHJILqmKGItT6K:S6HNImH a C

B ` K�ImScK2qtR b HJIed � � ¦Ad_MJY bNb=b KudwHJILY�S ` R b S�Y�H&�UK2K2S�i¨KQR b F�MJKQT�C�@(YQ}4K2l�K:M«H ` K4HNY�H[RQqUR�ShT K2qeR b HJItd
±=¦�d_MJY bNb�b KQd_HJImYS b4` R2l�K��UK2K2S�gURQM[RQijK2HJK:MJImO:KQT�nsY�M��UKQRQi8ijY�i¨K2S6HºR(qmK bJb H ` R�SW
���»DGK2X RQqm�UK2ILH
}�ImH ` qtRQMJZ�K b HºR�HNI b HNItd2RQq=F�SUd_K2MJHºR�ImS5HJILK b C<¾=Ä5HJMºR�gUY�qeR�HJILS�Z�H ` K b K�dwMJY bJb<b KQd_HJImYS b HNY������D(K:X v }pK
nsY�FcSUT H ` R�HW² ²9ÎÞ � � ² ²9Î�;� R�H�H ` I b K2S�K2MNZ a } ` Itd `�b K2K:i b FcS�qmIL~�K2q a C B�Y+�UK�dwY�S b K2MJlRQHJIml�K v }pK
H ` K2MJKwnsYMJK b d2RQqmKQT�² ²9Î�;� HJY¶² ²9ÎÞ � R�HjH ` K ` ImZ ` K b HjijKQR b F�MNKQT�±�¦$K2S�K2MNZ a R�ShT F b KQT$H ` K�K2S�K:MJZ aT6K2gUK2ShT6K2SUdwKGY�n�² ²9Î�;� H ` K2MJKQR2nsHJK2M&HNY b K:H4H ` K b d2RQqmK�nsY�MG���5¦AImS5HJK:M[R�d_HJImYS b RQH4qeR�MJZK2M4lRQqmF�K b Y�n g  �C

B ` K2MNK�R�MJK�H�}4Yj} R a�b YQn�g�MNY5T6FUdwILS�ZWd ` R�MJi ` R�T5MJY�S b nsMJYi?ILS6HNMJImS b Itd�� � b H[RQHJK b C�B ` K�UM b H
I b � a F�SUdwYMJMJK:qtR�HNKQTAnsM[RQZ�ijK2S5H[RQHJILY�S v g�MNK2l6ILY�F b q a T6I b dwF bNb KQTjImS�|�KudwHJILY�S�
5C4��TcT6ImHNImY�ShR�qmq a�v Irn�H ` K
g�MNYQ§JKQdwHNImqmK ` R b H ` KWdwY�MNMJK b g7YSUT6ILS�Z1lR�qLK2SUdwK���FURQMJ~ bwv H ` KWd ` RQMJi � FhR�MJ~ d2RQS R�q b Y ` R�T6MNY�S�ILO2K
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� a dwY�RQqmK b dwK2SUdwKG}�ImH ` H ` K�lR�qmK:SUdwK b gUKQdwHºR�HJYM b C4B ` KädwY�RQqmK b dwK2SUdwK�i¨KQd ` R�S�I b i H ` F b ImS5HJMNY5T6FUdwK b��R2l�Y�M dwY�MNMJK2qeR�HJILY�S b �7K:H.}pK2K2S�H ` K�g�MNYQ§JKQdwHNImqLK4RQSUT�H ` KZ�USUR�qx� b H[RQHJK ` R�T6MNY�S b_v g�MJY5T6FhdwImS�ZE"%$'&m$ ¯  ®.ß b
}�ImH ` R qeR�MJZK�nsM[R�d_HJImYS�Y�n&H ` K�� � ijYijK2S5HJF�i�C

ª«ImM b H�}pK���MNImK.� a T5I b d_F bJb d ` R�MNi gcMJY5T6FUd_HJImYS;� a F�SUdwYMJMNK2qtRQHJKQTÀnsMºR�Z�i¨K2S6HºR�HNImY�S�C<�	n }4K�R b �
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