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C tCvxf/zmlDfQtufIz�{CeIfy�'lDjhz�w�jhlo�mlDjLnx��nclD��s�eIjhkmkmvcl�k���l���zhrl�k�vclDjhkm���tqf�e'zmk�lokLrl6��l6tujyncehs�tun

7��$9 VQ#>(�-=;x=E� %'VO= ��eIvclDf/zqkme'jhzLrl6���'l�k��|n/| l���zhrl�k�vclDjhk"{ nclD��tuj�zmkmlD�|�hl��Ctuf/z|k�l6��z�lDk|�QtufL�
fhe'z�kml �heIpWtuvxfhlIa ` f:�ueIjL�hk�tuvcz�tujL�m�mv1w�jhl�nclD��s4e'jhkmkmvclDkm��tu��kmlD�m�LrlD�y�t0n/|�l���zLrlDkmvclDjhk�fhl
�Otu�m��lDf/zy�Otu�y�OtCk�jhf �ml�k��'lDjhkW�hl
p�rlDnx� kmlDn�tuv�s4e'pWpylG�Lkhrl6s�rlD�hlDpylDf/z"{,pWtuvx�Ww�j�| vxnx�
��eIvclDf/z{l6fI�'e?}&rl6�{�Lvck�l.s�z�l6p�l6fIzotujY�ml�k��'lDjhk��hlD��z�vxfQtCz�tuvckmlIa

�1eIjhk{s�l6n�tZ{/vxn�a>tujhzS��|�t��$e'km� vxfL��z�tunxncl�k&jLf ��l�km�'lDjhkS�hl�fhe'pW� �;��� �(� a ��fL�mjLvczml4{/vxn
�mj-1Wz��hl�fhlo�Qtu���Lkhrl6s4vx�ml�k��hl���l�km�'lDjhk�kmlDn�tuv/{ FIHCJhKCM$NQPIR �"|�ehs�s4jh�$l�k tq�hl�s�eIf/z�t's�zml�k�ncl
��l�km�'lDjhk���l6��zmvxfQtCz tCvckml��Lvck�l6s4z�lDpylDf/zSl6f jhz�vxnxvx��tufIz�ncl��Lk�e'zmehs�eIncl!� C ��� �E�'eIvck:	 �.� (�4
5 5 $%$ $ 8 � *7* RhP6JU� . 8�
 * M 5 R�P6J.����P'R/H 5 ;hHhF'H/N�� 5 M$NLPIR 5 FDMZ� ( 5 PDJLK�H . 8 	 �'M ��a
� * F � � �¢M$N 
G	 P6JOH��
! * MONQP6JOH � �mK * M$NLP6JOH 8 R *�
 NhR��
	 P/F �QH�! * MONQP6JOHhF ��
 � ! * M$NLP6JQH 


�
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� + H��OR�F R/HhF 
 * � ; ;$P'H ;QF KhHhF ��P6JOHhF N M$N 
G	 P6JOH 8 K * M$NLP6JOH 8 R *�
 NhR�H�� N K * M$NLP6JOH 8 R *�
 NhR
� K * P 2 HCJ�� ;LHhF �QH ; F � ; 
 H��U�QH M$N 
G	 P6JOH
�

�hK7;hHhF�FIHhF 	 *�
 NhRIHhF � � ! 7 � ��� � � �

�
� � * �$F R/HhF 
 * �-; ;$P'H0;OF N/K ;LHhF�FIH�F N � 8 K * M$NLP6JOH 8 R *�
 NhR�K * P 2 HCJU� H�� ;LH KOP/F?� ;OP � �OHhF
�

�hK7;hHhF�FIHhF��6J��QH ;'JOHhF � � � � 7 � 	 �
�
! 7 ��� � � � �

�
� + P � JQN\�.�-;hH KhHhF 
 * � ; ;$P'H ;QF3H6M P/F R *�
 NhR/H.M$HCJ��
�

/QH�H 
 ;$P �.� ;LH��hK7;hHhF�FIHhF 	 *�
 N�R/HhF � � ! * M$NLP6JQH

�QNQP'R/H ; 	 *�
 NhR � � 5 ��FQ; 5"� PDJ 5/( ; *�
 MONQP'R R�F + !�� � 	 � ,'J ( ; *�
 M$NLPIR ��3 �IN � 	 �IK � ���
�ORhPCNLFIHhF � � 5 H�� 
 5 NhRhPuNhFIH�F��
+ HCJhKCM$NQPIR + � � � 5 H�� 
 5 F'HCJhKCMONQPIR 8 F ���
+ HCJhKCM$NQPIR � , � � 5 ��FQ; 5 R�P � 5 F'HCJLK!M$NLPIR 8 	 ,��
� ' �QH��OH � � 5 2 N ; 5 F (+* * R 5 M ' �QH��OH��

��� � � ,$-,$.03"=5)"%$ ')$ � ')�4�:5�� � $.��� "%$.�7��* ��� ��*
�1eIjhk�khrl"rl6s�k�vck�l�nclD��nce'i'vxfL���hlD��jhz�vxnxvx��tCz�l6j�k���l6f
ncl6j�k���kmlDfheIpGa~��eIp6{QvxnXa>tCjhz�jLfhl

�Otu��l��hl��heIfhf{rl�lD�
a>tCvx� tCf/zon�t�s�e'k�kmlD���$eIfL�QtCfQs�l/a$d&l�zmz�l_�Qtu��l��hl��heIfLfSrl�lD�o�$lDjhz��l�z�kml
i�rl6fSrl�kLrlDl�tuj�zmeIp�t!z�vxw�jhlDpylDf/z|�t��OtCk�z�vck��LjYgQs �hvclDk 5 H�� 
 5Q( NLF�F $LK {/�'e'vck6acaxa

�*t{�Lk�l6pyv �l�kml rl�z�tC�$l�lD��z ��| rl6s�k�vckml�jLf�gOs �Lvcl�k w�jL| eIf��$lDjhz�t!�L�$lDnxncl�k � HCJOH0;$P 
 F?�hN � R/H {
�t �Qn�t's�l�k��LtufL��ncl�kLrlD�OlDk�zmeIvck�l�5 H�� 
�e'j 5 H�� 
 5 MONQPIR aLd�lqgOs �Lvcl�k{l���vx�mz�lq��tufL���heIjhz�lD�
�{rl5�D�t@~
� R *�
 N\�QH � H!JOH ;$P 
 F?�LN � RIH
5 H�� 
 5 M$NQP'R 5 � HCJQH ;$P 
 F �LN � RIH
5 H�� 
 5 M$NQP'R 5 � HCJQH ;$P 
 F �LN � RIH 8 K �
�

` f:�'eIvcz�v�s4v1w�j�l�ncl gOs �Lvcl�k�l��hvx��z�lC�Lvcl6f:�{rl5�D�tha ` f s�eIfL��z t!zml�tujL�m�mv,w�j�lyn�t$�Qtu��l
�hl��heIfhf{rl�lD�Stu�m��ehs4v4rl�l4{ � HCJQH ;$P 
 F �LN � R/H 8 K �L{C��l�z�kmeIjh�ul��Qtufh��s�l�p^�lDpylokLrlD�OlDk�zmeIvck�lIa

d&lqgOs �Lvcl�k � HCJQH ;$P 
 F �LN � R/H �$lDjhz�k�l6�m��lDpS�Qncl�k��tWs�l6s4v^~
MOKhH 
 * ;LH 4 MOKhH 
 * ;LH ��RhP6JU�-.E� ,7;hNuJ 
 H 8 * ; �
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d¢n\a>tujhz*p�tuvxf/z�l6fLtuf/z i�rl6fSrl�kml�k n�tf�Otu��l��hl&��eIfLf{rlDlD�&�ton/|�tuvx�hl��hl FIHCJLKCMONQPIR �t��Ot!kmz�vck
�Lj0kLrlD�OlDk�zmeIvck�l�e �j8��l�zmk�eIjh�'l�ncl�gQs �hvclDk � HCJOH ;$P 
 F?�LN � R/H � 5 H�� 
qe'j 5 H�� 
 5 M$NLPIR {ulDf
i�rl6fSrl�k tunD�
~
� FIHCJhKCM$NQPIR � � P � * � 5 H�� 
 5 � HCJOH0;$P 
 F?�hN � RIH
�

&�fhl|tCjhzmk�l���eInxjhz�vce'f8w�jLv�kml���vclDf/z{tuj p^�l6p�lqs�eIfh��vx��z�l��t rl6s�k�vck�l�jLf gOs �Lvcl�k{t�}/tuf/z
jLf�aEe'k�pWtCz�n4rl�iQ�l�kmlDpylDf/zS�Lv � rl�kmlDf/z!�X��tufL��nclD� � ~ �.�&l�zo��|�tC�L�Ol6nxncl�k M$N � H.M$N ( a

� eIv�s4v"nclqgQs �hvclDk � HCJOH ;$P 
 F?�LN � R/H ~
9��+* J �IH/NCJ 8�� * J
9 KhH?��,�� * 	 J 8 !QH��-,

��z"�'eIv�s4v's�eIpWp�l6fIz"i@rlDf{rl�k�lDk n�tf�OtC�ml��hl��heIfLf{rl�l6�"{�zme'j�� eIjhkm�&�tS�OtCkmzmvck �Lj�kLrl��$l�kmzme'vckml
e �jG��l�zmkme'jh�'l|ncl�gOs �Lvcl�k � HCJOH0;$P 
 F?�hN � R/H ~
� M$N � H.M$N (	 NLF 	 5 H�� 
 5 M$NLPIR 5 � H!JOH ;$P 
 F?�LN � RIH�� 5 H�� 
 5 M$NQPIR 5 � HCJOH ;OP 
 F?�LN � RIH
�

d¢n*fhl�kmlD��zml|�LnxjL��w/j�|~tyk�t�� e'jhzml�kon�tWnxvci'fhl|��jhvc�utCf/zml��LtufL��ncl|gOs �Lvcl�k �ty�Otu�m��l�k�tuj
s�eIfhgLi'jhk tCz�lDjhk��Lj%��vczV� jL�m�mvcl6j ~
/QH 2 �ORhPuNLF'HhF � � 	 NLF 	 � � 5 H�� 
 5 M$NQP'R 5 � HCJQH ;$P 
 F �LN � RIH �

�oe'z�l�kow�jhl�s�l�kmz�tuvxfhlD���Lvx��zmkmv �Qjhz�vce'fL��nxvc��kmlDf/z�jLfYgOs �Lvcl�k �LN � H ,OP'R/H �$l�k�pyl�z�z tuf/z
��|�tujhz�eIp�tCzmvx�ml�k&n�t�s4e'py�Qvxn�tCzmvceIf��hlqs�l�gOs �Lvcl�k�{�tuvxfL�mv$w�jhl�s�l6nxncl���|�tujhzmk�lD�SgQs �hvclDkm�S�Lj
p^�l6p�l�i'lDfhk�lIa

����� � 0I03$ ��9 $�" $I9 "%$&�:5)"=5)�4$�" ')$ � * ,$�'��-2
	7"%$ � �7,$ ���2 � "%$.�7��* ��� ��*
�1eIjhk$a>tCvckml^lDf ��e'kmz�l:w�j�l nclD��p�rlDnx��tu�hkmlD�m�hrlD� �t �q�@;-�(��$9 ;54G�$9 � 7��$9 VQ#>(�-

��eIvclDf/z|kmlD�Lvck�vci@rlD�|�ulDkm��n�t6�OeC� �czml tuj�� nclDz�zmk�l8�Lj �$eIf jhzmvxnxvx��tCzmlDjhk"{ vxnYa>tujhz rlD�Lvczml�k�ncl
gOs �Lvcl�k 5 H�� 
 5 NhRhPCNLFIHhF ~
�IH/NCJ 8�� * J �/K * M$NLP6JOH 439��+* J
� * 	 J 8 !QH��-,��/K * MONQP6JOH 439 K�H���,

� � * �$F R/HhF M�H�R�F N/K7;hHhF�FIHhF N ; *7* � F * J�� ;LH'KOP/F?� ;OP � �OHhF N F � F'N/KCM
; * * � 4 F � FuN/KCM

� � * �$F R/HhF M�H�R�F N/K7;hHhF�FIHhF N F � F'N/KCM F * J�� ;LH'KOP/F?� ;OP � �OHhF N NIKCM P6J H�� M * P

F � FuN/KCM 4 N/KCM"P6J3M * P

�� JOH RhP/F �QH3KhH KOPIF 
 ��F�F�P * J

b6}



N/KCM"P6J 4%9��+* J � � N ; ; � 8 � * 2 H ; ��RIN � NLF 8�
 * M

� � * � ; M * P � * J H .hH 
 ���QH R/H F 
 ;$P ( � 5 	 * M�H 5 M * P 5 M * J�,OPIR�� ;LH

M * P 4 ( 5 	+* M�H 5 M * P 5 M * J-,OPIR�� ;hH

��� H 
 P HhF?� ��JQH RhPIF?�QH3KhH KQPQ, ,\��F�P * J � H ;LH�H ( N ; �/J ����PIRhPIF'N\�QH�� ; 8 	 N RhP/F?�QH KhHhF
� � HCJ$F � H��hNuJ�� N � * J�JOHhF HhF � F?� *�
?� H�H K�NCJ�F RIH ,OP 
G	 PuH ; 5 	+* M�H 5 MOKhH 
 * ;LH 5 , * * �

, * * � 4 4 P6J 
 R?�LKhH 465 	+* M$H 5 MOK�H 
 * ;LH 5 , * * �

��fQs�e'k�l�jLf�l<aEeIvx�"{Cs4lSgOs �Lvcl�k@l��hvx��zml{��tufL���heIj�zml��{rl �D�t({Ct6�ul.s&�hlD��tunxv�tC�,�hkLrlD�{rl�gQfLvcz��
� s�eIpypyl U��$2 \ 9 VQ2 \ -�� w�jLv1lD�mz��Qnxjh��w�j�lWs�eIfL��lDvxnxn4rl��QtCk�n�t8� � d�acaxa ��a3d¢nca>tCjhz��heIfQs
��tufL���he'jhzmlD� rlD�Lvcz�l�k�ncl�gOs �Lvcl�k{l��hvx��z tCf/z6a(��v"jLfGtunxv�tu�{s4e'pWpylDfQs�l��OtCk �-(L�({hs�| lD��z�jLf
��s�k�vc�Lz�w�jhv ��l�k t�n�tufQs�rl/a

�*tufQs�l�k
n�t s�eIpWp�tCfL�hl JOH�$QNhR�PuNLFIHhF �!rlDw�jhvc�utCncl6fIzml3�t FIHCJLKCMONQPIR � � P �0�$eIj�k
pyl�zmz�kml0�t�� e'jhk�n�tC�Otu��l|�hl|�heIfLf{rl�l6�!� 5 H�� 
 5 NhR�PuNLFIHhF 8 K ��� a

��z{�'e'vxn �t({�s�l�f�|�l6��z{�Otu�S�QnxjL��s�eIpy�Lnxvxw�j{rl�w�jhlE�s�t1�Zd¢n fhl�kmlD��zml��QnxjL�{w�j�|��t k�l6s4e'p� 
�Qvxncl�k&fheuzmkml�gQs �hvclDk��Lj3��vczR� jL�m�mvcl6jL{ �tqkmlDn�tufQs�l�k FIH!JLKCM$NQP'R s�eIpWpylo�LkLrl6s rlD�hlDpylDf/z�l�z
�t k t?� eIjhzml�kqn�tYnxvci'fhlW��jhvc�utCf/zmlW�Qtufh�|nclWgOs �Lvcl�k8�t �Otu�m��l�k�tuj s�eIf�gLiIjhk�tCzmlDjhkq�Lj���vcz
� jL�m�mvclDj ~
�ORhPCNLFIHhF � � 5 H�� 
 5 M$NQPIR 5 N�RhPCNLFIH�F��

����� ������� ��!#"%$&" 	7$ ������ 9 $ ����5)"E9%!7$.'��
d&eIf�gLiIjhk�lDk �hlD�*���e'zmlD�"��vck�z�jhlDnx� t6�ul.s,ncl ��vczZ� jL�m�mvclDj�lD��z �Ot!kmz�v�s4jLnxv �l�kmlDpylDf/z���vxp��Qncl�~

vxn��mj-1Wz��hlGk t?� eIjhzml�kW�Qtufh��nclGgOs �Lvcl�kE5 H�� 
 5 M$NQPIR 5 �LN � R/H0; * ���LN � H�F ncl
fhe'p �hlD�
�1�e'z�lD���hl��Ctuf/zot's�s4l��Lz�l�k��hlD��s�eIj�kmk�vcl�km��s4e'pWpylq�mjLvcz!~
K * MONQP6JOH ,�8�
 * M 4 R *�
 NhR 8 ��� � � � �
K * MONQP6JOH%� 8�
 * M 4 R *�
 NhR 8 ��� � � � �
K * MONQP6JOH
	 8�
 * M 4 R *�
 NhR 8 ��� � � � �
K * MONQP6JOH @ 8 JOH�� 4 R *�
 NhR 8 ��� � � � �

�"lWgOs �Lvcl�k�lD�mz�tujuaEe'k�p�t!z 7���9 VO#>(�-��{VQ+O-�( \ ;¡�.-�=XVQ#>2 { w�jLv�vxfL�Lvxw/jhlWw�jhlWz�eIjhz
s�eIjhk�k�vcl�k�tu�hk�lD���hrl tuj
�heIp�tuvxf�l �4��#$���D��� ��lD�/k t
�l�zmkml�k�eIjhzhrl��'l�k���ncl�kmlDn�tuv 0G��� ���%	 lDf
jhzmvxnxvx� tCf/zSn/|�tCi'lDf/z �"TU����� a���tufL�Sfhe'zmk�lqs�tu�"{/eIf8vxfL�Lvxw�jhl�w�jhl�z�eIjL�{nclD�{p�rlDnx�Stu�hkmlD�m�hrlD�
�t jLf �1�e'zml��LjY�heIp�tuvxf�l 7��$9 VQ#>(�-hA ;c%'��9 �he'vc�'lDf/z��lDz�kml�lDf/�ue?}&rlD�Stuj p�tuvxncl�k{nce�sDtCn/{
w�jLv �Ct�nxvck�lqncl�gOs �Lvcl�k 5 H�� 
 5 M$NLPIR 5 NhR�PuNLFIHhF a4d¢n �he'vcz��he'fQs�}YtD�'eIvck{�QtufL�os�lqgQs �hvclDk
� tCvxfL�mv w�j�l��QtCfL�onclqgOs �Lvcl�k 5 H�� 
 5 M$NQPIR 5 ;LH 2 NhR�PuNLFIHhF �@jLfhl�s�e'k�kmlD���$eIfL�LtufQs�l|�$eIj�k

bD�



s �Qtuw�j�l|jhzmvxnxvx� t!zmlDjhk6a

d¢nLa>tujhzotunceuk��os�eIp��Qvxncl�k�s�lqgOs �Lvcl�k!~
5 ��F/; 5 RhP � 5 FIHCJLK!M$NQPIR � � P � * � 5 ��FQ; 5 R *�
 NhR 5 H�� 
 5 M$NQPIR 5 ; * �U�LN � H�F

l�z�vxfh�Lvxw�jhl�k��Qtufh��fhe'z�kml�gOs �Lvcl�k��hl�s�eIfhghiIjhk t!z�vceIf �t��Otu�m��lDk�tuj s�eIfhghiIjhk t!zmlDjhk
n/|�l6p��Qn�t's�lDpylDf/z{�hl�s4lqgOs �Lvcl�k!~
� N � R/H�/ * �U�LN � HhF � � 	 NLF 	 � � 5 H�� 
 5 M$NLPIR 5 �LN � R/H ; * ���LN � HhF �

��� � � 28'�!�9 9 $ 24�:9%5�� � �
2 *
�1eIjhk�n�t nxj�zmzml|tCf/z�v¡ ¢���Otup+{hvxn3a>tuj�zos4e'pWpylDfQs�l�k{�OtCk{k t?� eIjhz�lDk�n�t�nxvci'fhlq�mjLvc�CtufIzml

�Qtufh�oncl�gOs �Lvcl�k��t �Otu�m��lDkotuj 
 * J�,OP � � ;hN\�QH�� ; ~
	 P/F �QH � * P ;LH ��
 	 NLF 	 � � 5 ��F/; 5 R *�
 NhR 5 H�� 
 5 RhP/F �QH �CJ * P ;LH 


�"l|gQs �hvclDk 5 ��FQ; 5 R *�
 NhR 5 H�� 
 5 R�P/F?�QH �!J * P/;hH �heIvczotunceuk���s�eIf/z�l6fhvck!~
K * MONQP6JOH M * �%� 
 RIH ,
N/K7;hHhF�FIH �"� M * �%� 
 RIH ,
����P'RhP/F'N\�LH��-; �/K * M$NQP6JQH M * �%� 
 RIH ,

eIj #1���;7 ���9�F: lD��z!~
9 � � 	 tu��kmlD�m�ml|s�eIfLf�jhlq�$e'jhk��lDz�kmlq�m�QtupWpylDjL��lm�

� ] tC�hkmlD�m��l s4e'fLf�jhl��$e'jhk�fhl��Otu�ol�zmk�l����OtupWpylDjL��l4{Otunce'km��w�j�l n/|�tu�hkmlD�m��l�lDfhi'nceu 
�Otuf/z�lql6��zos4e'fLf�jhl��$eIjhk�l�zmk�l|���OtupWp�l6jh�mlm�

� ��� � � tC�hkmlD�m��l6���$eIj�k�ncl�s�eIpy�Lz�l��hlD�mw�jhlDnxnclD��eIf:tusDs�l��Lz�l��hl�kmlDn�t�}ulDk�nclD��s�eIjhk� 
k�vcl�k��Da

��fY�Lk tCzmvxw�jhl4{Ls�lDn�t��he'fLfhl$~
M�H 
 	 NuJ�� 8�
 * M + �%� �

 *Q( F 8 M�H 
 	 NuJ�� 8�
 * M 7��
N � ;\����P � � ,�NQP 8 , ; + �%� �
, * 	 8 � & 	 8 ,
	-, 8�� � + �%� �
H��LK * ;hN 8 K * M$NQP6JQH 8�
 * M 	 7 � � 	

d¢n fhlqkmlD��zml��QnxjL��w�j�|��tWs�eIpy�Qvxncl�k�nclqgOs �Lvcl�k�~

 K 5 ��FQ; 5 R *�
 N�R 5 H�� 

M$N � H.M$N ( � � 	 NhF 	 RhP/F �QH �CJ * P/;LH � R�P/F?�QH �!J * P/;LH

b4`



� w����w����� q o����

<¡b > � - ]^# \ 7�- %'�$(*),+$���.V \ #X�$( 7�- 2�-�(1719 VO#X=�7�-�� �12D2�#X-�� {*��vclDk�kml$��t6��vx��{
AItus �.}0�{�Lv �Otujhncz�lDzB��rl��Otu��z�vclDf � tujhzm�hl�kme'z"{Q}u�AItuf/��vclDk�}C�'�'�La
,\� (�465 5 ,4� (�8 9 ��F�F�P'H?� 8 ,7; 579 ��F�F�P'H?� 5 FIH!JLK!M$NLPIR 5�� P � 5
	 �U� (�46575 $ $ $ 8L( ;$P/FDM 8 � 2 F '#8 ,7; 5���( K�N 5�� P � � 9 �$F�F�P'H?� 5

<�} > � ��%'�$���!�!#X-/� ;-�=X-�% \ �.��(1#X "��-yU������q=X-y�@;-�2�-/VQ� 7��$9 -�2 \ #> "��- {QA�d �1eInxnxp�tuf
l�z�BSvxnxn C
e'z�l4{��/l��LzmlDpS�hkml�b�� � �ha

< �/> 9 -�(1719 VQ#>=�5�� ]^# \ �"�12D2D#X-�� {L��vcl�kmk�l!��t6��vx��{�A'jLvxnxncl�zqb�� � �La
	 �U� (�46575 $ $ $ 8L( ;$P/FDM 8 � 2 F '#8 ,7; 5���( K�N 5�� P � � 9 �$F�F�P'H?� 5 F � ( (+* ;.� 5 PDJLK�H . 8
	 �'M R

b6�


