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Téléphone : 01 39 63 55 11 - International : +33 1 39 63 55 11
Télécopie : (33) 01 39 63 53 30 - International : +33 1 39 63 53 30



� �#¸��	 � ������q	-���# ' *)����¥#$����Ä�?�"�����#�	 � �� �Ä� ���	���#


�� ���� � � � d d\mK]"�\hj^�kymKdTv�lzw�x�h-iu�,¦n^R^�f+tKh-iud,w\lsvjvgiKd7fqw\^ªv�lnfg^Cv�� ^��O�\�,�\¦nls^�d7f0w�^@v�w�mKd\d,x�^@v
�,hgm�¡E^�d,iKdEf�w�^��,iEv�^Cv�w�^�w�mKd,d\x�^Cv*hg^@¦siufglsmKd\d\^@¦n¦s^@v@§��xCky^�]_]_^�d7fCr\�\¦s�,v�ls^��,hjv*�\hjm�w��\lnfjv�k�mK]_]_^�h-kylziu��£
^�f�\hjmufgmKf~©��T^Cvw�^�hj^@k-Z\^@hjk-Z\^�v@± mEhgls^�d7fj^�d7fS¡K^�h-v3�\d\^;v��!x@k�l®¬Tk@i�fjlnmEd_w\x@ky¦ziuh-i�fjln¡E^�w�^�¦si�v�fghj�,kyfg�\hj^�^yf«w\�
k�mKd7fg^@d���w�^@v
v�lnfg^Cv�§
{¦s�,v��,iuhgfglzky�\¦sls[�hj^�]_^�d7f@r¢�\dov�lnfg^«�«^@��^@v�f
vg�!x@kyln¬,x«^�d��\fgls¦nlzvgiKd7f��\d\^ kymE¦n¦s^@kyfglsmKd�w�^
hj^@°7����fg^Cvw�x@k�hgls¡�iud7f|vg^@vSd����Tw\v¯²5kymKhjhj^@vg�TmEd,w\iud7fiu�\£"�,iKtK^@v��¯Y����R^�f���¦s^��\h«kymKd7fj^�d��T³3^�f«v�^Cviuh-k�v
²5kymEhghj^@vg�TmEd,w\iKdEfiK��£"¦sln^@d,vZ�©��!^�hgfg^y£�fj^@vS^@dEfjhg^¯¦n^CvS�,iutE^@v-³&§ � d\^;w�^@v|�\¦n�Tvls]o�!mKhgfjiKd7fg^@v|°E�,^@v�fglsmKd,v��
k�mKd,vglzw�x�hj^�hSkymEd,ky^@hgd,^ ¦s^�]_mK]_^@dEf|w\^�¦si�k�mKd,v�fghj�,k&fjlnmEdow\^@vS�,iKtK^Cv��¯Y�����k�mKd,v�fglnfg�Tiud7fS¦n^¯vglnfg^K§3Ç´iud,v
�,d\^;�,hg^@]ols[�hj^�iu�\�\hjm�k-Z\^¯^�£�fgh���]_^Kr�¦=± ^@d,v�^@]��\¦s^�w�^@v �,iKtK^@v��¯Y����ª^Cv~f�kymEd,v�fghj�\l®f ��¦=± i¢¡¢iKd,ky^Er�i¢¡¢iKd7f
]!�@]o^o°7�\^�¦=± ��fjln¦slzvgiufg^��,h;d\^okymE]o]_^@d,ky^"�+d,i¢¡�lntE�\^�hC§�Ç;iKd,v;¦5± iu��fjhg^"iu�\�\hjm�k-Z\^�^�£7fjh#�@]_^Kr!¦n^Cv��,iKtK^@v
vgmKd7f|k�mKd,v�fghj�\lnfg^@v|v��\h«w�^�]qiudTw�^�^yf|¦s^@v|hg^C°7���yfj^@vSd\xCky^Cvgvjiulshg^Cv$��¦si�k�mKd,v�fghj�,kyfglsmKd_w¹± �,d\^��,iKtK^�w�mEd\d\x�^
vgmKd7f�w�mKdTk�x@¡¢iK¦n�,x�^@v´w�©�d,iK]olz°7�\^�]_^@dEfC§"�¸^Cv�w�^���£ªiK�\�\hjm�k-Z\^@v´v�mE�&%?hg^@dEf�w�^o�\hjmK�\¦s[�]_^@v´]qi�}~^@�\h-v�»
k�mKd,vgmK]_]qi�fjlnmEd+w¹± ^@vg�,iKk�^;^�f�kym('\f�w\^;]qiulsd7fg^@d,iud,k�^¯fjhg[Cv*x�¦s^�¡Ex;�!mK�\h*¦zi��,hg^@]ols[�hj^´^yf��\hjmK�\¦s[�]_^@v*w�^
�!^�hg�¤mKhj]qiud,k�^@v ^yf¯k@iu¦zky�\¦zv*hjx��!xyfglnfgln�µv�d\mEd�d,x@ky^Cvgvjiulshj^@v �TmE�\h�¦ziow\^���£�ls[�]_^K§
Ç´iud,v�k�^"�Tiu�\ls^�h�d\mE�,v�kymKdTv�lzw�x�hjmKdTv�¦s^o�,hgmE�\¦n[@]_^ow¹± mK�\fgls]olzvji�fglsmKd�iu��fjmK]qi�fjls°7�\^ow�^@v�vg©�v~fj[�]_^@v

w\^�tE^@v�fglsmKd�w�^Rv�lnfg^Cv_�«^@�Ávg�!x@kyln¬,xCvqw¹± �,d\^0�µi()�mKd�w�x@k�¦siKhjiufgls¡K^K§ÁÇ;iKd,v_d\mKfghj^0iK�\�\hjm�k-Z\^Kr�,dÁ�,¦siKd
w¸± x@¡¢iK¦n�Ti�fglsmKd¿mK��fjln]qiK¦�^@v�f�tKx�d,x�hjx�iK��fgmE]_iufglz°7�\^�]_^�d7f*���,iuhgfglshqw¹± �,d\^�v��!x@k�l®¬!k�i�fjlnmEdÁw\x@ky¦ziuh-i�fjln¡E^
^�f�w�^�¦5± ^�dTv�^@]��\¦s^ªw�^Cv+kymEd7fgh-iulsdEfj^@v�w¹± �\fgls¦nlzvgiufglsmKd w��Iv�lnfg^�v��!x@k�l®¬T°7�\^+�:¦=± iK�\�\¦slsk@i�fglsmKd$§,�¸^��,¦siKd
w¸± x@¡¢iK¦n�Ti�fglsmKd�tEx�d\x@hgxw\x@kyhjlnf$¦5± iu¦stKmEhglnfgZ,]o^°7�¸± ls¦K�µiK��f�iu�,�\¦nlz°7�\^�h�¦nmEhjvj°7�¸± �\d���fgls¦nlzvji�fg^@�\h3w�^�]qiudTw�^�\d\^
d,mK�\¡E^�¦s¦n^��,iKtK^E§�-¯mK�,v«w�x@k�hgls¡KmEd,vS�\¦s�,vgln^@�\hjvf~©��T^Cv|w¹± mK��fjln]_lzvgiufglsmKd,v«°7�\l,^�£��,¦nmEl®fj^�d7f|¦zi�v~fjhg�Tk&fg�,hg^¯w\�
vglnfg^_i�¬,dªw¸± iK]ox@¦nlsmKhj^�h;¦n^Cv¯�!^�hg�¤mKhj]qiud,k�^@v@§/.|d,v��,l®fj^Kr¸d\mE�,v;x�¡�iu¦s�\mKdTv¯^�£��!x�hjls]o^@d7fjiu¦s^�]_^@dEf´¦5± ls]o�TiKk&f
w\^ k�^@v
mK��fjln]_lzvgiufglsmKd,v3vg�\h3�\d"vglnfg^�kymEd,v~fjhg�,l®f��¯�Tiuhgfglsh
w�^*¦zi¯�TiKvg^ w�^*w�mEd\d\x�^Cv3Y*{ Å�Æ�Ç"§uÉ
lnd,iK¦n^@]_^�d7f@r
d,mK�,v«w�x@k�hgls¡KmEd,v3�\d+iK¦ntEmKhjl®fjZ\]_^ ���,iKvg^¯w¹± Z\^��,hglzv~fjls°7�\^Cv°7�\l?kymK]_�\ls¦s^��\d\^¯vg�!x@kyln¬Tk@i�fglsmKd�w\x@ky¦ziuh-i�fjln¡E^
^�f|tKx@d\[�hj^*�\dq�\¦ziudqw¹± x�¡�iu¦s�,iufglsmKd_lndTkymKhj�!mKh-iud7fS¦n^CvSd\mK�,¡K^�¦s¦s^@v3mK�\fgls]olzvji�fglsmKdTv°7�\^�d\mE�,vkymEd,vglsw�x@hgmEd,v@§
0¼Ð �C� Î �(1 � � v�lnfg^o�«^@�¸r¸vg�TxCkyln¬Tk�iufglsmKdªw�xCky¦ziuh-i�fjln¡E^Kr!mK��fjln]_lzvgiufglsmKd¸r?¡��\^@v´]qi�fjx�hjlsiK¦nlzvgx�^@v@r!�\�&%?^�hjl®p
vji�fjlnmEd¸§



���������
	���������������������������������! "���#��%$"	�&�(')+*��#$"	��#�$ `

, �!�"�.- � ���0/|��	 � �

Y*Z,^�Â�mEhg¦zwoÂOlsw�^�Â�^���²µÂOÂOÂ ³SZ,iEv3�T^@^�dq�\hjm�¡K^@d�fjm��T^¯iKd_^y£\ky^@¦n¦s^�d7fS]_^@w�ls�\] �¤mKh�\�Tv�lsd\^@vjvg^@v
fgm
w\lsvjv�^@]_lnd,iufg^;lnd��¤mEhg]qiufglsmKd¸r7�TmKfgZ�lnd7fg^@hgdTiu¦s¦n©qiudTwq^y£�fg^@hgdTiu¦s¦n©E§ � v i�hg^Cv��,¦®fCrEfjZ\^;iK�\ls¦nlnf~©_fgm"�TmE�\�\¦zi�fg^
� ^���vglnfg^@v;��lnfgZªk�mKd7fg^@dEf´w�^�hjln¡E^@w��¤hjmK]Ê¦siKhgtE^�w\i�f-iu�,iEv�^Cv�Z,iEv��!^@kymE]_^�¶K^@©+fjm��\�\ls¦zw�lnd,t+^�d7fj^�hj�\hglzvg^
� ^��Iv�lnfg^Cv�§ Y$m�mK¦zv+iEw\w�hj^@vjv�lsd\t�fjZ\lsv��\hjmK�,¦n^@] h-iud\tE^R�¤hjmK]�¦nm��*p8¦s^�¡K^@¦´Å · b8p8�\lndIvgk�hgls��fjv+fgm¿]_mKhj^
vgmK�,Z\lsv�fglzk�iufg^Cw:fgm�mE¦sv_�\hjm�¡�lsw\^@wÃ��©¿]om7v~fq]qi�}~mEhqÇ;º*�ª¨¿¡K^@d,w�mEhjv�fgZ,iuf�^�d,iK�\¦s^�^@]��!^@w\w\lnd\tÃ¨21 �
°7�\^@hgls^@v lsd �¯Y�����fj^�]_�\¦zi�fg^Cv�§
bed��,iuh-iu¦s¦s^�¦=r�i"d\^@� �,iKhjiEw�lntE] �¤mKh��\�\ls¦zw�lnd,t_iKd,w�]qiKlnd7fjiKlnd,lnd\to� ^��0v�lnfg^Cv«�TiKvg^@w�mEd�w\^@ky¦ziuh-i�fjln¡E^

vg�!^@kyln¬Tk@i�fglsmKdTv�r3Z,iEv"iKhglzv�^@d:lndÀfgZ\^�hj^@vg^@iuh-k-Z:kymE]o]"�\d\lnf~©43n�65�r
`,r
�,r87\r87\�"98§�Y�� m�]qiulsdÃ�¤^@iufg�\hj^@v
�,d,w�^�hj¦s©�fjZ\lzv¯�,iKhjiEw�lstK]0§¯É
lnh-v�f@r¹i+w�^Cky¦ziuh-i�fjln¡E^�v��!^@k�l®¬Tk@i�fjlnmEd�lsv;�,iEv�^Cw0mKdªi�:;�<�=	?>@��:]_m�w�^@¦�mK�fgZ\^
� ^���vgl®fj^Kr«iEvomK�\�!mEvg^@wÀfgm:w�lshg^Ck&fq]qiud\ls�\�\¦zi�fjlnmEdÀmK� �¯Y���� ¬,¦n^Cv�§�Y*Z\^0¦smKtKlzk�iK¦*]om�w�^@¦�k�iK��fg�\hj^@v
fjZ\^qkymEdEfj^�d7f�iud,w�v~fjhg�Tk&fg�,hg^_mu�«fgZ\^_� ^���v�lnfg^qiKd,w�lzv�]_^@iud7f�fgm0�!^_lnd,w\^��!^�d,w�^@d7f�mu�«lnfjv�tEhjiK�\Z\lzk�iK¦
�,hg^Cv�^@dEf-i�fjlnmEd¸§|¨�^@k�mKd,w¸r�fgZ\^�¦smKtElsk@iu¦¹]_m�w�^�¦$mu�
fgZ\^�vgl®fj^�lsv¯w�^y¬,d,^@w0iKv�io¡�ls^���r\lsdRv�mE]o^�w\^@ky¦ziuh-i�fjln¡E^
¦ziud,tK�,iKtK^KrKm�¡K^�h3fjZ\^¯w\iufji��,d,w�^�hj¦s©7lsd\t�fjZ\^;vgl®fj^K§
Â�^@��pev�lnfg^;]_iKd,iutE^�]_^�d7f|vg©�v~fj^�]qvS�,iEv�^Cw_mKdqw�^@k�¦siKh�p
iufgls¡K^�hj^��,hg^Cv�^@dEf-i�fjlnmEd,vSZ,i¢¡E^��T^@^�d�vgZ\m���d_fjm��\hjm�¡7lzw�^�tEm�m�wqvg�\�\�!mKhgf|�¤mEh«k�mK]_]_mKd_fjiEv�¶�v|��Z\lsk-Z�iuhj^
mKfgZ\^@hg��lzvg^�fg^Cw�lsmK�,v«fgmo�!^�hg�¤mKhj]�r�vg�,k-Z�iEv«iK��fgmE]qi�fglzk´v�lnfg^´�\�?w\i�fj^@v@r\v�lnfg^´hg^Cv~fjhg�Tk&fg�,hglsd\t,r�kyhj^@iufglsmKd�mK�
]"�\¦nfgls�\¦n^�¡E^�h-v�lsmKdTv$mK�?i�vgl®fj^«�¤hjmK] fgZ\^�vjiu]_^�w\i�f-i\rKiKd,wov��!^@k�l®¬Tk@i�fjlnmEdoiKd,w�^@d��¤mKh-ky^@]_^�d7fSmu�Tlsd7fg^@tKhjl®f~©
k�mKd,v�fgh-iulsd7fjv@§
� v iKd�^y£\iK]o�,¦n^;mu�¹fgZ,lsv �,iKhjiEw�lntE]0rE��Z\lzk-Z�� ^;k�mKd,vglsw\^�h|lsd�fjZ\lzv«�Tiu�!^�hCrE� ^¯¦sm�mK¶qi�f*v�lnfg^Cv«��Z,mEvg^

k�mKd7fg^@d7f"lzvow\^�hjln¡E^@w:�¤hjmK] ¦ziuhjtK^�hg^@¦siufglsmKd,iK¦ w\iufjiK�,iKvg^@v@§�Â�^0]_m�w\^�¦*�«^@�¿vgl®fj^@v_iKv"tKh-iu�,Z,v���Z,mEvg^
d,m�w\^@v�hj^��\hj^@vg^�d7f��,iKtK^@v*lsd0fgZ,^��«^@�0vglnfg^�mEh�w\i�f-i_l®fj^�]qv¯iEvgvgm�kylzi�fg^Cw���lnfgZR�,iKtK^Cv�r,iKd,w�fgZ\^�¦nlsd\¶�v�lsd
fjZ\^�tEhjiK�\Z_hg^@�\hg^Cv�^@d7f^�lnfgZ\^@h|Z�©��T^@hg¦slnd,¶�v�T^�f~�«^@^�dq�,iKtK^@vmKh|iEvgvgm�kylzi�fglsmKdomu�¸w\iufji���lnfgZq�TiutK^CvSlsdqfgZ\^
vglnfg^K§���iufgZ\^@h¯fjZ,iud�w�^y¬Td\lnd,t�fgZ,lsv´tKh-iu�,ZR^y£�fg^@d,v�lsmKdTiu¦s¦n©Er!mEd\^�d,m�w\^�²µ�,iutE^C³�iuf´i+fgls]_^Kr?�«^_iKvjvg�\]_^
fjZ,i�f �«^¯Z,i¢¡K^¯iKd(	��2����2$"	?���A�B:$w�^�¬,d\lnfglsmKd¸r�k�iK¦n¦s^@w_fjZ\^C$"	����$�>ED2�����r���Z\lzk-Zq¦smKtKlzk�iK¦n¦s©_w�^y¬,d,^@v|vg^yf-v|mK�
d,m�w\^@v�²µ�,iutE^@v-³*lsd0fgZ\^"tKh-iu�\Z¸§ �¯^�d,k�^KrTfgZ\^ov�lnfg^�vjk-Z\^@]_i�lnd,k�¦n�Tw�^@v;i�v�^�f;mK�Sw,i�fjiK�,iKvg^�°7�\^�hjls^@v�fjZ,i�f
w\^y¬,d\^q��Z,lsk-Z:�,iKtK^Cv�^y£�lsv�f�lsd�fgZ\^+vglnfg^Kr���Z\lzk-ZÃw\i�f-i0lsv�iEvgvgm�kylzi�fj^@w���l®fjZ:^�¡K^@hg©ª�,iutE^Kr�iKd,w���Z\lzk-Z
¦slsd\¶�v�^y£�lzv~f¯�!^yf~� ^�^@d0fgZ\^��,iutE^@v@§|bed0fgZ,lsv¯�,iuh-iKw�lstK]0r�fjZ\^�� ^��Rvgl®fj^�k�iKd��!^�hj^�t7iuh-w�^@w�iKv�Z�©��!^�hj¦nlsd\¶
¡�ls^�� w�^y¬,d,^@w�m�¡K^@h*iohj^�¦zi�fjlnmEd,iu¦¹w\iufjiu�TiKvg^K§
� kyhjl®fjlsk@iu¦ lsvjv��,^qfgZ,iufoiKhglzv�^Cv���Z\^@dÀv�lnfg^Cv�±3kymEd7fg^�d7f-v�iuhj^��!mK�\�,¦siufg^@w:�¤hgmE]�¦ziuhjtK^+w,i�fjiK�,iKvg^@v�lsv

F D2�� fgm�kymK]_�\�\fg^�fgZ\^0�,iKtK^Cv"lsd¿fgZ\^Rvgl®fj^�mEhofgZ\^�k�mKhjhg^Cv��!mKd,w\lnd\tªd\m�w�^@v_lsdÀfjZ\^0¦nmEtKlzk�iK¦ ]_m�w�^@¦5§
G d,^�iK�\�\hjmEiEk-Z+lzv fgmq]qi�fj^�hjlsiK¦nls½�^;fgZ\^�vglnfg^�kymE]_�\¦n^�fg^@¦n©Er�l5§ ^K§sr\^�¡�iK¦n�,iufg^�iu¦s¦¹fjZ\^�w\i�f-iu�,iEv�^�°7�\^�hjls^@v*lsd
fjZ\^�vglnfg^�w\^y¬,d\lnfglsmKd$r3iKd,wÃk�mK]_�\��fj^�fgZ,^�kymE]_�\¦n^�fg^+vglnfg^+�!^y�¤mEhg^+�,v�^@hjv��\hjm���v�^qlnf@§ � d��¤mEh�fj�\d,i�fj^�¦s©Kr
fjZ\lzv�iu�\�\hjmEiEk-Z�Z,iEv´vg^�¡E^�h-iu¦
mK��¡�lnmE�,v´w�hji¢���TiKk-¶�v�§�É
lshjv�f@r$�\hg^CkymE]o�,��fjiufglsmKd�k@iud\d,muf��T^qiu�,�\¦nls^@wªfgm
vglnfg^@v;��lnfgZR�¤mEhg]qv�²µl5§ ^K§´��Z\^@hg^�fjZ\^o¡¢iK¦n�,^@v�mK�SfgZ\^olsd\�\��f´¡¢iKhglziu�,¦n^Cv¯iuhj^�mEd\¦n©0¶�d\m���d�iuf;hj�\d�p=fgls]o^¢³&§
¨�^@kymEd,w¹r�]qi�fj^�hjlsiK¦nls½�lsd\t�fjZ\^�v�lnfg^;�«mE�\¦sw+ln]_�\¦s©�iud�ln]_�!mKhgfjiKdEf*v��TiKky^;m�¡K^@hgZ\^CiKw¹rEmu� fj^�d+^@¡K^@d+tKhj^@iufg^@h
fjZ,iudqw��,�\¦nlzk�iufglsd\t�fgZ,^�^�d7fglshj^�w\i�f-iu�,iEv�^ErKv�lsd,k�^*fgZ\^¯vjiu]_^*lsd��¤mKhj]qi�fglsmKd_lsdofgZ\^¯w,i�fjiK�,iKvg^�k�iKd_iK�\�!^@iuh
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lsd0]��\¦nfgls�\¦s^��,iKtK^@v@§|É
lsd,iu¦s¦n©Er\�\hjmK�,iKtEiufglsd\t"�,�!w\iufg^Cv*�¤hgmE] fjZ\^�w\iufjiu�TiKvg^;fjm_fgZ\^�� ^��Rvgl®fj^�lsv;kym7v~fj¦n©
mEd,ky^´fjZ\^�v�lnfg^�Z,iEv*�T^@^�d0]qi�fj^�hjlsiK¦nls½�^Cw¹§
� v�^CkymEd,w_^y£�fghj^�]_^¯iK�\�\hjmEiEk-Z0²5w�^��,¦nm�©E^@wq��©_kymK]_]_^�h-kylziu¦,fgm�mK¦zvS�¤mEh«^�£�fgh-iKk&fjlnd,t�kymEdEfj^�d7f|mK�¸�«^@�

vglnfg^@v;�¤hjmK]Äw,i�fjiK�,iKvg^@v-³�lzv´fgm0�\hj^@k�mK]_�\��fj^"mEd\¦s©0fgZ\^_hjm7mKfC²5vj³;mu� i�� ^���v�lnfg^Er$iudTwª��Z\^@d�i��,iKtK^olsv
hj^@°7�\^Cv~fj^@w¹rKfgm"lsvjv��,^�fgm�fgZ\^´w\i�f-iu�,iEv�^¯i�v�^�f«mu�¸�Tiuh-iu]_^yfj^�hjln½@^@w_°7�\^�hjln^CvSfjZ,i�f ^y£�fgh-iKkyffgZ\^;d\^@k�^@vjvgiKhg©
w,i�fji,§+ÂOZ\ls¦s^qfgZ\lzv�iK�\�\hjmEiEk-Z�Z,iEv�fgZ,^+iKw�¡�iKdEf-iutE^omK��iu¦s� i¢©�v´�\hj^@vg^�d7fglsd\t0�¤hj^@vgZ�w,i�fji,r�lnf"iK¦svgmRZ,iKv
vglstKd\ln¬Tk�iKd7f w�lzvgiEw�¡�iud7fjiKtK^Cv�§3É
lnh-v~fCr�v�mE]o^�°7�\^�hjls^@v ]qi¢©o�!^´fgm�mo^y£��T^@d,vgln¡E^¯fjm"^@¡¢iK¦n�Ti�fg^�i�f*hj�\d�p=fgls]o^
��Z,lsk-Z�lsv«�\d,iEk�ky^@��fjiK�\¦s^;lsd�fjZ\^;lsd7fg^@hjiEk&fgls¡K^;d,i�fj�\hj^¯mu���«^@��iKk@ky^Cvgv@§3¨�^@kymEd,w¹r�^�¡�iK¦n�,iufglsd\t"°7�\^@hgls^@v i�f
hj�\d�p=fgls]_^�]qi¢©+hj^@vg�\¦®f;lndRhj^��!^@iufg^@w0k�mK]_�\��f-i�fglsmKd$§ � dRmK��¡�lnmE�,v*hg^@�T^�fglnfglsmKdRm�k�k��\h-v���Z\^�d0]"�\¦®fjln�,¦n^
�,hgm���vg^�h-v_hg^C°7�\^@v�f�fgZ,^�vjiu]_^��,iKtK^E§ � vg^@kymEd,w¹r�]_mEhg^�lsd7fg^@hg^Cv~fjlnd\tTr�mK�,vg^�hj¡�i�fjlnmEd¸r*��Z\lsk-Z lsv+fgZ\^
�¤m�k��,v�mK��fgZ\lzvo�,iu�!^�hCr3lsv�fgZTi�fqv��,k@ky^Cvgvgln¡E^+°7�\^�hjls^@v�lzvjv��\^Cw:��Z\ls¦n^��\hjm���v�lsd\tªi�v�lnfg^�v�Z,iKhg^+]��,k-ZÃmK�
fjZ\^�lsh¯k�mK]_�\��f-i�fglsmKd�²¤^E§ tT§nr,fgZ\^@©+^@l®fjZ\^�h¯vgZ,iKhg^�]qiud�©�mK��fjZ\^�v��,�\tKm7iu¦zv*lnd�fgZ,^�lsh��Tm�w�©Er,mEh*fgZ\^@©+Z,i¢¡E^
lzw�^@dEfjlsk@iu¦¸vg�\�\tEmEiu¦¹iKd,w0w�l %?^�h�mEd\¦s©�lnd�fjZ\^�w�lzv~fjlnd\tE�\lzv�Z\^Cw�¡¢iKhglziu�,¦n^Cvj³y§
Y*Z\^´v�ls]_�\¦s^;k�iEv�^¯mu�¸]��,¦®fjln�\¦s^¯hj^@°7�\^Cv~f-vS�¤mEhfgZ,^;vjiu]_^�� ^����,iKtK^¯k�mK�\¦zwqkymEd,ky^@ln¡�iK�\¦n©o�!^�fghj^@iufg^Cw

��©Ã� ^��Ák�iEk-Z\lnd,tªfj^@k-Z\d\lz°7�\^@v@§ ��m�� ^�¡E^�hCr3fgZ\^Cv�^RvgmK¦s��fglsmKd,v_ZTi¢¡K^�f~� m��\hjmK�\¦s^�]qv@§¿É
lnh-v�f@r*ky�\hjhg^@d7f
k@iKk-Z\lsd\t:fj^@k-Z\d,ls°7�\^Cv�w\mÀd\mKf0k@iKk-Z\^�w�©�d,iu]_lzk�iu¦s¦s©ÁtE^�d\^@hjiufg^Cw��,iutE^@v@§ ¨�^@kymEd,w¹r;^�¡K^@d ln�"k�iEk-Z\lnd,t
fj^@k-Z\d,ls°7�\^Cv�iuhj^�^y£�fg^@d,w�^Cw:²¤^K§ t,§sr,��©0v�^@hg¡E^�hgp8vglzw�^´k@iKk-Z\lsd\t_�¤mEh¯w�©�d,iu]_lzk�iK¦n¦s©+tE^�d\^@hjiufg^@w��,iKtK^@v-³&r,fgZ\^
tEhjiKd��\¦siKhglnf~©�mu��iud�^�d7fglshj^ �;Y����N�,iKtK^0lsvofjm�mÃkymEiKhjvg^yp8tKh-iulsd\^Cw¹rSv�lsd,ky^�i�k-Z,iKd\tK^�fjm�iKd�©Ãmu�´fgZ\^
w,i�fji_^@¦n^@]_^�d7fjv�mEdRi_�,iutE^´� mK�,¦sw��¤mKh-ky^�fjZ\^�hj^@k�mK]_�\��f-i�fglsmKd�mu�
fgZ,^�^�d7fglshj^��,iutE^K§*Å«¦s^@iKhg¦s©Kr�^�£��\¦nmEl®f
fjZ\^+mE��fgls]_ln½Ci�fjlnmEd:mK�\�!mKhgfg�\d,l®fjln^Cv�h-iulzv�^Cw���©�fgZ\^�v�^CkymEd,w�mK�,vg^�hj¡�i�fjlnmEd�iK�Tm�¡E^�i�w�^@^��!^�h_v�^@]_iKd7fglzk
iKd,iu¦s©�v�lzv mu��fgZ\^�vgl®fj^�w�^y¬Td\l®fjlnmEd0lsv*hj^@°7�\lshg^Cw¹§
¨�lsd,k�^oi_¬Thjv�f;�\hjlsmKhjl®f~©�mu�� ^��ªvglnfg^o]_iKd,iutE^�h-v*fgm�w\i¢©�lzv¯fjm+^@d,v��,hg^�hj^@iEv�mEd,iu�,¦n^�hj^@vg�TmEd,vg^�fgls]_^Kr

fjZ\^�©�^�d,w0�,��ZTiuh-w���lnhjlsd\t_mK��fjln]_ls½@i�fjlnmEd,v�lsd7fgm_fgZ,^�w�^@vglntEd0mu�
fgZ\^@lnh¯vglnfg^@v@rTiKd,w0w�mKlsd\tqvgmqlsv�i_¦ziu�!mKh
lsd7fg^@d,v�ls¡K^of-iKvg¶���Z\lzk-Z�d,^�^@w,v�fgmR�!^qhg^@�T^Ci�fj^@w���Z\^�d,^�¡K^@h�k-Z,iud,tK^@v�iKhg^_]qiKw�^_fjm0fgZ\^�vglnfg^K± v�v�fghj�,k&p
fj�\hj^K§SY*Z\lzv«�Tiu�!^�h�kymEd,v�lzw�^@hjvfgZ\^��\hjmK�\¦s^�] mK��mK�\fgls]ols½�lsd\t�fgZ\^�hj�\d�p=fgls]o^´�!^�Z,i¢¡�lsmKh mu�¸fjZ\^´w\©7dTiu]_lsk
^@¡�iu¦s�,i�fjlnmEd�mu��w\^@ky¦ziuh-i�fjln¡E^¯� ^���v�lnfg^Cv�§3Â�^´w�^Cvgk�hgls�!^´i��¤hjiK]_^�� mKhj¶!rE��Z\^�hj^�i�w�^Cky¦ziuh-i�fgls¡K^´v��!^@k�l®¬!k�i�p
fjlnmEd�lzv;k�mK]_�\ls¦n^CwRlnd7fjm+i��"�������
	�����%�B: 	?>���r¹��Z,lsk-Zªw\^@kylzw�^Cv¯��Z\lzk-ZªiEk&fglsmKdTv�fgm��T^@h��¤mEhg] iudTwR��Z\lzk-Z
°7�\^@hgls^@v
fjm�^�¡�iK¦n�,iufg^�w�^@�T^@d,w�lsd\t�mEd"fjZ\^��\hjm���vglnd\t´Z\lzv~fjmKhj©K§3���\d�p=fgls]_^��!mK¦slsk�ln^Cviuhj^�iu�\¦s^*fgm�^�£��\hg^Cvgv
vg^�¡E^�h-iu¦?fjhjiEw�l®fjlnmEd,iu¦¹mE��fgls]_ln½Ci�fjlnmEd,v�r!v��Tk-Z0iEv�¡�ln^@�I]qiufg^�hjlziu¦sln½Ci�fglsmKd0iudTwRw\i�f-iqk�iKk-Z,lnd\tTr,iudTw�d,m�¡K^�¦
mE��fgls]_ln½Ci�fjlnmEd,vfjZ,i�f�w�^@�T^@d,w+mEdqfgZ,^!$"���"�2>�� ���<;mu�¸fjZ\^´�«^@��vgl®fj^Kr�v��Tk-Z+iKv mK�\fgls]ols½@iufglsmKd��,d,w�^�h*�\hj^yp
k�mKd,w\l®fjlnmEd,v$iKd,w�¦sm7mE¶�iuZ\^CiKw�kymE]o�,��fjiufglsmKd¸§
Y*Z\^«w�lzv�fglsd,k&fjlnmEd��T^�f~�«^@^�d�fjZ\^«w�^Cky¦ziuh-i�fjln¡E^v��!^@k�l®¬Tk@i�fjlnmEd
mK�?fgZ\^;�«^@�+v�lnfg^;iud,wofjZ\^¯hj�\d�p=fgls]_^¯�!mK¦slsk�©"lzv«iKd,iu¦smKtEmK�,v
fjm�fgZ,^;w�lzv~fjlndTk&fglsmKd+�T^�f~�«^@^�d+i�w\^@ky¦ziuh-i�fjln¡E^
°7�\^@hg©RiKd,wªi�°E�,^�hj©�^�£�^@ky�\fglsmKdª�,¦siKd�lnd�i�fjhjiEw�lnfglsmKd,iK¦
w\iufjiK�,iKvg^ �?d\mKfg^oZ\m��«^@¡K^@h�fgZ,iuf�i�hj�\d�p=fgls]o^
�!mK¦slzky©�v�fgls¦s¦�kymEd7fjiulsd,v�w\^@ky¦ziuh-i�fjln¡E^�°E�,^�hjln^Cv fgZ,iuf;iuhj^�mK��fjln]_ls½�^Cw0lnd0fjZ\^�fgh-iKw\l®fjlnmEd,iu¦?�µiEv�Z\lsmKd$§ � v�lsd
fjZ\^�¦zi�f�fj^�h�kymEd7fg^y£�fCr\�«^�� mK�\¦zw�¦sls¶K^´fgm�iK��fgmE]_iufglzk�iK¦n¦s©�kymE]o�,ln¦s^´fgZ\^�w�^Cky¦ziuh-i�fjln¡E^;vg�T^Ckyln¬Tk�iufglsmKd�lnd7fgm
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iKd���mK��fjln]qiK¦���hj�\d�p=fgls]_^"�!mK¦slsk�©0��Z\lsk-Z�lsv���^@°7�\ls¡�iu¦s^�d7f���fjm+fjZ\^qw�^@k�¦siKhjiufgls¡K^�vg�T^Ckyln¬Tk�iufglsmKd¸r¹�Tv�lsd\t�i
tE¦nmE�,iu¦¹k�mEv�f*]_m�w�^@¦$iud,w�v�fji�fjlsv�fglzk�v�mKd�fgZ\^�w\iufjiK�,iKvg^´iKd,w��\hgm���vglsd\t"�Ti�f�fj^�hjd,v@§

G d\^´mK��¡�lsmK�,v«v�mE¦n��fjlnmEdqfgmomK�,h«�\hjmK�,¦n^@] lzv|fgm_kymKdTv�lzw�^�h|fgZ\^�vg^yf*mu�$�,iKhjiK]_^yfg^@hgls½�^Cwq°7�\^�hjln^CvfjZ,i�f
iKhg^«^y£�^@k���fg^Cw�iut7iulsd,v�f$fgZ,^ w\iufjiK�,iKvg^«iEv�i;�,iuhgfglzky�,¦siKh$� mKhj¶7¦smEiEw¹r¢iud,w�fgm�iu�\�\¦s©�v�mE]_^|mu�,fgZ\^ ^y£�lzv~fjlnd\t
fj^@k-Z\d,ls°7�\^Cv;�,hgmE�Tm7v�^Cw�lsdªfjZ\^q¦nlnfg^@hjiufg�\hj^"fgm0mK��fjln]_ls½�^_i�tKls¡K^�d��«mEhg¶�¦smEiEw¹§"¨��,k-Z�fg^Ck-Z\d\lz°7�\^@v´Z,i¢¡E^
�!^�^@dok�mKd,vglzw�^�hj^@w�lndo¡�iuhjlnmE�,v3kymKd7fj^y£�fjv@ruv��Tk-ZoiEv�¡�ls^��Ã]qiufg^�hjlziu¦sln½Ci�fglsmKd03n�@�\r=7��,r��K�ur��C`�r��67�ru�B9=rKlnd,w\^y£
vg^�¦s^@kyfglsmKd 3��698rK�¤�\dTk&fglsmKd�k@iKk-Z\lsd\t�3s���7r!�	��rE� 98rE]"�\¦nfgls�\¦n^´°7�\^�hj©�mE��fgls]_ln½Ci�fglsmKd(3 7u`�9!iudTw_hg^@�,v�lsd\t�°7�\^@hg©
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fgm�w�^�fjiKln¦s^@wolsd��¤mKhj]qi�fglsmKdoiu�!mK��fSfjZ\^�mKh-w�^@hjv@§
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�;Y�����¦nlsd\¶�v�²¤l=§ ^K§sr,iu¦s¦¹hg^���¦slnd,¶�v-³&§ · ls¡K^@d�i_vgl®fj^�vjk-Z\^@]_i � iud,w�i_w\i�f-iu�,iEv�^´lndTv~f-iud,k�^ ��r�lnd�mKh-w�^�h
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º mufjZ:mu� fgZ\^�i��¤mKhj^�]_^@dEfjlnmEd\^@w�iK�\�\hjmEiKk-Z,^@v´Z,i¢¡K^qvglntEd\ln¬Tk�iKdEf�w\lsvjiKw�¡�iKdEf-iutE^@v@§+Y*Z\^+v�fjiufglzk�iu��p
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²µ��Z\lzk-Z�k�iud_^@¡K^�dq�!^�tEhg^Ci�fg^@h3fgZ,iKd�w��\�\¦slzk�i�fjlnd,t�fgZ\^¯^�d7fglshg^�w,i�fjiK�,iKvg^Kr7v�lsd,k�^*fgZ\^¯vjiu]_^�lsd��¤mEhg]qi�fjlnmEd
]qi¢©+iK�\�!^@iuh¯lnd0]��,¦®fjln�\¦s^��,iKtK^Cvj³y§bedRiKw\w�lnfglsmKd$r,�\hjmK�,iKtEiufglsd\t"�,�!w\iufg^Cv*�¤hgmE] fjZ\^�w\i�f-iu�,iEv�^´fjmqfgZ\^
� ^���v�lnfg^´lzv*]omEhg^´kym7v~fj¦n©qmEd,ky^;fgZ\^�vgl®fj^;ZTiKv �T^@^�d�]qi�fg^@hglziu¦sls½�^@w¸§�bed�fgZ\^�w�©�d,iK]_lsk´iu�\�,hgm7iKk-Z¸r�v�mE]_^
°7�\^@hgls^@v�]_i¢©��T^�fgm�m�^y£��!^�d,vgls¡K^�fgm+^�¡�iu¦s�,i�fj^�i�f�hj�\d�p=fgls]_^Kr?iud,w���Z\^@dR]��\¦nfgls�\¦s^��\hjm���vg^�h-v*hg^C°E�,^@v�f
fjZ\^"vjiu]_^"�,iutE^�fgZ\lzv´]qi¢©�hj^@vg�\¦nf;lsdª�*iKv�fg^@wRk�mK]_�\��f-i�fjlnmEd¸§ � ]_mKhj^�ls]o�!mKhgfjiKd7f¯�\Z\^@d\mK]_^�d,mKd�mEd
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7K³
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lsd\t�fgZ,^_v�fghj�,kyfg�\hj^"mK�|fjZ\^�v�lnfg^qiKd,w�fjZ\^qv�ls]_ln¦ziuhjlnf~©R�T^�f~�«^@^�d�fgZ\^q°7�\^�hjls^@v�k�iKdª¦s^@iEw�fjm0vglstKd\ln¬Tk�iKd7f
mE��fgls]_ln½Ci�fjlnmEd,v�§
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bed�hj^@iK¦nlnf~©KrEl®f*lsv|�\d\¦sln¶E^�¦s©�fjZ,i�f �«^
k@iud�mE��fjiKlnd�iud,w+]_iKd,iutE^¯vg�,k-Zq¬,d\^�p=tEhjiKlnd,^@wqv�fji�fjlsv�fglzk�v@§3bed,v�fg^@iEw¹r��«^´iKvjv��,]o^¯fgZ,iuf � ^¯ZTi¢¡K^¯iEk�ky^Cvgv
fjmofgZ\^��¤mE¦n¦sm���lnd,toZ,lntEZ\^�hgp=¦s^�¡E^�¦¹v�fji�fjlsv�fglzk�v

� -�m�w�^q�\hjmK�Tiu�\ls¦nlnf~©�w�lzv~fjhgls�\��fjlnmEd¸»�¦s^yf ��8 :0<=<0<=: � >��!^_fgZ\^�vg^yf�mu�*lsdEfj^�hjd,iu¦3d\m�w�^Cv�lsdªfjZ\^�v�lnfg^
vgk-Z,^�]qi\§oÂ�^qiEvgvg�\]_^ofgZ,iuf�� ^_Z,i¢¡K^"fgZ,^o�,hgmE�,iu�\ls¦sl®f~©�w�lzv�fghjln�\�\fglsmKd (�� 8 :0<=<0< :	�&>�+yr$��Z\^@hg^
���
lsv¯fgZ,^��\hjmK�,iK�\ln¦slnf~©+fjZ,i�f;i�hg^C°E�,^@v�f��¤mKh´iq�,iutE^�mKd0fjZ\^"vgl®fj^+² �¤hjmK] iKd7©��,vg^�h&³*��ln¦s¦
�T^��¤mEh;iKd
lndTv~f-iud,k�^�mu��� � §

� � h-k|�,hgmE�,iu�\ls¦sl®f~©�w�lzv~fjhgls�\��fjlnmEd¸»¸�¤mEh�lsd7fg^�hjd,iK¦Kd\m�w�^ �Olsd�fgZ,^«vgl®fj^ vjk-Z\^�]qi,rC��lnfgZ�fgZ\^*vg^yf3mu�,vg�,k&p
ky^CvgvgmKh-v"� 8 :0<0<=< : ���"ru�«^*iKvjvg�\]_^|fjZ,i�fS� ^«Z,i¢¡E^fjZ\^*�\hgmE�,iu�,ln¦sl®f~©�w�lzv�fghjln�\�\fglsmKd ( �� : � 8!:=<0<0<=:2� � +&r
��Z\^�hj^5� � lzv;fgZ\^_�\hjmK�Tiu�\ls¦nlnf~©0fgZTi�f�i+�,vg^�h���ls¦n¦Shj^@°7�\^Cv~f�i+�TiutK^omu�|f~©7�!^
� � iu� fg^�h�¡�ls^���lsd\t�i
�,iutE^�mu�!f~©��T^ �_r�iud,w5�  lzv3fgZ,^��\hjmK�,iK�\ln¦slnf~©�fgZ,iuf«i��,vg^�hw�m�^CvSd\muf|�¤mK¦s¦nm��¿mKd\^�mK� �_± vk-Z\ls¦sw\hg^@d
²¤l=§ ^E§nr,^�lnfgZ\^@h¯v~fjmK�,v*�,hgm���vglnd,t"mEh tEm�^@v*�,iEk-¶qfgmqio�\hj^@w�^Cky^@vjvgmKh*�,iutE^C³y§

��� iu¦s�\^��\hjmK�,iK�\ls¦nlnf~©�w�lzv~fjhgls�\��fjlnmEd¸»3�¤mKh�^CiKk-Z�lnd7fg^@hgdTiu¦¹d\m�w�^ � lnd�fgZ,^�v�lnfg^�tKh-iu�,Z¸r�¦n^�f
(4�A(����)� 8 + :0<=<0<=: �A(��)�)��� +�+;�!^"lnfjv´lsd,v~f-iud,k�^@v´lsd�fgZ,^"� ^���v�lnfg^E§�Â�^qiKvjvg�\]_^�fgZTi�f��«^oZ,i¢¡K^�fgZ\^
�\hjmK�,iK�\ln¦slnf~©�w�lzv~fjhgls�\��fjlnmEd (7� 8 :=<0<0<=:���� +&r3��Z\^�hj^ ���qlzv�fjZ\^��\hjmK�Tiu�\ls¦nlnf~©�fjZ,i�foiRhg^C°7�\^@v�f��¤mKh�i
�,iutE^�mu��� ��ls¦n¦¸�!^��¤mKh �A(����)��� +y§

� Å«mKd7fg^�£�f��\hgmE�,iu�,ln¦sl®f~©Ãw\lsv�fghjln�,��fglsmKd¸»�v�lsd,ky^0lsd�mK�\h_�¤h-iu]_^�� mKhj¶�fgZ,^�iKk&fjlnmEd,vofgm:^@¡�iu¦s�,i�fj^0i
v��!^@k�l®¬!k_d\m�w�^�w�^��!^�dTw�mEdªfjZ\^q�\hjm���v�lsd\t�Z\lzv~fjmKhj©�¦n^CiKw�lsd\t�fgm0fjZ,i�f��!mKlsd7f@r
�«^qiKvjvg�\]_^"fjZ,i�f
fgZ\^@hg^+^y£�lsv�fjv"iud:lsd7fg^�tE^�h��?r
vg�,k-Z�fjZ,i�f"�¤mKh�^@¡K^@hg©�lnd7fg^@hgdTiu¦d\m�w�^ � iud,w:iKd,w:iR�,iufgZ�� �
� 8 :0<=<0<=: ���SlndªfgZ\^ov�lnfg^ovgk-Z\^@]qiq��Z\^�hj^ ���x� � iud,w �����?rT� ^"k@iudRmE��fjiKlndRfjZ\^��,hgmE�,iu�\ls¦sl®f~©
fgZ,iuf�tKls¡K^@d�iohj^@°7�\^@v�f*�¤mKh�iKd�lsd,v�fjiudTky^�mu���_r\lnf�� iEv«]qiEw�^�i�� fj^�h*�¤mK¦s¦sm���lnd\t"fgZ,^��,i�fjZ �_§

Y*Z\^ v~f-i�fjlsv�fglzk�v�iu�!m�¡K^k�iKd��T^«mK��f-iulsd\^@w�lsd�vg^�¡E^�h-iu¦��*i¢©�v@§ G d\^|�Tm7vgvgln�,ln¦sl®f~©´lzv¸fjm¯iud,iK¦n©�½@^3fgZ\^«�«^@�
vglnfg^¯¦smKtTr7iKd,w+iKd\mufjZ\^�h«lsv«�¤mEh|fjZ\^;� ^���v�lnfg^´iKw�]_lsd\lsv�fgh-i�fjmKh|fgmo^@v�fgls]_iufg^¯fgZ\^@] �,iKvg^@wqmEd�¶�d\m���¦s^@w�tE^

!#" H�!%$



���������
	���������������������������������! "���#��%$"	�&�(')+*��#$"	��#�$ �C`

mK�fgZ,^�iu�\�\¦slzk�i�fjlnmEd¸§�b8f�lzv�ln]_�!mKhgfjiud7f´fgm0^�]_�\ZTiKvgln½@^�fjZ,i�f�vglnd,k�^�fjZ\^@vg^qv~f-i�fjlsv�fglzk�v_²¤^�£\ky^��\f´�¤mEh�fgZ\^
¡�iK¦n�\^o�\hjmK�,iK�\ls¦nlnf~©�w�lzv~fjhgls�\��fjlnmEdT³´kymKdTky^�hjd�fjZ\^qv�lnfg^qvjk-Z\^�]qi,r?fgZ\^@©��\hjm�¡7lzw�^"�,v�^��¤�\¦^Cv~fjln]qi�fj^@v�iu¦zvgm
��Z,^�d�fgZ\^�w\iufjiK�,iKvg^�k-Z,iud\tE^@v@§
Y*Z\^od\m�w�^"�\hgmE�,iu�,ln¦sl®f~©Rw�lzv�fghjln�\�\fglsmKd�iKd,w0fjZ\^ok�mKd7fg^�£�f;�\hjmK�,iK�\ls¦nlnf~©�w\lsv�fghjln�,��fglsmKd�iuhj^��,vg^@w�w\l®p

hj^@kyfg¦s©�lnd¿mK�\h"�¤mKhj]��\¦ziR�¤mEh"^@¡�iu¦s�,i�fjlnd\tªfgZ\^0kym7v~fomu�;iªhg�,d�p5fjln]_^��TmE¦nlzky©E§�bedÁiKw\w\l®fjlnmEd¸rSfgZ,^�d\m�w�^
�,hgmE�,iu�\ls¦sl®f~©+w\lsv�fghjln�,��fglsmKdRlzv��,vg^@w�fjmqtK�\lzw�^�mK�,h�mK��fjln]_ls½@iufglsmKdRiu¦stKmEhglnfgZ\]Èfgm_fjZ\^�]_mEv�f��¤hg^C°7�\^�d7fg¦s©
hj^@°7�\^Cv~fj^@w��,iKtK^Cv�§�Y*Z\^�¡�iK¦n�\^��\hjmK�,iK�\ln¦slnf~©�w�lzv�fghjln�\�\fglsmKdÃlzv��Tv�^Cw:fgm�w�^@k�lsw\^+��Z\lzk-ZÃlsd\�\��f_¡�iu¦s�\^@v
m�k@ky�\h_��lnfgZÁZ\lntEZÃ�¤hj^@°7�\^@d,ky©Er«iudTw:fgZ,^�hj^y�¤mKhj^���Z\lsk-ZÁ�,iKhjiK]o^�fg^@hgls½�^CwÃ°7�\^�hjln^Cv�fjm:k�iKk-Z,^�²5v�^@^0¨�^Ck&p
fjlnmEdR�,§ `E³y§�É�lsd,iK¦n¦s©KrTfgZ\^oiuh-k��\hjmK�,iK�\ls¦nlnf~©�w�lzv�fghjln�\�\fglsmKd�lzv�fjm�w�^Ckylzw�^�mKdR¦sm�mK¶�iuZ,^@iKwRk�mK]_�\��f-i�fjlnmEd,v�r
��Z,^�hj^�iEk&fjlnmEd,v�iuhj^´k-Z,mEvg^�d��,iKvg^@w�mKd�¦nls¶K^@¦n©+^y£��T^Ck&fj^@w��¤��fg�,hg^Cv�²µvg^�^�¨�^Ck&fglsmKd0�T§ ��³&§

� �
	i�^� � � ��1��µ�K�\� � Ð �O� Ð �
���@�¢� � �?�@�
Å«¦s^@iKhg¦s©Kr$fgZ\^�k-Z\mKlzky^_mu��iKd�mE��fgls]qiu¦hj�\d�p=fgls]_^�v~fjhjiufg^@tK©�w\^��!^�d,w\v�mKdÃvg�T^Ckyln¬TkqkymEd,v~fjhjiKlnd7f-v�mu�*fgZ\^
tEln¡E^�dªiK�\�\¦slsk@i�fjlnmEd¸§�bedªmK�,h¯�¤h-iu]_^�� mKhj¶?r,� ^"lzw�^@dEfjl®�¤©0fjZ\^"�¤mK¦s¦nm���lsd\t+]_^CiKvg�\hg^Cv;iEvgvgm�kylzi�fj^@w0��lnfgZ�i
tEln¡E^�d��«^@�0vglnfg^K»

� $"	��+�� ' ����»¹fgZ\^qvgln½@^_mu�|fjZ\^�²¤^@¡K^@dEfj�,iu¦s¦s©�³;]qi�fj^�hjlsiK¦nls½�^Cw��;Y����Á�,iutE^@v��\¦s�,v´fgZ,^_vgls½�^_mu� fgZ\^
²¤^@¡K^�d7fj�,iu¦s¦n©\³«�\hj^@k�mK]_�\��fj^@w�mKh�k�iEk-Z\^@w�w\iufji �

� ������ ' ����»?^�¡E^�hj©�w\iufji+l®fj^�]���v�Z\m���dªlndRfjZ\^o�«^@�ªv�lnfg^ow�^��!^�dTw\v´mKdªi�v�^�f;mu�«¡¢iK¦n�,^@v
	 ' � (���+
lndªfgZ\^ow\i�f-iu�,iEv�^E§¯Y*Z\^_iutE^�mu�|iq� ^���v�lnfg^ow�^�d\mKfg^Cv�fjZ\^"]qiu£�ls]��,] w\l %?^�hj^�d,k�^��!^yf~� ^�^@dRfgZ\^
fgls]_^@v�fjiu]_�_mu�?i�w\i�f-i;lnfg^@]���lsd"fgZ\^�� ^��_v�lnfg^�iKd,w�fgZ\^*fjln]_^@v�fjiK]_�omK�!i�w\iufji´l®fj^�] lnd	�' � (��)+&§

� F ��	���� ' ���¢»EfgZ,^¯]qi�£�ls]��\] ^@v�fgls]qi�fg^Cw�kym7v~f«mu�$iu¦s¦\fjZ\^;w,i�fjiK�,iKvg^�mK�!^�h-i�fjlnmEd,vSd\^@^@w�^Cw_fgmokymE]"p
�\��fj^�i_�«^@���,iKtK^E§
Â�^oiEvgvg�\]_^�fjZ,i�f�i�tEln¡E^�d�� ^���v�lnfg^"Z,iKv´i�vg^yf´mu�|tEln¡E^�dR�,iKhjiK]_^yfg^@hjv (���:���:�� +¯vg�,k-Z�fjZ,i�f´�«^

ZTi¢¡K^«fgZ\^*�¤mE¦n¦sm���lnd,t�k�mKd,v�fgh-iulsd7fjv���» ( �= ���')(���� +�����:2����')(���� +�����:����  � (���� + ��� +yrEvg�T^Ckyln�¤©�lnd\t
fjZ,i�f´�«^"v�Z\mE�\¦zw0d\muf´^y£\ky^@^@wRvg�,iKk�^!�*rTfgZ\^"]_iu£�ln]"�\]��*iulnfglsd\tqfjln]_^ov�Z\mE�\¦zw0�T^oi�f;]_m7v~f
� r?iudTw
fjZ\^�� ^��Rv�lnfg^´�¤hj^@vgZ\d\^Cvgv�vgZ\mE�\¦sw��!^�i�f�¦s^@iKv�f"��§|Â�^�k�mKd,vglsw\^�h�mKd,¦n©�hj�\d�p=fgls]_^��TmE¦nlzkyls^@v fjZ,i�f¯vji�fjlsv��¤©
fjZ\^@vg^�kymEd,w�lnfglsmKd,v@§

|��*� # ��� 	� � ~��k�

� ]_mKd\t�fgZ\^_^@¡¢iK¦n�Ti�fglsmKd�v~fjhjiufg^�tEln^Cv�fjZ,i�f�vji�fjlsv��¤©0fgZ\^qiK�Tm�¡E^"kymEd,v�fgh-iulsdEf-v�r?mE�\h;tEmEiK¦�lzv;fgm�¬,d,wªfgZ\^
v�fgh-i�fj^�tE©R]olsd\ls]_ln½@lnd\t0fjZ\^q�*iulnfglsd\t�fgls]o^_�¤mEh�i0�,iutE^Kr¸� ^�lstKZ7fj^@w��7©�fgZ\^q�\hjmK�Tiu�\ls¦nlnf~©�mK�*iEk�ky^Cvgvglsd\t
$�%G8�Ie0 X D =�03I 4 X 0 J 8 X 0 <F0 JEX 6E0 &�8J9;8 J =('*),+
RJ@ J 2>=>9>4B0 J =>2�AV@�9�6E0 &�8J9;8 J =�6Z4�=/4 0 =/8JIe2:]?4 J 6`6E0 &�8J9;8 J =.-/',021 RJ@ J 2;=/9>4B0 J =/2

A @�9�6E0 &�8J9>8 J =
=gHF_�8J2b@BA J @ 6E8J2�]Z[)a)=�P�8 aE2/8Q=>DE032�2/03Ie_ Y 8:9�Ie@ 6E8 Y AV@�9�8:4B2/8C@BA�8dc)_�@�2>0 =/03@ J h

HIHKJML+N"O"P@Q



�@� ����� :;���<�$�>����	�
���.�&��� �����A�2>�	������������������2*

fjZ,i�f;�,iutE^K§ Â�^�k@iu¦zky�\¦zi�fj^�fgZ\lzv¯iEv*�¤mK¦s¦sm���v�§ Â�^"w�^�d\mKfg^���© ���� � ��� (4�A( �6 +�+ fjZ\^�i¢¡K^@hjiKtK^;fgls]_^��¤mKh
^�£�^@ky�\fglsd\tqfgZ,^�°7�\^�hjln^Cv�d\^@^@w�^Cw0�¤mKh�tE^�d\^@hjiufglsd\t�i_�,iKtK^�mK�
f~©��!^ �A( �6 +*lnd�i_hg�\d\p5fjln]_^��!mK¦slsk�©�� �_§
�$^yf � 8 :0<=<0< : � > �!^�fjZ\^�v�^�f«mu�¸lsd7fg^@hgd,iK¦,d\m�w�^Cv|lsd�fjZ\^;vglnfg^;vjk-Z\^@]_i,§
Y*Z,^;kym7v~f«�¤mKhj]��\¦zi�fjZ,i�f �«^;�,v�^
fjm_^@v�fgls]_iufg^�fjZ\^�^y¾�kyls^�dTky©�mK�3i_vg�T^Ckyln¬Tk´hg�\d\p5fjln]_^��!mK¦slsk�©�� ���¤mKh�i_� ^��0vgl®fj^�lsv@»

. 1��=� (��
��+t�	�
�
����
 ���� � ��� (4� � + ²~�C³

|��F| �� ���@� �x���k} � � �t�9�7��}�� 	�� � ��� �z�2� � �#� �

b~w\^@iu¦s¦s©Kr?mK�\h´mK�\fgls]ols½@iufglsmKd�iu¦stKmKhjlnfgZ\] vgZ\mK�\¦zw�k-Z\m�m7v�^oiu]_mKd\t �����	�&���:;��2�;hg�,d�p5fjln]_^o�TmE¦nlzkyls^@v@r¹l=§ ^E§nr
�!mK¦slzkyls^@v�fgZ,iufS�\hgm�w��Tky^|lzw�^@dEfjlsk@iu¦�� ^��ov�lnfg^Cv�§���m�� ^�¡K^@h@r¢^C°E�,ln¡�iu¦s^�dTky^ mu�,� ^��ov�lnfg^Cv3lsv�fghjlzk-¶7©´fjm�w\^y¬,d\^
��Z,^�d0fgZ,^��\d,w�^@hg¦s©�lnd,t�w\i�f-iq]qi¢©�k-Z,iKd\tK^E§�Å«mEd,v�lzw�^@h*�¤mKh¯^�£\iu]_�\¦s^�fgZ\^�w\©7dTiu]_lsk�iu�\�\hjmEiEk-Z¸§|b8�iK¦n¦
fjZ\^�°7�\^@hgls^@v��¤mKh;i�tKls¡K^�d0�,iKtK^�iKhg^�^�£�^@ky�\fg^@w0��lnfgZ,lndªi+v�lsd\tK¦s^�fjhjiKd,vgiEk&fjlnmEd¸r�fgZ,^�dRfjZ\^"w\iufjiqmEd0fgZ\^
�TiutK^ohj^��\hj^@vg^�d7fjv�i0kymEd,vglsv�fg^@dEf�vgd,iu�,vgZ\mKf´mK�«fjZ\^qw\i�f-iu�,iEv�^E§ .¡E^�d�fgZ\^@d¸r�w,i�fji�iKk�hgm7vgv´�,iKtK^Cv;]qi¢©
d,muf*�T^�kymEd,v�lzv�fg^�d7fC§
Y*Z\^´�\hjmK�\¦s^�] lzv|�¤�\h�fjZ\^�h�k�mK]_�\¦slsk@i�fg^Cwq��Z\^@d¸r\iKv«�«^´w�lzvgk��,vgv ¦zi�fj^�h mKd¸r�� ^;iu¦zvgm
]qiufg^�hjlziu¦sln½@^�¡�ln^@��v;iKd,w�k�iEk-Z\^��\hj^�¡�lsmK�,v;hj^@vg�\¦®f-v�§;bed�fjZ,i�f�k�iKvg^Kr?vglnd,k�^�fjZ\^"w,i�fji+mKdªi�v�lsd\tE¦n^"�,iutE^
lzv*kymE]o�,��fg^Cwq�¤hjmK] �TmKfgZ�fgZ\^�w\iufjiu�TiKvg^;iudTw_fgZ\^�¡�ls^���v@r7lsd,k�mKd,vglsv�fg^@d,kyls^@v«]qi¢©qiu�\�!^@iKh«^@¡K^�d+��l®fjZ\lnd
i_vglnd,tK¦s^´�TiutK^E§

G d\^�v�ls]_�\¦s^�²¤�,��f"fjm�mªhj^@v�fghjlskyfgls¡K^C³�]o^�fgZ\m�wÃfgm�iEk-Z\ls^�¡K^�kymKdTv�lzv~fj^�d,k�©ª�¤mEhoi�tKls¡K^�dÀ�,iutE^�lsv�fgm
hj^@°7�\lshj^�fjZ,i�f�fgZ,^_iKtK^omu�*iu¦s¦3fgZ\^qw\iufji�hg^@¦n^@¡�iud7f;fjm�fgZ\^_�,iKtK^_�T^�5,§"bed�fgZ\lzv�� mKhj¶R�«^_kymEd,v�lzw�^@h�i
� ^@iK¶K^@h«kymEd,w�lnfglsmKd��7©qls]_�Tm7v�lsd\t_iud�iutK^´kymEd,v~fjhjiKlnd7f mu� �qfgls]_^´�,d\l®f-v mKd�fjZ\^�v�lnfg^E§Sbed�fjZ\lsv�k@iKvg^Kr7�«^
iKhg^_iKvjvg�\hg^Cw0fgZTi�f�iu¦s¦3fgZ\^qw\iufji��¤mKh�i�tKls¡K^@dª�,iKtK^_iuhj^"�,iEv�^CwªmEd�vgd,iu�Tv�Z\mKfjv´��lnfgZ\lsd ��fgls]_^q�\d\lnfjv
�¤hjmK]�mKd\^�iud\mKfgZ\^@h@§ � ]_mKhj^qtK^@d\^�h-iu¦|iK�\�\hjmEiEk-ZªfjZ,i�f�lzv��!^�©EmKd,w�fjZ\^+vjkymE�T^�mK�«fjZ\lzv��,iK�T^@h�lzv�fgm
hj^@°7�\lshj^�w�^@�T^@d,w�^�dTkyls^@v_�!^yf~� ^�^�dÀfgZ\^�fjln]_^@v�fjiK]_�,v_mu��fjZ\^Rv�mE�\h-ky^@v"mu��w�l %!^@hg^@dEf�w\iufji�l®fj^�]qv@r|l=§ ^E§nr
hj^@°7�\lshj^_fgZ,iuf"iu¦s¦fjZ\^+w\iufji��¤mKhoiRtKls¡K^@d:v�^�f�mu���,iKtK^@v�lzv�f-iu¶E^�d��¤hjmK]¥fjZ\^ $��B�)�v�dTiu�,vgZ\muf"mu�*fgZ\^
w,i�fjiK�,iKvg^K§

� � �+��	@��	��«����	 � � �� /�����	��_���# ��� -��¼*)��,#�	-�� ���������������"�

bed mKh-w�^�hqfjmÀw�^@¡K^�¦smK� iÃ]o^Ciud\lsd\tK�¤�\¦¯�¤mEhg]qiK¦nlzv�] �¤mKh�v��!^@k�l®�¤©�lsd\tÀhj�\d�p=fgls]_^��!mK¦slsk�ln^CvqfgZ,lsv�v�^Ck&fjlnmEd
k�mKd,vglzw�^�h-v|vg^�¡E^�h-iu¦�fj^@k-Z\d\lz°7�\^@v|�¤mKh mK�\fgls]ols½�lsd\t�fgZ\^�w�©�d,iu]_lzk�^@¡¢iK¦n�Ti�fglsmKdqmK�$� ^��+vgl®fj^@v@§�Â�^´^y£��\¦smKhj^
vg^�¡E^�h-iu¦S¶�lsd,w\v�mK� mE��fgls]_ln½Ci�fjlnmEd,v�vg�,k-Z:iKv��,hg^CkymK]_�\�\fji�fjlnmEd�mu��]qi�fg^@hglziu¦sls½�^@w�¡�ls^���v@r
w�©�d,iK]_lsk@iu¦s¦n©
k@iKk-Z\lsd\t´mu�¹w\i�f-i\rKiKd,wo°E�,^�hj©�hg^@��hglnfglsd\t�mK�\fgls]ols½@iufglsmKd,v
fjZ,i�f^�£��\¦nmEl®f3fjZ\^�v~fjhg�Tk&fg�,hg^*mu�!fgZ,^ � ^��qvgl®fj^Kr
vg�,k-Z0iKv�°7�\^@hg©+vgls]o�,¦nln¬Tk�iufglsmKd��\d,w�^@h��\hj^@kymEd,w�lnfglsmKd,v�iKd,w�¦nm�mK¶�iKZ\^@iEw�k�mK]_�\��f-i�fglsmKdTv�§
Â�^|^@¡¢iK¦n�Ti�fg^fgZ\^«ln]_�,iEk&f$mK�\mK�\h¸mE��fgls]_ln½Ci�fjlnmEd,v¸mEd�fgZ\^T���������
	������v�©�v�fg^@] ²5w�^@vjkyhjln�!^@w�lnd�¨�^Ck&p

fjlnmEd �K³&§ G �,h
^�£��T^@hgls]_^�d7fjv��«^@hg^«�T^@h��¤mEhg]_^Cw�mKdoi�� ^��ov�lnfg^*w�^�hjls¡K^@w��¤hgmE]NfgZ\^*Y*{ Å�Æ�Ç��!^�dTk-Z\]qiuhj¶!r

!#" H�!%$



���������
	���������������������������������! "���#��%$"	�&�(')+*��#$"	��#�$ ���

��Z,mEvg^ovgl®fj^qvgk-Z\^@]qi+lzv�v�Z,m���dªlsd�É
lstK�\hj^��K§_Y*Z\^_^y£��T^@hgls]_^�d7fjv´� ^�hj^_hg�\d�mKd�Y*{ Å�Æ�Ç w,i�fjiK�,iKvg^@v
iuf�vjk�iK¦n^��µiKkyfgmKh-v�5\§s�"iudTwÃ�Kr?hj^@vg�\¦nfglsd\t�lsd�i�w\iufjiu�TiKvg^�mu�¯�C�K�E��ºNiud,wÀ�K§ �u� · ºIhj^@vg�T^Ck&fgls¡K^@¦n©E§�Â�^
�Tv�^CwqfgZ,^ G hjiEky¦s^;Ç´º ��¨ � ^@hjvglnmEd ��§ `,§ 7�iud,w�i"w\^@w�lzk�iufg^@w � ¦nfgh-i_¨��,iuh-k;b|]qiKk-Z\lsd\^_²~�@�E`o����½�iudTw
� 7u�E��ºÀmK�$� � ��³&r�hg�,d\d\lsd\to¨��,d G v«��^�¦s^@iKvg^ �\§ �\§ G d,^;w�lzv�¶_�*iKv«�,vg^@w_fjm�Z\mE¦sw�fgZ\^´w\i�f-iu�,iEv�^Cv|iudTw
iKd\mufjZ\^�h �¤mEh G hjiEky¦s^K± v|�\lsd,iKhgls^@v@§3b8f¯v�Z\mE�\¦zw+�!^�d\mufj^@w+fgZ,iuf¯iu¦s¦¸°E�,^�hjln^Cv«ZTi¢¡K^´�T^@^�d0ln]_�\¦s^�]_^@dEfj^@w�lsd
fjZ\^��!^@v�f��Tm7vgvgln�,¦n^��*i¢©q�T^��¤mKhj^;fjZ\^�iu�,�\¦nlzk�iufglsmKd�mu�3mK�\h*mE��fgls]_ln½Ci�fglsmKdTv fg^@k-Z,d\ls°7�\^Cv�§Y*Z,lsv*lsd�¡KmK¦s¡K^Cw
i"v�lstKd,l®¬Tk@iud7f«iK]omE�\d7f«mK�¸]_iKd��,iu¦Tfg�\d,lnd\t"¦nls¶K^´iKw\w\lnd\t"lndTw�^y£�^@v«mKd�v�^@¡K^�h-iu¦\fjiu�,¦n^Cv�¤mEh«�\hjls]_iKhg©_iudTw
d,mKd�p8�\hjln]qiuhj©�¶K^@©�v3lndqmEhjw�^@h3fgm�Z\^@¦n�ofjZ\^�mK�\fgls]ols½�^@hSmu�!fgZ\^;Ç;º*�ª¨"fjm�tK^�d,^�h-i�fg^*iKk@ky^@��fjiK�\¦n^�°7�\^@hgls^@v
^�£�^@ky�\fglsmKd��\¦siKd,v�iudTw�k�mKd,vg^@°7�\^@d7fg¦s©Kr7fgmqtE^yf�hg^CiKvgmKd,iK�\¦s^;hj^@vg�TmEd,vg^¯fjln]_^@v@§

G �\h;^y£��!^�hjln]_^�d7f-v�]_^@iEv��\hj^�fgZ,^"i¢¡K^@hjiKtK^;fgls]_^��¤mKh�fgZ\^ow\i�f-iu�,iEv�^�mE�T^@hjiufglsmKd,v�d,^�^@w\^@w�fgm�kymE]"p
�,��fg^�i�hj^@°7�\^Cv~fS�¤mEhi��,iutE^ lsdofgZ\^;v�lnfg^�vjk-Z\^�]qi,§�Y*Z\^�tEhjiK�\Z,v3iuhj^*tK^@d\^�h-i�fj^@woiKvi´hj^@vg�\¦®fmK�!hj�\d\d,lnd\t
�65=5�lsd,w�^��!^�dTw�^�d7f��,hgm���vglnd,t�vg^@°7�\^@d,ky^Cv_mu��¦s^�d\tKfgZ i�f�]_m7v~f 7=5\§ Y*Z\^��\hjm���v�lsd\t:vg^@°7�\^�dTky^@v+iuhj^
tE^�d\^@hjiufg^Cw��TiKvg^@wRmEd�k-Z\m�mEvglnd\t�fgZ\^"d\^y£�f;� ^��ª�,iutE^�hjiKd,w�mE]o¦s©��,iKvg^@w0mEdªiq�\d\ln�¤mKhj] w�lzv~fjhgls�\��fjlnmEd
m�¡E^�h;fgZ\^q^@]qiud,iufglsd\t�¦slsd\¶�v�§*-�mKfg^Er$Z\m�� ^�¡E^�hCrTfjZ,i�f�vglsd,ky^_mK�,h´^�£��T^@hgls]_^�d7fjv�hj^��!mKhgf�v��!^�^Cw��\�,v��!^�h
d,m�w\^�lnd0fjZ\^�v�lnfg^"vgk-Z\^@]qi\r\iKv�mK�\�!mEvg^@w�fgm_fjZ\^�tK¦smK�Tiu¦¸��fjln¦slnf~©+mu�iohj�\d�p=fgls]o^��TmE¦nlzky©Er�fgZ\^��\hgm���vglsd\t
�Ti�f�fj^�hjd,v�w\mªd\mKf"�\lziKv�fgZ\^�hj^@vg�\¦®f-v�§�Y*Z\^�^�£��T^@hgls]_^�d7fjv�hg^@�TmEh�fomKd\¦s©ªfjZ\^�hg�\d,d\lnd,t�fgls]_^@v��¤mKh"fgZ\^
d,m�w\^@v�i %?^@kyfg^Cw���©qfjZ\^��\hjmK�!mEvg^@w+mK��fjln]_ls½@i�fjlnmEd¸r,iKd,w�iKhg^�iK¦n¦¹�\hj^@vg^�d7fj^@w�mKd0i"¦smKt7iuhjl®fjZ\]_lsk�vjk�iK¦n^E§
¨�lsd,k�^¯fjZ\^;^�£��T^@hgls]_^�d7fjv|fgZ,iuf � ^¯�,hg^Cv�^@dEf*kymEd,v�lzw�^@h«iov�lsd\tK¦s^¯� ^���v�lnfg^o²µiu¦s�!^�lnf�i�d,i�fj�\h-iu¦Tw\^@vglntEd

mK��i"�«^@��vgl®fj^¯�¤mEh*Y*{*Å�Æ�ÇNw\i�f-iE³|�«^�w�mod\muf�]_^@iKd�fjmow�h-i¢�OtK^@d\^�h-iu¦?kymEd,ky¦s�,vglnmEd,v«�,iKvg^@wqmEd�fjZ\^�]0§
G �,h«�\�,hg�!mEvg^¯lzv«fgm�¡�iK¦nlzw\i�fj^¯fjZ\^´�TmKfg^�d7fjlsiK¦Tls]_�,iKkyf mK�$mK�\h �\hjmK�!mEvg^@wqmE��fgls]_ln½Ci�fjlnmEd,v�r�iudTwqfgm"Z\lstKZ�p
¦slstKZ7f�fgZ,^�fgh-iKw\^�m %¹v�lsd�¡KmK¦s¡K^Cw���l®fjZÃ^@iEk-Z:mK��fjln]_ls½@i�fjlnmEd¸§�É\�,h�fjZ\^�hj]_mKhj^Kr
^y£��T^@hgls]_^�d7fjv"�!^�hg�¤mKhj]o^Cw
lsd0w�l %?^�hj^�d7f�vg^yf�fjlnd,tEv�²¤^E§ tT§nr�fjZ\^�Ç´º�� �${¿� ^��0vgl®fj^Kr\w�l %!^@hg^@d7f*mEhgt7iud\ls½@iufglsmKd,v|mu�
fgZ\^�Y*{ Å�ÆuÇ�w\i�f-i\r
iKd,w��,v�lsd\tofgZ,^�Y*{ Å�Æ�Ç�¦ziuhjtK^�w\iufjiu�TiKvg^C³ v�Z,m��Ivgln]_ls¦siKh«fjhg^@d,w\v�iKd,w+fgh-iKw�^@m %¹v�§ �

����� � ���,�y� �)� � � ����� � � 	��@�z} ��}�~��,� ����� � �%}�~��#	��@�z}��

Y*Z,^|¬,h-v�f
mE��fgls]_ln½Ci�fglsmKd"�«^*kymEd,vglsw�^@h3lsv3i´°E�,^�hj©´hj^���hjlnfglsd\t¯fj^@k-Z\d,ls°7�\^«fgZ,iufS^y£��\¦smKlnfjv�fgZ\^ ¶�d\m���¦s^@w�tE^
iK�TmE��f|fjZ\^¯�Ti�fgZ�²µv-³S�,vg^@w_fjm�hj^@iEk-Z_i�tKls¡K^@dqd\m�w�^K§3ÂOZ\^@d�^�¡�iu¦s�,iufglsd\t"i��Tiuh-iu]_^yfj^�hjln½@^@w_°7�\^�hj©"��lnfgZ
i;�,iKh�fjlsk��\¦siKh3lnd\�,��f@rE�«^*k�iKd"mK� fg^�d_vgln]_�\¦sl®�¤©�fgZ\^�°7�\^�hj©�ln�T� ^*¶7d,m��Ã��Z\lzk-Z��\hj^�¡�lsmK�,v3°7�\^�hj©�� �E� 
B�2>E 

fjZ\^�lsd\�\��fC§ É,mKh�^�£�iK]_�\¦n^Er,iKvjvg�\]_^�fgZ\^��,vg^�h;ky¦slsk-¶�v�mEd0io�,iKtK^ ��� ( �� �=+*��Z\^@d0¡7lzvgl®fjlnd\t�� 8 ( ���8 +yrTiudTw
� ;lzv|fgZ\^�°7�\^�hj©_mKdqfjZ\^´k�mKhjhg^Cv��!mKdTw�lnd,t�iuh-k��T^�f~�«^@^�d ��8¯iud,w �"�;lnd+fgZ\^�vgl®fj^;vjk-Z\^�]qi\§|Å«¦s^@iKhg¦s©KrEfgZ\^
fj�\�\¦s^ ( ���8 : �� � +Slzv|lsdqfgZ,^¯hj^@vg�\¦®f*v�^�f«mK� � K§3bed�mEhjw\^�hfjm"w�lzvg�\¦si¢© ��� ( �� � +S� ^¯Z,i¢¡E^�fgm�^�¡�iu¦s�,i�fj^;iK¦n¦TfgZ\^
°7�\^@hgls^@v*¦ziu�!^�¦slsd\tofgZ\^�mE��fgtEmKlsd\toiKhjk@v �¤hgmE] fgZ,^�d\m�w�^ �"��lnd�fgZ,^�v�lnfg^�vjk-Z\^�]qi\r���lnfgZ�fjZ\^�iKw,w�l®fjlnmEd,iu¦
vg^�¦s^@kyfglsmKd �6
��� �� �K§��¸^yf � �T^;mKd\^�fjZ\mEvg^;°7�\^@hgls^@v@§
bed�v�mE]o^;k�iKvg^@vfgZ\^´°7�\^�hj© � � ( �6
��� �� �=+|k�iKd��T^
vgls]o�,¦nln¬,^@w0²µl5§ ^K§sr7vgmK]_^�kymEd�}~�\d,kyfjvS��ls¦s¦\�T^¯hg^@]om�¡E^@w��¤hgmE]�fgZ\^;°E�,^�hj©�³�tEln¡E^�d"fgZ,iuf|�«^*¶�d\m��ÀfgZ,iuffgZ\^
� %G8 8:4 X 8J9 Y H54:P�4B0 =�=>DE8C_EaE[ Y 03R:4�=>03@ J @BA�=>DE8	��
��� %"[�8 J R/DEI 4B9 3��

HIHKJML+N"O"P@Q



�C� ����� :;���<�$�>����	�
���.�&��� �����A�2>�	������������������2*

1

10

100

1000

10000

100000

Cu
stS

up
p

Cu
stS

up
pB

ran
d

Cu
stS

up
pP

art

Cu
stS

up
pP

art
Da

te

Cu
stS

up
pT

yp
e

Pa
rtS

up
p

nodes (scale factor 0.1)

av
g. 

ex
ec

uti
on

 tim
e (

ms
ec

)

naive plan plan 00

1.99

1.02

3.95

1.11

1.67
1.21

1

10

100

1000

10000

100000

Cu
stS

up
p

Cu
stS

up
pB

ran
d

Cu
stS

up
pP

art

Cu
stS

up
pP

art
Da

te

Cu
stS

up
pT

yp
e

Pa
rtS

up
p

nodes (scale factor 1)

av
g. 

ex
ec

uti
on

 tim
e (

ms
ec

)

naive plan 00

1.48

1.03

3.69

1.08
1.37

1.96

���������
	��������	����
�����������������
��	 �
�"!#�%$�������&��
�'��$�	)(+*,�
��-/.0��	1�
23����-4��5%�%6871�'������$9��$�(�	1�:����	)7;��$8(��=<
�
�%��$������:�
71��5%	>*?��7;�����
��@�A%BC�'$�(DB�A

�
����5�	+EGFH�I�J FH#KML ������$9����	��
	M����5=�:��	;�>�'*ON;P�A�����	�*,��5�5%������$��Q	;R���-4��5%	S��5%5����G���T���
	M���
�����:�����
�%-U��VM�'������$XW
������7T�Y�Z	S7M�'5�5\[^]`_badce] fZgTh�ij]?k�lDm�lon�p;qZadq�pTg
k'lon']`ir]?k'l�[1s

t>uXv�wyx{z?|9}�~?�8������$��G��(�	M������	S$��#(�	����d�������0�#�������0�O�1���Z�T�"�Z�j���o�b��$�����������	UB�AZ�b	1�
	U���Z�T���Z�����
����	�!���5%��	)�{*,��������	:!"�������'&�5%	)�O�0�������Z���0�C�
	M���8	)7^�
�%!�	15�2�A{����	1R����'$�( �
��	:$���(�	:�Z	����"!�	�����71��-U�����
	�
���M�����X��  ¡8�� e¢d�� e¢d£X¤>¥ ¦�§�¨%©�ªM¨,�r§���  �X�� e«b ¬«b ¬«b ¬«Z¤
 o�®¬¯1ª)° ±�ª1²:�r§��� ¬«b e¢d��  ¡��� ¬«b ¬«Z¤
 

¢�³)¨e±
��¢d�� =¢o£{ ¬«b e«b ¬«Z¤
 ��X�µ´�¶M·) �¡8�µ´�¸�·" �¢d�µ´>¹�·
º�	;*,����	37;��-U��������$��»����	�¼�����$½��	¾��&8�G	M��!�	U�����'���Z	37;����5�(y�8�"!�	Q�
	M��7T��	M(¿������� $���(�	Q*,�
��-À����	

���d�����'�#�#���
���Z�����d��$���(�	C!0��� ����	S	)(���	 Á8Â"Ã8A{���U&8	C���
	M71����	�W#�
��	�7;��$��G�
�'$0�T�:���Z�^���������U�'�
	Ä��$Y����	
��$����Z	M����	;����*��
��	�.0��	1�
2d
��Å^Æ'���X��  ¡8�� e¢d�� e¢d£X¤�¥ ¦µ§�¨%©�ªM¨,�r§���  �X�� ¬«b ¬«b ¬«b ¬«Z¤
 �'®¬¯1ªM° ±�ªM²b�r§b�� ¬«b =¢o��  ¡8�� e«b ¬«Z¤
 �¢�³)¨e±
��¢d�� =¢o£{ ¬«b e«b ¬«Z¤
�:	1$�71	�W{�=�4�����8�0������&�5%	¾����	1R#�8�'$�(¿����	+$���(�	+���d�����'�#�#�������#�O�1�����T���O���#�d��&#2D71��-U�����
�%$��»����	

*,��5%5�������$��4����-4��5%	M�b.���	1�
2o ���M��Ç¬���X��  ¡��� e¢d�� =¢o£X¤:¥ ¦Z¢0³)¨e±
��¢o�� e¢d£{ ¬«b ¬«b ¬«Z¤
 ��X�d´�¶M·" �¡8�d´�¸
·" �¢d�d´>¹�·
È ��	M��29���%-U��5��=6o71���
�%��$»��$�(�	M�:���
	M71��$�(��=�
�%��$������:�U*,����-É�'*�.0��	M��23��	M�����%��	�A�Ê��:���>��$��
	1�
	M�G����$��U���

$��'��	+�����'� ��$�5%��Ë�	+���T��(��%������$���5Z.0��	M��2Ì�
	1���
�=�
�%$�����	M7T��$���.0��	)�+Í?	�A ��A�W\����	)(���71���
	+���8�G��(�����$8Î^WO.0��	M��2
����-4��5%�%6871�'������$Y71�'$�$��'��&o	C(���$�	C-Q�'$#����5%5�2Q&#2U����	S�o	1�T�G��$+���
�=�
�%$����
��	�.0��	1�
�%	)�Z*,��������	S���=�
	S�G�o	M71�=<
6o71���
�%��$XA\������	;R��'-U��5�	�W#�
��	S����	1�b71��$�$�����-Q��$0�8�'5�5%2¾�
	1��5���7;	 È ��� �%$9���%�����
	4BS���%����
���M��Ç¬���X��  ¡��� e¢d�� e¢d£µ¤>¥ ¦�¢�³)¨e±
��¢d�� =¢o£{ ¬«b e«b ¬«Z¤
*,���O�G	M!�	M�
��5���	)������$��MA����%�T�G�\��������.0��	M��2����O$��'���
��*,	�*,���{�
��	:�G�
�'����7�	1!��'5������
�%��$YÍr�G��$�71	:�G��-U	�!��������'&�5�	M�
��$½�
��	Y��	M��(½(��Ï$��'�U�#7M7;��� �%$Ð����	Y&o�#(�2�Î;AÐÑ#	M71��$�(XW\�Z	3-U�"2Ì$���� ����	3�������U.���	1�
2¿	M!�	1$Ò(����
�%$��

Ó,Ô�ÕXÓ`Ö



���������
	���������������������������������! "���#��%$"	�&�(')+*��#$"	��#�$ � �

w\©7dTiu]_lsk�^�¡�iu¦s�,iufglsmKdRln�fgZ\^"fgls]_^��!^yf~� ^�^@d��,iutE^�hj^@°7�\^Cv~f-v�^y£\k�^�^@w,v�fgZ,^oiKtK^�¦sln]_lnf´mK�SfgZ\^_vgl®fj^K§´bed
fjZ,i�f�k�iKvg^0�«^Rd,^�^@wÁfjm:�,vg^RfgZ\^ªmKhjlntElnd,iK¦�°7�\^�hj©������,§ Y*Z\lshjw¹r fjZ\^ªkymEhghj^@kyfgd\^CvgvomK�´fjZ\lzv�hj^���hjl®fj^
w\^��!^�d,w\v�mKd�fgZ\^q�Tv�^@h@± v��\hjm���v�lsd\tRkymEdEfj^y£�f@§qÂOZ,^�d�fgZ,^�hj^�iuhj^o]"�\¦nfgls�\¦n^q�Ti�fgZTv�fgm�i�d\m�w�^qlsd�fgZ\^
vglnfg^�vgk-Z,^�]qi\r�� ^�mK��f-iulsd0w\l %?^�hj^�d7f�hg^@��hglnfglsd\t7v«mK��fjZ\^�°7�\^�hj©+w�^@�T^@d,w�lsd\tqmKd�fgZ,^��,i�fjZ+fjhji¢¡E^�h-v�^Cw¹§
ÂOZ\^@d�°7�\^@hg©_v�ls]_�\¦sl®¬Tk@i�fjlnmEd��\d,w�^@h«�,hg^CkymKdTw�l®fjlnmEd,v«]om�w�ln¬,^CvfjZ\^;°7�\^@hg©ErElnf*iK¦n�*i¢©�vShj^@w��,k�^@v|fgZ\^

hj�\d\d,lnd\t�fjln]_^E§3É
lstK�\hj^�7�vgZ\m���v3fgZ,^�fgZ\^¯hg�\d,d\lnd,t�fgls]o^CvS�¤mEhSfgZ\^¯d,iuls¡K^�w�©�d,iK]_lsk*^@¡¢iK¦n�Ti�fglsmKd_¡E^�h-v��,v
fjZ\^¯�!mK¦slzky©_��Z\^�hj^;iK¦n¦?°7�\^�hjls^@v|iKhg^;v�ls]_�\¦nln¬,^Cwq�\d,w�^@h«�,hg^CkymKdTw�l®fjlnmEd,v@§ � v|� ^;k@iud+vg^�^ErE� ^¯mE��fjiKlnd��,�
fjmqi��"�¤mK¦zw�vg�!^�^@w\�\�0lnd��T^@h��¤mEhg]qiKd,ky^_² �¤mEh«fjZ\^�d\m�w�^ maih(n!_/a*b=b��!wg*n��!wn!f�³&§¹Y*Z\^;¬,tK�\hj^�v�Z,m���v«iK¦n¦
fjZ\^�d,m�w\^@v¯fgZ,iuf;�!^�d\^�¬\fg^CwR�¤hjmK] °7�\^�hj©�vgls]o�,¦nln¬Tk�iufglsmKd��,d,w�^�h´�\hj^@k�mKd,w�lnfglsmKdTv¯i�f�vgk@iu¦s^��µiKkyfgmEhjv�5\§s�
iKd,w:�E§;bedªvg�\�,vg^@°7�\^@d7f;^y£��!^�hjln]_^@dEf-v�r?� ^"iK¦n�*i¢©�v�kymE]o�Tiuhj^�fgZ\^_iKw,w�l®fjlnmEd,iu¦
mK�\fgls]ols½@iufglsmKd,v�fgm�fgZ\^
�,¦siKd�mE��fjiKlnd,^@wRi�� fj^�h¯iK�\�\¦s©�lnd\t�°E�,^�hj©�vgln]_�\¦sl®¬!k�i�fjlnmEd0�\d,w�^@h¯�\hj^@k�mKd,w�lnfglsmKdTv�² fgZ,lsv;�\¦ziud0lsv¯hg^��¤^�hjhg^Cw
fjmqiKv*{¦ziud(5=5olsd+fjZ\^�¬,tE�\hg^Cvj³y§
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� d\mufjZ\^�h´�*i¢©�fjm�vg�T^@^@wª�\��fjZ\^"� ^���v�lnfg^E± v;�!^�hg�¤mKhj]_iKd,ky^"lsv;fjm+�\hj^@k�mK]_�\��fj^"]qi�fj^�hjlsiK¦nls½�^Cw0¡�ln^@��v�§
Y*Z,lsv�lzv�^Cv��!^@k�lsiK¦n¦s©ªi�fgfgh-iKkyfgls¡K^_��Z\^�d�]"�\¦®fjln�,¦n^+°7�\^@hgls^@v�lsd�fgZ\^�vglnfg^�vgZ,iuhj^qv�ls]_ln¦ziuh�k�mK]_�\��f-i�fjlnmEd,v�§
Y*Z,^��\hgmE�\¦s^�]¼� ^ �µiKk�^�lsv3fjm�w�^@k�lsw\^���Z\lsk-Zqvg^yf|mK�!¡�ls^���v���fjm�]qi�fg^@hglziu¦sls½�^*lndqmEhjw\^�h
fgm�mE��fgls]_ln½@^�fgZ\^
�!^�ZTi¢¡7lsmKh*mK�$fgZ,^�v�lnfg^E§Y*Z\lsv*�,hgmE�\¦n^@] mu�3k-Z\m�mEvglnd,toi_vg^yf�mu�
]qi�fg^@hglziu¦sls½�^@w+¡�ln^@��v �¤mKh�iotKls¡K^@d�°7�\^@hg©
� mKhj¶�¦nm7iKw0Z,iEv¯hj^@k�^�ls¡K^CwªvglntEd\l®¬!k�iud7f�i�f�fj^�d7fglsmKd�lnd�hj^@ky^@d7f;¦sl®fj^�h-i�fg�,hg^ 3n�@�\r 7��\rS�E�ur3�@`�r3� 7�r¸� 98§�b8f�lsv
ls]_�TmEh�f-iud7f|fjm"d,mufg^¯fgZ,iuf lsd+mE�\h*kymKd7fj^y£�f«lnf �!^@k�mK]_^@v«^�¡E^�d�]_mEhg^;ln]_�!mKhgfjiud7f«fgm_kymKdTv�lzw�^�h v�^@¦n^Ck&fjlnd\t
¡�ls^���v���� 
Rlsd,w�^�£�^Cv´mKd�fjZ\^�]�i�f´fgZ\^qvjiu]_^�fjln]_^E§  ¨�lsd,k�^"fjZ\^_°E�,^�hjln^Cv;lsdªmE�\h�v�lnfg^_w�^�¬,d\lnfglsmKd�iuhj^
iK¦n�*i¢©�v|�Tiuh-iu]_^yfj^�hjln½@^@w¹r�fjZ\^�hj^�iuhj^´mE��¡7lsmK�Tv«Z,^��\hjlsv�fglzk�v �¤mEh�k-Z\m�mEvglnd,t�fjZ\^�iu�\�,hgmE�\hglzi�fj^;lsd,w�^�£�^@v@§Sbed
iEw\w�lnfglsmKd��«^�d\^@^@w�fgmqk�mKd,vglsw\^�h*fgZ,^�lsvjv��,^@v*mu�
¡�ln^@� �¤hj^@vgZ\d\^Cvgv�iKd,w+¡�ls^���v*��lnfgZ0mK�\fg^�hgps}~mKlsd,v�§
� vSw�lsvjky�Tvgvg^@w�^@iuhj¦sln^@h@r¢� ^ iEvgvgm�kylzi�fg^�¤hg^Cv�Z\d,^@vjv
k�mKd,v�fgh-iulsd7fjv���l®fjZoi;� ^��"vglnfg^K§
Y*Z\^@vg^*kymKdTv~fjhjiKlnd7fjv

d,^�^@w�fjmq�T^"�\hjmK�,iKtEi�fj^@w�fgm+k�mKhjhg^Cv��!mKd,w\lnd\tqk�mKd,v�fgh-iulsd7fjv*mKd0�¤hj^@vgZ\d\^Cvgv�mu�
fgZ\^"]_iufg^@hglziu¦sln½@^@w�¡�ln^@��v�§
�ªiud�©"]_^�fgZ\m�w\v Z,i¢¡E^��T^@^�d��,hgmE�Tm7v�^Cwo�¤mKh lnd,k�hg^@]_^�d7fjiK¦,]qiulsd7fg^�dTiud,k�^¯mu�¸]qiufg^�hjlziu¦sln½@^@w_¡�ln^@��v�§SY*Z\^
mEd\¦s©�iKvg�T^Ck&f*fgZ,iuf lzv*hj^�¦s^�¡�iud7f fgm_mK�\h*vg©�v�fg^@] lzv«��Z,^yfgZ,^�h*fgZ,^�hj^;^�£�lzv�fjv�i"]o^�fgZ\m�w+fgZ,iuf�tK�,iKhjiKdEfj^�^Cv
fjZ\^�hj^@°7�\lshj^@w��¤hg^Cv�Z,d\^@vjv¯k�mKd,v�fgh-iulsd7fjv@§�ÂOZ\^�d�d,muf@rTfgZ,lsv;^y£\ky¦s�,w�^Cv�fjZ\^��!mEvjv�ls�\ls¦nlnf~©0mu�S�,vglnd,t�ky^@h�f-iulsd
¡�ls^���v@§
bed"mKh-w�^�h$fgm;vgls]��\¦nfjiKd\^�mE�,v�¦s©´mK��fjln]_ls½�^f~� m;°7�\^@hgls^@v � 8|iud,w � �«��Z\lsk-Z�Z,i¢¡K^|i;kymE]o]_mEd�v��\�?°7�\^�hj©

��� ²¤l=§ ^K§ � 8�� ��� �����8 iud,w � ��� ��� ������ ³&r�lnf$lzv$i�fgfgh-iKkyfgls¡K^3fgm¯]_iufg^@hglziu¦sln½@^3fgZ\^«mK��fj^�hgpn}~mElnd�mK�7fjZ\^«°7�\^@hgls^@v
��� r ���8 iud,w ���� r¸l5§ ^K§sr¸]qi�fj^�hjlsiK¦nls½�^"fgZ,^o^�£��\hg^CvgvglsmKd ( �������
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É
lstK�\hj^�`,»+º mufjZÀtKh-iu�,Z,v�k�mK]_�,iuhj^+hj�\d\d,lnd\t�fgls]_^@vomu�¯�¤�\d,k&fjlnmEd¿k@iKk-Z\lsd\t¿²µZ\lnfjvomKho]_lsvjv�^Cvj³yr¡�ln^@�
]qiufg^�hjlziu¦sln½Ci�fglsmKd�iud,w+fgZ,^�mKhjlntElnd,iK¦¹°E�,^�hjln^Cv�§

��� �����$1 Ì�� �^� � � vjv��,]o^"�«^ow�^@k�lsw\^�fgm�]_iufg^@hglziu¦sln½@^�fgZ,^��¤mK¦s¦sm���lnd\t+¡7ls^��N��lnfgZ�iudRlsd,w�^y£RmEdRfgZ\^
iuf�fjhgls�\��fj^�¨��_»
���9� L�� � 5	� ��� � � L NO4�
 � LO6 .J�>A/"<$��
� L� � L N ���K���K���%4���VW0� �$�� �>$9"K� \�� ���K��� � � 5�� ���K���%4�� \ �')($9�,� \�� � L�� ���K���K���K���%4

Y*Z\^0¡�ls^�����0k@iudÁ�T^0�,vg^@w¿lnd�iudTv�� ^�hjlnd,tª�!mufgZ ����iudTw������,§¿Â�^R]_^CiKvg�\hg^CwÃkymEd,vglsw�^@hjiK�\¦s^
vg�!^�^@w\�\��h-i�fg^Cv¹�¤mEh$fjZ\^|hj^���hjl®fgfg^@d�°7�\^�hjln^Cv|²5É�lstK�,hg^ `E³&»����*�¤mEh �!wg*ny_/a*b*b�d\m�w�^@v
iudTw! ��¤mEh _/a*b=bdc7e#fg
d,m�w\^@v$iuf
vjk�iK¦n^S�µiEk&fjmKhI5,§n�«iud,w�hj^@vg�!^@k&fjln¡E^�¦s©Kr�` 7�iud,w_�C��i�f3vgk@iu¦s^S�µiKkyfgmKh«�K§���m�� ^�¡K^@h@r�fgZ\^*iKw,w�l®fjlnmEd,iu¦
vg�,iEky^�d,^�^@w\^@wª�¤mKh;fgZ\^_¡�ln^@�¼iudTwRfgZ,^olsd,w�^�£�^@v´lsv�iKhgmE�\d,w �=5K� iuf�vjk�iK¦n^��µiKkyfgmKh 5,§n�oiud,w��=5=5E� i�f
vjk�iK¦n^´�µiEk&fgmEh��_² 7 �#" mu��fgZ\^�vgls½�^�mu�
fgZ\^�mEhglstKlsd,iK¦?w,i�fjiK�,iKvg^@v-³&§

���F| $ � 	�� � � � ����} 

� ln^@� ]_iufg^@hglziu¦sln½Ci�fjlnmEd�iK¦n�*i¢©�v�v��!^�^Cw\v��\�À°7�\^@hg©�hg^Cv��!mKdTv�^ofgls]_^Kr3�\��f_kymE]o^Cv�i�f�fjZ\^�^�£��!^�dTv�^�mK�
vglstKd\ln¬Tk�iKd7f¯v��,iEky^�m�¡E^�hjZ\^@iEw�iKd,w0Z\lstKZR]qiulsd7fg^@d,iud,k�^�kym7v~f-v�§ � d�iu¦nfg^@hgd,iufgls¡K^�v�fgh-i�fj^�tK©�lsv¯fgm�k�iKk-Z,^
iufohj�\d�p=fgls]_^�mEd\¦s©�fjZ\^0hg^Cv��,¦®f_mu�¯�Tiuh-iu]_^yfj^�hjln½@^@w:°7�\^�hjls^@vo^y£�^@k���fg^CwÀvgm��µiKh 3 � 98§ÃbedÃfjZ\lzv"�*i¢©��«^
k@iud�v~fjmKhj^;¦s^@vjv*w\i�f-i"iKd,w+v�fgls¦n¦¹mE��fjiKlnd0vglntEd\l®¬!k�iud7f�v��!^�^Cw��\�,v@§SÉ\�\hgfgZ,^�hj]omEhg^Er�l®f�lzv*mu� fg^@d�k-Z\^Ciu�!^�h fgm
�!^�hjlsm�w\lsk@iu¦s¦n©�lsd�¡�iu¦slsw\iufg^�w\iufjiolndRi_k�iEk-Z\^;fgZ,iKd�fjmq�,i¢©_fgZ,^�kymEv�f�mu�3¡�ln^@� ]qiulsd7fg^�dTiud,k�^K§

G �\h´k�iEk-Z\lnd,tqmK��fjln]_ls½@i�fjlnmEdªvji¢¡K^@v fjZ\^�hj^@vg�\¦nfjv¯mu��,iKhjiK]o^�fg^@hgls½�^Cw�°7�\^@hgls^@v�lndªvg�!^@kylziu¦�hg^@¦siufglsmKd,v
k@iu¦s¦n^Cw �@����>�� 	?���2$��"É\mEhg]qiK¦n¦s©Kr¹i+�¤�\d,k&fjlnmEd&%:lsv�i��,iulsh ( ��' :� - �&$&� ((%�+�+&r?��Z\^@hg^ ��' lzv�i�k�mKd�}~�\dTk&fgls¡K^
°7�\^@hg©oiud,w"fjZ\^�lsd\�\��f|¡�iKhglziu�\¦s^@v� - �&$&� ((%�+3iuhj^*i�vg�\�,vg^yf«mu�!fgZ\^¯w\lsv�fglsd\tK�,lsvgZ\^@w_¡�iKhglziu�\¦s^@v3mK� ��' §SY*Z\^
�¤�,d,k&fjlnmEdª^�dTkym�w�^@v´i�]qiK�\�\lsd\t ���)* �*r?��Z\^@hg^ ��0lsv´i+�,lnd,w\lnd\t+�¤mKh  - � $ � (+%�+yr!iKd,w �Olzv¯fgZ\^_v�^�f´mK�
fj�\�\¦s^@v¯lndRfjZ\^�iKd,v�� ^�h¯mu� � ��Z\mEvg^��\hjmu}~^Ck&fglsmKd0mEd  - �&$&� ((%�+*lzv ��!§ � f;hj�\d7fgls]o^Er,%�lzv�lsd\lnfglziu¦sln½@^@w�fgm
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�!^o^�]_��f~©Kr¹iKd,w0fg�,�\¦n^Cv;�¤hgmE] ��' iKhg^"lndTv�^@h�fj^@wR��Z\^@d\^�¡E^�h ��' lsv;^�¡�iK¦n�,iufg^CwR��l®fjZªd\^@���\lsd,w�lsd\tEv¯�¤mKh
fjZ\^�lsd\�\��f�¡�iuhjlziu�\¦s^@v@§3Â�^�ls]_�Tm7v�^´fgZ,^��¤mK¦s¦nm���lsd\tolnd�¡�iuhjlsiKd7f*mEd+fjZ\^�kymEd7fg^�d7f-v*mu�
io�¤�,d,k&fjlnmEd¸»
É\mEh¯iud�©�k�mKd,v�fjiKd7f ��TrT^�lnfgZ\^@h %�w�m�^@v�d,muf¯kymEd7fjiulsdRiud�©�fj�\�\¦s^@v��¤hgmE] � ' ��Z\mEvg^��\hjmu}~^Ck&p
fglsmKd,v�mKd� - �&$&� ((%�+lzv ��!r\mEh lnf¯kymEd7fjiulsd,vC�B:�:
vg�,k-Z�fg�\�\¦s^@v@§
bed�mK�\h�vg©�v~fj^�] �¤�\dTk&fglsmKdTv�iuhj^;ls]_�\¦n^@]_^�d7fg^Cw�iEv fjiu�,¦n^Cv«lsd�fgZ\^�Ç´º*�ª¨?r���lnfgZ�fgZ\^�vjiu]_^�vgk-Z\^@]qi

iEv�fjZ\^�lshok�mKhjhg^Cv��!mKdTw�lnd,tR¡7ls^���§ªÂ�^�]_iKlnd7f-iulsdÀiudÃiEw\w�lnfglsmKd,iK¦ iuf�fghjls�\��fg^+fgm�¶E^�^@�:fgh-iKk-¶�mu��lsd\�\��f
¡�iK¦n�\^Cv«�¤mKh*��Z\lzk-Z�fgZ,^�hj^;lzv*d\muf fg�,�\¦n^�lsd ��' §SÂ�^�iu¦s� i¢©�v«kymKdTv~fjhg�,kyf*iKd+lsd,w�^�£+mKd+fgZ\^�i�fgfghjln�,��fg^Cv«mK�
fjZ\^�fjiK�\¦s^�k�mKhjhg^Cv��!mKdTw�lnd,t�fjm"fjZ\^��¤�\d,kyfglsmKd¸± v�lsd\�\��f�¡�iKhglziu�\¦s^@v@§
� d�ls]_�TmEh�f-iud7f�°E�,^@v�fglsmKdªlzv´Z\m����¤�\dTk&fglsmKdTv�iuhj^"�,vg^@w�i�f�hj�\d�p=fgls]o^E§ � vjvg�\]_^"fjZ,i�f�� ^"ZTi¢¡K^"i

�¤�,d,k&fjlnmEd&%�� ( ��' :2 - � $ � (+%�+�+;v�fgmKhj^@wªlnd�i�fjiu�,¦n^ � iud,w�i�°E�,^�hj© � fgm��!^o^�£�^@ky�\fg^@w��$� ^"�,vg^ %:lsd
� ��©�hg^@��hglnfglsd\t � lsdEfjm�i�iKd:^@°7�\ls¡�iu¦s^�d7f"°7�\^�hj© ��� fgZTi�f"hj^y�¤^@hjv�fgm � §�Â�^�k�iud,d\muf�fjhg^Ci�f � lsd:fgZ\^
vjiu]_^o� i¢©ª�«^ofghj^@iuf�i�]qi�fj^�hjlsiK¦nls½�^Cwª¡�ls^���r¸�!^@k@iu�,vg^ofghj^@iufglsd\t+fjZ\^_�¤�\d,kyfglsmKd:iKv�i�¡�ls^��¼� mK�,¦sw��T^
lsd,k�mKhjhg^Ck&f"��Z,^�dÃfjZ\^�d\^�^Cw�^@wÀ¡¢iK¦n�,^@v"�¤mKhqkymE]_�\��fglsd\t ��� iuhj^+d\mKf_k@iKk-Z\^Cw¹§Ãº ^y�¤mKhj^�k�mK]_�\��fjlnd,t ���
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vgls]o�,¦n©qk�iEk-Z\^*fgZ,^;hj^@vg�\¦nf|mu� �����x{S� ^¯k�iKd\d\mKf|�,vg^¯�\d,k-ZTiud\tE^@wo�¤mKh �������!^@k�iK�,vg^ �������\hjmu}~^Ck&fg^Cw_mK��f
fjZ\^"iuf�fjhgls�\��fj^ G �_§¸Å«mKd,vg^�hj¡�i�fjln¡E^�¦nm�mK¶�iKZ\^@iEw0�«mE�\¦swªw�^y¬,d,^oi_�¤�,d,k&fjlnmEdª��lnfgZ�fjZ\^_vgiK]o^ov��,�\tKm7iu¦zv
²5v�lsd,k�^¯fjZ\^�v��\�,tKmEiK¦sv|mu� � ���oiudTw �����"iKhg^;lsw\^�d7fglzk�iK¦z³«iud,w���Z\m7v�^;Z\^@iEw�lsd,ky¦s�,w�^Cv iK¦n¦!fjZ\^�i�f�fjhgls�\��fj^@v
d,^�^@w\^@w+�¤mKh��!mufgZ �����qiudTw �����T§
�RmEhg^ tK^@d\^�h-iu¦s¦s©KrukymEd,vglsw�^@h
f~�«m�kymEd,v�^Cky��fjln¡E^ iKhjk@v$lsd"fgZ\^�vgl®fj^�vgk-Z\^@]qi\r�� 8 (��6 8 +�� * � � (��6 � +�� *

� � (��6 � +yrK��Z\^@hg^ fgZ,^�iuh-k�v3iuhj^*¦siK�T^@¦n^Cw"��lnfgZofjZ\^�°7�\^�hjln^Cv � iKd,w ��� rEhg^Cv��!^@kyfgls¡K^�¦s©K§�Â�^��*iud7f3fgm�w\^y¬,d\^
io�¤�,d,k&fjlnmEdRlnd0fjZ\^�¬,h-v�f�d\m�w�^�iudTw0�,v�^�lnf¯lsd0fgZ\^ov�^CkymEd,w¹§«Y*Z,^��¤�\d,kyfglsmKd %���ln¦s¦$ZTi¢¡K^�iKv¯�Tm�w�©�fgZ\^
lsd7fg^@hjvg^@kyfglsmKd¸» " 1 	���(+%�+z� " 1 	�� ( � +�� " 1 	�� ( ��� +&§|Y*Z\^�w\lsv�fglsd\tK�,lsvgZ\^@w�¡�iuhjlziu�\¦s^@v*mK� %�lnd,k�¦n�Tw�^�²~�¢³ fgZ\^
w\lsv�fglsd\tK�,lsvgZ\^@w�mu� � iudTw ��� r�iKd,w�²
7E³3fjZ\^;¡�iKhglziu�\¦s^@vSfgZ,iuf*iKhg^�^@l®fjZ\^�h lsd � mKh ��� �,��f d,muf«lsdqfjZ\^;�!m�w�©
mK� %
§  - � $ � (+%�+*iKhg^�w�^�¬,d\^@w�fjm��!^�fgZ\m7v�^�¡�iKhglziu�\¦s^@v*mK��%RfjZ,i�f¯m�k@ky�\h�lsd �698¢§*Y*Z\^��¤�\d,kyfglsmKd %���ls¦n¦
�!^�w�^y¬,d,^@w�iuf d\m�w�^ ��8 (��6980+&§Sb8f k@iud��!^´�,v�^Cw+iuf«d\m�w�^ �"��(��6
�=+|mKd,¦n©_ln�  - � $ � (+%�+	� �6
� �7mKfgZ\^@hg��lzvg^
� ^�k�iKd\d\muf��,vg^�l®f�²µ�T^Ck�iK�,v�^�mK�$fjZ\^�kymEd,v~fjhjiKlnd7f�� ^´ls]_�Tm7v�^Cw+mEd0�,v�lsd\to�¤�\d,kyfglsmKd,v�lnd�¨�^Ck&fglsmKd��,§ `E³y§
Y*Z\^0�\hj^�¡�lsmK�,v�fg^Ck-Z\d\lz°7�\^�k@iud¿�T^�^y£�fg^@d,w�^CwÃfjm�i�v�^�fomK�;iuh-k�v�fgZTi�f_�¤mKhj] i�fjhg^@^�lsdÃfjZ\^Rv�lnfg^

vjk-Z\^@]_i,§3bed�fjZ\lzv�� i¢©Er\i"�¤�\d,k&fjlnmEdRkymK]_�\�\fg^@w0iuf�fgZ\^�hjm�muf�mu��fgZ\^�fjhg^@^�k�iud��!^��,v�^Cw�lnd0lnfjv�w�^Cvgk�^�d�p
w,iud7fjv@§Sº«©�iK�\�\¦s©�lnd\t"fgZ,lsv fj^@k-Z\d\lz°7�\^´fgmofgZ,^;�¤mE¦n¦sm���lsd\tovg^yf*mu�
d\m�w�^@v�maqh(n!_#a*b*b%{ maqh(n!_#a*b*b�
��b7fx{
maqh(n!_#a*b*b�ygyw ���t{ maqhWn!_/a*b*b��!wg*n�iud,w m/aqh(n!_/a=b*b��!wnyf;� ^¯mE��fjiKlndqfjZ\^;�¤mK¦s¦nm���lsd\t��¤�\dTk&fglsmKd���Z\lzk-Z
lzv�kymE]_�\��fg^Cw�lnd�fgZ,^�d\m�w�^ m/aqh(n!_/a=b*b�iudTw+�,vg^@w�lsd�iK¦n¦¸fgZ\^�mKfgZ\^@hjv@§

�=� L�� � 5�� ��� � � \�� � \�� ���qN ����������� 4�
 � \ �])($��
� \�� � L�� ���K���K� \�� ���%4��7VW0� �$�� ��$9"K� \�� ���K��� � � 5	� ���K���%4��
�=�������@� � ���qN �����������t���%4��,�  (- 6 � L�� � 5	�

� ��� � ���5��� �µ� 1 Ð¸Ð�� � � Ì �\Ñ
G �\fgls]olzv�fglzk�¦sm�mK¶�iuZ\^CiKwR�!^�hg�¤mKhj]qv�iKw\w�lnfglsmKdTiu¦3kymK]_�\�\fji�fjlnmEd�fjZ,i�f�]qi¢©R�T^o�,vjiu�\¦s^"lsd�¦siufg^�h´d\m�w�^Cv�§
É,mKh�^�£�iK]_�\¦n^Er\kymEd,v�lzw�^@h«fjZ\^�d\m�w�^ maqh(nyoWpqfgtj�m=uql�ru��Z\^@hg^�� ^´d,^�^@w+fgm�k�mK]_�\��fj^´fgZ\^��¤mE¦n¦sm���lnd,t
��� � L�� � 5�� � 5 N�4 
 � 5!6 -(-(8 0 $9�,� 5	� � 5 N ���K���K���%4�� \ �')($9�,� \�� � L�� �K���K���K���%4��7V(0� �$�� �>$9"K� \�� ���K���K� 5	� ���K���%4��

L���� I9B

bed�fgZ,^�d\^y£�f�d\m�w�^Er!m/aqh(n!_/a=b*bzj�m=ut{�_uql�� ^´d,^�^@w�fjm_k�mK]_�\��fj^�°7�\^�hj© � ���T»
� ���/� L�� � 5	� ��� � ���iN�4�
 � \ �')($9�,� \�� � L�� ���K���K���K���%4��dVW0� �$�� ��$�"�� \�� ���K��� � � 5	� ���K���%4��i��������@� � ���iN ���K���K���%4��

L���� I9B�� 5���� .�B

¨��,�\�Tm7v�^_� ^"�*iud7f´fgm0w�^y¬Td\^qi��¤�\dTk&fglsmKd��¤mEh ���+fgZTi�f�iu¦zv�m��!^�hg�¤mKhj]_v�iK¦n¦
fgZ,^od,^@ky^Cvgvjiuhj©RkymE]"p
�,��fjiufglsmKdÃ�¤mEhofgZ\^R°7�\^�hj© � ���,§¿Y$m�w�m�fgZ\lzv�r«�«^0w�^�¬,d\^Ri��¤�,d,k&fjlnmEdÀfjZ,i�fqlsd,ky¦s�,w�^CvofgZ\^RkymE]_]omEd
vg�\�\tEmEiK¦sv@ru�\��f*iu¦zv�m��!^�hg�¤mKhj]qviudqmE��fg^@h�ps}~mKlsd_��l®fjZ_fgZ\^´v��,�\tKm7iu¦zv3mu�¹�TmKfgZ ���"iud,w � ����d\mKf«lsd,ky¦s�,w�^Cw
lsd�fgZ\^�lsd7fg^@hjvg^@kyfglsmKd¸§¨��!^@k�l®¬Tk@iu¦s¦n©Er��«^�� mK�\¦zw�w�^y¬,d,^�fgZ\^��¤�\dTk&fglsmKd
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Y*Z\lzv;�¤�\d,kyfglsmKdªlzv´w�^y¬,d,^@w�lsd�fjZ\^�d,m�w\^ maqh(nyoWpqfg��\��f�k�iKdªiu¦zvgm+�!^"�,vg^@w�lndªfgZ\^ohg^@��hglnfglsd\t�mK�
mEd\^¯mK�¹fgZ\^�°7�\^�hjls^@vmK�¸fgZ,^;d\m�w�^ maih(n!_/a*b=b¹§ -¯mufj^�fgZTi�f*lnd+fgZ\^;d\m�w�^ maqh(n!o�pqfg�� ^;w�moi�}~mElnd���lnfgZ
{SiKh�f3fgZTi�f|lzvSd\mKfd\^@k�^@vjvgiKhg©�fjZ\^�hj^KrE�\��f|��ls¦n¦Tw�hjiEv~fjlsk@iu¦s¦n©�hg^Cw��,ky^ fjZ\^¯kym7v~fSmK�?k�mK]_�\��fjlnd\t maqh(n!_#a*b*b¹§
�RmEhg^ tK^@d\^�h-iu¦s¦s©KrukymEd,vglsw�^@h
f~�«m�kymEd,v�^Cky��fjln¡E^ iKhjk@v$lsd"fgZ\^�vgl®fj^�vgk-Z\^@]qi\r�� 8;(��698=+�� * ��� (��6 �!+�� *

� � (��6 � +yrK��Z\^@hg^ fgZ,^�iuh-k�v3iuhj^*¦siK�T^@¦n^Cw"��lnfgZofjZ\^�°7�\^�hjln^Cv � iKd,w ��� rEhg^Cv��!^@kyfgls¡K^�¦s©K§�Â�^��*iud7f3fgm�w\^y¬,d\^
i��¤�\d,k&fjlnmEd�lsd�fgZ\^|¬,h-v~f$d,m�w\^SfgZ,iuf
iK¦svgm��!^�hg�¤mKhj]_v¹fgZ\^ kymK]_�\�\fji�fjlnmEd�d\^@k�^@vjvgiKhg©¯�¤mKh$fgZ\^ v�^CkymKdTw�d\m�w�^K§
�$^yf � o�T^"fgZ,^"lsd7fg^�h-vg^@k&fjlnmEdRmu�fjZ\^o�Tm�w�ls^@v;mu� � iud,w ��� §�Y*Z\^��¤�\d,k&fjlnmEd %���ls¦s¦�Z,i¢¡E^"iEv¯�!m�w�©0fgZ\^
^�£��\hg^CvgvglsmKd ( �  � �

�
(*" 1 	���( � + � � ;+�+ � �

�
(*" 1 	 ��( ��� + � � ;+&§SY*Z\^;w\lsv�fglsd\tK�,lsvgZ\^@w�¡¢iKhglziu�,¦n^Cv|iuhj^�fjZ\^¯�\d,lnmEd

mK�|fjZ\^�w�lzv~fjlnd\tE�\lzv�Z\^Cw�¡¢iKhglziu�,¦n^Cv;mK� � iudTw ��� §A - � $ � (+%�+´iuhj^qw�^y¬,d,^@w�fgm0�!^_fgZ\m7v�^_¡�iuhjlsiK�\¦s^@v�mu��%
fjZ,i�f�m�k�k��\h;lsd �6 8 §�Y*Z,^��¤�\dTk&fglsmKd&%���ls¦n¦3�!^ow�^�¬,d\^Cwªi�f�d\m�w�^ � 8 (��6 8 +y§�b8f�k@iud��!^_�,vg^@w�iuf´d\m�w�^
� � (��6 � + mEd\¦n©+l®�� - � $ � (+%�+	� �6 � »SmKfgZ\^@hg��lzvg^´� ^�k�iKd\d\muf��,vg^�lnf@§
� v���l®fjZ�k�mKd,vg^�hj¡�i�fgls¡K^�¦nm�mK¶�iKZ\^@iEw¹r?�«^_k�iKdªtK^@d\^�h-iu¦sls½�^�mE��fgls]_lsv�fglzko¦nm�mE¶¢iKZ\^@iEw0fgm�fghj^�^Cv´lnd�fgZ\^

vglnfg^_vgk-Z\^@]qi\§�É,mKh´^y£\iu]_�\¦s^Kr?fjZ\^o�¤�\d,k&fjlnmEd�vgZ\m���dªiK�Tm�¡E^"k@iud�iK¦svgm+�!^_�,vg^@w�lndªfgZ\^_hj^���hjl®fjlnd\t7v¯mK�
fjZ\^¯°7�\^@hgls^@vSmK�¹d\m�w�^@v%m/aqh(n!_/a=b*b�
��=b!fx{ m/aqh(n!_/a=b*b�yg!w ���t{ maqh(n!_#a*b*b��!w/g*n��!wn*fx{ maqh(ny_/a*b*b��ywg*n
iKd,w m/aqh(n!_/a=b*b¹§

� � Ì �� � 1 �µ� Í¿Ð � 1 Ð¸Ð�� � � Ì �\Ñ
�
É
lstK�\hj^_��v�Z,m���v´fgZ\^�^�£��T^@hgls]_^�d7fjiK¦hg^Cv��,¦®f-v�kymKdTky^�hjd\lsd\tRkymEd,v�^@hg¡�iufgls¡K^_¦nm�mE¶¢iKZ\^@iEw�k�mK]_�\��f-i�fjlnmEd,v�§
Y*Z,^�tKh-iu�\Z,vSvgZ\m��¿fgZ\^�vg�!^�^@w\�\�,vmE��fjiKlnd,^@w"�¤mKhSfjZ\^�Y*{ Å�ÆuÇ w\iufjiu�TiKvg^@v3��lnfgZ�vjk�iu¦s^ �µiKkyfgmKh-v 5,§n��iudTw
�E§�Â�^_mK�,vg^�hj¡K^�fgZ,iuf´fjZ\^�kym7v~f�mu�*kymE]o�,��fglsd\t m/aqh(n!_/a=b*b0� iEv´d\muf�i %?^@kyfg^Cw¹r¸��Z\ls¦n^ofjZ\^qv��!^�^Cw��\�,v
mE��fjiKlnd,^@w0�¤mEh´lnfjv�w�^Cvgk�^�d,w,iud7fjv;hjiKd\tK^Cw��¤hgmE] �µiKkyfgmKh-v;mu� �qfgm����B7qlnd�fgZ\^o¦s^y� f�tKh-iu�\ZªiKd,wR�¤hjmK] `
fjm07��65_lnd0fjZ\^�hjlstKZ7f�mKd\^E§Kmaih(n!_/a*b=b�lzv¯i��,iuhgfglzky�\¦ziuh�d,m�w\^��!^@k�iK�,vg^�l®f´Z,iKv�fgZ\hj^�^�mE��fgtEmKlsd\tq^@w\tK^@v
��lnfgZ_vgln]_ls¦siKh
°7�\^@hgls^@v*² � ���O{ � � � w ��� � ����³¹fgZ,iuf3�!^�d,^y¬\f3�¤hjmK]NfgZ,^«�¤�,d,k&fjlnmEdok@iKk-Z\lsd\t;w\mKd\^*i�f3fgZ,lsv
d,m�w\^K§�É
lntE�\hg^ �qvgZ\m���v*fjZ\^�hj^@vg�\¦nfjv*�¤mEh¯mK�\fgls]olzv�fglzk�¦nm�mE¶¢iKZ\^@iEw¹§ Â�^�mE�,vg^�hj¡K^�fgZTi�f�fjZ\^�maqhWn!oWpqfg
d,m�w\^Kr!��Z\lsk-ZªZ,iKv;iudªiEw\w�lnfglsmKd,iK¦�kymE]_�\��fjiufglsmKd¸r!�*iKv¯vg¦sm��«^CwRw�m���dR��©0iq�µiKk&fjmKh;mu�|`\§���r!��Z\ls¦n^�fgZ\^
vg�!^�^@w\�\�,v;�¤mKh´l®f-v�w�^@vjky^@d,w\iud7f-v¯¡�iuhjls^@w0�¤hjmK] �+fgm��@`K�+i�f�vgk@iu¦s^��µiKkyfgmEh�5,§n�oiud,w��¤hgmE] ��fgm��@�,��i�f
vjk�iK¦n^*�µiEk&fjmKh��E§�Â�^�d\mKfglzky^*fgZTi�f|lsdq�TmKfgZ+k@iKvg^@v@ru� ^�tK^yf«]omEhg^�ls]_�\hjm�¡K^�]_^@dEfiuf«vgk@iu¦s^*�µiKkyfgmKh¯�*fgZ,iKd
iuf�vgk@iu¦s^;�µiEk&fjmKh 5\§s�K§
Â�^*^�d,w�fgZ\lzvSvg^@k&fjlnmEd���©�d\mKfglsd\t¯fjZ,i�fS¦sm�mK¶�iuZ\^CiKw�k�mK]_�\��f-i�fjlnmEd,v
�T^@d\^y¬\f3�¤hjmK] vg�T^Ckyln¬Tk«�,i�fgfg^�hjd,v

lsdRfjZ\^ov�fghj�,kyfg�\hj^�mK��«^@�ªv�lnfg^Cv�§ ��m�� ^�¡E^�hCr\fgZ,^@vg^��,iuf�fg^@hgdTv¯m�k�k��\h�°E�,l®fj^��¤hj^@°7�\^�d7fj¦n©0�!^@k�iK�,vg^�fgZ,^�©
k�mKhjhg^Cv��!mKdTwqfgmqiod,iufg�\h-iu¦¹mEhgt7iud\ls½@iufglsmKd�mK�3w\iufjiolsd0ioZ\ls^�h-iuh-k-Z\lzk�iK¦,�µiEv�Z\lsmKd$§
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iKd,w¹r¸iEv;lsd�fgZ\^"¬,h-v~f�k�iEv�^Er¹i��¤�\dTk&fglsmKd�lsdªfjZ\^_d\m�w�^ �!wg*n?§ .S£\ky^��\f´�¤mEh´fgZ\^_d\m�w�^ _/a=b*bdc7e#f/g?rTfgZ\^
hj�\d\d,lnd\t�fjln]_^@v�mu��iu¦s¦*fgZ\^RmKfgZ\^@hqd\m�w�^@vqiKhg^RkymE]_�,iuh-iu�\¦s^���l®fjZ¿fjZ,i�f�mK�;fjZ\^R�\hj^�¡�lsmK�,vohj�\d�p=fgls]o^
�!mK¦slzky©K§�Y*Z,lsv´^y£\iK]o�,¦n^"Z\lntEZ\¦slntEZEf-v;fgZ\^_vgi¢¡�lsd\tEv;mK�\fjiulsd\^CwR�\�\hj^�¦s©R��©R^y£��\¦smKlnfglsd\t�fjZ\^qv~fjhg�,kyfg�\hj^�mK�
fjZ\^�� ^��0v�lnfg^Er\��l®fjZ0�\hjiEk&fjlsk@iu¦s¦n©qd\m_]_^�]_mEhg©�m�¡E^�hjZ\^@iEw¹§

� �?� �U�y�����"�����
	 � �

Y*Z,^�fgZ,^!����������	����� vg©�v~fj^�]�lsv+ln]_�\¦s^�]_^@dEfj^@w iKd,w��¤�\¦s¦s©ÁmE�T^@hjiufglsmKd,iK¦5r fjZ\mK�\tEZOfgZ,^�kymE]_�\ln¦s^�h
�¤hjmK]¥w\^@ky¦ziuh-i�fjln¡E^�vg�T^Ckyln¬Tk�iufglsmKd,v¯fgm�hg�,d�p5fjln]_^o�TmE¦nlzkyls^@v´lzv´hg^@¦siufgls¡K^�¦s©Rv�ls]_�\¦s^K§�Y*Z\^_°7�\^�hjls^@v;lnd�fgZ\^
vglnfg^0w�^y¬,d,l®fjlnmEdÁiKhg^�tKls¡K^�d¿lnd�¨21 �riKd,wÀiKhg^�iu¦s¦nm�� ^@w:fgm�kymKd7f-iulsd¿vg^�¦s^@k&fjlnmEd,v@r�\hjmu}~^@kyfglsmKd,v@r?}~mKlsd,v
iKd,w�mE��fg^@hµ}~mElndTv�§o���\d�p=fgls]_^o�!mK¦slzkyls^@v�iuhj^"^�£��\hg^Cvgvg^@wªlnd�fgZ,^o¦ziud,tK�,iKtK^"w\^@vjkyhjln�!^@wªlnd�fgZ\^_�\hj^�¡�lsmK�,v
vg^@kyfglsmKd¸§¿Â�^0d\mKfg^�fgZ,iufql®fqlzvqiu¦zv�m��Tm7vgvgls�\¦n^��¤mKhqi��«^@�Ávglnfg^RiKw�]_lsd\lzv~fjhjiufgmKh"fgm�w�lshg^Ck&fj¦n©Àvg�!^@kyln�¤©
iª�,iuhgfglzky�,¦siKhow�^Cv�lshj^@w:hj�\d�p=fgls]_^��!mK¦slsk�©Kr��©��,iEvgvglnd,t ����������	�����_± v_kymK]_�\ls¦s^�hC§�Y*Z,lsv��¤^@iufg�\hj^��*iKv
iK¦svgm��,iKh�fjlsk��\¦ziuhj¦n©��,vg^y�¤�\¦�w��,hglsd\t�fjZ\^��T^@h��¤mEhg]qiudTky^+^@¡�iu¦s�,i�fjlnmEdÀv~f-iutE^Kr3��Z\^�hj^�Z7�,d,w�hj^@w\v"mu��hj�\d�p
fjln]_^;�TmE¦nlzkyls^@v«�«^@hg^¯]_iKd��,iu¦s¦n©otK^@d\^�h-i�fj^@wqiKd,wofg^Cv~fj^@w�lsd�mEhjw�^@hSfgm"lsvgmK¦zi�fj^�fgZ,^;�!mEvgl®fjln¡E^�mKh«d\^�t7i�fjln¡E^
^ %!^Ck&f-v�mu�
�,iuhgfglzky�\¦ziuh fj^@k-Z\d\lz°7�\^@v�fgZ,iuf*� ^�^y£��\¦smKhj^@w¸§
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lstK�\hj^�
��»_��^@vg�\¦®f-v�mK��f~�«m�hg�,d�p5fjln]_^��TmE¦nlzkyls^@v@§ªY*Z\^��\�\�!^�hotKh-iu�\ZÃvgZ\m���v�iªhg�,d�p5fjln]_^��TmE¦nlzky©�lsd

��Z,lsk-Z¿
� ·º
mu�«iEw\w�lnfglsmKd,iK¦�]_^@]omEhg©0�*iKv;�\hjm�¡7lzw�^Cw¹r¹iud,w�fgZ\^o¦nm�� ^�h;tKh-iu�\Z�v�Z\m���v´i��!mK¦slzky©R��Z\^@d

mEd\¦s©��+5E��º�
�«^@hg^��\hjm�¡�lsw\^@w¹§

�
�\hgm���vglsd\t:v�^CvgvglnmEdÁ

v�fjiKh�f-v���lnfgZ
i:vgln]_�\¦s^�hj^@°7�\^Cv~f��¤mEh+i:hjm�muf�mu�´fgZ,^ª� ^��O

v�lnfg^Er���Z\lzk-ZO
lsv

�,hg^CkymK]_�\�\fg^@w¸§;bed�mKh-w�^�h¯fgm+^@]_�\¦nm�©0mE�\h;hj�\d�p=fgls]_^��!mK¦slsk�ln^Cv�r?��Z\^@d�iKd�
�¯Y���

�¿
�,iKtK^�lzv�v�^@hg¡E^@w�fgm

fjZ\^��\hjm���vg^�hCr¢fgZ\^�mE��fgtEmKlsd\t�¦nlsd\¶�v¯²µ��l®fjZ\lsdqfgZ\^;vgiK]o^�vglnfg^C³3iKhg^�ls]_�\¦s^�]_^�d7fg^CwqiKvk@iu¦s¦svSfgm�i�Å ·b8p8�\lsd
vjkyhjls��f@§ Y*Z\^"Å ·b8p=�,lnd�vjkyhjln�\f�fjiu¶E^@v�iEv�lnd,�\��f�fjZ\^�d\m�w�^�lsd0fgZ\^"v�lnfg^�vjk-Z\^�]qi,r�fgZ\^��,lnd,w\lnd\t7v��¤mEh�fgZ\^
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É
lstK�\hj^|�,» ����������	�����OiKhjk-Z\lnfg^Ck&fj�\hg^E§$Ç;muf�fj^@w��Tm¢£�^@v�hj^y�¤^�h$fgm¯fgZ\^ ]qiulsd�kymEd,ky^@��fg�,iK¦E�,Z,iKvg^@v�w��\hjlnd\t
fjZ\^�� ^��0v�lnfg^�w�^Cv�lstKd$§S¨�mK¦slsw��!m¢£�^Cv lnd,w\lsk@i�fg^�fjZ\^�]qiulsd�k�mK]_�!mKd\^@dEf-v*mu�
fgZ\^�vg©�v~fj^�]0§

¡�iKhglziu�\¦s^@v�iEvgvgm�kylzi�fg^Cw���lnfgZ�fgZ,^qd\m�w�^�iud,wªfgZ,^q�\hgm���vglsd\t�k�mKd7fg^�£�f@§qY*Z\^�vjkyhjln��f�k@iu¦s¦sv´fjZ\^ �¯Y����
tE^�d\^@hjiufgmEh@r3��Z\lzk-ZÀlsdÃfj�\hgdÁk�iK¦n¦zv ���������
	�����_± v"^�£�^@ky�\fglsmKdÃ^@d\tKlsd\^���l®fjZÀfjZ\^�vjiu]_^��,iuh-iu]_^�fg^�h-v@§
Y*Z,^�^y£�^@k���fglsmKd�^�d\tElnd,^;�¤mE¦n¦sm���v fgZ,^�hg�\d\p5fjln]_^��TmE¦nlzky©Er,iudTw+fjZ\^�hj^@vg�\¦®f�²¤fgZ\^�w\iufjiqk�mKd7fjiKlnd\^Cw+lsd�fgZ\^
�TiutK^0iudTw¿lsd��¤mEhg]qi�fjlnmEdÁiK�TmE��f_fgZ\^RmE��fgtEmKlsd\t�¦nlsd\¶�v-³�lzv�vg^�d7fq�,iKk-¶Ãfgm�fgZ\^��;Y����NtK^@d\^�h-i�fjmKh_lsd
mEhjw\^�h*fgm�kymK]_�\�\fg^�iKd �;Y����:�,iKtK^��¤mEh�fgZ,^��\hjm���v�^@h@§|Y*Z,^�hg^C°7�\^@v�f@r!iKv�� ^�¦s¦$iKv;iu¦s¦¹fgZ,^�v~f-i�fjlsv�fglzk�v
iEvgvgm�kylzi�fj^@w���l®fjZÃlnf�²¤�\fgls¦nlnf~©�mu�¯k�iEk-Z\^@v@r
hg^Cv��!mKd,vg^qfjln]_^KrSk@iuh-w�lndTiu¦sl®f~©�mu��hj^@vg�\¦®fjlnd,tªw\i�f-i\r3^yf-k@³�iuhj^
hj^@k�mKh-w�^@w+lnd�fjZ\^��«^@��vglnfg^�fgh-iKk�^K§
bed�mKh-w�^@h"fjm��T^@h��¤mEhg] mE�\hq^y£��!^�hjln]_^�d7f-v_�«^0iu¦zv�m�ls]_�\¦n^@]_^�d7fg^Cw¿i��\hjm���v�^@hovgls]��\¦zi�fjmKhC§ÁY*Z\^

lsd\�\�\f"fjm�fgZ,lsv"]_m�w\�\¦n^�lzv"i�v�^�f"mu���,hgmE�,iu�\ls¦sl®f~©:w�lzv~fjhgls�\��fjlnmEd,v@riKv�w\^@vjkyhjln�!^@w:lsd¿vg^@kyfglsmKdÃ`,§�Y*Z\^
vgls]��\¦zi�fjmKh���©��,iKvjv�^Cv´fgZ\^��¯Y����OtE^�d\^@hjiufgmEh�iKd,w�k�iK¦n¦zv�fgZ,^�^y£�^@k���fglsmKd�^@d\tKlsd\^+w�lshj^@k&fj¦n©E§ · ls¡K^@d�i
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d,m�w\^;lsd+fjZ\^�vgl®fj^;tEhjiK�\Z¸r7fgZ\^�vgln]"�\¦zi�fgmEh*hjiKd,w�mK]_¦s©qk-Z\m�mEvg^@v|fgZ\^�d\^�£7f�d\m�w�^´fjmohj^@°7�\^Cv~fCr�iKk�k�mKh-w�lsd\t
fjmofgZ\^�tEln¡E^�d��\hgmE�,iu�,ln¦sl®f~©�w\lsv�fghjln�,��fglsmKd¸§
Y��«mªln]_�!mKhgfjiud7f�ls]_�\¦s^�]_^�d7fjiufglsmKdÀk-Z,mKlzky^@v�hg^@tEiuh-w�lsd\t0fgZ,^q�¤�\d,kyfglsmKd,v"�«^@hg^+¦n^Ciuhjd\^@w��¤hjmK](mK�\h

^�£��T^@hgls^�d,k�^K§*É
lnh-v~fCr,�¤�,d,k&fjlnmEd,v¯vgZ\mK�,¦sw0�!^�ls]o�,¦n^@]o^@d7fg^@wRiEv�fj^�]_�TmEhjiKhg©�fjiu�,¦n^Cv�r,fgZ��,v¯i¢¡EmKlzw�lsd\t_fgZ\^
m�¡E^�hjZ\^@iEw¯mK��¦nmEtKtKlsd\t�mE�T^@hjiufglsmKd,v@§�¨�^CkymKdTw¹r¢l®f
lsv$�T^@d\^y¬Tk�lsiK¦ufjm;w��\�,¦nlzk�iufg^SfjZ\^«w�mE]qiulsd,v¸mK�7fjZ\^«k@iKk-Z\^Cw
�¤�,d,k&fjlnmEd,v�mK�\fjvglsw�^´fjZ\^�Ç;º*�ª¨¹r�fgZ\^@hg^@��©+vgi¢¡�lsd\t_iow,i�fjiK�,iKvg^�iKk@ky^@vjv ��Z\^�dRiEk�ky^Cvgvglsd\t��¤�,d,k&fjlnmEd,v�§
Y*Z\^"v�©�v�fg^�]Êlzv�ls]o�,¦n^@]o^@d7fg^@w�lnd �7i¢¡�i_m�¡K^�h��Tv�lsd\tqfjZ\^ G h-iKky¦s^�Ç´º ��¨ � ^�h-v�lsmKd ��§ `,§ 7\§ � ¦n¦�fgZ\^

w,i�fjiK�,iKvg^�kymKd,d\^@kyfglsmKd,v�iKhg^�w�mKd,^�fgZ\hjmK�\tEZ G h-iKk�¦n^E± v �7Ç;º�Å Y*Z\lndRw�hjls¡K^�hC§

� � � � /��y��#$	 � ��#����	� ��e������ � � � -��

Å«mE]_]o^@hjk�lsiK¦S�\hjm�w\�,k&f-v��¤mKh�k�mKd,v�fghj�,kyfglsd\tR�«^@�:v�lnfg^Cv��¤hgmE]Ä¦ziuhjtK^qw\iufjiu�TiKvg^@v�iudTw�hj^@k�^�d7f�hj^@vg^@iuh-k-Z
�,hgmKfgmuf~©��!^@v�iuhj^qky¦s^@iKhg¦s©R]_m�¡7lsd\t0lsdªfjZ\^�w�lshg^Ck&fglsmKd�mK� w�^Cky¦ziuh-i�fgls¡K^_vg�T^Ckyln¬Tk�iufglsmKd�mu� fgZ\^�v�fghj�,k&fj�\hj^
iKd,w�kymKd7fj^�d7f�mu�3�«^@��vgl®fj^@v@§ � kyhjl®fjlsk@iu¦¹lzvgvg�\^�fjZ,i�f�ls]_]o^Cw�lzi�fg^@¦n©�iuhjlsvg^@v lzv F D%��Rfgm�k�mK]_�\��fj^��,iuhgfjv
mK�3fgZ\^ov�lnfg^E§�Å«�\hjhg^@d7fg¦s©Kr,� ^���vglnfg^"w\^@vglntEd\^�h-v�]qiud��,iK¦n¦s©�mE��fgls]_ln½@^"vgl®fj^�w�^Cv�lstKd�lsd�mEhjw�^@h�fgm�iKk-Z\ls^�¡E^
hj^@iEv�mEd,iu�,¦n^;�T^@h��¤mEhg]qiudTky^Kr\iKd,w+fgZ\lzv�lzv�i_¡K^�hj©q¦ziu�!mKh�lsdEfj^�d,vgls¡K^�iKkyfgls¡7lnf~©K§
Y*Z\lzv��Tiu�!^�h�w�^Cvgk�hgls�T^Cw�v�^@¡K^�h-iu¦*fj^@k-Z\d,ls°7�\^Cv_�¤mKhqmE��fgls]_ln½@lnd\t�fjZ\^�hj�\d�p=fgls]_^R�T^@Z,i¢¡�lnmEhqmu���«^@�

vglnfg^@v@rSiud,w:iR�¤hjiK]o^@�«mEhg¶ªlndÃ��Z,lsk-ZÃw�^Cky¦ziuh-i�fjln¡E^�v�lnfg^+vg�!^@kyln¬Tk@i�fglsmKdTv�k�iKd:�T^�iu��fjmK]qi�fjlsk@iu¦s¦n©�kymE]"p
�,ln¦s^@w+lnd7fgm"hg�,d�p5fjln]_^´�TmE¦nlzkyls^@v«��Z\lzk-Z+lsd,kymEhg�!mKh-i�fj^�fgZ,^@vg^;mE��fgls]_ln½Ci�fglsmKdTv�§3º hgm7iKw�¦s©ovg�!^@iu¶�lsd\t,r�]qiud�©
mE��fgls]_ln½Ci�fjlnmEd,v*iuhj^¯^@iEv�©_fjmoiEk-Z\ls^�¡K^´ln��� ^;Z,i¢¡E^¯�\d,¦nls]_l®fj^@w0v��TiKky^E§���m�� ^�¡K^@h@rE�«^�Z,i¢¡E^;vgZ\m���d�fjZ,i�f
^@¡K^@d"��lnfgZ_¦sln]_lnfg^@w_iEw\w�lnfglsmKd,iK¦�vg�,iEky^*�«^�k@iudomK��f-iulsdovglntEd\ln¬Tk�iKdEfSmEhjw�^@h�p8mu� p8]qiutEd\l®fj�,w�^ v��!^�^Cw��\�,v3��©
^�£��\¦nmEl®fjlnd,t"fjZ\^�v�fghj�,k&fj�\hg^�mK�$fjZ\^��«^@�Rv�lnfg^E§Â�^�w\^@vjkyhjln�!^@w�i_Z\^��,hglzv~fjlsk´�,iEv�^Cw0iu¦stKmKhjlnfgZ\] �¤mEh¯kymE]"p
�,ln¦slnd,t�i�w�^@k�¦siKhjiufgls¡K^"�«^@��vgl®fj^ow�^�¬,d\lnfglsmKd�lnd7fjm�i�hg�,d�p5fjln]_^o�TmE¦nlzky©Er¸��Z\lzk-Z�iK¦nhj^@iEw�©0©7ls^�¦zw�^Cw�]��Tk-Z
�!^yfgfg^@h¯�!^�hg�¤mKhj]_iKd,ky^�lsd0mK�\h�^�£��T^@hgls]_^�d7fjv@§«Y*Z\^��,hgmE�\¦n^@]ÈmK�Sw\^�¡K^@¦nmE�\lsd\tqkymK]_�\ls¦zi�fglsmKd0iu¦stKmEhglnfgZ,]_v
fjZ,i�f�iKhg^o�TmKfgZ�^y¾�k�ln^@dEf�iKd,wª�,hgm�w��,k�^"Z,lntEZ�p8°7�,iK¦nlnf~©Rhj�\d�p=fgls]o^_�!mK¦slsk�ln^Cv�lsv�k�¦n^Ciuhj¦n©�i��\hjmK�,¦n^@]¥w�^yp
vg^�hj¡�lnd,t�vglntEd\l®¬!k�iud7f´�¤�\hgfgZ\^@h´hj^@vg^@iKhjk-Z$§�É�lsd,iK¦n¦s©Kr¸iKd\mufjZ\^�h�ls]o�!mKhgfjiKd7f´d\mKfg^qiu�!mK�\f´mE�\h´�¤hjiK]o^@�«mEhg¶
iKd,w0ls]o�,¦n^@]o^@d7fji�fjlnmEd�lzv�fgZTi�f¯fjZ\^�©0� ^�hj^��\�\hj�Tm7v�^@¦n©0w�^Cv�lstKd\^Cw�fgm��T^��,�\ln¦nf ��� �#� ��mK�SiKdR^y£�lzv~fjlnd\t
w,i�fjiK�,iKvg^�vg©�v�fg^@] iud,wRw�lzwRd\mKf;hj^@°7�\lshg^�]_m�w�ln�¤©�lnd\t�iud�©�mu�lnfjv�lsd7fg^@hgd,iK¦sv@§�bedR�µiEk&fCrTmE�\h¯�\hjmufjmuf~©��!^
k@iud��T^�w\^��\¦sm�©K^Cw�mKd�fjmK��mu�Siud�©9�7Ç;º�ÅOk�mK]_�\¦slsiKd7f�w,i�fjiK�,iKvg^K§
Y�m��!^�tKlsd0mK�\h;w�lsvjky�TvgvglnmEd0mu�3hg^@¦siufg^@w�� mKhj¶?r,v�^@¡K^@hjiK¦¹mufgZ,^�h¯vg©�v~fj^�]qv�Z,i¢¡E^�k�mKd,vglzw�^�hj^@w�� ^��Rv�lnfg^

]qiKd,iutE^�]_^�d7f��,iEv�^Cw�mKdÃw�^Cky¦ziuh-i�fgls¡K^qhj^��,hg^Cv�^@dEf-i�fjlnmEd,v�3 ��r87�r��Tr 7��Kr
`�rM7 � 9 �\�\f"d\mEd\^+kymEd,vglsw�^@hg^Cw
fjZ\^q�\hjmK�\¦s^�] mK� hj�\d�p=fgls]_^_]_iKd,iutE^�]_^�d7f�mu� fgZ\^qvgl®fj^K§�Y*Z\^_� mKhj¶Rmu��3 7 �69«kymEd,vglsw�^@hjv;fjZ\^q�\hjmK�\¦s^�]
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B*C�D9EGFIHJHJF	KALNMPO�QSRTDAUVCPDXWZYPD�RTLJD\[]H^QS_`D�HJLJMPO1UTCPD�QIRTa\[]LJMbUVC�D�[VLcUTDd[Ta.CPD�ebQ�LNMgf�LJOIYPRTD�h�ijB*CPDdQSUkUVRTLJ_PYlUVD
MmQSe�D\[*LJMn_mF�HJoEpQ�aqDrQSRTDX_mF�YPM�o(s	QSRTLJQI_PHJD\[tLNM(UTCPD1oluM�QSe�L^a�D�s	QSHJY�Q	UTLNF�M�i

vxwzy f�{t|Tf�e7}�~ �Vf����z���"� y f/{t|�f e]|Z�/}
v7��y e/{t|Tf�{t|Tege�}�~ �Ve/�T�����"� y e/{t|S�9��|Te e�|��/}
v ¡ y�� {t| � e�|Te�{]}/~ � �\������� ����� y�� {t| � e�|���| ���1|Z�/}
v ¤ y�� {t| � e]|Te�{]}�~ � ����� ���z�A��� y^� {t| � e�|��j|	���1|�/}
v7��y�� {t|�f/{t|�f e�}�~ � �\������� ����� y^� ��|l�j|��j|Te/{t|��/}�|Le��T�����"� y e�{t|�j|�f/{t|I�/}�|Lf����z���"� y f�{t|Lf e]|Z�/}
v ¢ y�� {t|Tf�{t|Tf�e7}�~ � ����� ���z�A��� y^� �1|l�j|��j|�e�{t|Z�/}�|Le/�T�����"� y e�{t|��j|Tf�{t|Z�/}�|Lf��k�z���"� y f�{t|Lf�e�|I�/}
vj�\y^� {t| � {t| � e7}�~ � � �.�p� y^� {t| � e]|Z�j|��j|Z�/}�| � �.�p� �\������y^� {t| � ��|�j|��j|Z�/}
v £ y�� {t| � {t| � e7}�~ � � ��� ���z�A�k� y^� {t| � e�|Z�j|��j|Z�/}�|	¡�w��� d^����� y�¢ {t|��j|Z�j| � �1|�j|Z�/}�| ¢ �p£���� y�¢ {t| � {t|Z�j|��j|Z�j|��/}
v7¤�y�� {t| � {t| � e�}7~ � �\������� ����� y^� {t| � e]|�j|I�j|Z�/}�|	¡�w��� d^���k� y^¢ {t|Z�j|��j| � {t|��j|Z�/}�| ¢ �p£���� y^¢ {t| � �1|�j|Z�j|��j|Z�/}
vxwk¥�y�¢ {t| � {t| ¢7¦ }�~ � ¢ �p£���� y�¢ {t| � ��|�j|��j|S§A¨1|��/}
vxwzwzy�� {t| � {t| �m© }�~ ��¡�w��� d^����� y^¢ {t|�j| � {t| � �1|�j|Z�/}�| ¢ �p£���� y^¢ {t| � �1|�j|Z�j|��j|Z�/}�| � �.�G� yJ� {t|l�j|��j| �m© |��/}
vxwk��y�� {t| � {t| �`ª }/~ �m¡�w��� d^���k� y^¢ {t|�j| � {t| � ��|�j|��/}«| ¢ �p£���� y�¢ {t| � ��|�j|��j|Z�j|Z�/}�| � �.�G� yJ� {t|l�j| �`ª |��j|Z�/}
vxw ¡ y�� {t| � {t| � {t| � e7}/~ �m¡�w��� d^����� y�¢ {t|��j| � {t| � ��|�j|��/}«| ¢ ��£��k� y^¢ {t| � ��|��j|Z�j|Z�j|��/}«| � �.�G� y^� {t| � e]|Z�j|Z�j|��/}
vxw ¤ y�� {t| � {t| � e7}�~ � �\������� ����� y^� ��| � e]|Z�j|��j|Z�/}�|	¡�w��� d^���k� y^¢ {t|Z�j|��j| � {t|��j|Z�/}�| ¢ �p£���� y^¢ {t| � �1|�j|Z�j|��j|Z�/}
vxwk��y�� {t| � {t| � e7}/~ � � ��� ���z�A�k� y^� ��| � e]|Z�j|Z�j|��/}«|�¡�w��� d^���k� y^¢ {t|�j|��j| � ��|Z�j|Z�/}�| ¢ �p£���� y^¢ {t| � {t|Z�j|Z�j|��j|Z�/}
vxw ¢ y�� {t| � {t| � {t| � e�| �m© }�~ �m¡�w��� d^����� y^¢ {t|Z�j| � {t| � �1|�j|Z�/}�| ¢ �p£���� y^¢ {t| � �1|�j|I�j|Z�j|Z�/}�| � �.�G� yJ� {t| � e�|��j|	¬jA|�/}
vxwV�\y�� {t| � {t| � {t| �m© | ¢7¦ }/~ �m¡�w��� d^����� y�¢ {t|��j| � {t| � ��|�j|��/}«| ¢ ��£��k� y^¢ {t| � ��|��j|Z�j| ¢7¦ |Z�/}�| � �.�p� y^� {t|�j|Z�j|�¬j9|��/}
vxw £ y�� {t| � {t| �m© | ¢ {]}/~ �m¡�w��� d^����� y�¢ {t|��j| � {t| � ��|�j|��/}«| ¢ ��£��k� y^¢ {t| � ��|��j|Z�j|Z�j|��/}«| � �.�G� y^� {t|�j|Z�j|�¬j9|�/}
vxwk¤�y�� {t| � {t| � {t| � e�| �`ª }�~ �m¡�w��� d^���k� y^¢ {t|Z�j| � {t| � ��|�j|��/}«| ¢ ��£���� y�¢ {t| � ��|Z�j|��j|Z�j|��/}«| � �.�G� yJ� {t| � e�|�¬j®¯|�j|��/}
v7�z¥�y�� {t| � {t| � {t| �`ª | ¢7¦ }/~ �`¡�w����d^����� y�¢ {t|��j| � {t| � ��|Z�j|Z�/}�| ¢ �p£���� y^¢ {t| � ��|��j|Z�j| ¢7¦ |Z�/}�| � �.�p� yJ� {t|�j|�¬j®¯|�j|��/}
v7��wzy�� {t| � {t| �`ª | ¢ {]}/~ �`¡�w����d^����� y�¢ {t|��j| � {t| � ��|Z�j|Z�/}�| ¢ �p£���� y^¢ {t| � ��|��j|Z�j|��j|Z�/}�| � �.�p� y^� {t|�j|	¬j®9|�j|Z�/}
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v7�z��y�� {t| � {t| � {t| � e7}/~ �m¡�w��� d^����� y�¢ {t|��j| � {t| � ��|�j|��/}«| ¢ ��£��k� y^¢ {t| � ��|��j|Z�j|Z�j|��/}«| � �.�G� y ¬j�1| � e�|��j|Z�j|Z�/}
v7� ¡ y�� {t| � {t| � {t| ¢7¦ }/~ �`¡Z�w��� d^����� y^¢ {t|Z�j| � {t| � �1|�j|Z�/}�| ¢ �p£���� y^¢ {t| � �1|Z�j|Z�j| ¢7¦ |Z�/}�| � �.�G� y ¬j��|l�j|��j|Z�j|Z�/}
v7� ¤ y�� {t| � {t| � {t| ¢ {]}/~ �`¡�w����d^����� y�¢ {t|��j| � {t| � ��|Z�j|Z�/}�| ¢ �p£���� y^¢ {t| � ��|��j|Z�j|��j|Z�/}�| � �.�p� y ¬j�1|l�j|Z�j|��j|Z�/}
v7�z��y�� {t| � {t| � {t| � e�| ¢7¦ }�~ �m¡�w��� d^����� y^¢ {t|Z�j| � {t| � �1|�j|Z�/}�| ¢ �p£���� y�¢ {t| � �1|Z�j|��j|S§A¨1|Z�/}«| � �.�G� y ¬j�1| � e�|��j|Z�j|Z�/}
v7� ¢ y�� {t| � {t| � {t| ¢ {t| ¢7¦ }�~ �m¡�w��� d^���k� y^¢ {t|Z�j| � {t| � ��|�j|��/}«| ¢ ��£���� y�¢ {t| � � �j|��j|S§A¨1|��/}«| � �.�p� y^� {t|l�j|Z�j|��j|Z�/}
v7�q�\y^� {t| � {t| � e7}�~ � � �.�G� �\�����Zy ¬j��| � {t|��j|Z�j|Z�/}�| ��������� ����� y�� {t| � e�|Z�j|��j|Z�/}
v7� £ y�� {t| � {t| � e7}�~ � �\������� ����� y�� �1| � e�|��j|Z�j|��/}«| � �.�G� �������Zy ¬j��| � {t|�j|��j|Z�/}
v7�z¤�y�� {t| � {t| � {t| � e�}/~ � ����� ���z�A��� y�� {t| � e]|��j|��j|Z�/}�|	¡�w��� d^���k� y^¢ {t|Z�j|�¬j��| � �1|�j|Z�/}�| ¢ �p£���� y^¢ {t| � {t|Z�j|��j|Z�j|��/}
v ¡ ¥�y�¢ {t| � {t| � e7}�~ � ¢ ��£���� y §A�1|l�j|Z�j|Z�j|��j|Z�/}�|	¡�w��� d^����� y�¢ {t|��j| � {t|��j|Z�j|��/}«| � �.�G� y^� {t| � e�|��j|Z�j|��/}
v ¡ wzy�¢ {t| � {t| � {t| � e]|�¡�dp}7~ � ¢ ��£��k� y §9�1|P�j|Z�j|Z�j|��j|Z�/}�|�¡�w����d^����� y�¢ {t|�¡�d�| � {t| � {t|��j|Z�/}�| � �.�p� y^� {t| � e]|Z�j|��j|Z�/}
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RTDqEGD\RVD\M�aqD]����� s	QSRTLJQI_PHND7�¯QIe�D�i QSUkUTRVLJ_PYlUTD`�¯QIe�D
D��@GPRVD�[V[VLJFIMY���4� RTDqEGD�RTD�MmaqD8+�?PRTDqEGD\RVD\M�aqD0/CB
EGY�M�azUTLNF�M,���4��EGYPM�aqUVLJFIM��dQSe�D +GRTDqEGD\RVD\M�aqD0/
EGY�M�azUTLNF�M��¯QIe�D8���4�= ��� K@ Y"�� K@"���R
KAC�D�RTD0�xFIMmolLcUTLNF�M�[S�3�4� KACPD�RTD0�xF�M�olLNUVLJFIMD+-"��*� KACPD\RVD �xFIM�olLNUVLJFIM /CB
CmQ�sZLJMPO@�xFIM�olLNUVLJFIMm[*���4� C�Q�sLJMPO��xF�M�olLNUVLJFIMD+-"��*� C�Q�sLJMPO��xF�M�olLNUVLJFIM /;B
KAC�D�RTD0�xFIMmolLcUTLNF�MY����� KACPD\RVD�B�D\RVe F_GmD\RTQSUVFIR*KACPD\RVD�B�D\RVe
CmQ�sZLJMPO@�xFIM�olLNUVLJFIMD�3�4� CmQ�sZLJMPOZB�D\RVe F_GmD\RTQSUVFIR*C�Q�sLJMPO�B/D�RTe
KAC�D�RTD\B/D�RTe �3�4�#RTDqEGD\RVD\M�aqD8Kla�FIM�[kUTQIM�U K�GmQSR.QSe�DqUTD�R
CmQ�sZLJMPOZB�D\RVe �����#KACPD�RTD\B/D�RTe�K�EGYPMmazUVLJFIM
F_GmD\RTQSUVF�RS���4��� K��LK��OK��*� K��*� K@6 ��[<�
G�RVF�OIR.QSe8�¯QIe�D �3�4� L^olD\M�UTLa9mD�R
WZYPD\RVu@�dQSe�D ���4�#L^olD�MZUTLa9�D\R
U.QS_PHJD2�3�4� LJolD\MZUVL39�D�R
QIM�a.CPF�RS���4���zL^olD\M�UTLa9mD�R	� KL^olD\M�UTLa9mD�R
H^QS_`D�H\���4� �qLJolD\MZUVL39�D�R	�
s	QIRVL^QS_PHJD`�dQSe�D]�3�4� L^olD�MZUTLa9�D\R

d2egfhdci



���������
	���������������������������������! "���#��%$"	�&�(')+*��#$"	��#�$ ���

[
�IF�HJf�YPM�aqUVLJFIM��dQSe�D ���4�#L^olD�MZUTLa9�D\R
[VuMPFIMue ����� LJoPD�MZUVL39�D�R
QSUkUTRVLJ_PYlUTD`�¯QIe�D]���4�#L^olD�MZUTLa9�D\R
GmQSR.QSe�DqUTD�R<�3�4���XL^olD\M�UTLa9mD�R

� !#"($ @7>(+��l-/,�8;$'2/6�"($98;: 2 � $A6x,q)(6t:X-/,q0�+ �	��


RTYPMZUVLJe�D7�la.C�D�ebQi�3�4�=P ���dBU�� � �������! #"%$ RVYPMZUTLNe�D7�Pa.CPD�ebQ&�dQSe�D('X+-���xf�������+GsLJD�K K EGYPM�aqUVLJFIM /C/�1
sLJD�K	�3�4� �*� � � FI_ �D�azU;�dQSe�D�"*�([TW�H:�ZU.Q	UVD\e�D�MZU

 Y"��m"�RS� QSO�D
EGY�M�azUTLNF�M,���4�#f ���<�tBU�CNS� FI_ �D�azU;�dQSe�D�"*�([TW�H:�ZU.Q	UVD\e�D�MZU

LNM�GPYlUT[
 #"����@��� � aqFIMm[�U.QSMZU
 ���=����B P�"jBU�CN aqFIMm[�U.QSMZU
 #"��m"�RS� a�FIM�[kUTQIM�U

LJMFGPYPUT[������=����V �dB�s�QIRVL^QS_�HND7�¯QSe�D2+�?Ps	QIRVL^QS_PHJD`�dQSe�D7/;B
[TWZHH�UTQ	UTD�e�D�MZU������	���X6)���tB�G�RVF��D\azUTLNF�M

fMPQNS olF�e�QILNM
$ � ���XPQ� KACPD\RVD �xFIM�oPLcUTLNF�M�[�'
$ R<P�N���V 5!Z D���G�RVD�[V[VLNF�MY$ ��"������SR C�Q�sLJMPO��xF�M�olLNUVLJFIM�[q'�'

oPFIebQSLJMD���4��Nd_ �D�azU;�dD\a�HX+�? Nd_ �D\aqU;�dD\aqH:/CB
Nd_��D\azUI�¯D�aqH\����� FI_��D\azUI�¯QIe�DXs	QSRTL^QS_PHJD`�dQSe�D
G�RVF��D\azUTLNF�MY����� ebQ G�P9DqEGD�RTD�MmaqD8+�?PebQ&G�PADqEGD\RVD\M�aqDj/;B
ebQ&G�PADqEGD\RVD\M�aqD2�����#RVD�EGD�RTD�M�a�D2$ "S�%[VuMPFIMue]'XKlQSO�O�fPY�M�azUTLNF�MD$ "*�([VuZM�FIMue '
RTDqEGD\RVD\M�aqD]����� s	QSRTLJQI_PHND7�¯QIe�D�i QSUkUTRVLJ_PYlUTD`�¯QIe�D
D��@GPRVD�[V[VLJFIMY���4� RTDqEGD�RTD�MmaqD8+�?PRTDqEGD\RVD\M�aqD0/CB
QIOIOZfPYPM�aqUVLJFIMD�3�4� QIOIOZfPYPM�aqUVLJFIM��dQSe�D_+pRVD�EGD�RTD�M�a�D7/
QIOIOZfPYPM�aqUVLJFIM��dQSe�D]�3�4�= ��� KF #"�� K@"���R
KAC�D�RTD0�xFIMmolLcUTLNF�M�[S�3�4� KACPD�RTD0�xF�M�olLNUVLJFIMD+-"��*� KACPD\RVD �xFIM�olLNUVLJFIM /CB
CmQ�sZLJMPO@�xFIM�olLNUVLJFIMm[*���4� C�Q�sLJMPO��xF�M�olLNUVLJFIMD+-"��*� C�Q�sLJMPO��xF�M�olLNUVLJFIMi/;B
KAC�D�RTD0�xFIMmolLcUTLNF�MY����� KACPD\RVD�B�D\RVe F_GmD\RTQSUVFIR*KACPD\RVD�B�D\RVe
CmQ�sZLJMPO@�xFIM�olLNUVLJFIMD�3�4� CmQ�sZLJMPOZB�D\RVe F_GmD\RTQSUVFIR*C�Q�sLJMPO�B/D�RTe
KAC�D�RTD\B/D�RTe �3�4�#RTDqEGD\RVD\M�aqD]$H+
	</J'UKlaqF�M�[�U.QSMZU K G�QSR.QSe�D�UVD�R
CmQ�sZLJMPOZB�D\RVe �����#RVD�EGD�RTD�M�a�D KaqFIMm[�U.QSMZU K�G�QSR.QSe�D�UVD�RjKlQIOIOZfPYPM�aqUVLJFIM
F_GmD\RTQSUVF�RS���4��� K��LK��OK��*� K��*� K@6 ��[<�

f f��� +¡"¢"£K¤



��� ���������	�c�$�
���������9�&����������T��
�	������������������v*

RTYPMZUVLJe�D7�la.C�D�ebQ&�dQSe�D&����� LJolD\MZUVL39�D�R
GmQSR.QSe�DqUTD�R<�3�4���XL^olD\M�UTLa9mD�R
s	QIRVL^QS_PHJD`�dQSe�D]�3�4� L^olD�MZUTLa9�D\R
F�_ �D\aqU;�dQSe�D2�3�4� L^olD�MZUTLa9�D\R
QSUkUTRVLJ_PYlUTD`�¯QIe�D]���4�#L^olD�MZUTLa9�D\R
[VuMPFIMue ����� LJoPD�MZUVL39�D�R

� !#"($ @�>(+��l-/,\8;$�� 0jfq,q6!egfq:1+ih1>(:jh1$ ���k


RTYPMZUVLJe�D V7FIHJL^aqu#�����mP ���¯BU�� #� V�NS6 �C�XZ RVYPMZUTLNe�D V7F�HNL^aqu@�¯QIe�D]+-����f.������+pWZYPD\RVu K MPFlolD7/C/�1
M�FoPD]���4�m�<NS��� FIRTLJOILJMD+�Eo"AaqUVLJFIM /;Bi+q+pHNLJM��F/q/q1
HJLJM��#������6 ���*[�i U.QSRTOIDqU

6)"�5��X6�H^QS_`D�H
+pW�"AazUTLNF�M /

Eo"AaqUVLJFIM>�����=��f �QNS�¯BU� �dB CPLJ[kUVF�RVu
+q+ ��VX��"jBU��+�$ QIaqUVLJFIM�Bxu�GmD '
EGYPM�aqUVLJFIMA���� Y"�V ebQ GPLJMFGPYPUI/�1 /

W�"AaqUVLJFIM,�3�4�O$ ��f �QNS�dBU� �dB CPL^[�UTFIRTu_'
$4�QNS V �¯BU� WZYPD\RVu@�¯QIe�D]$ ���� Y"�V LJMPebQ G@' $4N��¯BQ #"�V FIYlUTebQ G@'�'
"��<���SNSP QSMma.CPFIR
$ �X6���� W�"AaqUVLJFIM@'

C�LJ[kUVF�RVu ����� CPL^[�UTFIRTu@�9FlolD8+GCPL^[kUVFIRTu@�9FlolD0/CB
C�LJ[kUVF�RVu@�9FlolD2����� [ ��FIH^fPYPMmazUVLJFIM �¯QSe�D2+�$ CPL^[�UTFIRTufmazU.QSRTO�[q':/
F�YlUVebQ&GD�����#s	QSRTLJQI_PHND7�¯QIe�D	��s	QSRTL^QS_PHJD`�dQSe�D +q?Ps	QSRTLJQI_PHND7�¯QIe�D	��s	QSRTL^QS_PHJD`�dQSe�D7/;B
LJMPebQ G,����� s	QSRTLJQI_PHND7�¯QIe�D	��s	QSRTL^QS_PHJD`�dQSe�D +�?�s�QIRVL^QS_�HND7�¯QSe�D	��s	QSRTLJQI_PHJD`�¯QIe�DS/CB
ebQ&GPLNM�GPYlUj�����#s�QIRVL^QS_�HND7�¯QSe�D	��s	QSRTLJQI_PHJD`�¯QIe�D +�?�s�QIRVL^QS_�HND7�¯QSe�D	��s	QSRTLJQI_PHJD`�¯QIe�D7/CB
F�RVLJOILJMY���4� [
�IF�HND\e�f�YPM�aqUVLJFIM
[
�IF�HND\ebfPYPM�aqUVLJFIM,�3�4�#[
�IF�HJf�YPM�aqUVLJFIM��dQSe�D8+�$ [ ��FIH^f�azU.QSRTO�[q':/
C�LJ[kUVF�RVulf�aqUTQIRVOZ[������#s	QSRTLJQI_PHND7�¯QIe�D8+q?Ps	QSRTLJQI_PHND7�¯QIe�D�/CB
[
�IF�HJfmazU.QSRTO�[*�3�4� s	QSRTL^QS_PHJD8+�?Ps	QSRTL^QS_PHJD7/;B
s	QIRVL^QS_PHJD]�3�4� [VuMPFIMue
U.QSRTOID�US����� [
�IFIHJD�ebf�YPM�azUTLNF�M>KZs	QIRVL^QS_PHJD
WZYPD\RVuY�3�4�������XP�Z W�Y�D�RTu��dQSe�D�"*�([TW�H:�ZU.Q	UVD\e�D�MZU
[TWZHH�UTQ	UTD�e�D�MZU������	���X6)���tB�G�RVF��D\azUTLNF�M

fMPQNS olF�e�QILNM

d2egfhdci



���������
	���������������������������������! "���#��%$"	�&�(')+*��#$"	��#�$ � h

$ � ���XPQ� KACPD\RVD �xFIM�oPLcUTLNF�M�[�'
$ R<P�N���V 5!Z D���G�RVD�[V[VLNF�MY$ ��"������SR C�Q�sLJMPO��xF�M�olLNUVLJFIM�[q'�'

oPFIebQSLJMD���4��Nd_ �D�azU;�dD\a�HX+�? Nd_ �D\aqU;�dD\aqH)/;B
Nd_��D\azUI�¯D�aqH\����� FI_��D\azUI�¯QIe�DXs	QSRTL^QS_PHJD`�dQSe�D
G�RVF��D\azUTLNF�MY����� ebQ G�P9DqEGD�RTD�MmaqD8+�?PebQ&G�PADqEGD\RVD\M�aqDj/;B
ebQ&G�PADqEGD\RVD\M�aqD2�����#RVD�EGD�RTD�M�a�D2$ "S�%[VuMPFIMue]'XKlQSO�O�fPY�M�azUTLNF�MD$ "*�([VuZM�FIMue '
RTDqEGD\RVD\M�aqD]����� s	QSRTLJQI_PHND7�¯QIe�D�i QSUkUTRVLJ_PYlUTD`�¯QIe�D
D��@GPRVD�[V[VLJFIMY���4� RTDqEGD�RTD�MmaqD8+�?PRTDqEGD\RVD\M�aqD0/CB
QIOIOZfPYPM�aqUVLJFIMD�3�4� EGY�M�azUTLNF�M��¯QIe�D +pRVD�EGD�RTD�M�a�D7/
EGY�M�azUTLNF�M��¯QIe�D8���4�= ��� K@ Y"�� K@"���R
KAC�D�RTD0�xFIMmolLcUTLNF�M�[S�3�4� KACPD�RTD0�xF�M�olLNUVLJFIMD+-"��*� KACPD\RVD �xFIM�olLNUVLJFIM /CB
CmQ�sZLJMPO@�xFIM�olLNUVLJFIMm[*���4� C�Q�sLJMPO��xF�M�olLNUVLJFIMD+-"��*� C�Q�sLJMPO��xF�M�olLNUVLJFIM /;B
KAC�D�RTD0�xFIMmolLcUTLNF�MY����� KACPD\RVD�B�D\RVe F_GmD\RTQSUVFIR*KACPD\RVD�B�D\RVe
CmQ�sZLJMPO@�xFIM�olLNUVLJFIMD�3�4� CmQ�sZLJMPOZB�D\RVe F_GmD\RTQSUVFIR*C�Q�sLJMPO�B/D�RTe
KAC�D�RTD\B/D�RTe �3�4�#RTDqEGD\RVD\M�aqD8Kla�FIM�[kUTQIM�U K�GmQSR.QSe�DqUTD�R
CmQ�sZLJMPOZB�D\RVe �����#KACPD�RTD\B/D�RTe�KQIOIO�f�YPM�aqUVLJFIM
F_GmD\RTQSUVF�RS���4��� K��LK��OK��*� K��*� K@6 ��[<�
Q�azUTLNF�M�B�u�G`D2�3�4���*K K 	
GmQSR.QSe�DqUTD�R<�3�4���XL^olD\M�UTLa9mD�R
[VuMPFIMue ����� LJoPD�MZUVL39�D�R
QSUkUTRVLJ_PYlUTD`�¯QIe�D]���4�#L^olD�MZUTLa9�D\R
RTYPMZUVLJe�D V7FIHJL^aqu@�¯QIe�D2�����#LJoPD�MZUVL39�D�R
s	QIRVL^QS_PHJD`�dQSe�D]�3�4� L^olD�MZUTLa9�D\R
WZYPD\RVu@�dQSe�D ���4�#L^olD�MZUTLa9�D\R
F�_ �D\aqU;�dQSe�D2�3�4� L^olD�MZUTLa9�D\R
[
�IF�HJf�YPM�aqUVLJFIM��dQSe�D ���4�#L^olD�MZUTLa9�D\R
H^QS_`D�H\���4� �qLJolD\MZUVL39�D�R	�
EGY�M�azUTLNF�M,���4� L^olD�MZUVL39�D\R
QIM�a.CPF�RS���4���zL^olD\M�UTLa9mD�R	� KL^olD\M�UTLa9mD�R
s	QIRVL^QS_PHJD`�dQSe�D]�3�4� L^olD�MZUTLa9�D\R
WZYPD\RVu@�dQSe�D ���4�#L^olD�MZUTLa9�D\R
[
�IF�HJf�YPM�aqUVLJFIM��dQSe�D ���4�#L^olD�MZUTLa9�D\R

f f��� +¡"¢"£K¤
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