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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
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¦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©
lsd�¡�iuhjlsiKdEf-v�3n�C��r�7=7 9=§

�¯m��«^@¡K^�hCr,d,mKd\^�mK�SfgZ\^_iu�!m�¡K^�fj^@k-Z\d,ls°7�\^Cv¯^�£��,¦nmEl®f;i+¶K^@©�iEv��!^@kyf;mu�­mE�\h;k�mKd7fg^�£�f@r!d,iu]_^�¦s©�fgZ\^
$"���"�2>�� ���<
�mu�SfgZ,^�� ^��ªvgl®fj^K§´Y*Z\^�v�fghj�,k&fj�\hg^"mu�|iq� ^���v�lnfg^�ls]_�Tm7v�^Cv;i �#� �%�B:;�<� �0m�¡K^@h�fgZ\^"�Tm7vgvgls�\¦n^
dTi¢¡7lstEiufglsmKd,iK¦K�,iufgZ,v
fjZ\hjmK�\tEZ�fgZ\^�vgl®fj^�iud,w�fgZ\^@hg^��¤mKhj^|mEd�fjZ\^�v�^�f
mK�!°7�\^�hjls^@v�lnd"fgZ\^*� mKhj¶�¦nm7iKw¹§$��mKhj^
�,hg^Ckylzv�^@¦n©Er¸i�f�^@iEk-Zª�!mKlsdEf�lsd�fgZ\^�vgl®fj^Kr¸��Z,ln¦s^_lsvjv��,lnd\t0d\^@� °7�\^@hgls^@v;fgm�fjZ\^�w\i�f-iu�,iEv�^Er¹�«^oZ,i¢¡E^oiKd
iEw\w�lnfglsmKd,iK¦\¡�iu¦s�,iu�,¦n^�lsd��¤mKhj]qi�fjlnmEd_iK�TmE��f­fjZ\^ �2� $"�­°7�\^�hjln^Cv3lsvjvg�\^@wofjm�fgZ\^;w\i�f-iu�,iEv�^�²¤��Z,lsk-Zq� ^�k�iK¦n¦
fjZ\^­�\hjm���vglnd\t�k�mKd7fg^�£7f&³&r¢iKv$�«^@¦n¦KiEv¹^y£�fjhji*lsd��¤mKhj]qi�fjlnmEd�iK�TmE��f¸fjZ\^­�!mEvjv�ls�\¦s^.�@���
���E
­°7�\^�hjls^@v?fjZ,i�f$]qi¢©
�!^o^y£�^@k���fg^Cw¹r¹iud,w�fgZ\^@lnh�hj^@vg�T^Ck&fgls¡K^"�\hjmK�,iK�\ln¦slnfgls^@v@§;bedªfgZ\lzv´�,iu�!^�h´�«^_vgZ\m�� fgZ,iuf´^�£��,¦nmEl®fjlnd\t�fgZ,lsv
v�fghj�,kyfg�\hj^*¦n^CiKw\v
fjm�vglstKd\ln¬Tk�iKd7fSvji¢¡�lnd,tEv
m�¡K^@h3iKd,woiu�!m�¡K^«fgZ\^�iK�\�\¦slsk@i�fglsmKdomu�TfgZ\^�¶�d\m���d"fg^Ck-Z\d\lz°7�\^@v
]_^@dEfjlnmEd\^@w�iu�!m�¡K^E§
bedRvg�\]_]_iKhg©Er�fgZ\lzv��,iK�T^@h�]qiu¶K^Cv«fgZ\^��¤mE¦n¦sm���lnd,t_k�mKd7fghjls�\��fglsmKdTv�§
�K§*Â�^�w�^@vjkyhjls�T^+iR�¤hjiK]o^@�«mEhg¶ª�¤mKhoiu��fjmK]qi�fjlsk�k�mK]_�\ls¦siufglsmKd:mK�*� ^��Ãvglnfg^�vg�!^@kyln¬Tk@i�fglsmKdTv�§�Y*Z\^
�¤hjiK]_^�� mKhj¶�w�lzv~fjlnd,tK�\lzv�Z,^@v;�T^�f~�«^@^�dªi�
=
@>�: ���<�B�
	�&�
�$��%
@>�	 � >@��� 	?���:mK�SfgZ\^ov~fjhg�Tk&fg�,hg^oiud,w�k�mKd�p
fg^@dEf�mu� i�� ^��ªvgl®fj^Kr¸iKd,w�i��"�������
	���
 �2��: 	?> �RtKm�¡E^�hjd\lnd,t_fgZ\^_kymE]o�,��fjiufglsmKd�mK�­fgZ\^o� ^��ªvgl®fj^K§
Y*Z\^o�¤mKhj]qiu¦slsvg] �¤mKh�w�^Cvgk�hgls�\lsd\t�hg�\d\p5fjln]_^_�TmE¦nlzkyls^@v�lzv�k-Z\m7v�^@d�vg�,k-ZªfjZ,i�f�lnf�k�iKdª^�dTkymK]_�,iEvgv
fgh-iKw�lnfglsmKdTiu¦¹mK�\fgls]ols½@iufglsmKd,v�iEv*�«^@¦n¦¸iEv*d\m�¡K^@¦?mKd\^Cv�v��!^@k�l®¬Tk´fjm_mK�\h�k�mKd7fg^�£7fC§

7�§*Â�^�w\^@vjkyhjln�!^�v�^@¡K^�h-iu¦!mK�\fgls]ols½@iufglsmKd�fg^Ck-Z\d\lz°E�,^@v �¤mKh�vg�T^@^@w�lsd\t_�\��fgZ,^´hj�\d�p=fgls]_^��T^@Z,i¢¡�lnmEh mK�
�«^@�Rv�lnfg^Cv�§­Y*Z\^Cv�^�]_^yfjZ\m�w\v�lsd,ky¦s�,w�^E»¯²~�¢³«�\hg^CkymE]o�,��fglsd\tqiqv�^�f�mu�3¡7ls^���v@r¸²
7E³*v�ls]_�\¦sl®¬Tk@i�fjlnmEd
mu��°7�\^�hjls^@v��,iEv�^Cw�mKd�¶�d\m���d:�\hj^@k�mKd,w�lnfglsmKdTv�r ²µ`E³�]o^@]_mKls½�lsd\tRfgZ,^�hg^Cv��,¦®f-v�mu��ky^@h�f-iulsdÃkymE]"p
�\��f-i�fglsmKdTv´�¤mKh�¦siufg^@h;�,vg^Kr«²¤�7³;�!^�hg�¤mKhj]_lnd\t�¦nm�mE¶¢iKZ\^@iEwªk�mK]_�\��f-i�fglsmKd$r¹l5§ ^K§sr¸kymE]o�,��fglsd\t0]_mKhj^
w\i�f-i�fjZ,iud�lsv ls]_]o^Cw�lzi�fg^@¦n©qd,^�^@w\^@w¹r��\�\f*��Z,lsk-Z�]_i¢©_�!^��,v�^��¤�\¦?lnd0vg�\�,vg^@°7�\^�d7f�°7�\^�hjln^Cv�r�iudTw
²
�E³|�Tv�lsd\t"fgZ\^��\hjm���v�lsd\tokymKd7fj^y£�f mK��io�,vg^�h lnd�mKh-w�^�h«fgm_]_mKhj^´^y¾�kyls^�d7fg¦s©�kymE]_�\��fg^´fjZ\^´w,i�fji
d\^�^Cw�^@w:�¤mKh�i�k�^�hgfjiKlnd:� ^����,iKtK^K§0Â�^+^@¡¢iK¦n�Ti�fg^_fjZ\^+ls]_�,iKkyf�mu�*fjZ\^@vg^+mE��fgls]_ln½Ci�fglsmKd�fj^@k-Z�p
d\lz°E�,^@v«mKd+i��«^@�+v�lnfg^´w�^�hjls¡K^@wo�¤hjmK] fjZ\^´Y*{*Å�Æ�Ç w\i�f-i\r�iud,w�vgZ\m��ÁfgZTi�f*^@iKk-ZqmK�¹fgZ\^@]0r7^@¡K^@d
lnd0lzv�mE¦siufglsmKd¸r�©�ls^�¦zw\v�vglntEd\l®¬!k�iud7f�vg�T^@^@w��\�Tv�§
`\§�º*iKvg^@w�mKd:mE�\h�^�£��T^@hgls]_^�d7fjv@r3�«^+w\^@vjkyhjln�!^+i�vg^yfomu��tK�,lsw�^@¦nlsd\^Cv��¤mKhokymEd,v~fjhg�Tk&fglsd\t�iKdÀiu¦stKmKp
hglnfgZ,]¥�¤mKh"kymK]_�\ls¦slnd\tRw�^Cky¦ziuh-i�fjln¡E^ovg�T^Ckyln¬Tk�iufglsmKd,v�lsd7fgmRhj�\d�p=fgls]_^q�TmE¦nlzkyls^@v@§ � �\�,¦n©�lsd\t0fgZ\^Cv�^
tK�\lzw�^@¦nlsd\^@v"lsdÀmK�,h"^�£��!^�hjls]o^@d7fjiu¦*vg^yf�fjlnd,tª�\hjm�w��,ky^Cw:Z\lstKZÁ°E�Tiu¦sl®f~©�hj�\d�p=fgls]o^��TmE¦nlzkyls^@v@§�Â�^

HIHKJML+N"O"P@Q



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

hg^@]qiuhj¶�fgZTi�f­fjZ\^��\hjmK�\¦s^�] mu�?�?¬,d,w�lsd\t�i�k�mK]_�\ls¦siufglsmKdqiu¦stKmEhglnfgZ,] fgZTi�f|�!mufjZqlsvS^�¾�kyls^�d7f«iudTw
�\hjm�w\�,ky^Cv¯Z\lstKZ�°E�Tiu¦sl®f~©0hj�\d�p=fgls]o^o�!mK¦slsk�ln^Cv¯lzv;i�k-Z,iK¦n¦s^�d\tE^�lsdªlnfjv;m���d�hglstKZ7fCr!�,��f´�,hgm�¡E^�fgZ\^
¡�lsiK�\ln¦slnf~©�mu�Siu��fjmK]qi�fjlsk�k�mK]_�\ls¦siufglsmKd�mu��� ^��Rvgl®fj^�v��!^@k�l®¬Tk@i�fjlnmEd,v�§
�,§�É
lnd,iK¦n¦s©Kr�� ^ªw�^Cvgk�hgls�!^0fgZ\^�ln]_�\¦s^�]_^�d7f-i�fglsmKdOmK�����������
	���
��_r­��Z\lzk-ZO^�]"�Tm�w�ls^@v�fgZ\^�lsw\^@iKv
w�^@vjkyhjls�T^Cw�lnd�fgZ\^«�,iu�!^�h
iud,w�^�£��Tm7v�^Cv$vg^�¡K^@hjiK¦uls]o�,¦n^@]o^@d7fji�fjlnmEd�k-Z\mElsk�^@v?fjZ,i�f
Z,i¢¡K^|vglstKd\ln¬Tk�iKd7f
ln]_�,iEk&f�mEd+fjZ\^��«^@�Rv�lnfg^E± v*�!^�hg�¤mKhj]qiud,k�^K§
� �¤^���hg^@]qiuhj¶�voiuhj^�lndÁmKh-w�^�ho�!^y�¤mKhj^��«^0�\hjm�ky^�^Cw¹§ÀÉ
lshjv�f@r«mK�\hqvgmK¦s��fglsmKd¿lsv_^@d,iu�\¦s^@wÀ��©:fgZ\^

w\^@ky¦ziuh-i�fjln¡E^Rv��!^@k�l®¬Tk@i�fjlnmEdOmu��iÃvgl®fj^K± v+k�mKd7fg^@dEf�iud,wOv�fghj�,k&fj�\hj^K§¼Å«mKd,vglzw�^�h�ky�\hjhg^@d7f��\hjiEk&fjlsk�^Kr�lsd
��Z,lsk-Z�Å · b8p8�\lsdªvjkyhjln��f-v;k�mK]_�\��fj^�^CiKk-ZR�,iKtK^�lsd�i�v�lnfg^"mKdªw�^@]qiud,w¹§;bed�fjZ,i�f´]om�w�^@¦�lnf�lsv;�\h-iKk&fjl®p
k@iu¦s¦n©+ln]_�!mEvjv�ls�\¦s^�fgm�w�^�fg^Ck&f¯iu�\fgmK]qiufglzk�iu¦s¦s©+hj^��!^@i�fj^@w�kymE]o�,��fjiufglsmKd,v@§|bed��µiKkyf@r!i_�«^@�0vglnfg^��\�\ls¦zw�^�h
�Tv��,iK¦n¦s©_w�lsvjkym�¡E^�h-v­vg�,k-ZqmK��fjln]_ls½@iufglsmKd,v«iud,wq]qiKd7�Tiu¦s¦n©oZ,iuh-w���lshg^Cv3fgZ,^�] lsdEfjm�fgZ,^;kym�w�^E§ � vglnd\t"mK�\h
fj^@k-Z\d,ls°7�\^Cv�r�i�� ^��+vgl®fj^��\�\ls¦zw�^�h �«mE�\¦zw_d\^�¡E^�h|ZTi¢¡K^*fgm"��hglnfg^;ioÅ · b8p8�\lnd�vjkyhjls��f@r7�T^Ck�iK�,v�^;mK�\h iu¦stKmKp
hjlnfgZ\]qv3� mK�\¦zw�w�^@hgls¡K^�iK¦n¦7fgZ,^@vg^��\hgmEtKh-iu]qv$iK��fgmE]qi�fglzk�iK¦n¦s©K§3¨�^@k�mKd,w¸ru�«^*d\mKfg^ fgZTi�fS^�¡E^�d"fgZ\mE�\tKZomK�\h
� mKhj¶_lsv*w�^Cvgk�hgls�!^@w�lnd+fgZ\^�kymEd7fg^y£�f*mu�����������
	���
���� ^���v�lnfg^�]qiud,iKtK^@]o^@d7f vg©�v�fg^@]0r�mK�\h�vgmK¦s��fglsmKd,v
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fgm�w�^�fjiKln¦s^@wolsd��¤mKhj]qi�fglsmKdoiu�!mK��fSfjZ\^�mKh-w�^@hjv@§
¨��!^@k�l®¬!k�iu¦s¦s©�fgZ\^@hg^
lzv­mEd\^��,iKtK^��¤mEh|^CiKk-Zqky�,v�fgmE]_^�hgp8vg�\�\�\¦sls^�h­�,iKlnh´²
m
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uilu³?��Z,^�hj^�fgZ\^´ky�,v�fgmE]_^�h­mEhjw�^@hg^Cw
�¤hjmK]ÈfgZ\^"v��\�,�\¦nls^�hC»­fjZ,i�f;�,iutE^�lsv;iKk�k�^@vjv�^Cw+�!mufjZR�¤hjmK] fjZ\^�vg�\�\�\¦sls^�h;iKd,w0ky�,v�fgmE]_^�h��,iKtK^Cv�§ É\hjmK]
Z,^�hj^"fjZ\^�hj^qiuhj^o�¤�\h�fjZ\^�h�¦slsd\¶�v�fgm0�,iKtK^@v�w\^yfjiKln¦slsd\t0mKh-w�^�h-v´�\¦siEky^Cwª��©�fjZ,i�f�k��,v~fjmK]_^�h�fjm0fgZ\^_fjZ,i�f
vg�\�\�,¦nls^�hC§ G �|kymE�\hjvg^KrTlnd�w\^@vglntEd\lnd,tqfgZ\^"�«^@��v�lnfg^"�«^"iu¦zv�m+iEw\wRvg��¾�kyls^�d7f;¦slnd,¶�v¯�,iKk-¶�fgm��µiKkyls¦sl®f-i�fg^
dTi¢¡7lstEiufglsmKd¸§3Y*Z\^�w�^�¬,d\lnfglsmKd,v�mK��fjZ\^�°7�\^�hjls^@v lnd�fjZ\^�v�lnfg^�vjk-Z\^@]_ioiuhj^�tKls¡K^@d�lsd+fjZ\^�iu�,�T^@d,w�ln£ � §
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� v�io�,iKvglsv«�¤mEh*fgZ\^�vg�\�,vg^@°7�\^@dEf�w�lzvjky�,vjv�lsmKd$r7� ^�lsw\^�d7fgln�¤©�f~� m"^�£�fghj^�]_^�iu�\�\hjmEiEk-Z\^@v|fgmqk�mK]_�\��fjlnd\t
fjZ\^o�«^@��vgl®fj^K»´i�v�fjiufglzk"iKd,wªi�w�©�d,iu]_lzk"iK�\�\hjmEiEk-Z¸§�ÂOZ\^�d�fgZ\^qw\iufjiK�,iKvg^"w�m�^Cv;d,muf�k-Z,iud\tE^"w��,h�p
lsd\tR�\hjm���vglnd\tTr¹fgZ,^qf~�«mRiK�\�\hjmEiKk-Z,^@v´��ln¦s¦|hj^@vg�\¦nf�lnd:lzw�^@dEfjlsk@iu¦|vglnfg^qtKh-iu�,Z,v�§+Â�^�^�£��\¦siKlnd�fjZ\^qf~� m
iK�\�\hjmEiEk-Z\^@v«�T^@¦nm�� iud,w�Z\lstKZ,¦nlstKZ7f*fgZ\^@lnh�w\lsvjiKw�¡�iKdEf-iutE^@v@§
bed0fjZ\^"v�fjiufglzk�iu�\�,hgm7iKk-Z¸r\i�vglnfg^�vjk-Z\^�]qi
� iudTwRiqw\i�f-iu�,iEv�^�lsd,v�fjiudTky^�� w�^�¬,d\^�i��\d\lz°E�,^�v�lnfg^

tEhjiK�\Z �A(F�9+�iEv �¤mK¦s¦nm���v@§

��� � Ì ��� Ì � Ì � �����E�K� ¦s^yf �k� ( � :2��-,.0/&1!�;:2�*�)" ' � +«�T^�iKdRiuh-k;lsd � �T^�f~�«^@^�d�fgZ,^�d\m�w�^@v ��8 ( �6980+
iud,w �"� ( �6
�!+&§$�¸^yf � (
�9+��!^|fjZ\^ hg^Cv��\¦nf�mK�,^�¡�iK¦n�,iufglsd\t � m�¡K^�h¸fgZ\^*w\i�f-iu�,iEv�^<�R§3É\mKh
^@iEk-Z�fg�\�,¦n^
�� � (
�9+yrK� ^ w�^�¬,d\^ �� 8 iud,w �� � iEv
hg^Cv~fjhglzk&fjlnmEd,v$mK� ��´fjm;fjZ\^*¡�iuhjlsiK�\¦n^Cv �6 8 iudTw �6 � rKhg^Cv��!^@kyfgls¡K^�¦s©K§
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É
lntE�\hj^o�E»­Y*Z\^�v�lnfg^�vjk-Z\^@]_i��¤mKh*fjZ\^�Y*{ Å�ÆuÇ�^y£\iu]_�\¦s^K§­É,mKh��\hj^�¡�lnf~©Kr�� ^�mK]_l®fgfg^Cw+fjZ\^�w\iufji_iuh-k�v@§

Y*Z\^�d$r��A(
�9+*k�mKd7fjiKlnd,v i"¦nlsd\¶��!^yf~� ^�^@d � 8;( ���8=+ iud,w �"��( �� � +&r�¦ziu�!^�¦s^@w�� ��" '!�¹��Z\m7v�^�iud,k-Z,mKh lsv
fgZ\^�¡�iK¦n�\^�mK�$fgZ,^�¡¢iKhglziu�,¦n^ ��-,.0/ 1!�"lnd�fjZ\^´fg�\�\¦s^ ��!§SÂ�^�d\mKfg^´fgZTi�f�ln��fjZ\^�d\m�w�^@v � 8 ( ���8 +*iudTw
�"��( �� � +|� ^�hj^¯d,muf�lnd+fgZ\^�vgl®fj^;tEhjiK�\Z¸r7fgZ,^�d�fjZ\^�©�iuhj^;iKw,w�^@w�iKv*i"vglzw�^;^ %!^Ck&f�mu��lnd,vg^�hgfglsd\t"fgZ\^
iuh-ku§

��� � Ì ��� Ì Ñ
���@�������E�K� ¦s^yf��3�!^�iqw\i�f-i_iuh-k;lsd�� �T^�f~�«^@^�d�fgZ\^�d,m�w\^@v �A( �6 +*iud,w�(�r,¦siK�T^@¦n^Cw
��© ( � :2� ��" '!� +&§|É,mKh�^CiKk-Z ���� � (F�9+�� ^�w�^�¬,d\^ �� 8 iudTw � � iEv��\hjmu}~^Ck&fglsmKdTv�mu� ��+mEd �6 iKd,w�(�r
hg^Cv��!^@kyfgls¡K^@¦n©E§3Y*Z,^�d¸r �A(F�9+�k�mKd7fjiKlnd,v*io¦slnd\¶��T^�f~�«^@^�d��A( �� 8 +*iud,w�� � r\¦ziu�!^�¦s^@w � ��" '!��§
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	,���y�
���E� fjZ\^qhjm7mKfjv´mu�«fgZ\^�vglnfg^_tKh-iu�\Z�iuhj^ow\^y¬,d\^Cw�fjmR�T^
iu¦s¦!fgZ\^´d\m�w�^@v mK�¸fgZ\^;�¤mKhj] �A( ���+yr���Z\^�hj^ ��lzv«fgZ\^´hjm7mKf«mK�¸fgZ\^�vgl®fj^´vjk-Z\^�]qi,§ � d�©qd\m�w�^¯fjZ,i�f
lsv�d\muf�hj^@iKk-ZTiu�\¦s^¯�¤hjmK]�v�mE]o^�hjm�muf�mu�
fgZ\^�vglnfg^�tKh-iu�\Z�lzv*hg^@]om�¡E^@w¹§
Y*Z\^´v�lnfg^¯tKh-iu�\Z�k�mK]_�\��fj^@w_��©ofgZ\^´iu�!m�¡K^��\hjm�ky^@w\�\hg^�k@iudq�!^;k�mKd�¡K^@h�fj^@wolnd7fjm�i��\hjm���vjiu�\¦s^*�«^@�

vglnfg^���©�iu�,�\¦n©�lsd\tofgZ\^ �;Y�����fg^@]o�,¦siufg^@v�fgm_^@iEk-Z�mK��fjZ\^�d\m�w�^@v*lsd�fgZ\^�tEhjiK�\Z¸§
bedRfjZ\^"vg^@k�mKd,wRiK�\�\hjmEiEk-Z+fjZ\^�d\m�w�^Cv¯lsd0fgZ,^"vgl®fj^�tKh-iu�,Z0iKhg^"kymK]_�\�\fg^@w0mEd\¦s©�mEd�w�^�]qiKd,w¹§ � d

�;Y�Y*{ªhj^@°7�\^Cv~f��¤mKhSi�tEln¡E^�d��,iKtK^|fgh-iud,vg¦siufg^Cv¸lsdEfjm´i¯hg^C°7�\^@v�f$�¤mEh3i¯d\m�w�^ mu�\fjZ\^|�¤mEhg] �A( ��)+y§�bed"mKh-w�^�h
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fjm+�\hjm�w��,k�^�fgZ\^o�,iKtK^�k�mKhjhg^Cv��!mKd,w\lnd\t_fjm �A( ��)+yr?�«^"d\^�^Cw0fgm�kymK]_�\�\fg^"iK¦n¦�fgZ,^"w\iufji+iK�\�!^@iuhjlsd\t�lsd
fjZ\lzv|�,iKtK^�²µl5§ ^K§sr�iu¦s¦\fgZ,^;w\iufji�iKhjk@vS^�]qiudTi�fglsd\t��¤hjmK] �A( ���+3lsdqfjZ\^;vgl®fj^�tKh-iu�,ZT³SiudTwqiu¦s¦\fgZ,^¯mK�\fgtKmElnd,t
�;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
fjm_�\hgm�w��Tky^´fgZ\^�d,m�w\^ �A( ���+&r�fjZ\^�w�©�d,iK]olzk�iu¦stKmEhglnfgZ\]È�\hgm�k�^�^@w,v iEv �¤mK¦s¦nm���v@»

��� � Ì ��� Ì � Ì � �\�¢�E�K� ¦n^�f���( � :2��-,.0/&1!�;:2�*�)" ' � +«�T^�iKd�iuh-k�lnd � �!^yf~� ^�^@d0fgZ\^�d,m�w\^@v �A( �6 +�iudTw
� 8 (��6 8 +&§ �¸^�f � (
�9+¯�T^"fgZ,^ohj^@vg�\¦nf;mK�|^�¡�iu¦s�,iufglsd\t ��� (��6 � ���+;m�¡K^@h�fjZ\^ow,i�fjiK�,iKvg^ ��§�É\mKh
^@iEk-Z"fj�\�\¦s^ � " � � (F�9+S� ^�w�^�¬,d\^ �" 8 fgm��!^�fgZ\^¯�\hgmK}~^@kyfglsmKd_mu� � " mKd �6 8 §SY*Z\^@d¸r �A(F�9+­k�mKd7fjiKlnd,v
iR¦slnd\¶��!^yf~� ^�^�d �A( ���+�iud,w � 8 ( � " 8 +yr3¦siK�T^@¦n^Cw � ��" '!�*iud,w���Z\m7v�^�iKd,k-Z\mEh�lsv�fgZ\^�¡�iK¦n�\^+mu�*fgZ\^
¡�iuhjlsiK�\¦n^ ��-,.0/&1!��lsd�fgZ\^�fj�\�\¦s^ � "C§

��� � Ì ��� Ì Ñ��\�@�������K�E� ¦s^yf��k� ( � :2�*�)" ' � +­�!^�i"w,i�fjioiuh-k�lsd�� �!^yf~� ^�^�d+fgZ\^�d\m�w�^Cv �A(��6 + iudTw
(�§�É,mKh¯^CiKk-Z0fj�\�\¦s^ � " � � (F�9+¯�«^�w\^y¬,d\^ " 8 fgm��T^�fgZ\^"�\hgmK}~^@kyfglsmKd0mu� �";fjm (�§�Y*Z\^@d¸r �A(
�9+
kymEdEf-iulsd,v�io¦nlsd\¶��T^�f~�«^@^�d��A( ���+*iud,w " 8 r�¦siK�T^@¦n^Cw � ��" '!�~§

b8f�lzv�lnd7fj^�hj^@v�fglsd\t+fjm0d\mufj^"fjZ,i�f�fjZ\^ofgm�mK¦zv�i¢¡�iuls¦siK�\¦s^��¤hjmK]¥hj^�¦zi�fjlnmEd,iu¦3¡E^�d,w�mEhjv¯�¤mKh�^@]��!^@w\w\lnd\t
¨�1 ��°7�\^@hgls^@v*lsd �¯Y�����¬,¦s^@v¯k�iud��!^�¡7ls^�� ^@w�iKv*ls]_�\¦s^�]_^�d7fglsd\t_fjZ\^�w�©�d,iu]_lzk�iu�\�\hjmEiEk-Z¸§
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

�,hgm7iKk-Z"k@iud\d,mufS�T^�iK�\�\¦sln^Cw"fgm�vgl®fj^@v3��lnfgZo�¤mKhj]qv�²¤l=§ ^E§nr7��Z\^�hj^ fgZ\^�¡�iK¦n�\^Cv3mu�!fgZ\^�lsd\�\�\f|¡�iuhjlsiK�\¦n^Cv3iuhj^
mEd\¦s©�¶�d\m���d�iuf�hg�,d�p5fjln]_^¢³&r,iKd,w�lnd,k��\h-v�v�lstKd\ln¬Tk@iud7f�v��,iEky^�m�¡K^@hgZ,^@iKw+mu�3w��\�\¦slsk@i�fjlnd\t_fjZ\^�w\iufjiu�TiKvg^
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$r,�\hjmK�,iKtEiufglsd\t"�,�!w\iufg^Cv*�¤hgmE] fjZ\^�w\i�f-iu�,iEv�^´fjmqfgZ\^
� ^���v�lnfg^´lzv*]omEhg^´kym7v~fj¦n©qmEd,ky^;fgZ\^�vgl®fj^;ZTiKv �T^@^�d�]qi�fg^@hglziu¦sls½�^@w¸§�bed�fgZ\^�w�©�d,iK]_lsk´iu�\�,hgm7iKk-Z¸r�v�mE]_^
°7�\^@hgls^@v�]_i¢©��T^�fgm�m�^y£��!^�d,vgls¡K^�fgm+^�¡�iu¦s�,i�fj^�i�f�hj�\d�p=fgls]_^Kr?iud,w���Z\^@dR]��\¦nfgls�\¦s^��\hjm���vg^�h-v*hg^C°E�,^@v�f
fjZ\^"vjiu]_^"�,iutE^�fgZ\lzv´]qi¢©�hj^@vg�\¦nf;lsdª�*iKv�fg^@wRk�mK]_�\��f-i�fjlnmEd¸§ � ]_mKhj^�ls]o�!mKhgfjiKd7f¯�\Z\^@d\mK]_^�d,mKd�mEd
��Z,lsk-Z�� ^q�¤m�ky�,v�lnd�fjZ\lsv��,iu�!^�h�lsv�fgZ,iuf"v��Tk�ky^Cvgvgls¡K^q°7�\^�hjln^Cv�lzvgvg�\^@w���Z,ln¦s^��\hjm���v�lsd\tRiRvgl®fj^+v�ZTiuhj^
]"�,k-Z+mK�¸fgZ,^�lsh*k�mK]_�\��f-i�fjlnmEd¸» ²��C³|fgZ,^�©q^�lnfgZ,^�h�v�ZTiuhj^¯]qiud�©_mu�¸fjZ\^�v��,�\tKm7iu¦zv­lsd+fjZ\^�lsh*�Tm�w�©Er�mKh�²
7K³
fjZ\^�©�Z,i¢¡K^olzw�^�d7fglzk�iK¦­v��,�\tKm7iu¦­iudTw�w�l %?^�h�mEd\¦n©ªlnd�fgZ,^�w�lsv�fglsd\tE�\lsvgZ\^Cw�¡�iKhglziu�\¦s^@v@§!��^�dTky^Kr�^y£��\¦smKlnf�p
lsd\t�fgZ,^_v�fghj�,kyfg�\hj^"mK�|fjZ\^�v�lnfg^qiKd,w�fjZ\^qv�ls]_ln¦ziuhjlnf~©R�T^�f~�«^@^�d�fgZ\^q°7�\^�hjls^@v�k�iKdª¦s^@iEw�fjm0vglstKd\ln¬Tk�iKd7f
mE��fgls]_ln½Ci�fjlnmEd,v�§
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Y*Z,lsv �,iK�T^@h*w\^�¡K^@¦nmE�,v i��¤h-iu]_^�� mKhj¶"�¤mKh�kymE]o�,ln¦slnd,toi"w�^@k�¦siKhjiufgls¡K^;vg�!^@kyln¬Tk@i�fglsmKd�mu��i"� ^���vglnfg^´lnd7fgm
iKdqmK��fjln]qiK¦,^�¡�iK¦n�,iufglsmKd�v�fgh-i�fj^�tK©�^y£��\hj^@vjv�^CwqiKv­i �"�������
	���
 �%�B: 	?> ��§­Y*Z\^¯hj�\d�p=fgls]_^��TmE¦nlzky©_vg�T^Ckyln¬,^@v
F D�	?>EDow,i�fji�fgm¯�,hg^CkymK]_�\�\fg^­mEh�k�iEk-Z\^Kr F D�	?>EDoiEk&fglsmKdTv¹fgm¯^y£�^@k���fg^ i�f�^CiKk-Z��,iKtK^­hj^@°7�\^Cv~fCr�w�^��!^�d,w\lnd\t
mEd�fjZ\^�Z\lsv�fgmEhg©qmK�¸fgZ,^´�,hgm���vglnd,t,§3Y$m"�¤mKhj]qiu¦s¦n©�vg�T^Ckyln�¤©�mK�,h �,hgmE�\¦n^@] �«^´�!^�tKlsd��7©�w\^@vjkyhjln�\lsd\t"fgZ\^
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lsd\�\�\fjv«fgm�fgZ\^�kymE]o�,ln¦zi�fjlnmEd��\hjmK�\¦s^�]0r�iud,wqfgZ\^�kym7v~f«fgZ,iuf mE�\h k�mK]_�\ls¦siufglsmKd+iK¦ntEmKhjl®fjZ\] lsv|fghj©�lnd,t�fgm
]_lsd\ls]ols½�^E§
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Y�m�^�¡�iu¦s�,i�fj^oi��,iKh�fjlsk��\¦siKh;hj�\d�p=fgls]_^_�TmE¦nlzky©Er¹l®f�lzv�d\^@k�^@vjvgiKhg©�fgm�¶�d\m���fjZ\^qk-Z,iuh-iKkyfg^�hjlzv~fjlsk@v�mu�«fgZ\^
�,hgm���vglnd,to�Ti�f�fj^�hjd,v@§|b~w�^Ciu¦s¦n©Er\tKls¡K^@d�fjZ\^��\hjm���vglnd\toZ\lzv~fjmKhj©+mK�3i_�,vg^�hCr�fjZ\^�kymE]_�\ln¦zi�fjlnmEdRiu¦stKmKhjlnfgZ\]
vgZ\mE�\¦sw0ZTi¢¡K^�fgZ,^��\hjmK�,iK�\ls¦nlnf~©�w�lzv�fghjln�\�\fglsmKdRmKd�fgZ\^�vg�,k@ky^@vjvgmKh-v�mu�­iq� ^��R�,iKtK^E§ ÂOlnfgZ�v��Tk-ZRlnd��¤mEh�p
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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�^ m
aih(n!_/a*b=b��!w
g*n��!w
n!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§

���*� �����
	 � � 	��,� ��� �2����� 	��@�z}

� 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 ( �������

�
���8 + ���

�
���� §"bed�fgZ\lzv�k�iEv�^Er?fgZ\^_]qi�fj^�hjlsiK¦nls½�^Cw

hj^@vg�\¦nf�k�iud0�!^�hg^@�,vg^@w�lnd *@��� D � 8´iud,w � �u§­Â�^�d\mufj^�fgZ,iuf¯iu¦stKmEhglnfgZ\]qv �¤mEh�hg^@��hglnfglsd\tq°7�\^�hjln^Cv*�,vglnd\t
¡�ls^���v�k@iud��T^�v�fgh-iulstKZ7f��¤mEhg�*iuh-w�¦s©"^�£�fg^�dTw�^@w�fgmqZTiud,w�¦s^�mK��fj^�h5}~mKlsd,v@§
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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$fjZ\^|hj^���hjl®fgfg^@d�°7�\^�hjln^Cv|²5É�lstK�,hg^ `E³&»����*�¤mEh �!w
g*ny_/a*b*b�d\m�w�^@v
iudTw! ��¤mEh _/a*b=bdc7e#f
g
d,m�w\^@v$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��$� ^"�,vg^ %:lsd
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vgls]o�,¦n©qk�iEk-Z\^*fgZ,^;hj^@vg�\¦nf|mu� �����x{S� ^¯k�iKd\d\mKf|�,vg^¯�\d,k-ZTiud\tE^@wo�¤mKh �������!^@k�iK�,vg^ �������\hjmu}~^Ck&fg^Cw_mK��f
fjZ\^"iuf�fjhgls�\��fj^ G �_§¸Å«mKd,vg^�hj¡�i�fjln¡E^�¦nm�mK¶�iKZ\^@iEw0�«mE�\¦swªw�^y¬,d,^oi_�¤�,d,k&fjlnmEdª��lnfgZ�fjZ\^_vgiK]o^ov��,�\tKm7iu¦zv
²5v�lsd,k�^¯fjZ\^�v��\�,tKmEiK¦sv|mu� � ���oiudTw �����"iKhg^;lsw\^�d7fglzk�iK¦z³«iud,w���Z\m7v�^;Z\^@iEw�lsd,ky¦s�,w�^Cv iK¦n¦!fjZ\^�i�f�fjhgls�\��fj^@v
d,^�^@w\^@w+�¤mKh��!mufgZ �����qiudTw �����T§
�RmEhg^ tK^@d\^�h-iu¦s¦s©KrukymEd,vglsw�^@h
f~�«m�kymEd,v�^Cky��fjln¡E^ iKhjk@v$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�m
aqh(n!_#a*b*b%{ m
aqh(n!_#a*b*b�
��
b7fx{
m
aqh(n!_#a*b*b�
ygyw ���t{ m
aqhWn!_/a*b*b��!w
g*n�iud,w m/aqh(n!_/a=b*b��!w
nyf;� ^¯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�^ m
aqh(nyoWpqf
gtj�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$m�w�m�fgZ\lzv�r«�«^0w�^�¬,d\^Ri��¤�,d,k&fjlnmEdÀfjZ,i�fqlsd,ky¦s�,w�^CvofgZ\^RkymE]_]omEd
vg�\�\tEmEiK¦sv@ru�\��f*iu¦zv�m��!^�hg�¤mKhj]qv­iudqmE��fg^@h�ps}~mKlsd_��l®fjZ_fgZ\^´v��,�\tKm7iu¦zv3mu�¹�TmKfgZ ���"iud,w � ����d\mKf«lsd,ky¦s�,w�^Cw
lsd�fgZ\^�lsd7fg^@hjvg^@kyfglsmKd¸§­¨��!^@k�l®¬Tk@iu¦s¦n©Er��«^�� mK�\¦zw�w�^y¬,d,^�fgZ\^��¤�\dTk&fglsmKd
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Y*Z\lzv;�¤�\d,kyfglsmKdªlzv´w�^y¬,d,^@w�lsd�fjZ\^�d,m�w\^ m
aqh(nyoWpqf
g��\��f�k�iKdªiu¦zvgm+�!^"�,vg^@w�lndªfgZ\^ohg^@��hglnfglsd\t�mK�
mEd\^¯mK�¹fgZ\^�°7�\^�hjls^@v­mK�¸fgZ,^;d\m�w�^ m
aih(n!_/a*b=b¹§ -¯mufj^�fgZTi�f*lnd+fgZ\^;d\m�w�^ m
aqh(n!o�pqf
g�� ^;w�moi�}~mElnd���lnfgZ
{SiKh�f3fgZTi�f|lzvSd\mKf­d\^@k�^@vjvgiKhg©�fjZ\^�hj^KrE�\��f|��ls¦n¦Tw�hjiEv~fjlsk@iu¦s¦n©�hg^Cw��,ky^ fjZ\^¯kym7v~fSmK�?k�mK]_�\��fjlnd\t m
aqh(n!_#a*b*b¹§
�RmEhg^ tK^@d\^�h-iu¦s¦s©KrukymEd,vglsw�^@h
f~�«m�kymEd,v�^Cky��fjln¡E^ iKhjk@v$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{ m
aqh(n!_#a*b*b��!w/g*n��!w
n*fx{ m
aqh(ny_/a*b*b��yw
g*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§Km
aih(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\^�m
aqhWn!oWpqf
g
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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�¤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\^
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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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�«^@hg^��\hjm�¡�lsw\^@w¹§

�
�\hgm���vglsd\t:v�^CvgvglnmEdÁ
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¡�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����
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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
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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§
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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
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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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Unit é de recherche INRIA Rocquencourt, Domaine de Voluceau, Rocquencourt, BP 105, 78153 LE CHESNAY Cedex
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