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ª4«�¬®­°¯�± U[?AF�?A²�U[BDC�?AU[>�?´³�µ�@�NA\$B�?Aµ�?A> J4¶ U[?´B ± LE�C�U[BDC�?AB�·
¸ ¤º¹ % Z�X % Z ¸t» ¹ % Q�X % Z ¸|¼ ¹ % Q�X ½2Z ¸t¾ ¹�¿ X ½2Z ¸hÀ ¹�Á X ½2Z

ÂÃ« RS\�Ä,?AU[>�? ­Å¯�Æ µ�Ç�E�@�N�È ¶ ?AU[É�È*Ê4=�CW=ËB�U[>�Ì ¿ Q�ÍÎB Æ µ�Ç�E�@�N�\�>�Ì�O�Q�ÍÏÇg?AU[É J4¶ U[?�Ð�U[?A²/Ñ,@�=�NA?A>�C�Ì�?A@
Ê�² LE Æ µ�?�B�U[>�ÌÒ>4E Æ µÒÓa?A@�F�@ L=�É�?A@�\�>�F�Ì�?ABÔÊ4=�CW=�BgE�\�ÄpÌ4E�B�Õ�ÄtE Æ µ�?�E�\�ÄpÌ�? ­ Ð�?A@�F�@ L=�É�?A@DCW?A>ºÊ4=�CW=�Çg?AU[É2·
¸ ¤º¹ % Z�Í ¸t» ¹ O�Q�Í ¸|¼ ¹ Õ�Q�Í ¸t¾ ¹ ½�Q�Í ¸hÀ ¹ ½2Z�Í

�Ã« ¶ U[?0Ð�U[?A²/Öj?AUVC�²[U[?AF�C�N_Ç�U[B Æ µ�?A> %�% X %�% \�>�Ì % Õ�X % Õ�·
¸ ¤º¹ O�µ ¸t» ¹ % O�µ % O ­ U[> ¸|¼ ¹ O�µ % O ­ U[> ¸t¾ ¹ O�µ×O ­ U[> ¸hÀ ¹ %�% O ­ U[>

Øp«,¬®Æ µ×µ4E�T"?�Õ ¯�Æ µ�Çg?ABDCW?A@�>ÃGÃÙÔU[>4E�G	Ù/=�>�U/\�>�ÌÚÙ�E�>xÛWE J ÙÔU[>4EÜ\�>�Ì×Ù/=�>�U/B�U[>�ÌÚNA\�BWE ­�­ ?A>ÝY�G	Ù/=�>�U
\�>�ÌÞÙ�E�>xÛWE Á G�\�>�ÌßÙÔU[>4E¥\�>�ÌßÙ�E�>xÛWEºB�U[>�ÌÞNA\�BWE ­�­ ?A> ¿Úà E�µ�@�?�E�²VC Jj¶ ?A>�>ÞÇ�U[@´Ì4E�B´RS²VCW?A@´Ì�?A@
Ì�@�?AU ­ \�²VCWU ± ²[U[NAU[?A@�?A>ÃG2?A@�µ4E�²VCW?A>¥Ç�U[@
¸ ¤º¹ H Q ¸t» ¹ O�Y ¸|¼ ¹ H Õ ¸t¾ ¹ ½2O ¸hÀ ¹ H ½

áÃ«P¬ >â?AU[>�? ­ @�?AF�?A² ­ LE�É�U[F�?A> ¯ ? Æ µ�B�? Æ�ã B�U[>�ÌäE�²[²[?Ú<0UåE�F�=�>4E�²[?A>æF�?ANA?AU Æ µ�>�?_C�GgÇ�U[?$Ð�U[?A²[? ¯�Æ µ�>�UVC�CDÈ
± \�> ã CW?Üµ4E�T"?A>�Ì�U[?AB�? ­ UVCW?AU[>4E�>�Ì�?A@�· ¸ <0U[?�ç Æ�ã ?A>ßÌ�?AB ¯ ? Æ µ�B�? Æ�ã BPÇg?A@�Ì�?A>×èÚÇ�U[? L\�T�²[U Æ µ$è×>�U Æ µ�C
­ UVCWF�?AN LE�µ�²VC J ¹
¸ ¤º¹ H ¸t» ¹ Y ¸|¼ ¹ %�% ¸t¾ ¹ % O ¸hÀ ¹ % Õ

éÃ« ç,U[>$ê�UVCW?A@�ê�U ­ =�>4E�Ì�?�?A>�CWµ LE�²VC ¿ Q�Í ¶ E�B�B�?A@ J4¶ U[?�Ð�U[?A²pÑ,@�=�NA?A>�C ¶ E�B�B�?A@�Ç�U[@�ÌºÌ�U[?�ê�U ­ =�>4E�Ì�?
?A>�CWµ4E�²VCW?A>ÃG�Çg?A>�>�Û�? ­ E�>�Ìº?AU[>�?A>$µ4E�²[T"?A>$ê�UVCW?A@�Ì4E�Ð�=�>$CW@�U[> ã C�·
¸ ¤º¹ Õ�Q�Í ¸t» ¹ ½�Q�Í ¸|¼ ¹�Á Z�Í ¸t¾ ¹Ô¿ Q�Í ¸hÀ ¹ % Q�Í

ë « ç,U[>�?A>MÑ�E ± U[?A@�BDCW@�?AUVÄh?A>ÞÐ�=�> % ­ ê LE�>�F�? ­ E�@ ã U[?A@�?A>�Ç�U[@�E�>MÕ ¯ CW?A²[²[?A>ÃG�B�=ÚÌ4E�B�BPÌ�?A@PÑ�E ± U[?A@*È
BDCW@�?AUVÄh?A>ÞU[>�½ºF�²[?AU Æ µ�?�Ù/?AU[²[?�F�?_CW?AU[²VC�U[BDC�G�E�>�B Æ µ�²[U[?AÉ�?A>�ÌßE�>MO ¯ CW?A²[²[?A>ÃGÃB�=$Ì4E�B�B�?AU[>�?ÜÙ/?AU[²[\�>�F¥Ì�?AB
F�E�>�NA?A> ¯ CW@�?AUVÄh?A>�BSU[>ÝÕ�F�²[?AU Æ µ�?PÙ/?AU[²[?�?A>�CWBDCW?Aµ�C J ¯�Æ µ�²[U[?AÉ�²[U Æ µ$B Æ µ�>�?AU[Ì�?A>×Ç�U[@SÌ�?A> ¯ CW@�?AUVÄh?A>ÝE�>ÝE�²ìÈ
²[?A> ­ E�@ ã U[?A@DCW?A> ¯ CW?A²[²[?A>ÝÌ�\�@ Æ µÞ\�>�ÌÞ?A@�µ4E�²VCW?A>ÝÐ�?A@�B Æ µ�U[?AÌ�?A>ß²åE�>�F�?�Ñ�E ± U[?A@�BDC L\ Æ�ã�Æ µ�?A> Jp¶ U[?�Ð�U[?A²[?
Ð�?A@�B Æ µ�U[?AÌ�?A>�?�ê LE�>�F�?A>$F�U[T�CÔ?AB�·
¸ ¤º¹ O ¸t» ¹ Õ ¸|¼ ¹ ½ ¸t¾ ¹ Z ¸hÀ ¹ H
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���	��ÖÃE�µ�²[?A>ÒU[BDCÔF�²[?AU Æ µ %�% Á J <�E�>�>ÒU[BDCÔÌ�U[?
ã ²[?AU[>�BDCW?�Ì�U[?AB�?A@SÖÃE�µ�²[?A>ºF�²[?AU Æ µ
¸ ¤º¹ %�% ¸t» ¹ % Õ ¸|¼ ¹ % Z ¸t¾ ¹ % Y ¸hÀ ¹ % Á
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�Ã«p¬ >ºÌ�?A@ÔE�T�F�?AT�U[²[Ì�?_CW?A>¥Ê�U[F�\�@gU[BDC � ��� � � \�>�Ì � ��� � �
\�>�ÌßÄ L\�@PÌ�U[? ¶ U[> ã ?A²gF�U[²VC�� � � � �°Y�Z��P\�>�Ì�� � � � �°Z�Q�� J
¶ U[?�F�@�=�ÉÜU[BDC � � � ��·
¸ ¤º¹ % O�Z�� ¸t» ¹ % Q�Z�� ¸|¼ ¹�Á Z�� ¸t¾ ¹�Á Q�� ¸hÀ ¹ %�% Q��

ª���« <0?A@Ô?A@DÄtE�µ�@�?A>�?´ÙÔU[?A@ ±�� ?AF�?A@�U ­ ÖjU[@ ã \�BÔB Æ µ4E �"CS?ABAG4?AU[>�?A>$ç,²[?_ÄtE�>�CW?A>$U[>¥½�Q K U[>2\�CW?A>$BWE�\�T"?A@
NA\ B Æ µ�@�\�T�T"?A> J ¯ ?AU[> ã ²[?AU[>�?A@ ¯ =�µ�> T�@WE�\ Æ µ�C$Ì4E�Ä L\�@ºO ¯ CW\�>�Ì�?A> J�¶ U[?Ý²åE�>�F�?×T�@WE�\ Æ µ�?A> T"?AU[Ì�?
NA\�BWE ­�­ ?A>¥Ä L\�@�Ì�U[?´ÕÜç,²[?_ÄtE�>�CW?A>$Ì�?AB0ÖjU[@ ã \�B�·
¸ ¤º¹ Õ�Q ­ U[> ¸t» ¹ Z�Q ­ U[> ¸|¼ ¹ Z�Z ­ U[> ¸t¾ ¹ Y�Z ­ U[> ¸hÀ ¹�Á Q ­ U[>
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ª	ª4« <0?A@¥Ñ,@�?AU[BË?AU[>�?A@"!�=�B�?ÚÇ�U[@�ÌâNA\�> LE Æ µ�BDCº\ ­ % Q�Í µ�?A@WE�T�F�?AB�?_CWN_Cº\�>�Ì E�>�B Æ µ�²[U[?AÉ�?A>�Ìä>�= Æ µ
?AU[> ­ E�²a\ ­ O�Q�Í J ! LE�C�CW? ­ E�>ßÌ�U[?ÒÑ,@�?AU[B�B�?A> ã \�>�F�U[>M?AU[>�? ­ ¯�Æ µ�@�UVC�C�Ì�\�@ Æ µ�Ä L\�µ�@�?A> Çg=�²[²[?A>ÃG/\ ­
Ç�U[?0Ð�U[?A²pÑ,@�=�NA?A>�C�µ LE�C�CW? ­ E�>ºÌ4E�>�>$B�?A> ã ?A> ­ L\�B�B�?A>	·
¸ ¤º¹ \ ­ Õ�Q�Í ¸t» ¹ \ ­ % Z�Í ¸|¼ ¹ \ ­ Y�O�Í
¸t¾ ¹ \ ­ O ¿ Í ¸hÀ ¹ \ ­ ?AU[>�?�E�>�Ì�?A@�?�E�²[BÔÌ�U[?�F�?A>4E�>�>�CW?A>×Ñ,@�=�NA?A>�CWN�E�µ�²[?A>

Õ ÆA­
Õ ÆA­

H ÆA­

H ÆA­ H ÆA­ª�ÂÃ« ¶ U[?0F�@�=�É�U[BDCÔÌ�?A@�Ê�² LE Æ µ�?A>�U[>�µ4E�²VC�Ì�?A@�F�@WE�\¥F�?ANA?AU Æ µ�>�?_CW?A>ÚÊ�² LE Æ µ�?I·
¸ ¤º¹ Õ H ÆA­$# ¸t» ¹ Õ�% O ÆA­$# ¸|¼ ¹ % ¿�ÆA­$#
¸t¾ ¹ ½ ¿�ÆA­$# ¸hÀ ¹'& H % Õ)( Õ�% O * ÆA­$#
ª��Ã« Óa=�@WE�\�B�F�?AB�?_CWN_C�G2Ì4E�B�B�Û�?AÌ�?A@,+g\ Æ µ�BDC�E�T"?�Ä L\�@a?AU[>�?SÖjU-�j?A@aBDCW?Aµ�Cg\�>�ÌËÌ4E�B�BaÐ�?A@�B Æ µ�U[?AÌ�?A>�?.+g\ Æ µ�È
BDC�E�T"?A>$NA\ºÐ�?A@�B Æ µ�U[?AÌ�?A>�?A>ÞÖjU-�j?A@�>¥F�?Aµ L=�@�?A>ÃG4U[BDC�Ì4E�B�ç,@�F�?AT�>�U[B�Ì�?A@0/�? Æ µ�?A>4E�\�ÄhF�E�T"?1�R3234�R3/65.587 % Q�Q�Q�Q39IR3/65.5:( % QÜQ�Q�Q39;1�R3234<�
¸ ¤º¹ R3/65.5�R3/65.5 ¸t» ¹ R3/65.5)1�R3234 ¸|¼ ¹ 1�R3234.1�R3234
¸t¾ ¹ 1�R3234�R3/65.5 ¸hÀ ¹ 1�R04�R32=/65.5
ª�Øp« Ê L\�>�Ä04�?A>�CW²[? ­ ?A>�è ¯�Æ µ2\�²[N�G K ?AU[?A@AG K L\�²[²[?A@AG/ê�?Aµ ­ E�>�>M\�>�Ì>1�@WE�\�B�?�è�CW@�?	�j?A>M?AU[>4E�>�Ì�?A@ J
¯�Æ µ2\�²[N�T"?AF�@ L\�É�C�F�?A>4E�\Ú?AU[>�?A>$Ì�?A@34�?A>�CW²[? ­ ?A> ­ UVC?!SE�>�Ì�B Æ µ�²åE�F�G	\�>�Ì×E�\ Æ µ K ?AU[?A@ÔC�E�\�B Æ µ�C0>2\�@
­ UVC�?AU[>�? ­ ?AU[>�?A>@!SE�>�Ì�B Æ µ�²åE�F�G�Ç LE�µ�@�?A>�Ì K L\�²[²[?A@AG�ê�?Aµ ­ E�>�>Þ\�>�Ì@1�@WE�\�B�?0Û�?ÜN_Çg?AU ­ UVC.!SE�>�Ì�È
B Æ µ�²åE�F×T"?AF�@ L\�É�?A> J ç,B�U[BDC�T"? ã E�>�>�C�GyÌ4E�B�B�B�U Æ µ ¯�Æ µ2\�²[NÒ\�>�Ì>1�@WE�\�B�?ÒÌ�U[?A!SE�>�Ì F�E�T"?A> J/¶ ?A² Æ µ�?
T"?AU[Ì�?A>ºµ4E�T"?A>$B�U Æ µ$F�?_Ç�U[B�B�>�U Æ µ�C�Ì�U[?.! LE�>�Ì�?�F�?A@�?AU Æ µ�C�·
¸ ¤º¹ 1�@WE�\�B�? ­ UVC�ê�?Aµ ­ E�>�> ¸t» ¹ 1�@WE�\�B�? ­ UVC K L\�²[²[?A@ ¸|¼ ¹ K ?AU[?A@ ­ UVC K L\�²[²[?A@
¸t¾ ¹ K ?AU[?A@ ­ UVC?1�@WE�\�B�? ¸hÀ ¹ K ?AU[?A@ ­ UVC�ê�?Aµ ­ E�>�>

ª�áÃ«�¿ Q�Q ¯ C L\ Æ�ã ?AU[>�?A@ ¶ E�@�?�µ4E�T"?A>º?AU[>�?A> ¶ ?A@DCÔÐ�=�> % Q�Q�<0\ ã E�CW?A> JÃ% Q�Q ¯ C L\ Æ�ã Ì�?A@�B�?A²[T"?A> ¶ E�@�?
µ4E�T"?A>Ü?AU[>�?A> ¶ ?A@DC,Ð�=�>ËO�Z�Q0Ù/=�²åE�@ J�¶ U[?�Ð�U[?A²[?Ô<0\ ã E�CW?A>Üµ4E�T"?A>ÜÌ�?A>�B�?A²[T"?A> ¶ ?A@DC,Ç�U[? % Q�Q0Ù/=�²åE�@�·
¸ ¤º¹ O ¸t» ¹ Z ¸|¼ ¹ % Q ¸t¾ ¹ % Õ ¸hÀ ¹ Z�Q
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ª�éÃ« K ?AU[>:50> ã ?A²0µ4E�CËÐ�=�>ä?AU[>�?A@A/�?AU[B�?Ú?AU[>�?A>:1´E�@DCW=�> ­ UVC ã ²[?AU[>�?A> ¶ L\�@DÄh?A²[NA\ Æ�ã ?A@�BDC L\ Æ�ã�Æ µ�?A>
­ UVCWF�?AT�@WE Æ µ�C J ¬®Æ µ ã E�>�> ­ U Æ µ�>�U Æ µ�C�T"?Aµ�?A@�@�B Æ µ�?A>º\�>�ÌÒ>4E�B Æ µ�?0Ì�U[?�F�E�>�NA?S=�T"?A@�BDCW? ¯�Æ µ�U Æ µ�C�èÜÌ4E�B
B�U[>�Ì Y�Y ¯ C L\ Æ�ã�Æ µ�?A>ßèÞE�\�Ä J R ­ > LE Æ µ�BDCW?A> Ù�E�FÚ?AB�B�?ËU Æ µßÌ�U[? ã = ­�± ²[?_C�CW?Üµ�U[>�CW?A@�? ¯ ?AUVCW?A>�B Æ µ�U Æ µ�C
èÞÌ4E�BPB�U[>�ÌæZ�Z ¯ C L\ Æ�ã�Æ µ�?A>MèßE�\�Ä J ³�>�Ì E ­ Ì�@�UVC�CW?A>MÙ�E�FÚÐ�?A@�B Æ µ�Ç�U[>�Ì�?_C�B Æ µ�²[U[?AÉ�²[U Æ µßÌ�U[?Ë@�? Æ µ�CW?
¯ ?AUVCW?A>�B Æ µ�U Æ µ�CSU[> ­ ?AU[>�? ­ +�E�\ Æ µ J�¶ U[?0Ð�U[?A²[? ¯ C L\ Æ�ã�Æ µ�?A>ÞÖj\ Æ�ã ?A@�µ4E�T"?´U Æ µºF�?AF�?AB�B�?A>	·
¸ ¤º¹ % Õ�O ¸t» ¹ O�Z H ¸|¼ ¹ %IH O ¸t¾ ¹ O�Q % ¸hÀ ¹ % Z�½

ª ë « 50²[UVÐ�?A@yµ4E�CaNA\ ­ 50BDCW?A@DÄh?ABDC�?AU[>�?ÔÙ/=�@DCW?�F�?AT4E Æ�ã ?A> J ¯ ?AU[>�?A@aÊ4@�?A\�>�Ì�U[>Üê�UìÈ
BWE´B Æ µ�>�?AU[Ì�?_C�?A@�?AU[> ¯ C L\ Æ�ã µ�?A@WE�\�BAG�Ì4E�B % Z�Í Ì�?A@aF�E�>�NA?A>ËÙ/=�@DCW?SE�\�B ­ E Æ µ�C J
¶ U[?�F�@�=�ÉÜU[BDC�Ì�?A@ ¶ U[> ã ?A² ·
¸ ¤º¹ % Z�� ¸t» ¹ O�O�� ¸|¼ ¹ Õ H � ¸t¾ ¹ Z�½
� ¸hÀ ¹�Á Q��

ª��Ã« +g?AU�?AU[>�? ­ Ù�E�>�N_CW\�@�>�U[?A@�T"?_Çg?A@DCW?A>ÚÌ�U[?�Ñ,@�?AU[B�@�U Æ µ�CW?A@�Ì�U[?�Ù�E�>�N ± E�E�@�?´BDCW?_CWB ­ UVCÔ>4E�C L\�@�²[U Æ µ�?A>
ÖÃE�µ�²[?A> J <0U[?g<0\�@ Æ µ�B Æ µ�>�UVC�CWBDÇg?A@DCW\�>�F�Ä L\�@�?AU[>�?AByÌ�?A@�Ù�E�>�N ± E�E�@�?�U[BDC,Z�G H O�Z Jx¶ U[?aÐ�U[?A²[?�Ñ,@�?AU[B�@�U Æ µ�CW?A@
µ4E�T"?A>$Ì4E�>�> ­ U[>�Ì�?ABDCW?A>�B�E�>ºÌ�?A@0+g?_Çg?A@DCW\�>�F�CW?AU[²[F�?A>�= ­�­ ?A>	·
¸ ¤º¹ O ¸t» ¹ Õ ¸|¼ ¹ H ¸t¾ ¹Ô¿ ¸hÀ ¹ % Q
ª��Ã« L³�T"?A@�Ì�U[?�Ù/? ­�± ?A@WE�CW\�@ � U ­ 1 LE�>�F�\�@�\�È 2SE�CWU[=�>4E�² ± E�@ ã U[BDC�Ê4=�²[F�?A>�Ì�?ABÔT"? ã E�>�>�C�X
¸ % ¹ ¶ ?A>�>$Ì�U[? ¯ =�>�>�?�B Æ µ�?AU[>�C�G4Ì4E�>�>$U[BDC � >�U Æ µ�C�\�>�CW?A@SO�Z���� J
¸ O ¹ ¶ ?A>�> � µ L=�µ�?A@�U[BDC�E�²[B�O H ���SG4Ì4E�>�>$B Æ µ�?AU[>�CSÌ�U[? ¯ =�>�>�? J
<�E�>�>ºF�U[²VC�F�?_Ç�U[B�BAX
¸ ¤º¹ 2SE Æ µ�CWB�U[BDC � >�U[?AÌ�@�U[F�?A@�E�²[B�O�Z���� J ¸t» ¹ R ­ Ù�E�F�?�U[BDC � µ L=�µ�?A@�E�²[B�O�½
��� J
¸|¼ ¹ 2SE Æ µ�CWB ã E�>�> � >�U Æ µ�C0O�Y���� T"?_CW@WE�F�?A> J ¸t¾ ¹ R ­ Ù�E�F�? ã E�>�> � >�U Æ µ�C0O�½
��� B�?AU[> J
¸hÀ ¹ +g?AU � � O�Z���� B Æ µ�?AU[>�CSÌ�U[? ¯ =�>�>�? J

Â ��«�à ? ­ E�>�Ì B Æ µ�>�?AU[Ì�?_CÒÐ�=�>â?AU[>�? ­�� \4E�Ì�@WE�CWU[B Æ µ�?A> ¯ C L\ Æ�ã Ñ�E ± U[?A@ ± E�@WE�²[²[?A²�NA\
?AU[>�?A@�Ì�?A@ ¯ ?AUVCW?A>��� Ì�?ABaÑ�E ± U[?A@�B,E�T J Óa= ­ /�?ABDC,B Æ µ�>�?AU[Ì�?_C�?A@	�
 G�Ì4E�Ð�=�>��� G�µ�U[?A@DÐ�=�>�
 G�\�>�Ì�B Æ µ�²[U[?AÉ�²[U Æ µ�Ð�= ­ Ð�?A@�T�²[?AU[T"?A>�Ì�?A> ¯ C L\ Æ�ã�Æ µ�?A>��# E�T ¸ B J RST�T J ¹ J�¶ U[?ÔF�@�=�É�U[BDCÌ�U[?´Ê�² LE Æ µ�?�Ì�?AB=/�?ABDCWB ¸ F�@WE�\ºF�?_Ä LE�@�T�C ¹ G�Çg?A>�>ÚÌ�U[?�RS\�B�F�E�>�F�B � LE Æ µ�?�Ì�?A>×Ê�² LE Æ µ�?A>�U[>�µ4E�²VC % µ4E�C�·
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