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Problème

donnant la même image
Retrouver la surface
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�� � :üû�Þ&[ÜjÞ�?ñØ .�KüýÿþDÛÝÙIØ Cpû$�¿ýÿÙIþ ú��ñÙ=�ÈÙ CH[Ü��¿ØÚý]\#?ñÜPW
ù�Ü�.ÿÙIþ �^?ñØÈÙ�?`_ba*cedea*fPg�d�=üû�þñÞ .ÿÜ1=h[Ü
:@??�-=ñÜæÞ@û`þñþh[ÜßÜæÞ�i�jedek�û�þ �gýIC$CIÜ�.ÿÜßþ�_lU�m*n�g
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E FHG:I!JHFLKNMOG-PRQCSUTVJHFWKNXLY[ZH\^]_MWQCS^`LabG2T0cdJHefJhgiYbjlkCS*mnSUT:MWoHkCG8k<FHG-k<FLQCGnGqpdXLY[T:G2ZLjCYbSUZLKNa
j<FLKNMOGrS^P Ksj!oHQCPtKNmnGuPRQCSUTvk<FLGxw2y!zb{}|�~��h�q�<��S^P_�^�h��`La[KNm<��K^ZHX��?FHY�kCG.Y[TuKN\^G.S^P�k<FLK}k
j<oHQ<PRKNmnGN�HjCGnG6�W\UoHQ<G��^�b�^�lE FLYbjDYbj8K.�B�^�W�2�������^y*��Ybj<YbSUZrMWQCS^`LabG2T�`WKNjCGnX.SUZrk<FHG?M�FHSNkCS}p

PhotoSurface

Problem ?
Retrieve the surface(s)

which gives the same photo 

e)Yb\UoHQCG&�^�b�^��E FHG�I!JHFWKNMhGqpdPRQCSUTBp�JHFLKNXLY[ZH\^]&MLQ<S^`LabG2T��

T:G�kCQ<Ybm�Y[ZHP S^Q!TuK}kCYbSUZO�
¡ mnmnS^QCXLY[ZH\_kCS_¢�oHQCSUo¤£ #U¥§¦ #� ^¨�¦ Y[ZBk<FLG `OGn\^Y[ZHY[ZH\�S^P ��%�© j ¦�ª K^Zr¢«Yb\^\^GnabG2Zx£¬��­U® ¨ �8KNj

k<FHGs�WQCj¯krkCS°mnSUZHjCYbXWGnQuk<FHGx±N¢²Q<GnmnSUZHj¯kCQ<oHm�kCYbSUZ�MLQCS^`WabG2T³oHj<Y[ZH\´MWFHSNkCSUTuG�kCQCYbm¤m2oHGnjn�
E FHG?�WQCjCk�Q<GnjCS^a[o§kCYbSUZ.�8KNj8j<oH\^\^Gnj¯kCGnXµ`�¶r·?Y[ZHXH¸WGnYbj<m!F¹£¬��±�� ¨ Y[Z.k<FHG�­ %�© jn�lº»K}kCGnQ ¦L¼ S^Q<Z
£ ­U½ ¨ �8KNjrk<FHG��WQCjCkBkCS°PRS^Q<T&oHa[K}kCG�k<FHG¾JLFLKNMOG�P QCSUT³JHFLKNXLY[ZH\°MLQCS^`LabG2T�j<Y[T:MLa�¶¿K^ZHX
QCYb\^S^QCSUoLjCa�¶¾KNj?k<FLK}k6S^P)�hZHXLY[ZH\Bk<FLG*jCS^a[oHkCYbSUZ¾S^P�K.ZHSUZHabY[ZLG2KNQ �WQ<j¯kÀpdS^QCXLGnQ?Á)KNQCkCY[KNa»¢«YbPÂp
PRGnQCG2ZUkCY[KNaDÃlÄ§oLK}kCYbSUZÅc�ÁD¢«Ã8g?m2KNababGnX�k<FHGB`LQCYb\UFÆk<ZHGnjCj_GnÄ�oLK}kCYbSUZ4�rE FHYbj���KNjÇKNabjCS ¼ S^Q<Z
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�?FHS�j<oH\^\^GnjCkCGnX$kCS�m2KNaba«k<FLYbj.MWQCS^`LabG2T I!JHFLKNMOG¤P QCSUT JHFWKNXLY[ZH\^]§� ¡ P kCGnQ¯�8KNQCXLj ¦ KNaba
k<FHG�JHFLKNMOGBP Q<SUT JHFLKNXWY[ZH\sT:G�k<FLS�XLj�MWQCS^MOS^jCGnX´kCS¾XWK}kCGrKNQCGr`WKNjCGnX�SUZ¹k<FHGu��S^QC�¹S^P
¼ S^Q<ZO�&*¯Z�K��WQCjCk*MOGnQCYbS�X�c�Y[Z�k<FHG  !%�© j�g6k<FLG.K^o§k<FLS^QCj*PRS�m2oHj*SUZ�k<FHGrmnSUT:MWoHk<K}kCYbSUZLKNa
MWKNQ¯k�S^P4k<FHG«MLQ<S^`LabG2T ¦ kCQ¯¶�Y[ZL\_kCS&mnSUT:M�o§kCG?XWYbQCGnm�kCa�¶.Z�oLT:GnQ<Ybm2KNa�jCS^a[oHkCYbSUZHjn�,+�oHGnjCkCYbSUZHj
KN`OSUo§kBk<FHG�G.-HYbj¯kCG2ZHmnG¤K^ZHXÅoLZHYbÄ§oHG2ZHGnjCjBS^P6jCS^a[o§kCYbSUZLjBkCS¹k<FHG�MLQ<S^`LabG2T���GnQCG�jCY[T:MWa�¶
ZHSNk8G��UG2Z�MOS^jCGnX�K}k�k<FWK}k8kCY[T:G?� Y�k<Frk<FHG?Y[TuMOS^Q¯k<K^ZUk�G.-HmnGnMHkCYbSUZ�S^P4k<FHG6��S^QC�:S^P0/DQ!oHjCj
K^ZHX&/�QCS�S^��j*£ ®^® ¦ ��­ ¨ �216G��UGnQ¯k<FHGnabGnj<j ¦ X�oHG6kCSBk<FHG�MOS�S^Q8Ä�oLKNabY�k ¶�S^Pik<FLG�QCGnj<oHa�kCj ¦ k<FLGnjCG
Ä§oHGnj¯kCYbSUZHj�KNj6��Gnaba)KNj6k<FHS^jCGÇQCGna[K}kCGnXxkCSrk<FHG*mnSUZÆ�UGnQC\^G2ZHmnGBS^PDZ�oLTuGnQCYbm2KNa j<m!FHG2TuGnj?PRS^Q
mnSUT:M�o§kCY[ZH\Çk<FHG�jCS^a[o§kCYbSUZLj-`OGnm2K^T:G«mnG2ZUkCQ!KNa Y[Z.k<FHG�a[KNj¯k XWGnm2KNXLG�S^P k<FLG_® % k<F�mnG2ZUk<oLQ¯¶^�
E»S�XWK2¶ ¦ k<FLG°JHFLKNMOGsPRQCSUT JHFLKNXWY[ZH\�MWQCS^`LabG2T Ybj���ZLS2�?Z�kCS `OG¹K^Z�Ybaba pdMOS^jCGnX MLQCS^`§p
abG2T��µeWS^QÇG.-LK^T:MWabG ¦ K¤Z�oLTÇ`hGnQ�S^P?KNQ¯kCYbmnabGnj&j<FHS2��k<FLK}kÇk<FHG.jCS^a[o§kCYbSUZ�YbjÇZHSNkBoLZHYbÄ§oHG
£¬��­ ¦ � % ­ ¦ � % ½ ¦ ��± #L¦ �^� ¦ � � ¦ � ®^½ ¦ � ® %^¨ ��E?FHGrG2ZLmnSUoLZUkCGnQ<GnXÅXLY43um2oHa�kCYbGnj:FWKn�UG�S^P kCG2Z

K�g `Og
e)Yb\UoHQCGB�^�¬®���E FHG�mnQ<K}kCGnQ?Ybaba[oHjCYbSUZ�£¬�^� �}¨ �leLQCSUT MLYbm�k<oHQCG*K�g ¦ ��G_MhGnQ<mnGnY��UG�kd��SumnQ<K}kCGnQ<j ¦
KBj<TrKNaba K^ZHXsKu`LYb\:SUZHGN�5/�o§k-��G�m2K^Zsk<oHQ<Z.k<FHGnjCG*mnQ<K}kCGnQCj6Y[ZUkCS:�US^abm2K^ZHS�Gnj&c KNa�k<FHSUoL\UF
oHMLj<YbXLG«XLS2�?ZOgDYbP ��G�Y[TrKN\^Y[ZHG«k<FHG�abYb\UFÆk jCSUoHQ<mnG�kCS:`OG�K}k-k<FHG�`OSNk¯kCSUT0S^Pik<FHG�MWYbm�k<oHQCG
Q<K}k<FHGnQ«k<FWK^Z¹K}k�k<FHGÇkCS^M4�ÇE?FHYbj«MLYbm�k<oHQCG&Ybj_KNm�k<oLKNaba�¶¤k<FLK}k�S^P�K.MWKNYbQ�S^P�KNj!F¾mnSUZLGnj�Y[Z
k<FHG ¼ K2��KNYbY[K^Z�*�j<a[K^ZHX ¦ ZHSNkDk<FWK}k�S^PiK*M�KNYbQ�S^P mnQ<K}kCGnQCjn�H�W\UoLQCG `OgfXLYbjCMWa[Kn¶§j�k<FHG?MWYbm�k<oHQCG
mnS^QCQCGnm�kCa�¶^�
`OGnG2Z¿Ybaba[oHj¯kCQ!K}kCGnX�`�¶�j<oLm!F¿mnSUZHm2K2�UG�6}mnSUZU�UG.- K^TÇ`LYb\UoHY�kCYbGnj.KNjBk<FHGµSUZHG�XWYbjCMLa[Kn¶UGnX�Y[Z
e)Yb\UoHQCG��^�¬®��7*¯Z¤k<FHYbj���\UoHQCG ¦ k<FHG:K^TÇ`LYb\UoLY�kd¶xYbj�XWoHGÇkCSsK�mqFLK^ZH\^G:S^PDk<FHGBGnj¯kCY[TrK}kCYbSUZ
S^Pik<FHG«MWKNQ<K^T:G�kCGnQ<j8S^P k<FHG�abYb\UFÆkCY[ZH\§�8*¯Z�PtKNm�k ¦ k<FHYbj-��Y[ZHX�S^P»K^TÇ`LYb\UoHY�k ¶rm2K^Z�`OG6� YbXLGna�¶
\^G2ZHGnQ<KNabY:9nGnX �;*¯ZxG=<hGnm�k ¦ Y[Z�£¬�^� ¨�¦ /DGna[F�oLTuG2oHQ�K^ZHX¹mnS^ababG2KN\UoHGnj&MLQCS��UGBk<FLK}k��6FHG2Z¤k<FHG
abYb\UFÆkCY[ZH\sXLYbQ<Gnm�kCYbSUZ >*K^ZHXxk<FHG:º»K^TÇ`hGnQCkCY[K^ZxQCG�¸WGnm�k<K^ZHmnGµc KNab`OGnXLS�g6S^Plk<FHGBj!oHQCPtKNmnGuKNQCG
oLZH�§ZHS��?Z ¦ k<FHG2Z�k<FHG�j!K^T:G�Y[TuKN\^G�m2K^Zµ`hG�S^`Lk<KNY[ZHGnXs`�¶�K&mnSUZÆkCY[Z�oHSUoHj PtK^T:Yba�¶.S^P)j<oHQÀp
PtKNmnGnj�c�XLGnMOG2ZHXLY[ZH\ÇabY[ZHG2KNQCa�¶�S^P k<FHQCGnG�MWKNQ<K^TuG�kCGnQCj�gC��*¯Z.SNk<FHGnQ8��S^QCXLj ¦ k<FHG�¶�j<FHS��
k<FLK}k
ZHGnY�k<FHGnQÇj<FLKNXWY[ZH\sZHS^Q*j<FLKNXLS�� Y[ZH\sS^P-K^Z�S^`@?¯Gnm�k ¦ jCGnG2Z�P QCSUT KµjCY[ZL\^abGu�§YbG�� MOS^Y[ZUkÇQCGqp
�UG2KNabjÇY�kCj_G.-LKNm�kÇ±N¢ j¯kCQ<oLm�k<oHQCGN�uE FLYbj�Ybj�k<FHGxIA/�KNjÀpdQCGnabYbGnP ¡ TÇ`LYb\UoHY�k ¶�] ¦ jCGnG¾£¬�^� ¨ K^ZHX
e)Yb\UoHQCGu�^� ±��B/�GnY[ZH\rK2��KNQ<GÇS^P)k<FLGnjCG_XLY43rm2oHa�kCYbGnj ¦ ��G_k<FHGnQCGnPRS^QCG*KNjCj!oLT:G_FLGnQCG�k<FLK}k«KNaba
k<FHG&MWKNQ<K^TuG�kCGnQCj«S^Pfk<FHG&abYb\UFÆk�jCSUoHQCmnG ¦ k<FHG&j<oHQ<PRKNmnG&QCG�¸WGnm�k<K^ZLmnG&K^ZLX¾k<FLGÇm2K^TuGnQ<K�KNQCG
�§ZHS2�?Z4�
CEDGFIHKJ�L�MON.PQL2RAS�NUT�VWP�HENXF$H�YZV\[.J$H]PQR.^�_KM`L.a
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K�g `Og
e)Yb\UoHQCG«�^� ±��«IA/�KNjÀpdQCGnabYbGnP ¡ TÇ`LYb\UoHY�kd¶§]u£¬�^� ¨ �)eLQCSUZÆk<KNaWK^ZHXBjCYbXWG���YbG�� jlS^P�K�TuKNQ<`LabG�`WKNjÀp
QCGnabYbGnP j<m2oHabMHk<oHQCGN��16SNkCYbmnG�FHS2�$k<FHG?P QCSUZÆk<KNa���YbG�� j8KNMLMOG2KNQlkCSÇFLK2�UG«PRoHabah± pdXLY[T:G2ZLjCYbSUZLKNa
XLGnMHk<F ¦ �?FHYbabG&k<FHGBj<YbXLGB�§YbG�� QCG��UG2KNabj*k<FHG&¸�K}k¯kCG2ZHY[ZH\§�rE FHYbj�XLG2TuSUZHj¯kCQ<K}kCGnj�k<FWK}k�k<FHG
Y[TuKN\^G�K�g�m2K^Z°`OGuMWQCS�X�oHmnGnX°`�¶¹kd��Sxj<oHQCPtKNmnGnjn�&k<FHGrk<FHQCGnGqpdXLY[TuG2ZHjCYbSUZLKNaDj<oHQCPtKNmnG:��G
Y[TuKN\^Y[ZLG�`Æ¶.��Ybj!oLKNabY:9nY[ZH\:Y[TrKN\^G�K�g�K^ZHX�k<FHG�KNm�k<oLKNa `WKNjÀpdQCGnabYbGnP»�?FHYbmqF�Ybj K}k8k<FHG�S^Q<Yb\^Y[Z
S^P»k<FHG«kd��SuM�FHSNkCS^j K�g�K^ZHXs`OgC�leLS^Q6T:S^QCG«XLG�k<KNYbabj ¦ k<FHG�QCG2KNXWGnQ-m2K^Z�QCGnPRGnQ-kCS¾£¬�^� ¨ �

¡ j ��GlFLK2�UGljCMOGnmnY��WGnX_KN`OS��UG ¦ k<FLGlT:S�XLGnabY[ZH\8S^P�k<FHGDJLFLKNMOG»PRQCSUT JHFLKNXLY[ZH\8MWQCS^`LabG2T
Y[ZÆkCQCS�X�oHmnGnX´`�¶ ¼ S^Q<Z´¶�YbGnabXLj_kCS¾K�ÁD¢«Ã-� k<FLG:`LQCYb\UFÆk<ZHGnjCj�GnÄ§oLK}kCYbSUZO��E FLYbj�GnÄ�oWK}kCYbSUZ
m2K^Zµ`OG«QCSUoH\UFLa�¶.j<oWTuTuKNQ<Y:9nGnX.`�¶

� c�� >�� ����g����Bc � c�� >�� ��� g¯g��
E FHGs`LQCYb\UFÆk<ZHGnjCjuGnÄ§oLK}kCYbSUZ�mnSUZLZHGnm�kCjrk<FHGsQ<G�¸WGnm�k<K^ZHmnGxTuKNM c��ÇgÇkCS´k<FHGµ`WQCYb\UFUk<ZLGnjCj
Y[TuKN\^Grc � gC�OjCGnG_mqFLKNMHkCGnQ � PRS^Q?T:S^Q<G�XLG�k<KNYbabjn�-E»S:SUoHQ?��ZHS�� abGnXL\^G ¦ K}k k<FHG*G.-§mnGnMLkCYbSUZ
S^P�k<FHGB��S^QC�xS^P_£ ± ¦i¥ ® ¦ ��± %N¨�¦ KNabalk<FHGrJHFWKNMhGBPRQCSUT²JLFLKNXLY[ZH\µTuG�k<FHS�XWj_KNjCj<oLTuGÇk<FLK}k
k<FHGÇjCmnG2ZHG&Ybj«ºiK^TÇ`OGnQ¯kCY[K^ZO�B*ÀZsk<FHYbj«m2KNjCG ¦ k<FLG*QCG�¸�Gnm�k<K^ZHmnGBTuKNM¤Ybj?k<FLGÇmnS^j<Y[ZHG*S^Plk<FHG
K^ZH\^abG¤`OG�kd��GnG2Z�k<FLGsabYb\UFÆkr�UGnm�kCS^Q �?c�� >!� ��� gBK^ZHX�k<FHG¾ZHS^Q!TuKNa8�UGnm�kCS^Q � c�� >�� ��� gÇkCSk<FHG�j!oHQCPtKNmnGN�

�"�$mnS^j�c#� � � g$�
�
% � %'&

�
% � % �

ct�?FHGnQ<G(� ¦ ��K^ZLX � XWGnMhG2ZLX�SUZ¹c�� > � � � g¯gC�E FHG���QCj¯k?��)!*�� zR��z ~fÁD¢6Ã�XLGnXWoLmnGnX:P Q<SUT�k<FHG-`LQ<Yb\UFUk<ZHGnj<j�GnÄ�oWK}kCYbSUZrK^ZHXuj¯k<oHXLYbGnX:Y[Z:k<FHG
J§e�J�abY�kCGnQ<K}k<oLQCG�Ybj-k<FLG,+8z.-N�^�W�U�i��/��§�U~�zR�^�i�

% 021 c�� g % � �
3 c�� g �54 � �76 �8��c�� > � � � g:9<;

�?FHGnQ<G=;?>A@ � Ybj&k<FLGrj<oLMLMOS^Q¯k*S^P8k<FLG.Y[TrKN\^G.K^ZLX 3 �B;DC @ Ybj&k<FHGr`WQCYb\UFUk<ZLGnjCj
S^P�k<FHG¾Y[TuKN\^GN��E FHYbj.GnÄ�oWK}kCYbSUZ�Ybj�S^`Hk<KNY[ZLGnX�PRQCSUT�k<FHG¤jCY[T:MLabGnjCkrT:S�XLGnabY[ZH\�S^P�k<FHG
J§e�J°MLQCS^`LabG2Tµ�:S^Q¯k<FHS^\^Q<KNMWFLYbm.m2K^TuGnQ<K ¦ PtKNQ&K^ZLX�PRQCSUZÆk<KNa�abYb\UFUkBjCSUoHQ<mnG ¦ ºiK^TÇ`OGnQ¯kCY[K^Z
QCG�¸WGnm�k<K^ZLmnGN�B*�k?Ybj6k<FHGÇGnÄ§oLK}kCYbSUZ¾�?FHYbm!F¤FLKNj«`OGnG2ZsmnSUZLjCYbXLGnQCGnX¾k<FHG&T:S^j¯k6Y[Zµk<FHGBJ§e�J
abY�kCGnQ<K}k<oHQ<GN��*ÀZBj<Gnm�kCYbSUZ.®��b�?��G-XWGnjCmnQCYb`OG��NKNQ<YbSUoHjlT:S�XLGnabY[ZH\^jlS^P�k<FLG?J§e�JÇMLQCS^`LabG2TVK^ZHX
��G�XLG�k<KNYba jCG��UGnQ!KNaiKNjCjCS�mnY[K}kCGnX¤Ál¢«Ãljn�
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*¯Z:k<FLG?jCGnÄ§oHGna ¦ ��G6TrKN�^G6K*j¯k<K}kCG«S^P4k<FHG«KNQ¯k�S^P4k<FHG?�NKNQCYbSUoLj8JLFLKNMOG PRQCSUT�JLFLKNXLY[ZH\
T:G�k<FLS�XLj2�

� ��� ��143?,&+8= +��49C36; +-;&7��	��

��5v%��O#&3�7��

¡ j*��G�FLKn�UG�T:G2ZÆkCYbSUZHGnX¿KN`OS2�UG ¦ k<FLG�J§e�J°MLQCS^`LabG2T m2K^Z�`OGrmnSUZHj<YbXLGnQCGnX KNj*k<FWK}k&S^P
jCS^a��§Y[ZH\µK.�WQCjCk6S^QCXWGnQ�Ál¢«Ã-� ¡ abjCS ¦ k<FHGÇ�WQ<j¯k�m2K}kCGn\^S^Q¯¶¹S^P�J§e�JxT:G�k<FLS�XLj6mnSUZHjCYbjCkCj�Y[Z
jCS^a��§Y[ZH\��^z y¯�C��~����sk<FHG���)Æ�Æ�2~?J§e�JsÁl¢«Ã-�4E FLGnjCG*TuG�k<FHS�XWj-��G*m2KNaba6ICMLQCS^M�KN\UK}kCYbSUZ´K^ZHX
Ál¢«Ã¿T:G�k<FLS�XLj<]�XLS*ZLSNk�TrKN�^G?K^ZÆ¶uabY[ZHG2KNQCY:92K}kCYbSUZHj�c K}k�k<FHG6S^MLMOS^jCY�kCG-kCS*k<FHG«T:G�k<FHS�XLj
MLQCGnj<G2ZUkCGnX¤Y[Zsj<Gnm�kCYbSUZ°�^� # �¬®ÆgC���¾S^QCGnS2�UGnQ ¦ k<FHG�¶µXLSrZLSNk6Y[ZÆkCQCS�XWoHmnG*K^ZÆ¶µ`LY[KNjCGnj«Y[Zsk<FHG
GnÄ§oLK}kCYbSUZHj&mnSUZUkCQ!KNQ¯¶°kCS¾k<FHGr�NKNQCY[K}kCYbSUZWKNa-T:G�k<FHS�XLj��6FHYbm!F ¦ PRS^QÇG.-HK^TuMLabG ¦ KNXLX�QCGn\Uo�p
a[KNQCY:92K}kCYbSUZ¤S^Q6Y[ZUkCGn\^Q<KN`WYbabY�kd¶skCGnQ!T:j�c�jCGnm�kCYbSUZ��^� ±�gC�-E FLG_TuKNY[ZsXLY43um2oHa�k ¶�G2ZLmnSUoLZUkCGnQ<GnX
`�¶¤MLQ<S^MWKN\UK}kCYbSUZ°K^ZHX°Ál¢«Ã TuG�k<FHS�XWj6Ybj*XWoHGÇkCS�k<FHGuYbaba pdMhS^j<GnXWZHGnjCj�S^PDk<FHGBMLQ<S^`LabG2T��
*¯ZHXLGnGnX ¦ k<FHG�mna[KNj<jCYbm2KNa)JHefJ.GnÄ§oLK}kCYbSUZHj6KNQCG�S^P»k<FHG�PRS^Q<T

� c�� � 021 c�� g¯g�� % �76 � 9<; �
c�jCGnGµj<Gnm�kCYbSUZ�®��b�NgBK^ZHX ¦ `�¶ k<FHG2T:j<Gna��UGnj ¦ k<FLGnjCGµGnÄ§oLK}kCYbSUZHjrKNQ<GµYbaba pdMOS^jCGnX4�°~R|§���°�<�U�
|����N�«�2���N�nyÀ�^�����^� �§~�zR�^�H�Bc�j<GnG6mqFLKNMHkCGnQ ®ÆgC� ¡ abjCS ¦ kCS&`OG?KN`LabG6kCS&mnSUT:MWoHkCG?KÇZ�oLTuGnQCYbm2KNa
jCS^a[o§kCYbSUZ ¦ ��GBZHGnGnX¤kCSµKNXLXxmnSUZHj¯kCQ!KNY[ZUkCj«kCS.k<FHG:J§e�J¾GnÄ�oWK}kCYbSUZHjn� *¯Zµk<FLGnjCGBT:G�k<FHS�XLj ¦
k<FHG KNXWXLY�kCYbSUZLKNahmnSUZHj¯kCQ<KNY[ZÆkCj�KNQ<G `OSUoLZHXWKNQC¶*mnSUZHXLY�kCYbSUZLj ¦ \^G2ZLGnQ<KNaba�¶:¢«YbQCYbm!FHabG�k � `OSUoLZHX§p
KNQ¯¶°mnSUZLXLY�kCYbSUZHjn� *¯Z°SNk<FLGnQ&��S^QCXWj ¦ k<FHG.mnSUT:MWo§kCGnX�jCS^a[o§kCYbSUZLj:KNQCG�m!FLKNQ<KNm�kCGnQ<Y:9nGnXÅ`Æ¶
k<FHG*`hSUoWZHXWKNQ¯¶.mnSUZHXLY�kCYbSUZHjn�8E FLGnjCG�`OSUoLZHXWKNQC¶.mnSUZHXWY�kCYbSUZHj6T&oHjCk-mnSUZUk<KNY[Z¤G2ZHSUoH\UFsY[Z�p
PRS^Q<TuK}kCYbSUZO� ¡ abjCS ¦ k<FHYbj-Y[ZHPRS^Q<TuK}kCYbSUZµYbj8k<FHGnQCGn`�¶.MWQCS^MWKN\UK}kCGnXÅI<KNabSUZL\^]uk<FHG�j<S^a[o§kCYbSUZHjn�

E FLG.MWQCS^MWKN\UK}kCYbSUZ�K^ZLX¿Ál¢«ÃljuTuG�k<FHS�XLj&m2K^Z¿`OG.j!oH`OXLY���YbXWGnX�Y[ZÆkCS¹kd��S´mna[KNjCj<Gnjn�
E FHG�����z ��{U����� *§�}�<���s�B�2~R|����}�°K^ZHX�k<FHG�z ~d�2y��^~�z �}�¹�B�2~R|����}�q� E?FHGsTuKNY[Z�jCY[ZH\^abGqpdMWKNj<j
T:G�k<FLS�XLj-KNQ<G«k<FHG�PRS^ababS2� Y[ZH\§�
! k<FHGµTuG�k<FHS�X¿S^PÇ�n|��^yÀ�U�2~d�2y!zÂ�q~�zt�¤�q~�yqz *L�¾Y[ZÆkCQCS�X�oHmnGnXÅY[Z k<FHGsJLFLKNMOG.PRQCSUT�JLFLKNXLY[ZH\

abY�kCGnQ!K}k<oHQCG_`�¶ ¼ S^Q<Z�£ ­ �}¨ PRS^Q-jCS^a��§Y[ZH\Bk<FHG�ÃDYb�^SUZLKNa GnÄ§oLK}kCYbSUZ ¦
! k<FHG6T:G�k<FHS�XuS^P *�y�� *���{U�U~�zR�^�¹�#"«~R|§�Ç��/��§�U���d|§�nzb{}|�~��<�^�L~ �U��y<��Y[ZUkCQCS�XWoHmnGnX.`�¶;/DQ!oHm<�Æp

jCkCGnY[Z´£ ®�� ¨ K^ZLX.Y[TuMLQCS��UGnXr`�¶%$�Y[TrT:Gna�K^ZLX /�Q<oHm!��jCkCGnY[Z´£  !%N¨ c�XLG2KNabY[ZH\Ç� Y�k<Frk<FHG
ÃDYb�^SUZLKNa GnÄ§oLK}kCYbSUZhg ¦

! k<FHG&"��N�q~��B�^yÀ��|�zR��{�T:G�k<FHS�X°Y[ZÆkCQCS�XWoHmnGnX�`Æ¶�JHG�k<FHY[K^Z�£¬��±  H¦ ��± ¥N¨ PRS^Q*jCS^a��§Y[ZH\¾k<FHG
ÃDYb�^SUZLKNa�GnÄ�oWK}kCYbSUZ�K^ZLX�jCabYb\UFÆkCa�¶�TuS�XLY���GnX°`�¶'$�Y[TuTuGna�K^ZHX JHG�k<FHY[K^Z�£  � ¨ PRS^Q
k<FLG�ICS^Q¯k<FHS^\^Q<KNM�FHYbm*JHFLKNMOG«PRQCSUT JHFLKNXWY[ZH\^]&� Y�k<F�S^`LabYbÄ§oHG�abYb\UFÆk?j<SUoHQCmnGN�

¡ T:SUZH\^jCk8k<FHG�Y�kCGnQ<K}kCY��UGÇT:G�k<FHS�XLj8abG�k?oHj mnY�kCG_Y[Z�MWKNQCkCYbm2oHa[KNQ
(*) R V,+.-�R=PQL*/]VW_QVWMKJ�Y\L`H10�R.^�F�T�NX_32(M`RXF�T�VZH V\R.F)P�M`R.F)P�VWP�HEP�RAS5476 V\F)[8HKJ)L98.N YW^�L P RXS�HKJ)L�PQRAYW^�H V\R.F�P�RXF

HKJ)L*0�R.^)F)T)NA_32$a\aZa
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! k<FHG�KNab\^S^QCY�k<FWT Y[ZUkCQCS�XWoHmnGnX�`�¶r·?SUo§¶rK^ZHX�E»SUoHQCY[Z.P S^Q�k<FHG«ÃDYb�^SUZLKNa4GnÄ�oWK}kCYbSUZ´£¬��± #U¨
K^ZLXBY�kCj�G.-�kCG2ZLjCYbSUZB`�¶ÇÁDQ<KNXLS^j�K^ZHXBeWK^oL\^GnQ<KNj�kCS�k<FLG*ICS^QCk<FHS^\^Q<KNMWFHYbm6J§e�J§]6� Y�k<F
S^`WabYbÄ�oHG_abYb\UFUk6jCSUoHQCmnGu£¬� ®^½ ¨ K^ZHX�kCSBk<FHGµICMhGnQ<jCMOGnm�kCY��UG*J§e�J§]s£¬� ® %N¨�¦

! k<FHGBKNab\^S^QCY�k<FWT:j�S^Pl¢�oHM�oHYbj�K^ZHX�
«abYbG2ZHjCYbju£ # ½ ¨ `WKNjCGnXxSUZ¤k<FHGBmnSUZÆkCQCS^a)k<FHGnS^Q¯¶¹K^ZHX
XWY4<hGnQCG2ZÆkCY[KNa \UK^TuGnj�c�PRS^Q:ICS^Q¯k<FHS^\^Q!KNMWFHYbm*J§e�J§]&�?Y�k<F�S^`LabYbÄ§oHG�abYb\UFÆk?jCSUoHQ<mnG}g ¦

! k<FHG�KNab\^S^QCY�k<FWT:j8S^P e�KNabmnSUZHG�G�k-KNat�6£ ® #H¦��!��¦�� ­ ¨ `WKNjCGnX�SUZ.��ZLY�kCG6GnabG2TuG2ZUkCj�c�XWG2KNabY[ZH\
�?Y�k<F ICS^Q¯k<FHS^\^Q<KNM�FHYbmÇJ§e�J§]&�?Y�k<F�S^`LabYbÄ§oHG�abYb\UFUk6jCSUoHQCmnG}gC�

� G«MLQCS��UG6Y[Zrm!FWKNMHkCGnQ # k<FWK}k �'
�
]	��
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	)��� �$� *ÀZrMWKNQ¯kCYbm2oLa[KNQ ¦ k<FHG«Y[ZHY�kCY[KNaOGnÄ�oWKNa p FHGnYb\UFUk?mnSUZUkCSUoHQ<j-T:G�k<FHS�XrS^P
/�Q<oHm!��j¯kCGnY[Z�£ ®�� ¨ Ybj_K.�^KNQCY[K^ZUk*S^Plk<FHG:TuG�k<FHS�X¤S^PDk<FHGBmqFLKNQ<KNm�kCGnQCYbj¯kCYbmrj¯kCQCYbMLj�S^P ¼ S^Q<Z
£ ­ �}¨ � *¯Z £ ®�� ¨�¦ /�Q<oLm<��j¯kCGnY[Z¹KNjCj<oLTuGnj k<FWK}k6k<FLG*Y[ZHY�kCY[KNafm2oLQ¯�UG*Ybj�K^Z¤GnÄ§oLKNa p FHGnYb\UFÆk�mnSUZ�p
kCSUoHQn� /D¶ Y[T:MOS^jCY[ZH\xj<oHmqF jCMOGnmnY[KNa-¢«YbQCYbm!FLabG�ku`OSUoLZHXWKNQ¯¶�mnSUZHXLY�kCYbSUZHj ¦ FHG�XLQ<S^MLj&k<FHG
16G2oLTuK^ZLZµ`hSUoWZHXWKNQ¯¶.mnSUZHXLY�kCYbSUZHj6QCGnÄ§oHYbQCGnXµ`�¶�k<FHG_`WKNj<Ybm_T:G�k<FHS�XµS^P)k<FHG_m!FLKNQ<KNm�kCGnQ¯p
Ybj¯kCYbmÇj¯kCQCYbMLj_c�jCGnG�£  ® ¨ PRS^Q?KuZLYbmnG*K^ZHX¾QCYb\^S^QCSUoHj6j¯k<oHXH¶�S^P)k<FHGnjCGÇT:G�k<FHS�XLj�gC�5/�KNjCYbm2KNaba�¶
`OSNk<F&S^PWk<FLG KN`OS2�UG TuG�k<FHS�XWj)KNQ<G-ºiKN\^Q<K^ZL\^Y[K^ZuT:G�k<FLS�XLj2� ¡ abjCS ¦ k<FHGnj<G-T:G�k<FHS�XLjfj<o@<OGnQ
PRQCSUT oLZHj¯k<KN`LYbabY�k ¶¤K^ZHX¤kCS^MOS^abS^\^Ybm2KNa�MLQ<S^`LabG2T:j ¦ jCGnG&PRS^Q6G.-LK^T:MWabG�£¬�^�^� ¨ ��E»S�KNababG���Y[K}kCG
k<FHGnjCG�MLQ<S^`LabG2T:j $�Y[TuTuGnalK^ZHX!/�Q<oHm<��j¯kCGnY[Z £  !%N¨ MLQCS^MOS^jCGrkCS¹oHML\^Q<KNXWG /�Q<oHm!��j¯kCGnY[Z © j
T:G�k<FLS�X�`Æ¶�oHjCY[ZH\¤K^Z�Ã�oHabGnQCY[K^Z�PRS^Q<T&oHa[K}kCYbSUZ�S^P8k<FHG�MLQCS^`LabG2Tµ�&*¯Z°SNk<FLGnQBQCGnjCMOGnm�kCj ¦
k<FHGÇmnSUZLZHGnm�kCYbSUZx`OG�kd��GnG2Z¤k<FHGÇP Q<SUZUk«MLQCS^MWKN\UK}kCYbSUZxMWQCS^`LabG2T:j«K^ZHX¾k<FHG ¼ K^TuYba�kCSUZ��ÆK p
mnS^`LY8GnÄ§oLK}kCYbSUZHjuKNQ<G���Gnaba-�§ZHS��?ZO� *ÀZ MWKNQCkCYbm2oHa[KNQ ¦ Q<SUoH\UFHa�¶ jCMOG2KN��Y[ZH\ ¦ Y�k:Ybj:MLQCS��UGnX
k<FLK}k�k<FLG&��YbjCmnS^j<Y�kd¶´jCS^a[o§kCYbSUZ°S^Plk<FLG ¼ K^TuYba�kCSUZ��ÆKNmnS^`WY�GnÄ�oWK}kCYbSUZ°KNjCjCS�mnY[K}kCGnX�� Y�k<F´K
PRQCSUZUk-MWQCS^MWKN\UK}kCYbSUZ¾mnS^QCQCGnjCMOSUZHXLj�� Y�k<F�k<FHG�G��US^a[o§kCYbSUZ¾S^P k<FLG�Y[ZHY�kCY[KNa mnSUZÆkCSUoHQ XWG���ZHGnX
`�¶ ¼ o§¶§\^G2ZHj © MLQCY[ZHmnYbMWabGN��jCGnGÇP S^Q6G.-LK^T:MLabGr£ � ± ¨ � *ÀZµk<FHG_j!K^T:G��8Kn¶ ¦ k<FHGÇSNk<FHGnQ«T:G�k<F�p
S�XLj&��G�mnY�kCGµKN`OS��UG´cdJ§G�k<FHY[K^Z © j ¦ ·?SUo§¶ÆpdE»SUoHQCY[Z © j ¦ ¢�oHMWoHYbj¯p�
«abYbG2ZHjCYbj ©b¦ eWKNabmnSUZHG © j�K^ZHX
ÁlQ!KNXLS^jÀpdeWK^oH\^GnQ!KNj © T:G�k<FLS�XLjng�mnSUT:M�o§kCG&jCSUT:G&KNMLMLQCS -§Y[TrK}kCYbSUZHj�S^P�k<FLG&��YbjCmnS^j<Y�kd¶xjCS}p
a[o§kCYbSUZHj_S^Plk<FHGuJHefJ¤GnÄ§oLK}kCYbSUZHj2� *ÀZxMWKNQCkCYbm2oHa[KNQ�Y[ZÅ£¬� # � ¨�¦ J§G�k<FHY[K^Z´K^ZHX ª a[KNXLY[TuYbQCjC��¶
MLQCS��UG6k<FLK}kDk<FLG6Z�oLT:GnQ<Ybm2KNa�jCS^a[oHkCYbSUZHj�mnSUT:MWo§kCGnX.`�¶:k<FHG6PRKNj¯k8TuKNQ<m!FHY[ZH\ 6}S^Q<XLGnQCGnX�oHM§p
� Y[ZHXBTuG�k<FHS�XWj»mnSUZÆ�UGnQC\^G8kCS���KNQ<X:k<FHG�mnSUZÆkCY[Z�oHSUoLjf��Ybj<mnS^jCY�kd¶:jCS^a[oHkCYbSUZ�ct� Y�k<F&¢«YbQCYbm!FLabG�k
`OSUoLZHXWKNQC¶&X�K}k<K&SUZuk<FLG6`OSUoLZLXWKNQ¯¶BS^P k<FHG«Y[TrKN\^G}gC��*ÀZ.m!FWKNMHkCGnQ #§¦ ��G«\^G2ZHGnQ!KNabY:9nG_K^ZHX
oLZHYbP ¶Çk<FHG-QCGnj<oLa�kCjlMLQCS��UGnXu`�¶B· SUo§¶BK^ZHX:E»SUoHQCY[Z¤£¬��± #^¨�¦ `�¶&¢«oLMWoHYbjlK^ZHX�
«abYbG2ZHjCYbj«£ # ½ ¨�¦
`�¶_ÁlQ<KNXWS^j»K^ZHX&eWK^oL\^GnQ<KNj £¬� ®^½ ¦ � ® %N¨ K^ZHX&`Æ¶_e�KNabmnSUZHG-K^ZHX&FHYbj)mnS2��S^QC�^GnQCj £ ® #H¦)�!��¦)� ­ ¨ �
�¾S^QCG�MLQCGnmnYbjCGna�¶ ¦ ��G«j<FHS��
k<FLK}k-Y[Z�KNaba4m2KNjCGnj ¦ k<FLG�K^o§k<FHS^QCj8mnSUTuMWo§kCG«KNMLMLQCS -§Y[TrK}kCYbSUZHj
S^P)�?FLK}k?��GÇm2KNabaik<FHGµICjCY[ZL\UoHa[KNQ?XWYbjCmnSUZUkCY[Z�oHSUoHj6�§YbjCmnS^jCY�k ¶¾jCS^a[o§kCYbSUZLjC]scdJ§¢ ª J�g��?FHYbmqF
KNabjCSµmnS^Y[ZLmnYbXLG:� Y�k<F¹k<FHG&�NKNa[oLG:PRoWZHm�kCYbSUZHj�S^PDk<FHGuKNjCj<S�mnY[K}kCGnX�S^MHkCY[TuKNafmnSUZÆkCQCS^aDMLQCS^`§p
abG2T:j2��E FHG�TuKNY[Z�XLY4<OGnQCG2ZHmnG�`OG�k ��GnG2Zµk<FHG�MLQCG��§YbSUoHj���S^QC�rYbj `WKNjCGnX�SUZ�k<FHG�mqFHS^YbmnG_S^P
k<FHG�`OSUoLZLXWKNQ¯¶umnSUZHXWY�kCYbSUZHjn�WjCGnG_m!FLKNMHkCGnQ # PRS^Q T:S^QCG«XLG�k<KNYbabj2�
e)Y[ZLKNaba�¶ ¦ abG�kroHjBQCG2TrKNQC�¹k<FLK}kBk<FHGµKNMWMLQCS$-HY[TuK}kCYbSUZ j<m!FHG2TuG.mnSUZLjCYbXLGnQCGnXÅ`�¶ JHG�k<FHY[K^Z
£¬��±  H¦ ��± ¥^¨ Ybj�k<FHG6SUZHG«XLGnjCYb\UZHGnX�`�¶u·?SUo§¶rK^ZHX�E»SUoHQCY[Z.Y[Z¹£¬��± #U¨ � �¾S^QCGnS2�UGnQ ¦ ��G«j<FHS��
k<FLK}k:ÁDQ<KNXLS^jBK^ZHX eWK^oH\^GnQ<KNj © jCm!FLG2T:Gnj:KNQCG�G.-§kCG2ZHjCYbSUZHjBS^P k<FHG�· SUo§¶ K^ZHX EiSUoHQ<Y[Z © j
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jCmqFHG2T:GsK^ZLX¿k<FLK}kuk<FLGnYbQujCS^a[o§kCYbSUZLjrmnS^Y[ZHmnYbXWGµ� Y�k<FÅk<FHS^jCGµS^P 
«abYbG2ZLjCYbj © jCmqFHG2T:GN�?jCGnG
m!FWKNMHkCGnQ?±��

� ���%����	�� ����"7����� � 
���� �]� �	� "7��'(	)��� �0
�� �������%	)��� ��
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! e)YbQCj¯k ¦ mnSUZÆkCQ<KNQ¯¶BkCS*k<FHG-�^KNQCY[K}kCYbSUZLKNaOT:G�k<FHS�XLjDP S^QDG.-HK^TuMLabG ¦ abG�k8oHjlG2TuMWFLKNjCY:9nG-k<FLK}k
k<FLYbj?��Y[ZHXsS^PfTuG�k<FHS�XWj-XLS�Gnj6ZHSNk6Y[ZUkCQ<S�XWoLmnG_K^ZU¶µ`WY[KNjCGnj6K^ZLXsXLS�Gnj?ZHSNk6QCGnÄ§oHYbQCG
KNXWXLY�kCYbSUZLKNa�MWKNQ!K^T:G�kCGnQCj�SNk<FLGnQ�k<FLK^Zxk<FHS^j<GBXLYbQCGnm�kCa�¶¹QCGna[K}kCGnX´kCSµk<FHG:T:S�XLGnabY[ZH\
S^P»k<FHG�MWQCS^`LabG2T��

! Ã2-§mnGnMHk�PRS^Q ¼ S^Q<Z © j:£ ­ �^¨ K^ZHX /�Q<oHm!��j¯kCGnY[Z¹K^ZLX $_Y[TuT:Gna © j6T:G�k<FHS�X¿£ ®�� ¦  !%^¨�¦ k<FLGnjCG
TuG�k<FHS�XLj¾m2K^Z�XWG2KNa*�?Y�k<F �^KNQCYbSUoHj¹¢«YbQCYbmqFHabG�kX6^J§SUZHGnQ
�¿`hSUoWZHXWKNQ¯¶
mnSUZHXLY�kCYbSUZLjn�
�¾S^QCG¹MLQ<GnmnYbjCGna�¶ ¦ k<FHG¹KNab\^S^QCY�k<FLT:j�S^P*· SUo§¶�K^ZHX
EiSUoLQCY[Z £¬��± #U¨�¦ ¢«oLMWoHYbj�K^ZHX

�abYbG2ZHjCYbju£ # ½ ¨�¦ J§G�k<FHY[K^ZÅ£¬��±  H¦ ��± ¥^¨ K^ZLX¤ÁDQ<KNXLS^j�K^ZHXxeWK^oH\^GnQ!KNju£¬� ®^½ ¦ � ® %N¨ m2K^Z
oLjCG&¢6YbQ<Ybm!FHabG�k_K^ZHX 6}S^Q_J§SUZHGnQ«mnSUZHXLY�kCYbSUZHj�SUZ¾k<FHG&`OSUoLZHX�KNQ¯¶µS^Pfk<FHG&Y[TuKN\^G���;
K}k8KNabaLk<FLG jCY[ZH\UoLa[KNQlMOS^Y[ZUkCj��ÅK^ZHXuSUZrK^ZU¶:SNk<FHGnQ�MWKNQ¯kDS^POk<FHG Y[TrKN\^G�c�P S^Q�G.-LK^T&p
MWabG ¦ SUZ´K^Z°GnÄ�oLKNa p FLGnYb\UFUkÇmnSUZUkCSUoHQ2�b�b��gC�reLS^Q*Y[ZHj¯k<K^ZHmnG ¦ �?FHG2Z¤��G:XLSµZHSNk*��ZHS��
k<FLGx�NKNa[oHGnj�S^P_k<FHGxjCS^a[o§kCYbSUZ K}ksK^ZÆ¶�MOS^Y[ZÆkCj�S^P�k<FHGxY[TrKN\^G ¦ ��G¹m2K^Z$Y[T:MOS^jCG
jCk<K}kCG:mnSUZHj¯kCQ<KNY[ZÆkCjuc�Yt� GN�uJ§SUZLGnQ�mnSUZHXLY�kCYbSUZHj�g SUZ��';���� G.-§mnGnMLk_P S^Q�SUZLGBMhS^Y[ZÆk
�6FHGnQCG-��G?T&oHjCklY[T:MOS^jCG-K_¢6YbQ<Ybm!FHabG�k8`OSUoLZHXWKNQC¶ÇmnSUZHXWY�kCYbSUZO����SUZÆkCQ<KNQ¯¶BkCS�k<FLGnjCG
TuG�k<FHS�XLj ¦ abG�k�oHj.ZHSNkCGµk<FWK}k ¼ S^Q<Z © j¹£ ­ �}¨ QCGnÄ§oHYbQCGnjr¢«YbQCYbm!FHabG�kµK^ZHX 1?G2oWTuK^ZLZ
`OSUoLZLXWKNQ¯¶&mnSUZHXLY�kCYbSUZHj8K^ZHXuk<FLK}kU/�Q<oLm<��j¯kCGnY[Z © j�£ ®�� ¦  !%^¨ QCGnÄ§oHYbQCG k<FHG �§ZHS2�?abGnXL\^G
S^P�K^Z¾GnÄ§oLKNa p FHGnYb\UFÆk6mnSUZÆkCSUoHQn�-E FLYbj a[KNj¯k«mnSUZHj¯kCQ<KNY[ZÆk«Ybj?KB�UGnQC¶µjCMOGnmnY��Wm_¢«YbQCYbmqF�p
abG�k�mnSUZHXLY�kCYbSUZ�K^ZHX�Ybj�T&oHm!FÅj¯kCQCSUZH\^GnQuk<FLK^ZÅk<FLGµMLQCG��§YbSUoHjuSUZLGnjn� 1?SNkCGsk<FLK}k
Y[TuMLabYbmnY�kCa�¶ ¦ /�Q<oHm!��j¯kCGnY[Z�T:G�k<FLS�XLj.£ ®�� ¦  !%N¨ KNabjCS¤Y[T:MOS^jCGBj¯k<K}kCG.mnSUZHj¯kCQ<KNY[ZÆkCj&SUZ
��;����?�

! ¡ Z�Y[T:MOS^Q¯k<K^ZÆk-XLQ<K2� `WKNm!�.S^P»Y�kCGnQ<K}kCY��UG&T:G�k<FHS�XLj8Ybj8k<FWK}k-k<FHG�¶�QCGnÄ§oHYbQCG�KBj¯kCS^MWMLY[ZH\
mnQ<Y�kCGnQCY[oLT�����G2ZHGnQ<KNaba�¶ ¦ SUZHG:m!FLS�S^jCGnjÇKNQC`LY�kCQ<KNQC¶¾k<FHQ<Gnj<FHS^abXLjn�:eWQCSUT�k<FHYbj_MhS^Y[ZÆk
S^P»�§YbG�� ¦ k<FHG�j<Y[ZH\^abG�MWKNjCj?T:G�k<FHS�XLj-KNQCG�mnabG2KNQ<a�¶�ZLG2K}kCGnQn�

! ÁDQCS^MWKN\UK}kCYbSUZ�6}ÁD¢6ÃDj T:G�k<FLS�XLj�KNQCG?k<FHG6TuS^j¯kDG=3rmnYbG2ZUk TuG�k<FHS�XWjlY[Zuk<FHG?j<G2ZHjCG?k<FLK}k
k<FLG�¶�KNQ<G�k<FHG�T:S^jCk KNmnm2oHQ<K}kCG*K^ZLX�k<FHG�PtKNj¯kCGnj¯kn�

! e)Y[ZLKNaba�¶ ¦ abG�k)oHj G2T:M�FLKNjCY:9nGfk<FLK}kik<FHGnjCG�T:G�k<FHS�XLjl£¬��± #L¦ ��± ¥H¦�# ½ ¦ � ®^½ ¦ � ® %L¦ ® #H¦�� ­ ¦� !%N¨
XWSuZHSNk-QCGnÄ§oHYbQCG�QCGn\UoLa[KNQCY�kd¶sKNjCj!oLT:MHkCYbSUZLjn�

� ��� � , �49<5 9��f+��O9<3?; 5v% �4#&3�7��

*�k6Ybj«��Gnaba)��ZHS��?Z¾k<FLK}k ¦ G��UG2Z¤�?FHG2Zsk<FHG&`LQCYb\UFÆk<ZHGnjCj«Y[TuKN\^GÇYbj«mnSUZUkCY[Z�oHSUoHj ¦ k<FHG&YbQCQ<K p
XLY[K^ZHmnG6GnÄ§oLK}kCYbSUZ.XLS�Gnj8ZHSNk8ZHGnmnGnjCj!KNQCYba�¶rFLK2�UG«K*j<TuS�SNk<FujCS^a[o§kCYbSUZ¹£¬� ¥H¦ �  §¦ � ½ ¦
 ® ¨ ��*¯Z
 ON YWPQR MONAYZY\L T P�HENAHKL2M R.F�P�HK_KN V\F HEP`a
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MWKNQ¯kCYbm2oLa[KNQ ¦ `OGnm2K^oHj<G:S^P-ZHS^YbjCG ¦ S^P�GnQCQCS^QCj*SUZ´MWKNQ<K^TuG�kCGnQCj:c�PRS�m2KNa�abG2ZH\Nk<F ¦ abYb\UFÆk*MOS^jCY p
kCYbSUZ ¦ G�kCm}g�K^ZLX�S^P Y[ZHmnS^QCQ<Gnm�k?T:S�XLGnabY[ZH\.c�Y[ZUkCGnQ<QCG�¸WGnm�kCYbSUZHj ¦ ZHSUZHMWoWZHm�k<oLKNahabYb\UFUk j<SUoHQCmnG ¦
ZHSUZHa[K^TÇ`OGnQ¯kCY[K^Z$QCG�¸�Gnm�k<K^ZHmnGN�b�b��g ¦ Y[Z
MLQ!KNm�kCYbmnG¹� Y�k<F
QCG2KNa_Y[TuKN\^Gnj�k<FHGnQ<G´ZHG��UGnQµG.-HYbj¯k
j<TuS�SNk<F¤jCS^a[o§kCYbSUZLjB� ¡ abjCS ¦ G.-HmnGnMHk_Y[Z¤k<FLGÇm2KNj<G:S^PljCSUTuG&jCY[ZH\UoHa[KNQ�G.-HMOGnQCY[T:G2ZÆk<KNa)jCGqp
k<oHMLj��?FLYbm!F�KNQCG«MWFÆ¶�j<Ybm2KNaba�¶.Y[ZHjCk<KN`LabG ¦ KBZHSUZHj<TuS�SNk<Frj<oHQ<PRKNmnG«m2K^ZLZHSNk�¶§YbGnabXsKÇj<T:S�SNk<F
Y[TuKN\^GN��E FLGnQCGnP S^Q<G ¦ Y�k«m2K^Z¤`OG ?CoHj¯kCY��WGnXxZHSNk6kCS�mnSUT:MWo§kCGÇK^Z¤G.-HKNm�k:ct��G2KN�Lg-jCS^a[oHkCYbSUZ
S^Pik<FHG�YbQCQ<KNXLY[K^ZLmnG�GnÄ�oLK}kCYbSUZs`Wo§k8Y[ZHj¯kCG2KNXµkCS:mnSUT:MWoHkCG«K&j!T:S�SNk<F�j<oHQCPtKNmnG6�?FHYbm!Fµj<K}kÀp
Ybj¯�WGnjrI<KNMLMLQ<S$-HY[TuK}kCGna�¶§]rk<FLG_YbQCQ<KNXWY[K^ZHmnG*GnÄ§oLK}kCYbSUZO�6E FHYbj?abG2KNXLj6kCSrmnSUZHj<YbXLGnQ6K^ZLSNk<FHGnQ
kd¶§MOG-S^P4KNab\^S^QCY�k<FLTujf�?FHYbmqFuKNQCG-`�KNjCGnX:SUZ:S^MLkCY[T:Y:92K}kCYbSUZuTuG�k<FHS�XLj�K^ZHX:SUZ:�NKNQCY[K}kCYbSUZWKNa
KNMLMLQ<SUKNm!FHGnjn�I*ÀZsk<FHYbj6jCGnm�kCYbSUZ¾��GÇXLS.ZHSNk6XWG�k<KNYba k<FHGnj<GÇZ�oLT:GnQ<Ybm2KNaiT:G�k<FLS�XLj2���l�������q~
~�yÀ�^�§����y!z�w<�¾�^���x�q�§�&�&�Uy!z����s~R|§���!�^y!y¯�q� *��^���Uz ��{°�2�C��~�zR�^���#"r~R|§� �}�2y �¤�Lzt�!� *�� *§�nyµ�#"	 �§y��^���n~f�^��

��������
�eLS^Q8T:S^Q<G8XLG�k<KNYbabj8KN`hSUoHk��NKNQ<Y[K}kCYbSUZLKNa4KNMLMLQCSUKNmqFHGnjDY[Z.JHFLKNMOG8PRQCSUT
JHFLKNXWY[ZH\ ¦ ��GµQCGnPRGnQBk<FHG�QCG2KNXWGnQBkCS ¼ S^Q<ZÅK^ZHX /�QCS�S^��j © `OS�S^�
£ ­^­ ¨ c K^ZHX�QCGnP GnQ<G2ZHmnGnj
k<FHGnQCGnY[ZOg ¦ kCSrk<FHG_j!oHQ¯�UG�¶µS^Pf¢�oHQCSUo¾K^ZHX¤FLYbj mnS2��S^QC�^GnQCju£ #!#L¦�#U¥N¨ K^ZHXµkCSrk<FHG*�^G�¶sMWK p
MOGnQCj_£¬� #� H¦ ½N± ¦ ­ ¥§¦ ­ %§¦�¥ ½ ¦ ­  §¦� ½ ¦ � ��%L¦W¥!%§¦�#)��¦�# ® ¨�¦ K^T:SUZH\^j¯k-SNk<FLGnQCjn�
*¯Zµk<FHG&S^MHkCY[TuY:92K}kCYbSUZ¹T:G�k<FHS�XLj ¦ kd��S�`WKNjCYbmÇY[ZH\^QCGnXLYbG2ZÆkCj�T&oHj¯k6`hG*m!FHS^j<G2ZO� k<FHG&PtoLZHmqp
kCYbSUZLKNa �?FHYbm!FsFLKNj8kCS:`OG�T:Y[ZLY[T:Y:9nGnX�K^ZHX�k<FHG�TuY[ZHY[T:Y:92K}kCYbSUZsT:G�k<FHS�X4�
�^� �-FHS^YbmnG�S^P»k<FHG�PtoLZHm�kCYbSUZLKNat�
e)YbQCjCk ¦ ��G�TÇoLj¯k m!FLS�S^jCGDk<FHG�oLZH�§ZHS2�?ZLjn���6j<oLKNaba�¶ ¦ K^o§k<FHS^Q<jimqFHS�S^j<Glk<FHG_I<FHGnYb\UFÆkC]
S^P�k<FHG&j<oHQCPtKNmnG 1 ¦ `Wo§k k<FLG�¶¾KNabjCS�S^PÂkCG2ZxmnSUZLjCYbXLGnQ«Y�kCj6�WQCj¯k6XLGnQCY��^K}kCY��UGnj������� K^ZHX������ ¦ ZLSNkCGnX
QCGnjCMOGnm�kCY��UGna�¶�� K^ZHX ��� J§GnmnSUZHX ¦ k<FHG´K^o§k<FLS^QCj�XLG���ZHG¾k<FHG¹PtoLZHmqp
kCYbSUZWKNa�kCSBTuY[ZHY[T:Y:9nGN�0*ÀZr\^G2ZHGnQ<KNa ¦ Y�k�Ybj8K���GnYb\UFÆkCGnX�j<oLTVS^P4�NKNQ<YbSUoHj�PRoLZLm�kCYbSUZLKNabj
mnS^Q<QCGnjCMOSUZHXLY[ZH\6kCS�j<SUT:G�`LQCYb\UFÆk<ZHGnjCjfmnSUZHjCkCQ<KNY[ZUkCj ¦ j<TuS�SNk<FLZLGnjCjX6}QCGn\UoHa[KNQ<Y�kd¶&mnSUZ�p
jCkCQ<KNY[ZUkCj ¦ Y[ZUkCGn\^Q!KN`LYbabY�kd¶�mnSUZHj¯kCQ<KNY[ZÆkCj ¦ Y[ZÆkCG2ZHjCY�k ¶�\^Q<KNXLYbG2ZÆk.mnSUZLj¯kCQ<KNY[ZÆkCj�K^ZLX�6}S^Q
oWZHY�kÇZHS^Q!TuKNalmnSUZLj¯kCQ<KNY[ZÆkCjn�b�b�¤eWS^QÇG.-LK^T:MWabG ¦ mnSUZHjCYbXLGnQCY[ZL\sSUZHa�¶´k<FLG.oLZL��ZHS��?ZHj
c�� � �Ug ¦ ��G�m2K^Zsm!FHS�S^jCG�k<FLG�PRoWZHm�kCYbSUZLKNa"!��!µc�� � �Æg��#!%$'&'(�&§c�� � �Æg*),+.-�/ ( !0-�/ ( c�� � �Æg1),+325476'!
28496Nc�� � �Æg
�6FHGnQCG:!%$'&;(�&ÇYbj-k<FHG�`LQCYb\UFÆk<ZHGnjCj mnSUZHj¯kCQ<KNY[ZÆk!%$'&;(�&�c�� � �Æg��=< �?>A@ £ �Bc�� c�� g � ��c�� g¯g 4 � c�� g ¨ �CB � �!0-�/ ( Ybj-k<FHG�Y[ZÆkCGn\^Q<KN`LYbabY�k ¶smnSUZHj¯kCQ!KNY[ZUk!0-�/ ( c�� � �Ug$� < �?>A@,D �E�� ��� c�� g 4 �*�

� � >
c�� gGF � B �

K^ZLXH!
25476«Ybj8k<FHG�j<TuS�SNk<FWZHGnjCj8mnSUZHj¯kCQ!KNY[ZUk!
25476 c�� � �Ug$� < �?>A@ % 0 � c�� g % � ) % 0 ��c�� g % � B � �E?FHG8ºiKN\^Q<K^ZL\^G T&oHa�kCYbMLabYbGnQCj9+.-�/ ( K^ZLXI+�28496�KNQCG-MOS^jCY�kCY��UG mnSUZHj¯k<K^ZÆkCj�ZLK^TuGnX¤ICY[Z�p
kCGn\^Q!KN`LYbabY�kd¶BPtKNm�kCS^QC]_K^ZHX¤ICj<TuS�SNk<FHY[ZL\?PtKNm�kCS^QC] ¦ Q<GnjCMOGnm�kCY��UGna�¶^� � G8m2KNaba)ICG2ZHGnQC\N¶§]
K:XLYbjCmnQCG�kCY:92K}kCYbSUZ¾S^P»k<FHG�PRoWZHm�kCYbSUZH!��lºiG�k oHj-XLG2ZHSNkCGKJ�K^Z�G2ZHGnQ<\N¶^�
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®�� �¾Y[ZHY[TuY:92K}kCYbSUZµS^P»k<FHG�PtoLZHm�kCYbSUZLKNat�
¡ j)G.-§MWa[KNY[ZHGnX&`Æ¶�¢�oHQCSUoÇK^ZHX&FHYbj»mnS2��S^QC�^GnQCj £ # ± ¨�¦ k<FHGnQ<GDG.-HYbj¯k»kd��S«TrKNY[Z_jCkCQ<K}kCGqp
\^YbGnj6PRS^Q8��ZHXLY[ZL\.�W���:�2y!zt�<�^�R� �uk<FHG*T:Y[ZHY[T&oLTVS^PfKBPRoWZHm�kCYbSUZLKNat�
���������
	´��G�T:Y[ZLY[T:Y:9nG«XLYbQCGnm�kCa�¶µKBmnS^QCQ<GnjCMOSUZHXLY[ZH\&G2ZHGnQC\N¶HJ ¦
� 	 ��G*jCS^a��UG*k<FHG�jC¶�j¯kCG2T S^PfGnÄ§oLK}kCYbSUZHj6MLQCS�XWoHmnGnXµ`�¶ 0 J � % S^Q `�¶�k<FHG
XWYbjCmnQCG�kCY:92K}kCYbSUZ¤S^P k<FLG�ÃDoHabGnQ GnÄ�oLK}kCYbSUZLjn�

E?FHGnjCGÇkd��Sµj¯kCQ<K}kCGn\^YbGnjÇKNQCGBQCGnMLQ<GnjCG2ZUkCGnX¹Y[Z¤��\UoHQCGr�^� # ���¾S^j¯k�S^Plk<FHG:T:G�k<FHS�XLj
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e)Yb\UoHQCG:�^� # �lE FHG«k ��Srj¯kCQ<K}kCGn\^YbGnj«KNababS2� Y[ZH\ukCSuT:Y[ZLY[T:Y:9nG�KBPtoLZHm�kCYbSUZLKNa Z�oLTuGnQCYbm2KNaba�¶^�

PRSUoLZHX¾Y[Z¤abY�kCGnQ<K}k<oHQCG&oHjCG*k<FHG_j<GnmnSUZHX¤��K2¶sS^P�MLQCS�mnGnjCjCY[ZL\rKNa�k<FHSUoH\UF¤Y�k�FLKNj6kd��S
Y[TuMOS^Q¯k<K^ZUk.XLQ<K2� `WKNm<��jn� e)YbQCj¯k ¦ kCS jCS^a��UG 0 JD� % c�S^Q�ÃDoHabGnQ.GnÄ�oWK}kCYbSUZHj�g:Ybj
ZLSNk*GnÄ§oHY��NKNabG2ZÆk&kCS¾TuY[ZHY[T:Y:9nG:\^abS^`�KNaba�¶´k<FHGuG2ZLGnQC\N¶Åc�S^Q_k<FLGuPtoLZHm�kCYbSUZLKNaRgC�seWS^Q
0 J � % TrK^ZU¶¹T:S^Q<G:mnSUZ§�W\UoHQ!K}kCYbSUZHj*KNQCGrjCS^a[o§kCYbSUZHj.c�abS�m2KNa�TuY[ZHY[TuK 6NTrK�-§Y[TrK
K^ZLX°SNk<FHGnQCj2�b�b��gC�¾J§GnmnSUZHX ¦ Y�k*Y[ZÆ�US^a��UGnj&k<FHGuQ<GnjCS^a[o§kCYbSUZ�S^P�`WYb\sj¯¶§j¯kCG2T:j*S^P8ZHSUZ�p
abY[ZLG2KNQ�GnÄ�oWK}kCYbSUZHj ¦ �6FHYbm!FBYbjDK«XLY43um2oHa�k�MLQ<S^`LabG2T c�jCGnG-PRS^QfG.-HK^TuMLabG_£ ��%N¨�¦ `�o§kfjCGnG
KNabj<S¤£  ^¥N¨ gC� ��SUZHmnGnQ<ZLY[ZH\Bk<FHG���QCj¯k-�8Kn¶µS^P)MLQCS�mnGnjCjCY[ZL\ ¦ SUZHa�¶sJ@9nGnabYbjC��Y�£¬� ��%N¨ K^ZHX
¢�oHQ<SUo°K^ZHX�FHYbj_mnS���S^QC�^GnQ<j�£ #)�§¦8# ® ¨ T:Y[ZHY[TuY:9nGBXLYbQCGnm�kCa�¶¹k<FHG:G2ZLGnQC\N¶^�¾J@9nGnabYbjC��Y
£¬� ��%U¨ oHjCGnj�K.mnSUZ)?¯oL\UK}kCGB\^Q<KNXLYbG2ZÆk«XWGnjCmnG2ZUkn�*Ã��UG2ZxYbP�k<FLG*QCGnj!oHa�kCj�MLQCGnjCG2ZÆkCGnXxY[Z
£¬� ��%U¨ KNQCG¾mnSUZU�§Y[ZHmnY[ZH\ ¦ ZLS´MLQCS�S^P?S^P�mnSUZÆ�UGnQC\^G2ZHmnGxYbjr\^Y��UG2ZO� *ÀZ £ #)�}¨�¦ ¢�K^ZHYbGna
K^ZLX¹¢«oLQCSUo¹oHjCGBK.\^Q<KNXLYbG2ZÆk�XLGnjCmnG2ZÆk_`WKNjCGnX¹SUZxabY[ZLGÇj<G2KNQCm!F¿c�j<GnGs£¬� #U¨ gC�&E FHGnYbQ
KNab\^S^Q<Y�k<FLT�MLQCS��NKN`La�¶�mnSUZU�UGnQC\^Gnj:kCS2�8KNQCXÅKsabS�m2KNa8T:Y[ZHY[T&oLTµ��e»Y[ZWKNaba�¶�Y[Z$£ # ® ¨�¦
¢�oHQ<SUo.K^ZLX�FLYbjDmnS���S^QC�^GnQ<j-MLQCS^MOS^jCG«KÇj¯kCS�mqFLKNj¯kCYbm�S^MHkCY[TuY:92K}kCYbSUZ�T:G�k<FHS�Xsc�j<Y[T&p
oLa[K}kCGnX�K^ZWZHG2KNabY[ZH\�g)�?FHYbm!FujCGnG2T:jlkCS_��S^QC�&��Gnabat��E FHG�¶Bk<F�oHjlS^`Lk<KNY[Z.K_MLQCS��NKN`La�¶
mnSUZÆ�UGnQC\^G2ZÆk«KNab\^S^Q<Y�k<FLT kCS���KNQCX¾k<FHG�\^abS^`WKNa»T:Y[ZHY[T&oLT�S^Pik<FHG�G2ZHGnQ<\N¶^�

¢«GnjCMLY�kCG_k<FHGnjCG�KNXH�^K^ZUk<KN\^Gnj«S^MHkCY[TuY:92K}kCYbSUZsTuG�k<FHS�XWj�FWKn�UG_Y[TuMOS^Q¯k<K^ZUk-XWQ<Kn� `�KNm<��jn�
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�^� E?FHG�¶�QCGnÄ§oHYbQCG�MWKNQ!K^T:G�kCGnQCjn� eLS^Q:G.-LK^T:MWabG +.-�/ ( K^ZHX +328496}� �¾S^j¯k:MLQ<S^`WKN`La�¶ ¦
k<FLGnjCG:MWKNQ<K^TuG�kCGnQCj�mnSUoHabX�`OGBmnSUZHjCYbXLGnQCGnX�KNj*oLZH�§ZHS��?ZHjn� *�k_j<FHSUoLabX¹`hG&k<FLGnQCGqp
PRS^QCG&ZHGnmnGnjCj<KNQC¶µkCS�T:Y[ZHY[TuY:9nG�k<FHGÇPRoLZLm�kCYbSUZLKNa»KNabj<Sr�?Y�k<FsQCGnj<MhGnm�k6kCSrk<FHGnjCG&ZHG��
oWZH��ZLS2�?ZHj2�

®�� E?FHG�¶´KNQCGuY�kCGnQ<K}kCY��UGN� ¡ j¯kCS^MLMLY[ZH\¾mnQCY�kCGnQCYbSUZ�FLKNj�k<FLGnQCGnP S^Q<G:kCSs`OG:mqFHS^jCG2ZO� *¯Z
\^G2ZLGnQ<KNa ¦ k<FHG�K^oHk<FHS^QCj mqFHS�S^jCG_KNQC`LY�kCQ!KNQ¯¶rk<FLQCGnj<FHS^abXLj2�

±�� � Y�k<F�K´PRG�� G.-HmnGnMHkCYbSUZHj¹£  ^¥§¦ #)��¦ # ® ¨�¦ k<FHG¾K^o§k<FLS^QCjum2K^ZLZLSNkrMLQCS��UGµk<FHGsmnSUZ�p
�UGnQ<\^G2ZHmnGuS^PDk<FHGnYbQ_KNab\^S^QCY�k<FWT:jn�%�¾S^QCGnS2�UGnQ*k<FHG:Z�oLTÇ`OGnQ6S^P�Y�kCGnQ<K}kCYbSUZHj&KNj���Gnaba
KNj���Á � kCY[TuGnj:KNQCGµT&oHm!F�a[KNQC\^GnQ:k<FLK^Z�k<FHG�MLQCG��§YbSUoHjBMLQCS^M�KN\UK}kCYbSUZÅT:G�k<FHS�XLj
`�KNjCGnXµSUZ�ÁD¢6ÃDjn� �¾S^QCGnS2�UGnQ ¦ abG�k?oLj ZHSNkCG�k<FLK}k-SUZLa�¶.k<FLG�T:G�k<FHS�X�S^Pi¢�oHQ<SUo�G�k
KNat�¹XLGnj<mnQCYb`OGnX°Y[Z
£ # ® ¨ mnSUZU�UGnQC\^Gnj&kCS���KNQ<XÅKs\^abS^`WKNa8TuY[ZHY[T&oLT�S^P8k<FHG.G2ZHGnQC\N¶
c ZLG��UGnQ¯k<FHGnabGnjCj ¦ k<FHG ��Á ��kCY[T:GfYbjimnSUZHjCYbXLGnQ<KN`Wa�¶«a[KNQ<\^GnQ k<FLK^Z�SNk<FLGnQ S^MHkCY[TuY:92K}kCYbSUZ
TuG�k<FHS�XOgC� ¡ abjCS ¦ ZHSNkCG_k<FLK}k Y[Z°£ ± %N¨�¦ �8FLK^ZH\BG�k6KNat�DMLQCS^MOS^jCG«kCS.T:Y[ZHY[TuY:9nG6k<FHGnYbQ
G2ZLGnQC\N¶uoHjCY[ZH\_\^Q<KNMWFBm2o§kCj2��E FHYbjlTuY[ZHY[T:Y:92K}kCYbSUZrT:G�k<FHS�XBYbj�KN`WabG8kCS���ZLXuK�abS�m2KNa
TuY[ZHY[T&oLT�ICmnabS^j<GnQC]�kCS.k<FHG*\^abS^`�KNa)TuY[ZHY[T&oLT k<FWK^Z¾SNk<FLGnQÇc ZLSUZ¾\^abS^`�KNaRg?T:Y[ZHY p
TuY:92K}kCYbSUZ�kCGnmqFLZHYbÄ§oHGnj?K^ZHXµk<FHG�mnSUT:MWoHk<K}kCYbSUZLKNa XLG2TrK^ZHX�Ybj-QCGna[K}kCY��UGna�¶sj!TuKNabat�

# � 
�ZHG8S^Phk<FHG T:S^jCk�Y[T:MOS^Q¯k<K^ZÆkf��G2KN�§ZHGnjCjCGnjDS^Phk<FHG-S^MHkCY[TuY:92K}kCYbSUZuT:G�k<FLS�XLjfYbjlk<FHG
abS^j<jÇS^P-k<FHG°ICX�K}k<K¾mnabS^j<G2ZHGnjCjC]§� ¡ kÇk<FHGrS^MWMhS^j<Y�kCGrS^P8k<FLGrMLQ<S^MWKN\UK}kCYbSUZ�6}Ál¢«ÃDj
TuG�k<FHS�XLj ¦ k<FHGuY[TuKN\^G��3 mnSUT:M�o§kCGnX´PRQCSUT k<FHG:j!FLKNMOG:QCGnmnSUZHj¯kCQ!oHm�kCGnX´� Y�k<F´k<FHG
S^MLkCY[T:Y:92K}kCYbSUZ´TuG�k<FHS�XWj6Ybj�XWY4<hGnQCG2ZÆk�P Q<SUT k<FHG&Y[ZHY�kCY[KNafY[TuKN\^GN� * k�m2K^Z¹G��UG2Z¹`OG
mnSUTuMLabG�kCGna�¶´XLY4<OGnQCG2ZÆk ¦ jCGnG:PRS^Q_G.-LK^T:MWabG&k<FHG:G.-HMhGnQ<Y[T:G2ZÆk6�?Y�k<F¹k<FHG:TuSUoHabXLY[ZH\
S^P«k<FLGsGnab�¿Y[Z�£ #U¥§¦ #� N¨ � *¯ZÅM�KNQ¯kCYbm2oHa[KNQ ¦ k<FHG¾S^MHkCY[T:Y:92K}kCYbSUZ$TuG�k<FHS�XWjuFLKn�UGxK
kCG2ZLXLG2ZHm�¶�kCS¿S��UGnQÀpdj<TuS�SNk<F�k<FHGxQCGnmnS��UGnQCGnX j<oLQCPRKNmnG¹K^ZHX$jCS�k<FHGnYbQ�Y[TrKN\^G �3�� �
e)Y[ZLKNaba�¶ ¦ mnSUZUkCQ<KNQC¶�kCS k<FLGDMLQ<S^MWKN\UK}kCYbSUZ�6}Ál¢«Ã°TuG�k<FHS�XLj ¦ ��G�XLS?ZHSNkfoLZHXWGnQCj¯k<K^ZHX
G.-LKNm�kCa�¶¿�?FLK}kuk<FHGµKNab\^S^QCY�k<FLTujuXLS¹Y[Z k<FLG�jCG2ZHjCG�k<FWK}kuY�kuYbjB�UGnQ¯¶¿XLY43rm2oHa�kBkCS
MWQCGnXLYbm�k-k<FHG�Q<Gnj<oHa�kCj8k<FHG�¶�QCG�k<oLQ<ZO�

� ��� � �4#&%�1 (	��( 5v% �4#&3�7��

/�GnjCYbXLGnjfk<FLG�kd��S�MLQCG��§YbSUoHjfm2K}kCGn\^S^QCYbGnj«c�MLQCS^M�KN\UK}kCYbSUZ�6}Ál¢«Ãlj�T:G�k<FHS�XLjfK^ZHXBS^MHkCY[TuY:92K p
kCYbSUZ.T:G�k<FHS�XLj�g ¦ ��G?m2K^ZuXLG��hZHG-k ��SÇj<TuKNababGnQDm2K}kCGn\^S^QCYbGnjn�Dk<FHG abS�m2KNahTuG�k<FHS�XLjlK^ZHXrk<FHG
abY[ZHG2KNQ6T:G�k<FHS�XLjn�fe)Y[ZLKNaba�¶ ¦ K:j<TuKNaba Z�oLTÇ`OGnQ�S^PfTuG�k<FHS�XWj8m2K^ZLZHSNk `OG�mna[KNjCjCY���GnXsG2KNjCYba�¶
Y[Z�SNk<FHGnQ?m2K}kCGn\^S^QCYbGnj&c�jCGnG�jCGnm�kCYbSUZ´�^� # � ±�gC�
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E FHG_YbXLG2K:S^P)k<FHG_abS�m2KNa)T:G�k<FHS�XLj-Ybj6`WKNjCGnX¾SUZ�k<FHGÇKNjCj<oLTuMHkCYbSUZ�k<FLK}k6abS�m2KNaba�¶�c�Yt� G ¦ PRS^Q
G.-LK^T:MLabG�SUZsjCSUT:G_j<TuKNaba4MWK}kCmqFHGnj�g�k<FHG�j<oLQCPRKNmnG_YbjuI<KNa[TuS^j¯kC]rKuMLa[K^ZHG ¦ KujCMWFHGnQCG�S^Q«K
#%$�L M`L`F H Y 2'&%HKR R 8=LO_KM`R +5L(HKJ�VWP -)_ R 0�Y\L#+(&�) R._QHKJ�V\F�[XHKR.F;NAF�T+* NAF�M`R M�,.- /102043
NXF)T65 J�NXF�[ L`H5N Y a

- 74823 V,+.-�R=PQL HKJ�L 0)_QV\[.J$HKF�L P P
M`R.F)P�HK_KNAV\F$H0NXP
N J�NA_KTBM`RXF�P�HK_KNAV\F$H a
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MWKNQ<KN`OS^abS^YbX4�6eLS^Q�G.-LK^T:MLabG ¦ Á)G2ZUkCa[K^ZHX © j6abS�m2KNafKNMLMLQCSUKNmqF¿£¬�^� �N¨ K^ZLX¾ºiGnG&K^ZLX¾·?S^jCG2Z�p
PRGnabX © jBKNMLMLQCSUKNmqF £  ! N¨ oHjCGnX�k<FHG�KNjCj<oLTuMHkCYbSUZ´k<FWK}kÇk<FLGrj<oLQCPRKNmnG.YbjBabS�m2KNaba�¶�jCM�FHGnQCYbm2KNa
K}k�G2KNm!F°MOS^Y[ZUkn��*¯Z¤k<FHGnjCG:T:G�k<FLS�XLj:£¬�^� �H¦  ! N¨�¦ k<FHGBj<FWKNMhG&Y[ZHPRS^Q<TrK}kCYbSUZxYbj�QCGnmnS2�UGnQCGnX
PRQCSUT k<FLGsY[ZÆkCG2ZHjCY�kd¶$K^ZHX�PRQCSUT³Y�kCj.�WQCj¯krK^ZLX�jCGnmnSUZLX�S^QCXWGnQrXLGnQ<Y��NK}kCY��UGnjn� ¡ abj<S ¦ Y[Z
£¬� ½^® ¨�¦�� FLK^ZL\uG�k�KNat�6j<FLS2� k<FLK}k?k<FLGnjCGÇTuG�k<FHS�XLj j<o%<hGnQ?S^P�Y[ZHj¯k<KN`LYbabY�k ¶�� k<FHG�¶¾KNQCG&ZHSNk
QCS^`WoLj¯k�kCS_MWY -§GnaWZLS^YbjCGN��· GnmnG2ZÆkCa�¶ ¦ E»K^ZH�§oHjDG�k�KNat�?£¬� � ® ¨ K^ZHX���S^ababY[ZL\^jDG�k�KNat�?£ ± �}¨ FLK2�UG
MLQCS^MOS^jCGnX�SNk<FHGnQ?T:G�k<FHS�XLj�`Æ¶�KNjCj<oLTuY[ZH\*k<FLK}k8k<FHG«j<oHQCPtKNmnG«Ybj-abS�m2KNaba�¶�Q<GnMLQCGnjCG2ZÆkCGnX�`Æ¶
Ä§oLKNXLQ<K}kCYbmrPRoLZLm�kCYbSUZHjn� ¡ abY[TuY�k<K}kCYbSUZ°S^P8k<FLGnjCGrTuG�k<FHS�XWj�m2K^Z�`hG:k<FHGrZ�oLTÇ`OGnQ�S^P8Y�kÀp
GnQ<K}kCYbSUZHj«QCGnÄ§oHYbQCGnX¤PRS^Q6S^`Lk<KNY[ZHY[ZH\�KujCS^a[oHkCYbSUZO�6eWS^Q�G.-HK^TuMLabG_Y[Z £¬� � ® ¨�¦ E)K^ZH��oLj?G�k�KNat�
QCGnÄ§oHYbQCG.T:S^QCGBk<FWK^Z�® %!% %!%!% Y�kCGnQ<K}kCYbSUZHj&P S^QÇQCGnmnS��UGnQCY[ZH\¤k<FHGumna[KNj<jCYbm2KNa��NKNjCG�oHjCGnX�Y[Z
k<FHGrJHefJ¹abY�kCGnQ<K}k<oHQCG¾c�P S^Q�G.-LK^T:MWabG:Y[Z�£¬� ½^® ¨ gC�.e)Y[ZLKNaba�¶ ¦ abG�k*oHj�Y[ZHXWYbm2K}kCG:k<FHG:S^Q<Yb\^Y[ZLKNa
T:G�k<FLS�X¹S^P�· S^`WabGnjÀp $�Gnaba�¶°K^ZHX ¼ K^ZHmnS�m<��£¬��±U® ¨ `WKNjCGnX°SUZ´jCG��UGnQ<KNaDY�kCGnQ<K}kCYbSUZHj&S^P�kd��S
j¯kCGnMLj¾c�Y[ZUkCGn\^Q!K}kCYbSUZ�K^ZLXÅj<T:S�SNk<FHY[ZH\�gC��eLQCSUT�k<FLGµj<oHQCPtKNmnGsZHS^Q!TuKNabj ¦ k<FHG��WQCjCk:j¯kCGnM
jCMLabY�kCj?k<FHG*Y[TuKN\^G_Y[Z¾MWK}kCmqFHGnj�K^ZHXsGnj¯kCY[TrK}kCGnj�K:j<oHQ<PRKNmnGÇFHGnYb\UFUk«SUZµG2KNmqF¤MWK}kCm!FO�?E FHG
jCGnmnSUZHX�j¯kCGnM$Ybj�K´j<TuS�SNk<FHY[ZL\°j¯kCGnM4� * k.mnSUZHjCYbj¯kCj�Y[Z��Lk¯kCY[ZH\�K}k�G2KNm!F$MWY -§Gna6K°abS�m2KNa
Ä§oLKNXLQ<K}kCYbm&PtoLZHm�kCYbSUZ¾kCS�k<FHGBFHGnYb\UFÆk«X�K}k<K�� *¯Z¾j!oHm!FxKr��K2¶ ¦ k<FHGBK^o§k<FHS^Q<j6S^`Lk<KNY[Z¹ZHG��
j<oHQ<PRKNmnGBZHS^Q<TrKNabjn�_ºiG�k�oLj«ZLSNkCG&k<FLK}k�k<FHGBZ�oWT:GnQCYbm2KNa)QCGnj<oLa�kCj6XWYbjCMLa[Kn¶UGnX°Y[ZÅ£¬��±U® ¨ KNQCG
Ä§oHY�kCG�\^S�S�X4�


��
����� � � � ����� � �
	 ������� ����!


�ZHG¤S^P�k<FHGxY[TuMhS^QCk<K^ZUk.XLY43um2oHa�kCYbGnj�G2ZHmnSUoWZUkCGnQCGnX��?FLG2Z�K}k¯kCG2TuMHkCY[ZH\�kCS jCS^a��UGxk<FHG
JHFLKNMOGxPRQCSUT JHFLKNXWY[ZH\ MLQCS^`LabG2T�Ybj�k<FLG°ZHSUZ�pdabY[ZHG2KNQ<Y�kd¶
S^P_k<FLG´GnÄ�oWK}kCYbSUZHjn�0E»SÅ\^G�k
KNQCSUoLZLX�k<FHYbj XLY43rm2oHa�kd¶ ¦ j<G��UGnQ<KNaiK^o§k<FLS^QCj-MLQCS^MOS^jCG«kCSuabY[ZHG2KNQCY:9nG�k<FLG�QCG�¸WGnm�k<K^ZHmnGÇTuKNM4�
¡ T:SUZH\^j¯k-abY[ZLG2KNQ?T:G�k<FLS�XLj ¦ abG�k6oHj-mnY�kCG�k<FHG���S^QC�.S^P)Á)G2ZUkCa[K^ZHX £¬�^��­ ¨�¦ S^P*$�S�9nGnQ<KrK^ZHX
$�abG�k¯kCGµ£  �#^¨�¦ S^P �?abYbmqF¿£¬��­�� ¨ K^ZLX¾S^P *À�^GnXWKx£ ½^® ¨ � º G�k�oHj6ZHSNkCG_k<FWK}k6jCSUTuG�k<FHGnS^Q<G�kCYbm2KNa
QCGnj<oLa�kCj�SUZ$k<FHG¹abY[ZHG2KNQ¾JLFLKNMOG¾PRQCSUT JHFLKNXWY[ZH\ MLQCS^`LabG2T FLK2�UG´`OGnG2Z$XLG2T:SUZLj¯kCQ<K}kCGnX
`�¶ $�S�9nGnQ<K G�ksKNat��£  ��}¨ c�G.-§YbjCkCG2ZHmnG°K^ZHX
oLZHYbÄ§oHG2ZHGnj<j.S^P_k<FHG¹jCS^a[o§kCYbSUZOgrK^ZHX �?abYbmqF
£¬��­�� ¨ c�mnSUZÆ�UGnQC\^G2ZHmnG*S^P k<FHG�KNab\^S^QCY�k<FWT�gC�816G��UGnQ¯k<FHGnabGnjCj ¦ G��UG2Z�YbP k<FHG«QCGnj<oHa�kCj-S^`Lk<KNY[ZHGnX
`�¶�k<FHGnj<GsT:G�k<FHS�XLjBm2K^Z�`hG�Ä§oLKNabY�k<K}kCY��UGna�¶�Q<GnabG��NK^ZÆk¾c�jCGnGsY[ZÅMWKNQ¯kCYbm2oLa[KNQBk<FHGµQCGnj!oHa�kCj
QCG�k<oHQ!ZHGnXr`�¶uE-j!KNYOK^ZLX�JHFWK^F © j8T:G�k<FHS�XrY[Z¹£¬� ½^® ¨ S^Q�£ #U¥N¨ glK^ZHX�G��UG2Z�YbP4k<FHG6QCGnjCS^a[oHkCYbSUZ
kCGnm!FWZHYbÄ�oLGnj�KNQCG?mnSUZU�§Y[ZHmnY[ZH\.c�PRS^QDG.-LK^T:MLabG ¦ Á)G2ZUkCa[K^ZHX�MLQ<S^MhS^j<GnjlK_Z�oLT:GnQ<Ybm2KNaWT:G�k<FHS�X
`WKNjCGnXsSUZ�eLSUoHQCYbGnQ kCQ<K^ZHjCPRS^Q<T ¦ j<GnGr£¬�^��­ ¨ g ¦ k<FLG�QCGnabG��NK^ZLmnG_S^Pik<FHG�abY[ZHG2KNQCY:92K}kCYbSUZ¾S^P»k<FHG
QCG�¸WGnm�k<K^ZLmnGuFLKNj�ZHSNk�`OGnG2Z¤MLQCS2�UGnX � ¡ abjCS�Y[ZÅ£ #U¥N¨�¦ ¢�oHQ<SUo¾G�k_KNat�Ç��SUZHXLGnQ�KN`OSUo§k«k<FHG
abGn\^Y�kCY[T:Y�k ¶BS^PWk<FHYbjljCY[T:MLabY���m2K}kCYbSUZBK^ZHX&k<FHG�¶&j<oHMLMOS^Q¯k»k<FHGnYbQ�XLSUoL`HkCjf`Æ¶ÇXLG�k<KNYbabY[ZH\*jCSUT:G
G.-LK^T:MLabGnjn�
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ª KNQCYbSUoHjBTrK}k<FHG2TuK}kCYbm2KNalkCS�S^abjBFLK2�UGr`OGnG2Z°oLjCGnX°Y[Z�S^QCXLGnQ_kCS¾jCS^a��UGrk<FHG�JHFLKNMOGBPRQCSUT
JHFLKNXWY[ZH\rMWQCS^`LabG2T�� /�Q<oHj<jB£ ®^® ¨ MWQCS^MOS^jCGnj kCS���S^QC�s� Y�k<F¤jCSUT:GÇMOS2��GnQ�jCGnQCYbGnj�G.-HMWK^Z�p
jCYbSUZHjDc K}k)K jCY[ZH\UoHa[KNQiMOS^Y[ZUk�gC�)· S^`LabGnj¯p $�Gnaba�¶_K^ZHX ¼ K^ZHmnS�m<�r£¬��±U® ¨ QCGnmnS��UGnQ)K jCS^a[o§kCYbSUZ*`Æ¶
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oHjCY[ZL\uK:\^Q<KNM�FµjCMOGnm�kCQ<KNaijCG�k¯kCY[ZH\�K^ZHXsGnYb\^G2ZÆ�UGnm�kCS^Q_T:G�k<FLS�XLj2��E»S^QCQCG �KNSx£¬� � ­ ¨ S^`Lk<KNY[ZHj
G.-HmnGnababG2ZUk�QCGnj<oHa�kCjl� Y�k<F:K�TuG�k<FHS�X:`WKNjCGnX:SUZ��«QCGnG2Z © jDeWoLZHm�kCYbSUZLjDK^ZHX:Y[ZLjCMLYbQCGnX:SUZ:k<FHG
XLYbjCM�KNQCY�kd¶�pd`WKNjCGnXxKNMLMLQCSUKNmqF¾kCSrMWFLSNkCSUT:G�kCQCYbm*j¯kCGnQCGnS§� ¡ kCYbm!� ¦ �«Q<Y43rZ¾K^ZLXs· GnXWabYbm!F¿£ ® ¨
MLQCS^MOS^jCG�Kuj¯k<K}kCYbj¯kCYbm2KNafKNMLMLQ<SUKNm!FµPRS^Q-k<FLG�QCGnmnS2�UGnQC¶sS^P)PRKNmnGnj6P Q<SUT0j<FLKNXWY[ZH\§� � GnY)K^ZHX
¼ YbQ 9nY[ZH\^GnQBMLQCS^MOS^jCG�K¤jCS^a[o§kCYbSUZ `WKNj<GnX¿SUZ�ZLG2oHQ<KNa�ZHG�kd��S^QC��j¾£¬��­ #H¦ ±U® ¨ � /�Gnm2K^oHjCG�S^P
a[KNm<��S^P»jCMWKNmnG���G�XWS:ZHSNk XLG�k<KNYba k<FHGnjCG�MLQCSUTuYbjCY[ZH\:JHFLKNMOG�PRQCSUT0JHFLKNXWY[ZH\:T:G�k<FHS�XLjn�

� ��� �V,B,BA<9��f+-@B9!A<9��
	 +-;&7v+-,B,BA<9��f+��O9<3?; �Å3?/��O#&% (*#&+-,.% /214365
(*#&+87:9!;&= 5v%��O#&3�7��

eLS^Q�j<G��UGnQ<KNaLQCG2KNjCSUZLj ¦ k<FHG8Y[ZÆkCGnQCGnj¯k�Y[ZÇk<FHG JLFLKNMOGDPRQCSUT JHFLKNXWY[ZH\«MLQCS^`LabG2T�FLKNj�j<abYb\UFUkCa�¶
XLGnmnQCG2KNj<GnX¾Y[Zsk<FHG*TuYbXLXLabG�S^P)k<FHG ¥!% jn� e)YbQCj¯k ¦ XWoHG_kCS:k<FHG*XLY43um2oHa�k ¶µS^P)k<FHG_MLQ<S^`LabG2T ¦
MLQCS^\^Q<GnjCj�Y[Z�JHefJrQCGnj<G2KNQCm!F�FLKNj8`OGnG2Zu�UGnQ¯¶rj<abS2����JHGnmnSUZHX ¦ oLZÆkCYbahQ<GnmnG2ZUkCa�¶ ¦ k<FHG«QCGnj!oHa�kCj
S^`Hk<KNY[ZHGnX°SUZ¹QCG2KNafY[TuKN\^Gnj*FLKn�UGB`OGnG2Z¤�UGnQ¯¶xXLYbj<KNMLMOS^Y[ZÆkCY[ZH\§�BeLS^Q�G.-LK^T:MLabG ¦ Y[ZÅ£¬� ½^® ¨�¦
� FLK^ZL\µG�k&KNat�¤KNm<�§ZHS2� abGnXW\^G�PRKNYba[oHQ<GN�µE FHYbQCX ¦ k<FHGu�NKNQCYbSUoLj*mnSUZHjCkCQ<KNY[ZUkCj&Y[TuMhS^j<GnX´`Æ¶
k<FHG&G.-HYbj¯kCY[ZH\�jCS^a[o§kCYbSUZLj�kCS�k<FHG:J§e�J¾MLQCS^`LabG2T abY[TuY�k6k<FLGnYbQ�KNMLMLabYbm2KN`LYbabY�k ¶^�&E»S�m!FWK^ZH\^G
k<FHYbj*jCY�k<oLK}kCYbSUZ ¦ ��G:k<FHY[ZH�¤k<FLK}k ¦ P QCSUT²ZHS2��SUZ ¦ Y�kÇYbj_PtoLZHXWK^TuG2ZUk<KNa»kCSsY[TuMLQCS��UGuK^ZHX
XLG2TuSUZHj¯kCQ<K}kCG k<FHG6KNMWMLabYbm2KN`LYbabY�kd¶.S^POk<FHG�JHFLKNMOG-PRQCSUT�JLFLKNXLY[ZH\_TuG�k<FHS�XLjDK^ZHXrkCSÇMhS^Y[ZÆk
SUo§k MOSNkCG2ZÆkCY[KNa KNMLMLabYbm2K}kCYbSUZLjn�
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E FHG-�WQCj¯k8J§e�J:T:G�k<FLS�XLjlMLQCS^MOS^jCGnXuY[Zuk<FHG?abY�kCGnQ<K}k<oHQCG?��GnQ<G?ZHSNk�QCS^`WoHj¯kDkCS_MLY -HGnaOZHS^YbjCG
c�PRS^Q�G.-HK^TuMLabG ¦ k<FHYbj«�8KNj«k<FHGBm2KNjCGBS^Plk<FHGBY[ZHY�kCY[KNa ¼ S^Q<Z © j�T:G�k<FLS�XÅ£ ­U½ ¨ g?K^ZHX¹j!FHS2��GnX
jCSUTuG-Y[ZHj¯k<KN`LYbabY�k ¶sc�PRS^QlG.-LK^T:MLabG ¦ k<FHYbj��8KNjDk<FHG-m2KNjCG6S^POk<FHG-abS�m2KNahTuG�k<FHS�XLj�S^POº GnG«K^ZHX
· S^j<G2ZHP GnabX°£  ! ^¨ K^ZLX.S^P»Á)G2ZUkCa[K^ZLX°£¬�^� �N¨ gC��J§Y[ZLmnG6Q<G2KNahY[TrKN\^Gnj8mnSUZUk<KNY[Zµj¯¶�jCkCG2TuK}kCYbm2KNaba�¶
MLY -HGnahZLS^YbjCG ¦ k<FHG«JHefJrT:G�k<FLS�XLj�T&oHj¯kl`OG jCk<KN`LabG�K^ZHXrQ<S^`WoHj¯k�kCSÇk<FHGnj<G?XLYbj<Q<oHMHkCYbSUZHjlkCS
`OG*KNMLMWabYbm2KN`LabGN��E FHG&J§e�JsTuG�k<FHS�XWj6T&oHj¯k6KNabjCS�`hGÇQCS^`WoLj¯k kCS.GnQCQCS^QCj«SUZ¤MWKNQ<K^TuG�kCGnQCj
c�PRS�m2KNaHabG2ZH\Nk<F ¦ MhS^j<Y�kCYbSUZ&S^PHk<FHG�abYb\UFUk�j<SUoHQCmnG}g K^ZHX*kCS�GnQCQCS^QCj)XWoHGlkCS«k<FHG�mnSUKNQCjCG-T:S�XLGna p
Y[ZH\§��*¯ZuM�KNQ¯kCYbm2oHa[KNQ ¦ abG�k-oHj8ZHSNkCG?k<FLK}k�k<FHG«JHefJ:kCS�S^abj���G6XLG��UGnabS^M�Y[Zrk<FHYbj�k<FHGnjCYbj�j<FHS��
K.�UGnQ¯¶´FHYb\UFxQCS^`�oHj¯k<ZHGnjCj«kCSµKsZ�oLTÇ`OGnQ6S^PDGnQCQ<S^QCjn�ij<GnG:jCGnm�kCYbSUZHj # � ­�� � K^ZHX � � � �b�^�7*¯Z
MLQ<KNm�kCYbmnG k<FHG-S^`@?¯Gnm�kCj�S^PWk<FHG QCG2KNaL��S^QCabXumnSUZÆk<KNY[Zu�NKNQCYbSUoLj���Y[ZLXLj�S^POGnXL\^GnjDK^ZLXuS�mnmna[oHX§p
Y[ZH\rmnSUZUkCSUoHQ<j ¦ k<FHGnQCGnPRS^QCG_k<FLGÇJHFLKNMOG*P QCSUT JHFLKNXLY[ZL\rT:G�k<FLS�XLj6T&oHj¯k `OG_KN`LabG*kCS.XLG2KNa
� Y�k<F �^zÂ���<�U�L~�z �W�§�U�Æ�-zR�B��{Æ��� ¦ �W�^�H�q�B�2�^~R|&�q�§y "��Æ�!�q�-K^ZHX�wn���U� -?�<|�� �U� �»�!���sS^QCGnS��UGnQ)kCS
`OG6KNMWMLabYbm2KN`LabG ¦ k<FHG«KNab\^S^QCY�k<FLTuj-TÇoLj¯kDQCGnÄ§oHYbQCG&�}��"2��� *��^yÀ�^�:�n~d�2yC�&�}� *��}�<��ztw2���n� ¡ abjCS ¦
abG�k6oLj-G2T:MWFWKNjCY:9nG�k<FLK}k-k<FLG*T:G�k<FLS�XLj���G�MLQ<S^MhS^j<G_FHGnQCG«�UGnQCYbP ¶sKNaba k<FLGnjCG�mnSUZHXLY�kCYbSUZLjn�
E FHG�¶¹KNQCGBPtKNj¯k ¦ KNmnm2oLQ<K}kCG ¦ � Y�k<FHSUo§k_KNXLXWY�kCYbSUZLKNa�MWKNQ<K^TuG�kCGnQCj�� �:E FHG�¶xm2K^Z¹XLG2KNa�� Y�k<F
XLYbjCmnSUZÆkCY[Z�oHSUoHj Y[TrKN\^Gnj ¦ `La[KNm!��j<FLKNXLS�� j ¦ ZHSUZHj!T:S�SNk<F�j<oHQCPtKNmnGnjn�

�EV\F$HKLO_ F)NAY MON +5LO_KN.-�NA_KN +5L`HKLO_KP��4S4R M`NAY%Y\LOF)[AHKJ & P�V��OL8RXS -�V 6�L`YWP! �&�YZV\[.J$H V\F)[ -�NX_KN +5L`HKLO_KP�NXF)T -)J)RAHKR�"
+5L`HK_QVWM MON YZV�0�_KNAH V\R.F -)NX_KN +5L`HKLO_KP`a
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�ZLGBS^Plk<FHG:TuS^j¯kBc�YbP�ZLSNk�k<FHG:T:S^jCk�g8Y[TuMOS^Q¯k<K^ZUk�jCk<KN\^Gnj_PRS^Q�Y[T:MLQCS���Y[ZL\�k<FHG:KNM§p
MLabYbm2KN`LYbabY�k ¶
S^P�k<FHG°JHFWKNMhG¤PRQCSUT JHFLKNXLY[ZH\ Ybj�kCS¿MLQ<S2�§YbXLG �B�2~R|����}��w<�}�n� ���^� �B�^yÀ�
y¯�C�^� z[��~�zR�µ�&� �Æ�n� z ��{}�!� *ÀZLXLGnGnX ¦ XWGnjCMLY�kCG&k<FHG:Q<Ybm!FLZHGnj<j�S^P�k<FHG:abY�kCGnQ<K}k<oHQ<G:Y[Zxk<FHYbjÇKNQCG2K ¦
T:S^jCk_S^P8k<FHG�J§e�J´KNab\^S^QCY�k<FLTujÇFWKn�UG�`OGnG2Z´XLG��UGnabS^MOGnX¿oLZHXLGnQ�k<FHGrTuS^j¯k*`WKNj<YbmrT:S�X§p
GnabY[ZH\¿KNjCj<oWT:MHkCYbSUZHj2� �«G2ZLGnQ<KNaba�¶ ¦ k<FHG¾m2K^TuGnQ<K�MOGnQCP S^Q!T:juK^Z$S^Q¯k<FLS^\^Q<KNMWFHYbm¤MLQCS)?¯Gnmqp
kCYbSUZ�S^P«k<FHGsjCmnG2ZLG ¦ k<FHGsj<mnG2ZHGsYbj.Ybaba[oLT:Y[ZWK}kCGnX�`�¶�K´jCY[ZH\^abG¾MOS^Y[ZUk.abYb\UFUk�jCSUoHQCmnG¾abS}p
m2K}kCGnX K}k�k<FHG¹Y[ZH��ZHY�kd¶ c T:S^j¯k�S^P*k<FHG¹K^o§k<FHS^QCjµKNj<j<oLT:GxT:S^Q<GnS2�UGnQ�k<FLK}k�k<FLG¹XLYbQCGnmqp
kCYbSUZ S^PBk<FHG°abYb\UFÆkxjCSUoHQCmnG�mnS^Y[ZHmnYbXLGnj¤� Y�k<F SUZHG°S^P&k<FHG�K�-§GnjxS^P&k<FHG�m2K^T:GnQ<K�g ¦ Y�kCj
QCG�¸WGnm�k<K^ZLmnG.Ybj:KNj<j<oLT:GnX�ºiK^TÇ`OGnQ¯kCY[K^Z�K^ZHX Y�kCj&KNab`OGnXLS¤Ybj&mnSUZHj¯k<K^ZÆkuK^ZHX��%-§GnX�kCS��^�
¡ T:SUZH\^j¯k_k<FHGuMWKNMOGnQCj_XLG2KNabY[ZH\¾� Y�k<F¹k<FHYbjÇjCG�k<oHM�abG�kÇoHj*mnY�kCGrPRS^QÇG.-HK^TuMLabGBk<FHGu��S^QC�
S^P:£ ­U½ ¦ ®^® ¦ �^� �H¦� ! §¦ ®�� ¦ ­ #L¦ ��± #H¦D¥!%§¦ # ½ ¦ � � ½ ¦� !%§¦ ® #H¦  � ¦ � ®^½ ¦ # ® ¨ � �¾S^QCGnS2�UGnQ ¦
abG�kuoHj:ZHSNkCG�k<FWK}kBk<FHG�j<oHQ¯�UG�¶§jµ£ ­^­ ¦ � ½^® ¦  ® ¦ #U¥^¨ mnSUZLjCYbXLGnQBSUZHa�¶�k<FHYbjBjCG�k<oHM � ª GnQ¯¶
PRG�� K^o§k<FHS^QCj�MLQ<S^MhS^j<G&KNab\^S^Q<Y�k<FLT:j�KNXWKNMLkCGnX¹kCSµT:S^QCG&QCG2KNabYbjCkCYbmuT:S�XLGnabY[ZH\^jn� $�SUZÆkCjCGqp
�§Ybm!F�G�k&KNat� £  ± ¨ K^ZLX 
�ZHSUZÆ¶UG�K^ZHX�JHTuY�k<F�£¬� %^¥U¨ QCGnmnSUZHjCkCQ<oHm�k*j!FLKNMOGuPRQCSUTvj<FWKNXLY[ZH\
PRQCSUT�SUZHGBmnS^abS^QÇY[TuKN\^GN�:·?GnmnG2ZUkCa�¶ ¦�� Yba[TuK�9:K^ZHX�JLFLK^FÅ£¬� ½ %N¨�¦�� FLKNSµK^ZHX �8FLGnaba[KNMLMWK
£¬� ½N± ¦ � ½ #^¨ K^ZLX�¢«S2�§\UKNQCX K^ZHX#/�KNj<QCYÇ£ # ­ ¨ QCGna[K�-�k<FHG¾mnSUTuTuSUZ¿mnSUZHj¯kCQ<KNY[ZÆk�S^P�mnSUZ�p
j¯k<K^ZÆk?S^Q-MWYbGnmnGqp � YbjCGÇmnSUZHj¯k<K^ZÆk6KNab`OGnXLSs£¬� �� ^¨ c�P S^Q?ºiK^TÇ`OGnQ¯kCY[K^Z�j<oHQ<PRKNmnG}glkCSrKNQC`LY�kCQ<KNQ¯¶
KNab`OGnXLS§�216G��UGnQ¯k<FHGnabGnjCj ¦ kCS&k<FHYbj�G2ZHX ¦ k<FHG�¶rY[ZÆkCQCS�XWoHmnG�K^Z.Y[T:MOS^Q¯k<K^ZÆk�jC¶§TrT:G�kCQCYbm?mnSUZ�p
j¯kCQ<KNY[ZÆkB�?FHYbmqF m2K^Z QCGnj¯kCQCYbm�kBk<FLG�KNMWMLabYbm2KN`LYbabY�kd¶¿S^P k<FHGnYbQ:T:G�k<FHS�X4�´ºiG�kBoLjBmnY�kCGµKNabjCS
k<FHG���S^QC��S^PlJHK^TrKNQ<KNj-G�k6KNat��£¬��±^­ ¨ �?FHS:mnSUZHj<YbXLGnQ j<oLQCPRKNmnGnj-� Y�k<F��^KNQCY[KN`LabGÇKNab`hGnXWS:Y[Z
K.\^G2ZHGnQ<KNa)jCG�k<oHM c�PRS^Q«QCGnmnSUZHj¯kCQ<oLm�kCYbSUZHj�P Q<SUT jCkCGnQCGnS�K^ZHX´JHFLKNMOG_PRQCSUT�JHFLKNXLY[ZL\�gC�B*¯Z
SNk<FHGnQ�QCGnj<MhGnm�kCj ¦ E Y[K^ZxG�k�KNat��£¬� �!��¦ ��­^± ¨ �Æ�q�n�2yqztw!�:j<FWKNMhGÇQCGnmnS��UGnQ¯¶xKNab\^S^Q<Y�k<FLT:j«PRQCSUT
j<FLKNXWY[ZH\?PRS^QfZHSUZ�pdMWoWZHm�k<oLKNa§K^ZHXBTÇoLa�kCYbMLabG�abYb\UFUk�jCSUoLQCmnGnjn��J§SUT:G�K^o§k<FHS^QCj»k<KN�^G8Y[ZÆkCS�KNmqp
mnSUoLZÆkik<FLGDMOGnQCjCMOGnm�kCY��UG�£¬�^� #L¦N¥ � ¦ ­�� ¦ � % ® ¦ ��­ �§¦ ��±U½ ¦ � ½�� ¦ � ® %§¦ � � ® ¦ � ® #W¦ ±U½ ¦ � ®^® ¦ � ��#U¨
�?FHYbabG*SNk<FHGnQCj6XLG2KNai� Y�k<FsY[ZÆkCGnQCQCG�¸�Gnm�kCYbSUZHj:£¬� % � ¦ �N¥H¦ ��­^± ¦ � # ½ ¨ � e)Y[ZLKNaba�¶ ¦ /�KN��j!FHY ¦ ºiGnG
K^ZHX $_oHS ¦ S^Q?·?KN\UFHGn`¤K^ZHX ¼ K^ZHmnS�m<�°£ #H¦�¥ ® ¦ ��± %^¨ MWQCS^MOS^jCG�jCSUT:G_jCS^a[o§kCYbSUZHj?P S^Q6ZHSUZ�p
ºiK^TÇ`OGnQ¯kCY[K^Z¤j<oHQ<PRKNmnGnjn� *¯ZxSUoHQ«��S^Q<� ¦ k<FLG*��G2KN�^G2ZHY[ZH\sS^Plk<FHG:TuS�XWGnabY[ZH\.FÆ¶§MhSNk<FLGnjCGnj
Ybj&KµMOGnQ<TuK^ZLG2ZUk�mnSUZHmnGnQ!ZO� *ÀZ�MWKNQ¯kCYbm2oLa[KNQ ¦ ��G.KNQCG:k<FHGu�WQCj¯k_kCS¾MLQ<S^MhS^j<GuKµQCYb\^S^Q<SUoHj
MOGnQCjCMOGnm�kCY��UG�J§e�J.T:G�k<FHS�XrmnSUTuMLabG�kCGna�¶r`�KNjCGnX�SUZ�Ál¢«Ãlj�£¬� ® %^¨ � 
�oHQ8T:G�k<FHS�X.KNMWMLabYbGnj
� Y�k<F:K_jCY[ZH\^abG-M�oLZHm�k<oLKNaHabYb\UFÆkDjCSUoLQCmnG-abS�m2K}kCGnX.K}k�Y[Z§��ZHY�k ¶.c�jCGnG?jCGnm�kCYbSUZ�®��b�^�¬®Æg)S^QDmnabS^jCG
kCS�k<FLG S^MHkCYbm2KNahmnG2ZUkCGnQ�£¬� ® #H¦ � ®^® ¨ c�j<GnG?jCGnm�kCYbSUZ�®��b�^� ±�gC�De)Y[ZLKNaba�¶ ¦ ��G-k<KN�^G6Y[ZUkCSÇKNmnmnSUoLZÆk
k<FHG_K}k¯kCG2Z�oLK}kCYbSUZskCGnQ<T S^P»k<FHG�abYb\UFÆkCY[ZH\§�)c�jCGnG�m!FWKNMHkCGnQ � gC�
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E FHG�TrKNY[Z�KNMWMLabYbm2K}kCYbSUZHjuS^P?k<FHGµJHFLKNMOG�PRQCSUT JHFLKNXLY[ZL\¤TuG�k<FHS�XWjÇm2K^ZÅ`hG.mna[KNjCjCY���GnX
Y[ZÆkCS:P SUoLQ-m2K}kCGn\^S^QCYbGnjn�
�^��� �������0� �%	)��� � ����� ��� �]
�� ����� �%��	7��' ��� � ��� "��

*¯Z
£¬��­U½ ¨�¦ � S^Q¯k<FLY[ZH\NkCSUZÅK^ZHX ¼ K^ZHmnS�m!��oLjCG�JLFLKNMOGuPRQCSUT�JHFLKNXLY[ZH\¤PRS^QÇmnSUKNQ<jCG
�§YbG�� jC¶§ZÆk<FHGnjCYbjn��E?FHGnYbQ KNY[T Ybj kCS:\^G2ZHGnQ<K}kCG_ZLS2�UGna S^`%?ÀGnm�k-�§YbG�� j oWZHXLGnQ8m!FWK^ZH\}p
Y[ZL\¤abYb\UFÆk:jCSUoHQ<mnG.K^ZHX 6}S^Q*�§YbG���GnQ:XLYbQCGnm�kCYbSUZHjB`�¶�oHj<Y[ZH\sk<FLG.ZHGnGnXWabGqp TuKNMLjn� *¯Z
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£¬� ® ¥U¨�¦ ·?KN\UFHGn`¾K^ZHX ¼ K^ZLmnS�m!�.MWQCS^MOS^jCG�KÇ�UGnQ¯¶.G=3rmnYbG2ZUk?TuG�k<FHS�X�P S^Q8QCG2TuS2�§Y[ZH\
FLYb\UFHabYb\UFUkCj?`Æ¶µoHj<Y[ZH\uJHFLKNMOG«P Q<SUT JHFLKNXLY[ZL\§�

®�� � �0��
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� K^TrK^ZU¶¤K^ZHX¤FLYbj?mnS���S^QC�^GnQ<ju£¬��­  §¦ � %!%^¨ oHj<G_j<FLKNMOG*P QCSUT j<FLKNXLY[ZL\:kCGnm!FWZHYbÄ�oLGnj
PRS^Q6QCGnmnS2�UGnQCY[ZL\.F�oLTuK^Z�?¯K2� PRQCSUT0Y[ZÆkCQ<K pdS^Q<KNa»Y[ZÆkCG2ZHjCY�kd¶¾Y[TuKN\^Gnjn� 
6k<FLGnQ MOSNkCG2Z�p
kCY[KNa»T:GnXLYbm2KNaiKNMLMLabYbm2K}kCYbSUZHj6KNQCG�� Y�k<FsG2ZHXLS^jCmnS^MLYbm_Y[TuKN\^Gnjn��eLS^Q G.-LK^T:MLabG ¦ jCSUT:G
\^Q<SUoHMLjioLjCG�JHFWKNMhGfPRQCSUT�JHFLKNXLY[ZL\�kCGnm!FLZHYbÄ§oHGnj)Y[Z�S^Q<XLGnQ kCS6XLGnjCYb\UZ*K^Z*K^o§kCSUTrK}kCYbm
G2ZLXLS^jCmnS^MOGuZLK2��Yb\UK}kCYbSUZ�K^ZHX°KNXH�§YbjCS^Q¯¶xj¯¶§j¯kCG2T³£¬� #U¥L¦  ­ ¨ ��
6k<FLGnQ_K^o§k<FHS^QCj*oHjCG
JLFLKNMOGuPRQCSUT�JHFLKNXLY[ZH\¾P S^Q&mnS^QCQ<Gnm�kCY[ZH\¹KNQCG2KxT:G2KNj<oHQ<G2T:G2ZÆkCj_PRQCSUT�Y[TuKN\^Gnj&S^`§p
k<KNY[ZLGnX�k<FHQCSUoH\UFsK&mnS^abMhS^j<mnS^MhGu£ ±  ^¨ �lE FHG�¶.��K^ZÆk8kCS:mnS^QCQ<Gnm�k-k<FHG�GnQCQCS^Q<j8XWoHG6kCS
k<FLG�kd��S}pdXLY[T:G2ZHj<YbSUZLKNa§MLQCS)?¯Gnm�kCYbSUZBS^PLk<FHG8S^`WjCGnQ¯�UGnX:±N¢$S^`@?¯Gnm�kn� ¡ abjCS ¦ ZHSNkCG�k<FLK}k
k<FLG�mnSUTuMWo§kCGnQ»�§YbjCYbSUZBmnSUTuT&oLZLY�kd¶*FLKNjfKNabjCS�MWQCS^MOS^jCGnX&jCS^a[o§kCYbSUZHj)kCS«k<FHYbjfM�KNQ¯kCYbmqp
oLa[KNQ MLQCS^`WabG2T��fº G�k?oLj-mnY�kCG�k<FHG���S^QC�.S^P 
«�NK}k<K^ZHY K^ZHXµ¢«Gn\UoHmqFHY�£¬� % ® ¦ � % ± ¨�¦ S^P
eWS^QCj¯kCGnQ«K^ZHX�EiS�9$9nY�£ �� N¨ K^ZHXsS^PiE)K^ZH�§oHj K^ZHX¾JHS�mqFHG2Z°£¬� ��#^¨ �2*¯Z�SNk<FHGnQ?QCGnjCMOGnm�k ¦
abG�k«oHj?ZLSNkCG�k<FLK}k6Y[Z�jCGnm�kCYbSUZ # �¬½�� ± ¦ ��G*KNabj<Suj<FHS�� k<FLK}k6SUoHQ?TuG�k<FHS�X�MLQCS�XWoHmnGnj
Q<GnabG��NK^ZÆk?jCS^a[oHkCYbSUZHj-kCSBk<FLYbj-��Y[ZLXµS^PiMWQCS^`LabG2T:j�c�j<GnG_KNabjCS¤£¬� ®^® ¨ gC�
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"$	)
)����	)��� ���
E?FHG?Y[ZÆkCGnQCGnj¯k-S^P k<FHG�J§e�JrTuG�k<FHS�XLjDPRS^Q�jCSUT:G«KNMLMLabYbm2K}kCYbSUZLj-XLG2KNabY[ZH\Ç� Y�k<F.PtKNmnGnj
FWKNjl`OGnG2ZBXLG2TuSUZHj¯kCQ<K}kCGnX:Y[Z:GN� \§��k<FHG8��S^QC�&S^P � FLKNS�K^ZHX �8FHGnaba[KNMLMWK:£¬� ½N± ¨��������
�
	��
	����������������
������� � ��� �!��������"�#$��� � "&%'��"�	��("�	�� ��� )*����#+�,�
���-� �*. "�� ��� � "0/ ¦ `�¶.JHT:Y�k<FrK^ZHX¼ K^ZHmnS�m<�¿£¬� # ± ¨
������� ��	��������1"����-2��!����#*3�	4� � ����#*�������(� �*. "��!��� � "0/ ¦ K^ZHXx`Æ¶ �8FHS^Y
K^ZLXsmnS2��S^QC�^GnQCj:£ ±^± ¨�������� ��	��5�&���6� � ��2��(���(�7��� "�� " . � � �8��#+�,�93 � 	��$/ ��E»S�XWKn¶ ¦ SUZHG
m2K^Z´j<Kn¶¤k<FLK}k_PtKNmnGBQCGnmnSUZHj¯kCQ!oHm�kCYbSUZ¹Ybj_K�mna[KNjCj<Ybm2KNalKNMLMLabYbm2K}kCYbSUZ°S^P�JHFWKNMhGÇPRQCSUT
JLFLKNXLY[ZH\�T:G�k<FHS�XLjn��J§G��UGnQ<KNafK^o§k<FLS^QCj�FLKn�UG:KNabjCS�MLQ<S^MhS^j<GnX¾jCMOGnmnY��WmÇjCS^a[o§kCYbSUZLjn�
PRS^QfG.-LK^T:MLabG ¦ ¡ kCYbm!�&G�klKNat�-£ ® ¨�¦Uª G�k¯kCGnQ�G�klKNat�?£¬��± ¦ ��±^± ¨ K^ZHX&¢«S2�§\UKNQCX.K^ZHX /�KNj<QCY
£ # ­ ¨ mnSUTÇ`LY[ZHG�JHFLKNMOG-PRQCSUT JHFLKNXLY[ZL\�kCGnm!FWZHYbÄ�oLGnjD�?Y�k<FrjCk<K}kCYbj¯kCYbm2KNa4XWK}k<KN`WKNjCGnj8S^P
PtKNmnGnjn�B*ÀZsSNk<FHGnQ«QCGnjCMOGnm�k ¦ SNk<FHGnQ6K^oHk<FHS^QCj6G.-§MLabS^Y�k«k<FHG*j¯¶HTuT:G�kCQC¶.S^P)k<FHGÇPtKNmnGnjn�
*¯Z¤MWKNQ¯kCYbm2oHa[KNQ ¦ abG�k�oHj«mnY�kCGÇk<FHGÇ��S^QC�µS^P � FWKNS.K^ZHX �8FLGnaba[KNMLMWKx£¬� ½N± ¦ � ½ #^¨�¦ k<FHG
��S^QC�¤S^P�JLFHY[T:j<FLSUZHYiK^ZHX'�¾S^jCGnj�£¬� # ® ¨�¦ k<FHG&��S^QC�¤S^P � Yba[TuK�9:K^ZHX°JLFLK^F¿£¬� ½ %^¨
K^ZLXxk<FHGÇ��S^QC�¾S^Pl¢«S2�§\UKNQCX°K^ZLX /�KNj<QCY-£ # ­ ¨ � � GBj<FLS2� Y[ZxjCGnm�kCYbSUZHj # � ­��¬®�K^ZHX
� � ��¦ k<FLK}kfSUoHQ�J§e�J_TuG�k<FHS�XWjiMLQ<S�XWoLmnG��UGnQ¯¶_\^S�S�XÇQ<Gnj<oHa�kCj)P Q<SUT Y[TrKN\^Gnj)S^PWPtKNmnGnjn�

# � � ����� � �@��	 
���"$	�� 
��%	���� � ��"�� �	� ��� �0�
JHG��UGnQ<KNaLK^o§k<FHS^QCj £¬��­^± ¦ ±�� ¦ ±^­ ¦ � ®^® ¦ ±U½ ¨ MLQCS^MOS^jCGDkCS�QCG2TuS2�UG�k<FHG�\^GnSUT:G�kCQ<Ybm K^ZHX
M�FHSNkCSUT:G�kCQCYbmBXWYbj¯kCS^Q¯kCYbSUZHj*\^G2ZHGnQ<K}kCGnX°`�¶sk<FLG:mna[KNjCjCYbm2KNaDMWFHSNkCS�mnS^MÆ¶xS^P�Kµ`WoHab��¶
`OS�S^�r`�¶µoHjCY[ZH\uJLFLKNMOG6PRQCSUT JHFLKNXLY[ZH\ÇkCGnmqFLZHYbÄ§oHGnjn�DeWS^Q?MWKN\^Gnj?mnSUZUk<KNY[ZLY[ZH\uPRG��
Q<S2� j6S^Pfm!FLKNQ!KNm�kCGnQCj�`Wo§k?KrabSNk«S^Pf\^Q<KNMWFHYbmnj«K^ZHXsMWYbm�k<oHQCGnjÇc�jCGnMWKNQ<K}kCGnXx`�¶µa[KNQC\^G
�6FHY�kCGD`�K^ZHXLj ¦ k<FHYbj»YbjiS^P kCG2Z*k<FHGDm2KNj<GDS^PLj<mnYbG2ZUkCY��Wm�XLS�m2oLT:G2ZÆkCj�g ¦ k<FHG�JHFLKNMOG�PRQCSUT
JLFLKNXLY[ZH\xT:G�k<FHS�XLjÇm2K^Z�MLQCS2�§YbXLG�jCY[TuMLabG.K^ZLX�G=3umnYbG2ZÆk:jCS^a[o§kCYbSUZLjn� *¯Z�j<Gnm�kCYbSUZ
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# �¬½��b� ¦ ��G�mnSUZLjCYbXLGnQ TuS^QCG«MLQCGnmnYbjCGna�¶.k<FHYbj KNMLMWabYbm2K}kCYbSUZ ¦ K^ZHX���G�MLQCS^MOS^jCG«j<oHmqFµK
j<S^a[o§kCYbSUZO�

� ��� (_% ���B,�+-;&7 ;��B5²%�1 9��f+-As5v% �4#&3�7�� �f3?; �O9C7B%l14%�7 9<;³3��&1
� 3 1��

eLQCSUT k<FHG k<FHGnS^QCG�kCYbm2KNaOMOS^Y[ZUk�S^P��§YbG�� ¦ SUoHQ���S^QC�&k<KN�^Gnj�MLa[KNmnG6Y[ZBk<FHG?jCG�k<oHMrS^POk<FHG-�§YbjÀp
mnS^jCY�k ¶*jCS^a[o§kCYbSUZLjn�]*¯ZHY�kCY[KNaba�¶ ¦ Y�ki��KNj)`WKNj<GnXÇoHMOSUZ«k<FLGl��S^QC��S^PHº YbSUZLj ¦ · SUo§¶_K^ZHXÇE»SUoHQCY[Z
£¬��± #L¦4¥ ­ ¨ �?FHS.oHjCG*k<FHGBZHSNkCYbSUZxS^Pfk<FHG��!�^�L~�zR�L�H�^���&�§YbjCmnS^jCY�k ¶¤j<S^a[o§kCYbSUZHj:£ ± ¥H¦4¥���¦�# � ¨ �
/�o§k�FLGnQCG ¦ ��G?KNabjCSÇG.-HMLabS^Y�k�K}k�k<FHG TuS^j¯k�k<FHG?MhSNkCG2ZÆkCY[KNahS^POk<FHG-SNk<FHGnQ�G.-§YbjCkCY[ZH\ÇZLSNkCYbSUZHj
S^P���Ybj<mnS^jCY�kd¶°j<S^a[o§kCYbSUZHjn� *¯Z´MWKNQ¯kCYbm2oLa[KNQ ¦ ��GumnSUZLjCYbXLGnQ�k<FLGuZHSNkCYbSUZHjÇS^P �^z[�n�<�^�W~�z �L�H�^���
£ ½N­ ¦ ½ �}¨ K^ZHX°�qzR��{U�����^ys£ ½^½ ¦ ®N­ ¦ ®N± ¦ ®^½ ¨ ��YbjCmnS^j<Y�kd¶¾j<S^a[o§kCYbSUZHj ¦ K^ZHXµ�hZLKNaba�¶µ`Æ¶µj<abYb\UFUkCa�¶
T:S�XLYbP ¶�Y[ZL\uk<FHG&MLQ<G���YbSUoHj�ZLSNkCYbSUZHj ¦ ��G&XLG���ZHGBK�ZHG�� ZHSNkCYbSUZ¹S^Pl��Ybj<mnS^jCY�kd¶¹jCS^a[o§kCYbSUZLjn�
k<FHG¤ZHSNkCYbSUZ�S^P�ICjCY[ZH\UoHa[KNQ.XLYbjCmnSUZÆkCY[Z�oLSUoHju�§YbjCmnS^jCY�k ¶�jCS^a[oHkCYbSUZHjC]�cdJ§¢ ª J�gC��j<GnGsm!FWKNM§p
kCGnQ # �´E FHYbjBZHG��0ZHSNkCYbSUZ¿KNababS�� jBkCSx\^G2ZHGnQ<KNabY:9nG¾K^ZHX¿oLZHYbP ¶¹k<FHG.k<FHGnS^QCG�kCYbm2KNa-QCGnj!oHa�kCj
XLG2TuSUZHj¯kCQ<K}kCGnX.`Æ¶rº YbSUZHj�G�k-KNat�?£ ¥ ­ ¦ ��± #Æ¨�¦ `Æ¶:¢�oHMWoLYbj�K^ZHX�
«abYbG2ZHj<Ybj�£ # ½ ¨�¦ `�¶ueWKNabmnSUZLG
G�k�KNat�B£ ® #H¦��!��¦3� ­ ¨ K^ZHX¤`�¶µÁlQ<KNXLS^j�K^ZHX¾eWK^oH\^GnQ<KNju£¬� ®^½ ¦ � ® %U¨ � �¾S^QCG*\^G2ZLGnQ<KNaba�¶ ¦ k<FHG
�§YbjCmnS^jCY�kd¶rjCG�k<oHMrKNababS�� j�KNabjCS�kCS*MLQCS2�UG k<FHG G.-HYbj¯kCG2ZHmnG6K^ZHX:k<FLG oLZHYbÄ§oHG2ZHGnjCjlS^P�k<FLG6J§e�J
MLQCS^`WabG2T��HjCGnG�PRS^Q-G.-LK^T:MLabG�jCGnm�kCYbSUZLj«®��¬® ¦�# � ±rK^ZHX � � ±��

eLQ<SUT k<FHG´KNab\^S^QCY�k<FWT:Ybm´MOS^Y[ZÆkµS^P_�§YbG�� ¦ SUoHQµT:G�k<FLS�XLjµKNQ<G$ICMLQCS^MWKN\UK}kCYbSUZ K^ZHX
Ál¢«ÃDjlT:G�k<FHS�XLjC]&c�jCGnG jCGnm�kCYbSUZ��^�¬®ÆgC� 
�oHQfZ�oLTuGnQCYbm2KNaLT:G�k<FLS�XLjfKNQCG?TuKNY[ZHa�¶ÇXLGnjCmnQCYb`OGnX
Y[Z�mqFLKNMHkCGnQ?±uK^ZHXµjCGnm�kCYbSUZ � � # �

� �	� 
$3?; �O1 9<@�� �O9<3?; ��3 / �O#B9 � �4#&% �h9 �
¡ a[T:S^j¯k_KNabalk<FHG:TuK}kCGnQCY[KNaDY[Zxk<FHYbj�k<FLGnjCYbj_Ybj_ZLG���� ¡ k_k<FLGBG2ZHX´S^P�G2KNm!F�m!FLKNMLkCGnQ ¦ ��G
j<oLTrTuKNQCY:9nG6PRS^Q8k<FHG�QCG2KNXWGnQ © j-mnSUZÆ�UG2ZHYbG2ZHmnG*k<FHG�TuKNY[Z�mnSUZÆkCQCYb`WoHkCYbSUZHj-k<FHGnQ<GnY[ZO�

�oHQ���S^QC��Ybj-`WKNj<GnXsoHMOSUZ.k<FHG�Y[ZÆkCGnQ<KNm�kCYbSUZ¤S^P k<FHG_P S^ababS�� Y[ZH\:k<FLQCGnG�KNQCG2KNjn�
! �¤K}k<FHG2TuK}kCYbmnj ¦
! ¡ ab\^S^QCY�k<FLTuYbm ¦
! �¾S�XWGnabY[ZH\§�


�oLQ�mnSUZUkCQ<Yb`Wo§kCYbSUZHj�KNQCG-��QCj¯klY[Z:k<FHG?KNQCG2K_S^P �¾K}k<FLG2TuK}kCYbmnjn�f��G?KNXWKNMLklk<FHG ZLSNkCYbSUZ
S^P»jCY[ZH\UoHa[KNQ8�§YbjCmnS^jCY�k ¶µjCS^a[o§kCYbSUZHj*c�QCGnmnG2ZÆkCa�¶µXLG��UGnabS^MOGnXµ`Æ¶ �8K^TuYbababY K^ZHXsJ§YbmnSUZHS^a��¿£ ®N­ ¦
®^½ ¨ grPRS^QµS^`Hk<KNY[ZLY[ZH\�K I<ZHG�� ]�mna[KNjCjsS^PÇ�§YbjCmnS^jCY�kd¶ j<S^a[o§kCYbSUZHj��?FLYbm!F
Ybj¾QCG2KNaba�¶ T:S^QCG
j<oHY�k<KN`WabG¹kCS¿k<FHG
ICmna[KNj<jCYbm2KNab]$JHefJ
MLQCS^`LabG2T k<FLK^Z k<FHG¹MLQCG��§YbSUoHjµSUZLGnjn� eLQCSUT k<FHG
mnSUT:M�o§kCGnQ���YbjCYbSUZ�MOS^Y[ZÆk8S^P �§YbG�� ¦ k<FHYbj-TuK}k<FLG2TuK}kCYbm2KNaOP Q!K^T:G���S^QC�uKNababS2�?j8kCSBY[T:MLQ<S2�UG
K^ZHX.oLZHYbP ¶BKNaba�k<FHG?MLQCG��§YbSUoHj�k<FHGnS^Q<G�kCYbm2KNa���S^QC�BSUZ�JHFLKNMOG-PRQCSUTVJLFLKNXLY[ZH\r£¬��± #W¦�¥ ­ ¦ # ½ ¦
� ®^½ ¦ � ® %§¦ � ­ ¨ �seLQCSUT k<FHG.TuK}k<FHG2TrK}kCYbm2KNaDMOS^Y[ZÆk*S^P��§YbG�� ¦ k<FHYbjÇS^QCYb\^Y[ZLKNa�P Q<K^TuG���S^Q<�
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KNababS2�?j»oHj kCS S^`Hk<KNY[Z*K ZHG���m!FLKNQ<KNm�kCGnQ<Y:92K}kCYbSUZBS^P�k<FHG�mna[KNjCjCYbm2KNa§XLYbj<mnSUZUkCY[Z�oHSUoHj ��YbjCmnS^j<Y�kd¶
jCS^a[o§kCYbSUZLj `�¶rk<FHGnYbQ:I<T:Y[ZHY[TrKN]�c�jCGnG�m!FWKNMHkCGnQ # gC�


�oLQumnSUZÆkCQCYb`Wo§kCYbSUZHj�KNQCGxKNabjCS�Y[Z¿k<FHGxKNQCG2K�S^P ¡ ab\^S^QCY�k<FWT:YbmN� eLS^Q�G.-LK^T:MLabG ¦ ��G
XLGnjCmnQ<Yb`hGµkd��S�KNMLMWQCS$-HY[TuK}kCYbSUZ�jCm!FHG2TuGnjrK^ZHX�k<FHGnYbQ�KNjCjCS�mnY[K}kCGnX$KNab\^S^Q<Y�k<FLT:jrP S^Qrk<FHG
¼ K^T:Yba�kCSUZ�p ��KNmnS^`LY p /�Gnaba[TuK^Z&GnÄ§oLK}kCYbSUZHjn� � G�MLQCS��UG�j<G��UGnQ<KNaH\^G2ZHGnQ<KNa�QCGnj<oHa�kCjfKN`OSUo§k»k<FHG
j¯k<KN`LYbabY�k ¶�K^ZHX�k<FHG:mnSUZÆ�UGnQC\^G2ZHmnG�S^P8SUoHQÇT:G�k<FHS�XLj:c�j<GnGrmqFLKNMHkCGnQ&±�gC� � G.KNabjCS¤MLQCS��UG
k<FLK}kDk<FHYbjDTuG�k<FHS�XWS^abS^\N¶uKNMLMLabYbGnj�kCSÇSNk<FHGnQDGnÄ�oLK}kCYbSUZLjD`�¶uKNMLMLa�¶§Y[ZH\�Y�kDkCS*K^ZHSNk<FHGnQ8J§e�J
GnÄ§oLK}kCYbSUZ´c�jCGnG*m!FLKNMLkCGnQ � gC�

º»KNj¯kÇ`�o§kÇZHSNk&abG2KNj¯k ¦ SUoLQ*mnSUZÆkCQCYb`Wo§kCYbSUZ KNQCG.Y[Z�k<FHG.JLFLKNMOGuPRQCSUT�JLFLKNXLY[ZH\¤KNQCG2K ¦
Y[ZxMWKNQ¯kCYbm2oLa[KNQ�Y[Z¹T:S�XLGnabY[ZH\§� *ÀZLXLGnGnX ¦ ��G:KNQCG&k<FHG&�WQCjCk6kCS�MWQCS2�§YbXLGBjCY[TuMLabGÇK^ZLX¹mnS^QÀp
QCGnm�k«P S^Q!TÇoLa[K}kCYbSUZHj6K^ZLX¤KrQCYb\^S^QCSUoHj?k<FHGnS^QCG�kCYbm2KNafjCk<oHXH¶µS^P)k<FHGBJHFLKNMOG�eLQ<SUT JLFLKNXLY[ZH\
MLQCS^`WabG2T `�¶rT:S�XLGnabY[ZH\_k<FHG6m2K^T:GnQ<KÇKNj8K*MWY[ZLFHS^abGÇc�jCGnG?mqFLKNMHkCGnQ ®ÆgC�le)Y[ZLKNaba�¶ ¦ Y[Zrm!FWKNM§p
kCGnQ ��¦ ��G&mnabS^jCGÇk<FHYbj6k<FHGnj<Ybj«� Y�k<F¤jCSUT:G_k<FHGnS^QCG�kCYbm2KNalK^ZHXxKNab\^S^QCY�k<FLTuYbm&QCGnj<oHa�kCj6�?FHYbmqF
KNQCGÇQCG��US^a[o§kCYbSUZLKNQC¶sY[Zµk<FLG_�WGnabX ����GÇMLQCS2�UG*k<FLK}k6k<FHGÇJLFLKNMOG�P Q<SUT JHFWKNXLY[ZH\uMWQCS^`LabG2T
Ybj8`WKNjCYbm2KNaba�¶µKÇ��Gnaba pdMOS^jCGnXµMLQCS^`WabG2T K^ZHX.��G�MLQ<S^MhS^j<G«K^Z�KNab\^S^Q<Y�k<FLT �?FHYbmqF�KNababS2� j kCS
QCGnmnS��UGnQ k<FHG_j<FLKNMOG�S^Piº»K^TÇ`hGnQCkCY[K^Z�j<oHQCPtKNmnGnj-PRQCSUT0j!FLKNXLY[ZH\&� Y�k<FLSUo§k K^ZU¶µKNXLXWY�kCYbSUZLKNa
XWK}k<Kxct��GB?¯oLj¯k«oLjCGÇk<FHG&Y[ZHMWo§k«Y[TuKN\^GBK^ZHX¹XLS�ZHSNk�ZHGnGnX´K^ZÆ¶¾`OSUoLZLXWKNQ¯¶µmnSUZHXLY�kCYbSUZLj�g
K^ZHXs� Y�k<FHSUo§k«KNXLXLY�kCYbSUZLKNa)KNjCj<oLTuMHkCYbSUZHj�c�PRS^Q6G.-HK^TuMLabG ¦ ��G*XWSrZHSNk«ZHGnGnXsj<TuS�SNk<FWZHGnjCj
KNjCj<oWT:MHkCYbSUZHjngC�
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*¯Z°k<FLYbjÇXWS�m2oLTuG2ZUk ¦ ��G�m2KNaba&ICmna[KNjCjCYbm2KNa?JHefJ�MLQ<S^`LabG2T:]¾k<FHG�MLQCS^`LabG2T�mnSUZHj<Ybj¯kCY[ZH\xY[Z
jCS^a��§Y[ZH\µk<FLG:Ál¢«Ãlj*S^`Hk<KNY[ZHGnX�`Æ¶xk<FHGrJLFLKNMOGBP QCSUT JHFLKNXLY[ZH\µTuS�XWGnabY[ZH\���GrXLGnjCmnQCYb`OG
Y[Z¤k<FHGBPRS^ababS2� Y[ZL\µjCGnm�kCYbSUZ¿c�jCGnm�kCYbSUZ�®��b�NgC�:º G�k_oHj�G2TuMWFLKNjCY:9nGÇk<FLK}k ¦ G��UG2Zxk<FHSUoH\UF¤��G
Ä§oLKNabYbPÂ¶Çk<FHYbj�MWQCS^`LabG2T�S^PDICmna[KNjCjCYbm2KNab] ¦ T:S^j¯k�S^P�k<FHG-TuS�XLGnabY[ZL\^j�K^ZHX:KNjCjCS�mnY[K}kCGnXuQCGnj!oHa�kCj
��GlMLQCGnj<G2ZUk»Y[Z�k<FHYbj»m!FWKNMHkCGnQ»KNQ<GDmnSUZÆkCQCYb`Wo§kCYbSUZ*S^PHSUoHQi��S^Q<�W�0*ÀZ_MWKNQ¯kCYbm2oHa[KNQ ¦ abG�kfoHj»ZHSNkCG
k<FLK}k)k<FHG�¶*KNQ<Glk<FHG�S^`@?¯Gnm�kfS^PLjCG��UGnQ<KNa§mnSUTuT&oLZLYbm2K}kCYbSUZHjfK^T:SUZH\NkCj8£¬� ®^½ ¦ � ® %H¦ � ®N± ¦ � ® #^¨ �
� G mqFHS�S^jCG-k<FHYbjlXLG2ZHSUT:Y[ZWK}kCYbSUZBY[Z:S^QCXWGnQfkCS�mnSUZÆkCQ<KNj¯k�k<FHG-T:S�XLGnabY[ZH\^jlK^ZLXBk<FHG-QCGnj!oHa�kCj
MLQCGnj<G2ZUkCGnX�Y[Z¿k<FHGs�WQCj¯krMWKNQ¯kCjuS^P«k<FLYbjuk<FHGnj<Ybju� Y�k<FÅk<FHG¾TuS�XWGnabY[ZH\°K^ZHX�k<FHGsQCGnj!oHa�kCj
MLQCGnj<G2ZUkCGnXµY[Z�k<FHG�a[KNj¯k mqFLKNMHkCGnQ*c�m!FLKNMHkCGnQ��ÆgC�

�«�!� � +��O#&%l5²+��O9��f+-A /23 1 5 �BAC+��49C36; � 3 / �O#&% ' ��A<+.� �O9��f+-A<>
� +-5 @.%�1 �O9<+-;�(	��(�,&143?@BA<%l5

E FHG6J§e�JBMLQCS^`WabG2T YbjDkCS_QCG�kCQ<YbG��UG k<FHG k<FHQCGnGqpdXLY[TuG2ZHjCYbSUZLKNa�j<FLKNMOG-S^P K_jCmnG2ZHG PRQCSUT k<FHG
`LQCYb\UFÆk<ZHGnjCj-�NKNQCY[K}kCYbSUZLj?Y[ZµK&`Wa[KNm<�µK^ZHX��?FLY�kCG�Y[TuKN\^G�S^Pik<FLK}k j<mnG2ZHGN�
E FHGDjCmnG2ZHG�YbjiQ<GnMLQCGnjCG2ZÆkCGnX&`Æ¶_K?j<oHQCPtKNmnG��r�fºiG�k�;�`OGlK^ZÇS^MhG2Z*jCG�k)S^P @ � Q<GnMLQCGnjCG2ZÆkCY[ZH\
k<FHG-XWSUTuKNY[ZBS^P4XLG��hZHY�kCYbSUZBS^POk<FHG-Y[TrKN\^GN��PRS^QlG.-LK^T:MWabG ¦ ;ÅYbjlk<FHG-QCGnm�k<K^ZL\UoHa[KNQDXWSUTuKNY[Z
¨ % ��� £�� ¨ % ��� £¬� � G�KNjCj<oLTuG-k<FLK}k��Vm2K^Z.`hG6G.-HMLabYbmnY�kCa�¶.M�KNQ<K^T:G�kCGnQCY:9nGnX�`�¶.K*PRoWZHm�kCYbSUZ
� PRQCSUT k<FHG_mnabS^j<oHQCG ;$S^P»k<FHG_jCG�k ;$Y[ZÆkCS @ � `�¶ � �C � c�� gC�

� �"! � c�� gC� � 9 ;$# �
E FHG«Y[TrKN\^G6Y[ZÆkCG2ZHjCY�k ¶.Ybj-TuS�XWGnababGnXµKNj-K*PtoLZHm�kCYbSUZ 3 P QCSUT ;$Y[ZÆkCS&k<FHG«mnabS^jCGnXµY[ZÆkCGnQ¯�^KNa
£ % � � ¨�¦ `�¶ 3 � ; 4 C £ % � � ¨ � � �C 3 c�� g��
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eLS^Q6KNaba � 9 ;
k<FHG�Y[ZUkCG2ZLjCY�kd¶ 3 c�� gDYbj8k<FHG_`LQCYb\UFÆk<ZHGnjCj8S^`Hk<KNY[ZHGnX¤K}k-k<FHG�MOS^Y[ZÆk � c�� gDS^P
k<FHG�j!oHQCPtKNmnG$�r�
� G�KNjCj<oLTuG:k<FLK}kBK°�qzR��{^�b� *��Uz �L~_�¬zb{}|�~����^�§yÀ�!��Ybaba[oWT:Y[ZLK}kCGnjÇk<FHG.jCmnG2ZHGN�¹E F�oHj*� Y�k<F
G2KNm!F´MhS^Y[ZÆk � Y[Z @ �r��GBKNjCjCS�mnY[K}kCG&k<FHGBoLZHY�k.ICabYb\UFUk��UGnm�kCS^Q<] � c � g MhS^Y[ZÆkCY[ZH\.kCS.k<FHGabYb\UFÆk?jCSUoHQ<mnGN�
e)Y[ZLKNaba�¶ ¦ ��G&KNj<j<oLT:G_k<FLK}k6k<FHG&jCmnG2ZHGÇYbj�� �^�:w<�2y!~�zt�^�H� � G&j<oLMLMOS^jCG�k<FLK}k«k<FHG&KNab`OGnXLS
Ybj-mnSUZHjCk<K^ZUk«K^ZHXµGnÄ§oLKNa4kCS��^�

eLS^Q$KNaba<� � c�� >!� ��� g Y[Z ; ¦ abG�k$oLj�XLG2ZHSNkCG � c�� g ¦ K ZHS^Q<TrKNa��UGnm�kCS^Q$S^Pxk<FHG
j<oHQ<PRKNmnG$� K}k k<FHG�MOS^Y[ZUk � c�� gDj<oLm!F�k<FLK}k

� c�� g & � c � c�� g¯g�� % �
� Y�k<F�KNabaOFÆ¶§MhSNk<FLGnjCGnj-KN`OS2�UG ¦ k<FHG«`LQCYb\UFÆk<ZHGnjCj 3 c�� g�S^P4k<FHG«MOS^Y[ZUk � c�� g�S^P4k<FHG«j<oHQCPtKNmnG
� Ybj8k<FLG�mnS^jCY[ZHG�S^Pik<FHG_K^ZL\^abG:c � c�� g � �?c � c�� g¯g¯gC� *ÀZµSNk<FHGnQ8��S^QCXLjn�

3 c�� g�� � c�� g & �?c � c�� g¯g% � c�� g % � cd®��b�Ng

� � � ��
 � �'� E?FHQCSUoH\UF&XLY4<OGnQCG2ZÆkCY[KNa�m2KNabm2oLa[oHj ¦ ��G-m2K^ZrG2KNjCYba�¶:S^`Hk<KNY[ZrK^Z:G.-HMLabYbmnY�k
G.-HMLQCGnjCjCYbSUZÇPRS^Q � c�� g<�0*ÀZÇG=<OGnm�k ¦ k<FHG�kd��S�mnS^a[oLTrZHj�� > K^ZHX�� � S^PLk<FHG �ÆKNmnS^`WY[K^Z	� � c�� gKNQCGrkd��S ¦ Y[Z°\^G2ZLGnQ<KNaDXWY4<hGnQCG2ZÆk ¦ k<K^ZH\^G2ZÆkÇ�UGnm�kCS^Q<j&kCSµk<FHG.j<oHQCPtKNmnG �²K}kÇMOS^Y[ZÆk � c�� gC�
E F�oHj�k<FHGnYbQ?mnQCS^jCj-MLQ<S�XWoLm�k�MWQCS2�§YbXLGnj Y[Zµ\^G2ZHGnQ<KNa K:ZLS^Q<TuKNah�UGnm�kCS^Q?kCS �r�
*¯Zuk<FLG?QCG2TrKNY[ZHY[ZH\ ¦ ��G?j¯k<oLXH¶uY[Z.XLG�k<KNYbaOk<FHQCGnG6XLY4<OGnQCG2ZÆk8TuS�XWGnabY[ZH\^j�S^P4k<FHG�J§e�JrMLQCS^`§p
abG2T��
� G_XWG2KNaO� Y�k<F
�^�:ICS^QCk<FHS^\^Q<KNMWFHYbm&J§e�J§]&� Y�k<FµK:MhS^Y[ZÆk-abYb\UFÆk jCSUoHQCmnG*K}k Y[Z§��ZHY�k ¶ ¦
®��:ICMOGnQCj<MhGnm�kCY��UGÇJ§e�J§]&� Y�k<FµKBMOS^Y[ZÆk abYb\UFÆk jCSUoHQCmnG*K}k Y[Z§��ZHY�k ¶ ¦
±��?K^ZLX¿ICMOGnQCjCMOGnm�kCY��UG*J§e�J§]&� Y�k<FsKBMOS^Y[ZUk-abYb\UFÆk?jCSUoLQCmnG�K}k k<FHG�PRS�m2KNa mnG2ZUkCGnQ2�

eLS^Q&KµT:S^Q<GBQCG2KNabYbj¯kCYbm�T:S�XLGnabY[ZH\ ¦ k<FLG:QCG2KNXLGnQ*m2K^Z´jCGnG:mqFLKNMHkCGnQ ��K^ZHX$£ ­ � ¦8 ® ¨ � � G
KNabjCS:Q<GnP GnQ8k<FLG�QCG2KNXLGnQ8kCS:k<FHG�MWKNMOGnQCj8mnY�kCGnX¾Y[Z�jCGnm�kCYbSUZ°�^� ���b�^�
� ��
 ��
 � � ��
 ��	 ��� � ��	����"� ��� ������� � 	���� ��� �

*¯Z¿k<FHYbj.j<oH`Lj<Gnm�kCYbSUZ���GsQ<G���YbjCY�k�SUZHG¾S^P�k<FHGsj<Y[T:MLabGnj¯ku�UGnQCjCYbSUZHj�S^P«k<FHG¾j<FLKNMOGµPRQCSUT
j<FLKNXWY[ZH\BMLQCS^`LabG2Tµ�

� G«KNjCj<oLTuG�k<FLK}klk<FLG_� z�{N|�~i���^�§yÀ�!��zÂ�?���2�<�U~d� �.�^~)z ��
D�Lz ~ �}��E F�oHj ¦ KNaba�abYb\UFÆkl�UGnm�kCS^QCj
KNQCGÇMWKNQ<KNababGna)K^ZHX¾��GÇm2K^Z¤QCGnMLQCGnjCG2ZÆk k<FLG*abYb\UFÆk6XWYbQCGnm�kCYbSUZ¤`Æ¶sKrmnSUZHj¯k<K^ZÆk«�UGnm�kCS^Q � �
c�� ������� gC� � G«KNj<j<oLT:G-k<FLK}k�k<FHG abYb\UFÆk8jCSUoHQCmnG6Ybj8KN`hS��UG6k<FHG j<oLQCPRKNmnG ¦ k<FHG2Z ��� % � � G
ZHSNkCG 
 ��c�� ��� gC�



���Q� � � 	)�
��� � 	)��� �'
8'E� 
 � ��
��%	)��� ��"���'(	)�
� *�� 
�� "�"���� �'
 
 � �'� ���@
�	)����� ��� �
�0
�����
���� � �

� G�KNjCj<oLTuG)k<FLK}k k<FHG�m2K^TuGnQ<K8MOGnQCPRS^Q<T:j4K^Zr�^y!~R|§�<{^yÀ� *L|�zt� *�yÀ���n�<�2~�zt�^�:S^P�k<FHG�j<mnG2ZHGN�
� Y�k<F�k<FHYbj FÆ¶§MhSNk<FLGnjCYbj ¦ Y�k Ybj6ZLK}k<oHQ<KNaOkCS:XWG���ZHG«k<FHG�j<oLQCPRKNmnG ��`Æ¶

� � ! c�� >�� ��� � 1 c�� >�� ����g¯gC� c�� >!� ��� g 9 ; # �
J§S ¦ YbPWk<FHG8MLa[K^ZHG�c % � 4C� > � 4C� � g QCGnMWQCGnjCG2ZÆkCjfk<FHG8QCG�kCY[ZLKNaHMWa[K^ZHG�k<FHG2Z % 1 c�� g % Ybj)k<FHG8XLYbjCk<K^ZHmnGS^P»k<FHG�MOS^Y[ZUkCj � c�� gDY[Z�k<FHG�jCmnG2ZHG�kCSBk<FHG�m2K^T:GnQ!K�c�jCGnG��W\UoLQCG_®��b��p K�g¯gC�
eLS^Q?j<oHm!FsKBj<oHQCPtKNmnG$� ¦ K:ZLS^Q<TuKNah�UGnm�kCS^Q � c�� gDYbj \^Y��UG2Zs`Æ¶

� c�� g���c 4 021 c�� g � �Ng'�
�«Y��UG2Zµk<FHGnjCG_FÆ¶�MOSNk<FHGnj<Gnj ¦ k<FHG�`LQ<Yb\UFUk<ZHGnj<j-GnÄ�oWK}kCYbSUZ´cd®��b�Ng8`hGnmnSUTuGnj

6 �<9<; � 3 c�� g$� 4 021 c�� g & 
 ) �� �7) % 0 1 c�� g % � � cd®��¬®Æg

K^ZHX�k<FHGnQ<GnP S^QCG�k<FHG�j<FLKNMOG«P Q<SUT j<FLKNXLY[ZL\ÇMWQCS^`LabG2T Ybj ¦ \^Y��UG2Z¾K^Z�Y[TuKN\^G 3 K^ZHXµKBabYb\UFÆk
jCSUoHQ<mnG�XLYbQCGnm�kCYbSUZ � ¦ ��ZLXµKBPRoWZHm�kCYbSUZ 1 � ; 4 C @ j<K}kCYbj<PÂ¶§Y[ZH\Bk<FHG_GnÄ�oLK}kCYbSUZ4�

6 � 9<; � 3 c�� g � �7) % 021 c�� g % � ) 021 c�� g & 
 4 � � % � cd®�� ±�g
16SNkCG�k<FLK}kuY[Z�k<FHG�m2KNj<G��?FHGnQCG.k<FHG�abYb\UFÆkujCSUoLQCmnG�Ybj:Y[Z k<FHG�j!K^T:G�XLYbQCGnm�kCYbSUZ�KNjBk<FHG
XLYbQCGnm�kCYbSUZsS^P)MLQCS)?¯Gnm�kCYbSUZ´c�Y�k Ybj8k<FLG�m2KNjCG�mnSUZHj<YbXLGnQCGnXs`�¶�· SUo§¶�K^ZHXµE»SUoHQCY[Z�Y[Z�£¬��± #^¨ g ¦
��GDFLK2�UG � ��c % � % � �Ng ¦ K^ZLX_k<FHGDÁl¢«Ã cd®��¬®Æg m2K^Z_`OG�QCG��?QCY�kCG2Z*KNj)K^Z*ÃlYb�^SUZLKNa�GnÄ�oWK}kCYbSUZO�

6 � 9 ; � % 021 c�� g % 4 �
3 c�� g �54 � � % � cd®�� # g

� ��
 ��� � � ��
 � � 	 ! � � � � � � � ������� � 	����"��� �

*¯Zuk<FLYbj�j<Gnm�kCYbSUZ ¦ ��G�KNjCj!oLT:G k<FLK}k�k<FHG?m2K^TuGnQ<KÇMOGnQCP S^Q!T:jlK,*§�2yC� *§�C��~�z �N� *hy����2�C��~�zR�U�¤S^P
k<FHG�j<mnG2ZHG�K^ZHX�k<FLK}k k<FHG:� z�{N|�~��n�^�§y��q�Çz[�_���2�!�^~d� �µ�U~DzR��
l�LzR~ �}�

¡ ICMLY[ZLFHS^abGn]�m2K^TuGnQ<K«Ybj�QCGnMWQCGnjCG2ZÆkCGnX:`Æ¶ÇY�kCjlQCG�kCY[ZWKNaHMLa[K^ZHG-K^ZHXBY�kCj�S^MLkCYbm2KNaWmnG2ZÆkCGnQn�
*�k-Ybj m!FWKNQ<KNm�kCGnQCY:9nGnX¤`Æ¶�Y�kCj-PRS�m2KNaiabG2ZH\Nk<F�� � % ��jCGnG��W\UoHQ<G_®��b��pd`OgC�
� G*KNj<j<oLT:G6k<FLK}k k<FHG�jCmnG2ZHG�m2K^Zs`OG�QCGnMLQCGnjCG2ZÆkCGnXµ`�¶�K:j<oHQCPtKNmnG$� XLG���ZLGnX�`Æ¶

� � ! 1 c�� >�� ��� g<c�� >�� ��� � 4 ��gC� c�� >!� ��� g 9 ; # �
¡ ZHS^Q<TuKNaO�UGnm�kCS^Q6S^P»j<oHm!FsKBj<oHQCPtKNmnG�Ybj \^Y��UG2Zs`Æ¶h�

� c�� g���� � 021 c�� g
1 c�� g1) � & 0 1 c�� g�� �

¡ j Y[Z�j<Gnm�kCYbSUZÇ®��b�^�b� ¦ ��G�QCGnMLQ<GnjCG2ZUk k<FHG�abYb\UFÆk»`�¶�K8mnSUZHj¯k<K^ZÆk»oLZLY�k �UGnm�kCS^Q�� ��c�� ������� g ¦� Y�k<F � � % ct��G�j<oHMLMOS^jCG6k<FLK}k8k<FLG�abYb\UFUk6jCSUoHQCmnG�Ybj KN`OS��UG�k<FHG�j<oHQ<PRKNmnG$�ugC� � G*ZHSNkCG
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e)Yb\UoHQCG*®��b�^�
K�g *¯TuKN\^G$KNQCYbjCY[ZL\ PRQCSUT K^ZVS^QCk<FHS^\^SUZLKNa�MLQCS)?¯Gnm�kCYbSUZO� E FHG�Y[ZUkCG2ZLjCY�kd¶�S^P�k<FHG

ICMLY -HGnab]Hc�� >�� ��� g&Ybj�k<FLG¾Y[ZÆkCG2ZHjCY�k ¶�S^P�k<FLG¤MOS^Y[ZÆk¤c�� >�� ��� � 1 c�� >�� ����g¯g:SUZ�k<FHG¤j<oHQCPtKNmnG�r�
`Og *¯TuKN\^G KNQCYbj<Y[ZH\ P Q<SUT K�MhGnQ<jCMOGnm�kCY��UG
MLQCS)?¯Gnm�kCYbSUZO� E FHG$Y[ZÆkCG2ZHjCY�kd¶ S^P¾k<FHG

ICMLY -HGnab]Hc�� > � � � g*YbjBk<FHGsY[ZUkCG2ZHj<Y�kd¶ÅS^P6k<FHGµMOS^Y[ZÆk 1 c�� > � � � g<c�� > � � � � 4 ��g*SUZ¿k<FHGsj<oHQÀpPtKNmnG �r�
*¯Zx`hSNk<F´m2KNjCGnj ¦ ��G:KNjCj<oWT:GÇk<FLK}k�k<FHGBm2K^TuGnQ<K�K^ZHXxk<FHGuabYb\UFUk_j<SUoHQCmnG:KNQCGuKN`OS��UGBk<FHG
j<oHQ<PRKNmnGN�



���Q� � � 	)�
��� � 	)��� �'
8'E� 
 � ��
��%	)��� ��"���'(	)�
� *�� 
�� "�"���� �'
 
 � �'� ���@
�	)����� ��� �
�0
�����
���� � �


 ��c�� ��� gC�
*¯Z�k<FHYbj-mnSUZÆkCG.-�k ¦ k<FHG�YbQCQ!KNXLY[K^ZHmnG�GnÄ§oLK}kCYbSUZµ`OGnmnSUTuGnjn�

3 c�� g�� � 
 & 021 c�� g1) � c�� & 021 c�� g1) 1 c�� g¯g� � � % 021 c�� g % � )�c�� & 021 c�� g1) 1 c�� g¯g � � cd®�� �Æg

16S2� ¦ abG�k�oHj«j<oHMWMhS^j<G�k<FLK}k«k<FHG&j<oHQ<PRKNmnGÇYbj6��YbjCYb`WabG.c�Y[ZxPRQCSUZÆk6S^Plk<FHGÇS^MHkCYbm2KNafmnG2ZUkCGnQngC�
Yt� GN� 1 �UGnQ<Y��WGnj 6 � 9 ; � 1 c�� g � % �
JHY[ZHmnGsGnÄ§oLK}kCYbSUZ cd®�� �ÆgBYbjrFLSUT:S^\^G2ZHGnSUoHjrY[Z
021 c�� gDK^ZHX 1 c�� g ¦ ��G�m2K^Z�jCY[TuMLabYbPÂ¶.Y�k-`Æ¶.k<FHG�mqFLK^ZH\^G�S^Pi�NKNQCY[KN`WabGnj�� �����fc 1 gC�lE F�oHj
k<FHG�ICMOGnQCj<MhGnm�kCY��UGÇJ§e�J§]BMLQCS^`LabG2T mnSUZLjCYbj¯kCj Y[ZµjCS^a���Y[ZL\Bk<FHG�S^QCYb\^Y[ZWKNa Ál¢«Ã-�

3 c�� g � � � % 0 � % � )
c�� & 0 � )��Ng � 4 c � 
 ) � � g & 0 � 4 � � % � cd®�� ­�g
16SNkCG?k<FWK}kDk<FHYbj�GnÄ§oLK}kCYbSUZ�FLKNj�`OGnG2ZujCY[T&oHa�k<K^ZLGnSUoHjCa�¶:Gnj¯k<KN`LabYbj!FHGnX�`Æ¶roLjDY[Zx£¬�^�  H¦ � ® %^¨
K^ZHXµ`�¶�E»K^ZH�§oHj K^ZLXµFHYbj-mnS2��S^QC�^GnQCj:£¬� �^® ¨ �

� ��
 ��� � � � 
 � � 	 ! � � � � � � � � ��� ��� ����� � � � ��� � ��� � � � ! �	� 	 ��� ������� � � �
� � � ��� � � � ����� � ����� � ��	

*¯Zuk<FLYbj�j<Gnm�kCYbSUZ ¦ ��G�KNjCj!oLT:G k<FLK}k�k<FHG?m2K^TuGnQ<KÇMOGnQCP S^Q!T:jlK,*§�2yC� *§�C��~�z �N� *hy����2�C��~�zR�U�¤S^P
k<FHG8jCmnG2ZLG-K^ZHX&k<FLK}kfk<FHG8jCmnG2ZLG8Ybj�Ybaba[oLT:Y[ZWK}kCGnXB`Æ¶BK«jCY[ZH\^abG8MOS^Y[ZÆk�abYb\UFUklj<SUoHQCmnG8abS�m2K}kCGnX
K}k&k<FHG.S^MHkCYbm2KNa�mnG2ZUkCGnQn�¹E FLYbj&TuS�XWGnabY[ZH\µYbj&Ä�oLY�kCG.Q<GnabG��NK^ZÆkBP S^QBTuK^ZÆ¶´KNMLMLabYbm2K}kCYbSUZHj2�
*¯Z�G=<OGnm�k ¦ Y�k:ZHYbmnGna�¶�mnS^Q<QCGnjCMOSUZHXLjÇkCSxk<FHG�jCY�k<oWK}kCYbSUZ¿G2ZHmnSUoLZÆkCGnQCGnX¿Y[Z jCSUTuG�TuGnXLYbm2KNa
MLQCSNkCS�mnS^abj6abYb�^G*G2ZHXWS^jCmnS^MÆ¶µY[Zµ�?FHYbmqF�k<FHGrc�MhS^Y[ZÆk�g�abYb\UFÆk«jCSUoHQCmnG*Ybj abS�m2K}kCGnX¾�UGnQC¶µmnabS^jCG
kCSÇk<FHG m2K^TuGnQ<K ¦ `OGnm2K^oHjCG6S^P jCMWKNmnG6mnSUZHj¯kCQ<KNY[ZÆkCj ¦ jCGnG6jCGnm�kCYbSUZ # �¬½�� ±ÇPRS^Q�K^Z�KNMLMWabYbm2K}kCYbSUZ
S^PBJ§e�J$Y[Z$k<FHYbjsKNQ<G2K�� E FHYbjsTuS�XWGnabY[ZH\¿KNabjCSÅmnS^QCQCGnj<MhSUZLXLjµKNMLMLQCS -§Y[TrK}kCGna�¶$kCS¿k<FHG
jCY�k<oLK}kCYbSUZ°G2ZHmnSUoLZÆkCGnQCGnX¹�?FLG2Z¤��G:oHj<G:K�jCY[T:MLabG&m2K^TuGnQ<K�GnÄ�oLYbMhGnXx�?Y�k<F¹K�¸�KNj<FO�ijCGnG
k<FHG*jCGnm�kCYbSUZHj # �¬½��b�:K^ZHX # �¬½��¬®uPRS^Q?kd��S.KNMLMWabYbm2K}kCYbSUZHjBc�PRKNmnG&QCGnmnSUZLj¯kCQ<oHm�kCYbSUZ¤K^ZHX¤MWKN\^G
QCGnj¯kCS^Q!K}kCYbSUZhgC�

¡ j*Y[Z°jCGnm�kCYbSUZ¿®��b�^�¬® ¦ � � % QCGnMLQCGnjCG2ZÆkCj�k<FLGuPRS�m2KNaDabG2ZH\Nk<FO�µeLS^QBTuK}k<FLG2TuK}kCYbm2KNa
mnSUZÆ�UG2ZHYbG2ZHmnG ¦ ��G:mqFLK^ZH\^G:j<abYb\UFUkCa�¶xk<FHGBMWKNQ!K^T:G�kCGnQCY:92K}kCYbSUZ°S^Plk<FHGBj<mnG2ZHGN� ¡ mnmnS^QCXWY[ZH\
kCS.�W\UoHQCGB®��¬® ¦ ��G&j<oHMLMOS^jCG_k<FLK}k«k<FHG&jCmnG2ZHG&Ybj�QCGnMLQCGnj<G2ZUkCGnXx`�¶¤K.j<oHQCPtKNmnG � XWG���ZHGnX
`�¶

� � 
�
� � 1 c�� g� % � % � ) � � � �
4 � � � � 9 ;��
�� �

eLS^Q?j<oHm!FsKBj<oHQCPtKNmnG$� ¦ K:ZLS^Q<TuKNah�UGnm�kCS^Q � c�� g�K}k-k<FHG�MOS^Y[ZÆk � c�� g�Ybj \^Y��UG2Zµ`�¶h�

� c�� g����� � 021 4 � �������� � � (�� � ( �021 & � ) � �������� � � (�� � (��
 !
�

E FHGÇjCY[ZH\^abG&MOS^Y[ZÆk«abYb\UFÆk�jCSUoHQ<mnGÇYbj�abS�m2K}kCGnX´K}k�k<FHG&S^MHkCYbm2KNafmnG2ZÆkCGnQ ¦ jCS.k<FHGBoLZLY�k6abYb\UFÆk
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e)Yb\UoHQCG&®��¬®��-Á»GnQ<jCMOGnm�kCY��UG*MLQ<S)?ÀGnm�kCYbSUZ¾� Y�k<F¤K:MOS^Y[ZÆk?abYb\UFÆk6jCSUoLQCmnG_abS�m2K}kCGnX¹K}k?k<FHG*S^M§p
kCYbm2KNa mnG2ZÆkCGnQn�
E FHG Y[ZÆkCG2ZHjCY�k ¶ S^P�k<FHG ICMLY -HGnab]Hc�� � 4 ��g Ybj k<FHG Y[ZUkCG2ZLjCY�kd¶ S^P k<FLG MhS^Y[ZÆk
1 c�� g<c�� � 4 ��g �C � � � (�� � ( SUZ�k<FHG_j<oHQCPtKNmnG$�r�

�UGnm�kCS^Q ��K}k MOS^Y[ZÆk � c�� gDYbj8k<FHG��UGnm�kCS^Q

�?c � c�� g¯g$� �� % � % � ) � � � 4 �� � �
E FHG�YbQ<Q<KNXLY[K^ZHmnG�GnÄ§oLK}kCYbSUZ°cd®��b�NgDk<FHG2Z�`OGnmnSUTuGnjn�

3 c�� g D % � % � ) � �� � E £ � � % 021 c�� g % � )$c 0 1 c�� g & � g � ¨ ) 1 c�� g � 4 1 c�� g�� % � cd®��¬½Æg

16S2� ¦ abG�k�oHjlj<oHMLMOS^jCG�k<FLK}kDk<FHG-j<oLQCPRKNmnG � Ybj��§YbjCYb`LabG_c�Y[ZuPRQCSUZÆklS^Phk<FHG-S^MHkCYbm2KNahmnG2ZUkCGnQngC�
J§S 1 �UGnQCY��WGnj

6 � 9 ; � 1 c�� g � % �
*¯Z�k<FHYbj m2KNj<G ¦ GnÄ§oLK}kCYbSUZ°cd®��¬½Æg�`OGnY[ZH\uFHSUTuS^\^G2ZHGnSUoHj ¦ ��G�m2K^ZsQCG�� QCY�kCG�Y�k6`Æ¶�oHjCY[ZL\Bk<FHG
m!FWK^ZH\^G_S^Pi�NKNQ<Y[KN`LabGnj��2� � �fc 1 gC�

3 c�� g D % � % � ) � �� � E £ � � % 0 �Wc�� g % � )$c 0 �Wc�� g & � g � ¨ )�� 4 � � % �

*�k-Ybj GnÄ§oHY��NKNabG2ZÆk kCS§�

3 c�� g � � % 0 �Wc�� g % � )$c 0 �Wc�� g & � g � ) � �
% � % � ) � � 4 �� % � % � ) � � � % � cd®��  g

E FHYbj G.-§MLabYbmnY�k?Ál¢«Ã�FWKNj-`OGnG2Z�Gnj¯k<KN`LabYbj<FLGnXµ`Æ¶�oHj-Y[Z�£¬� ® #L¦ �^� ¥^¨ �
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e)YbQCj¯k ¦ abG�kioHj ZLSNkCYbmnGfk<FLK}k jCY[ZLmnGfk<FHGf`OGn\^Y[ZLZHY[ZH\8S^P�k<FHGfa[KNjCk XLGnm2KNXLG�S^P�k<FHGl® % k<F_mnG2ZUk<oLQ¯¶ ¦
jCG��UGnQ<KNa«K^o§k<FHS^Q<j.FLK2�UG¾XWG2T:SUZHj¯kCQ!K}kCGnXÅk<FHGµG.-HYbj¯kCG2ZHmnGxS^P�Y[TrKN\^Gnju�?FLYbm!FÅm2K^ZWZHSNk.`OG
¶§YbGnabXLGnXr`�¶Bj<T:S�SNk<F:j!oHQCPtKNmnGnj6£¬� ¥H¦ ½ %N¨ ��E F�oHj�k<FHYbjDj<oH\^\^Gnj¯kCj�kCS*mnSUZHjCYbXLGnQDk<FHG MWQCS^`LabG2T
Y[ZµK:TuS^QCG6��G2KN��j<G2ZHjCGN�
�¾S^QCG�\^G2ZHGnQ<KNaba�¶ ¦ ��G_m2K^ZµQCG2TrKNQC�:k<FLK}k k<FHG_J§e�J�Ál¢«ÃDj�cd®�� ±�g ¦ cd®�� # g ¦ cd®�� ­�g�K^ZHX°cd®��  g
XLS ZLSNk XLGnMOG2ZHX�SUZ 1 �^jCS8k<FHG�¶_KNQCGlYbaba pdMhS^j<GnX >2�iE»S mqFLKNQ<KNm�kCGnQCY:9nG�K8jCS^a[o§kCYbSUZ ¦ ��GDZLGnGnX�kCS
Y[T:MOS^jCG jCSUT:G-mnSUZLj¯kCQ<KNY[ZÆkCjn�lº G�k8oHjDY[T:MOS^jCG-¢«YbQCYbmqFHabG�k8`hSUoWZHXWKNQ¯¶&mnSUZHXLY�kCYbSUZHj � c�¢ / �?g
PRS^Q-Y[ZHj<oHQ<Y[ZH\BoLZHYbÄ§oHG2ZHGnjCjn�

6 � 9 ��; � 1 c�� g����Dc�� g � cd®�� ¥ g
��`OGnY[ZH\BmnSUZÆkCY[Z�oHSUoLj SUZ���;«�
E FHG«J§e�J:GnÄ§oLK}kCYbSUZHj�cd®�� ±�g ¦ cd®�� # g ¦ cd®�� ­�g ¦ K^ZLX¾cd®��  gDKNQCG ¼ K^T:Yba�kCSUZ�p ��KNmnS^`LYOGnÄ�oLK}kCYbSUZLjn�
�«G2ZHGnQ!KNaba�¶ ¦�¼ K^T:Yba�kCSUZ�p ��KNmnS^`LY§GnÄ�oLK}kCYbSUZLj)� Y�k<FÇ¢ / ��XLS«ZHSNk�FLK2�UG8mna[KNjCjCYbm2KNaHjCS^a[o§kCYbSUZLjn�
eLS^Q?G.-HK^TuMLabG ¦ k<FHG�·?S^ababGnj © k<FHGnS^Q<G2T Y[ZHj<oHQ<Gnj8k<FLK}k-k<FHG�ÃDYb�^SUZLKNa GnÄ§oLK}kCYbSUZ

% 021 c�� g % � �_PRS^Q KNaba �¤Y[Z ¨ % � ��£ cd®��b� % g
� Y�k<F¤k<FHG&¢ / � 1 c % g � 1 cÀ�Ng � %�¦ XWS�Gnj�ZHSNk_FLK2�UGBmna[KNjCjCYbm2KNa�j<S^a[o§kCYbSUZHjn�ÇeLS^Q�jCS^a��§Y[ZH\
k<FHYbjrÁl¢«Ã ¦ ��G¤ZHGnGnXÅkCS�mnSUZHjCYbXLGnQ�K°ZHSNkCYbSUZ�S^P6��G2KN��jCS^a[o§kCYbSUZHjn� *�kuk<FHG2Z�KNMLMOG2KNQCj
ZLK}k<oHQ!KNa)kCS�mnSUZHjCYbXLGnQ�k<FLG&ZLSNkCYbSUZ¹S^Pl�§YbjCmnS^jCY�k ¶´jCS^a[o§kCYbSUZHj_S^P ¼ K^T:Yba�kCSUZ�p ��KNmnS^`LY�GnÄ§oLK p
kCYbSUZHjn� *ÀZxG=<OGnm�k ¦ k<FLG&ZLSNkCYbSUZ¹S^P��§YbjCmnS^jCY�k ¶xj<S^a[o§kCYbSUZHj�Ybj_Kr�UGnQ¯¶¹ZHYbmnGÇ��K2¶¤S^P�TuKN��Y[ZH\
Ä§oLK^ZUkCY�k<K}kCY��UG&K^ZHX�S^MOGnQ<K}kCYbSUZLKNa k<FHG�Y[ZÆk<oHY�kCY��UG_YbXLG2K&S^P»��G2KN��jCS^a[o§kCYbSUZHj-S^Pi�WQCjCkÀpdS^QCXLGnQ �
c K^ZHX�PRS^Q�k<FLK}k-TuK}k¯kCGnQ ¦ j<GnmnSUZHX§pdS^QCXLGnQngfÁD¢«Ãljn��*�k FLKNj�`OGnG2Z�Y[ZUkCQCS�XWoHmnGnX�`�¶ ��Q!K^ZHXWKNaba
K^ZHX�ºiYbSUZHj_£ ± ¥H¦L¥ � ¦0# � ¦0#�%^¨ Y[Z�k<FHG  !% jn�DE FLYbjDk<FLGnS^Q¯¶�FWKNj8QCG2KNm!FHGnX¾Y�kCj TuK}k<oLQCY�kd¶¤c�jCGnG
k<FHG6`OS�S^�BS^P0/�KNQ<abGnj�K^ZLXrk<FLG?`OS�S^�BS^P�/�KNQCXLY4K^ZHX �8KNMWo%9$9nS}pd¢«S^abmnG�k¯k<K¾£ ½ ¦ � ¨ g�K^ZHX.k<FHG
Z�oLT:GnQCYbm2KNa8K^ZLKNa�¶§jCYbj:S^P ¼ K^T:Yba�kCSUZ�p ��KNmnS^`LY8GnÄ�oWK}kCYbSUZHjrFLKNjBMWQCS^\^QCGnjCjCGnX¿mnSUZLjCYbXLGnQ<KN`La�¶
c�jCGnGr£ � #U¨ gC�
E F�oHj ¦ Y[Z*k<FHG-JHFLKNMOGlPRQCSUT j<FLKNXWY[ZH\6KNQ<G2K ¦ k<FHG��WQCj¯k)Y[ZÆkCGnQCGnj¯kfS^PLk<FHG8ZHSNkCYbSUZÇS^PW��YbjCmnS^j<Y�kd¶
jCS^a[o§kCYbSUZLj6S^P ¼ K^TuYba�kCSUZ�p �ÆKNmnS^`LY)GnÄ§oLK}kCYbSUZHj«Ybj?k<FHGnS^QCG�kCYbm2KNat�«Y�k«KNababS�� j«kCSrmqFLKNQ<KNm�kCGnQCY:9nG
k<FHG&J§e�J�jCS^a[o§kCYbSUZLj ¦ K^ZLX¾jCSukCS.TrKN�^G�k<FHGÇMLQCS^`LabG2T0��Gnaba pdMOS^jCGnX �I/�o§k?abG�k�oHj G2TuMWFLK p
jCY:9nG�k<FWK}k-k<FHYbj?ZLSNkCYbSUZµXLS�Gnj ZHSNk SUZLa�¶�FLK2�UG*K&k<FLGnS^QCG�kCYbm2KNaiY[ZÆkCGnQCGnj¯kn�,*ÀZµG=<hGnm�k ¦ /�KNQ<abGnj
C�� R._�L 6�N +.-�Y\L4& HKJ)LUPQRAY\^�H V\R.F VWP F�RXH�^�F�V
	$^)L.a,D�F L�� L M H1& VZS�
 VWP�NIPQRXY\^�H V\R.F &�HKJ�LOF S4R._8N Y\Y������ &


�����V P
N Y PQR N PQRXY\^�H V\R.F a
( ) J�LO_ L`S R._ L�� LUN.P PQ^ +5L8HKJ)NAH]HKJ)L��ET�VWP�HENAF�M`L�� S4_ R + HKJ)L,MON +5LO_KN HKR5HKJ�L P M`L`F)L,VWP , F�R��
F RXF HKJ�L

0�R.^�F�T�NX_32 RAS HKJ)L8V,+ NX[.LXa��]T +UVZHKL T Y,2'&)HKJ�VWP0J�2 -�RXHKJ)LOP�V P9+ N�2 N -7-�LONX_�N 0�VZH�_ L P�HK_QVWM H V,8=LXa") L NA_ L V\F
HKJ)L.-�_ R M`L P P8RXS
L 6 HKLOF)T�V\F)[ RX^)_,N - -)_ R=NXMEJ HKR _ L#+5R 8=LUHKJ)L5_ L�	$^�VW_ L +5LOF$H�S4R._ 0�R.^�F�T�NX_32 M`R.F)T�VZH V\R.F�P`a
) J�VWP���VZYZY 0�L HKJ)L PQ^70! �L M H�RAS�NXF)RAHKJ)LO_
_ L#-�RX_QH a
 `DGFBHKJ)L M`R.F$HKL 6 H�RXS%HKJ�L�PQJ�N -�L2S _ R + PQJ)N.T�V\F�[.-)_ R 0�Y\L#+"� L2NA_ L8RXF�Y 2BM`R.F)M`LO_ F)LOT#��VZHKJ 4�_KP�H " R._KT�LO_

$ /&% P`a
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K^ZHX�J§SUoH\UK^ZHYbXLYbj6£ ¥N¨ FLK2�UG?MLQ<S2�UGnX:k<FWK}kD\^G2ZHGnQ<KNaba�¶ ¦ k<FHG?Z�oLTuGnQCYbm2KNaLjCS^a[oHkCYbSUZHjDS^`Lk<KNY[ZHGnX
`�¶�oHjCY[ZH\°TuSUZHSNkCSUZHSUoHjrjCm!FLG2T:GnjrKNQ<G¾KNMLMLQ<S$-HY[TuK}kCYbSUZHj.S^P«k<FHGµ�§YbjCmnS^jCY�k ¶�jCS^a[o§kCYbSUZLjn�
E F�oHj ¦ k<FLK^ZL��jÇkCS¤k<FHG�ZHSNkCYbSUZ S^P8k<FHG.�§YbjCmnS^jCY�k ¶�jCS^a[oHkCYbSUZHj ¦ ��G�oLZHXLGnQ<j¯k<K^ZHX°G.-LKNm�kCa�¶
k<FHG_Z�oLTuGnQCYbm2KNaOMLQCS^MOGnQ¯kCYbGnj-S^P)SUoHQ?JHefJ�KNab\^S^Q<Y�k<FLT:jn�

*¯Z:k<FLG?PRS^ababS2� Y[ZL\ ¦ ��G6QCGnm2KNabahk<FHG6XLG���ZHY�kCYbSUZHj�S^P4�§YbjCmnS^jCY�k ¶.jCS^a[oHkCYbSUZHj�S^P ¼ K^TuYba�kCSUZ�p
�ÆKNmnS^`WY�GnÄ§oLK}kCYbSUZHj:K^ZLX�j<SUT:G.PRoLZLXWK^T:G2ZÆk<KNa�k<FHGnS^Q<G2T:jn�'�¾S^QCG�XLG�k<KNYbabj:KN`OSUo§k*k<FLGnjCG
XLG���ZLY�kCYbSUZHj�K^ZLX.KNabaOMLQCS�S^PRjlS^P4k<FHGnj<G k<FHGnS^Q<G2T:j�m2K^Zr`OG?P SUoLZLXuY[Z /�KNQ<abGnj © j ¦ /�KNQCXLYOK^ZHX
�8KNMWo 9$9nS:¢«S^abmnG�k¯k<K © j6S^Q?º YbSUZHj © j-`OS�S^��j_£ ½ ¦ � ¦�¥ � ¨ �

� ��� ��� ��� ! ��� ! � ��� ! � ����� ��� �"! ����� � � ��� � � ����� � ����� � ��� � � � ��� �"!
º G�k.oHj:j¯k<KNQ¯ku� Y�k<F k<FHGsZLSNkCYbSUZÅS^PB�<�^�W~�z �L�H�^���s�§YbjCmnS^jCY�k ¶ÅjCS^a[o§kCYbSUZHjrY[ZUkCQ<S�XWoLmnGnXÅ`Æ¶
��Q<K^ZLXWKNaba K^ZHXµºiYbSUZHj*£ ± ¥§¦�¥ � ¦0# � ¨ �

� � ��	)� ���
� �
" �]��"�� ��"��G	 � " ��
 ��	)��� �
"
� G_mnSUZLjCYbXLGnQ K ¼ K^T:Yba�kCSUZ§p �ÆKNmnS^`LY GnÄ§oLK}kCYbSUZsS^Pik<FLG�P S^Q!T��

� c�� � � c�� g � 0 � c�� g¯gB� % � � 9<; � cd®��b�^�Ng
�?FHGnQ<G � Ybj6K&mnSUZUkCY[Z�oHSUoHj?QCG2KNa PtoLZHm�kCYbSUZ�XLG��hZHGnXµ`�¶

� �D; �8@ � @
	 4 C @ �c�� � 1 � �4g � 4 C � c�� � 1 � �4g
K^ZHX��6FHGnQCG ;
Ybj K^ZµS^MhG2Zµj<oH`LjCG�k-S^P @
	u�
� Ybjlm2KNababGnX:k<FLG��_�U�ÇzR� ~ �^�Lzt�^�H�lE FLG��NKNQCY[KN`WabG KNjCjCS�mnY[K}kCGnXukCS 0 � c�� giYbjlS^P kCG2Z:ZHSNkCGnX � �
º G�k�
����Bc#;6gl`OG6k<FHG�j<G�k S^Pi`OSUoLZLXLGnX�K^ZHXsoLZHYbPRS^Q<Tua�¶rmnSUZÆkCY[Z�oHSUoLj PtoLZHm�kCYbSUZHj-SUZ<;«�
� � ���0�G	)��� � ���Q���=� � ��	)� ����� ��" �]��" � ��"��G	 � "���
 �
	)��� ��� 1 9�
����:c#;6g_z[�&� ��zÂ���!�}� �
zR~ �B�q�Lw����^� �§~�zR�^���ÀyÀ��� *§�<�2~�z �}�n� ���8� ��zÂ���!�}�qzR~ �u�q� *§�ny<���U�¬�§~�zt�^���.��"Ç��/��§�U~�zR�^��� � 
"!#!��uz "%$
6'& 9(� > c#;«g�� 6 �*) 9<; ���2�!�^�i�B��)Æz �&�§� ��"_c 1 4 & g � � c��+) � 1 c��+)}g � 0 & c��+)^g¯g-, %

��y¯�q� *§�C��~�z �N�n� ����z "%$

6.& 9/� > c#;6g�� 6 �+) 9<;V� ���<�^�i�ÇzR�LzR�&��� �#"_c 1 4 & g � � c��*) � 1 c��*)Ng � 0 & c��+)}g¯g�� %

�A

1 zÂ�«�u�<�^�L~�zR�L�H�^������zÂ���!�}�qzR~ �*���^� �§~�zR�^�x�#"���/��§�U~�zR�^���0� 
1!2!��&z "6zR~fz[��wC�^~R|��&���Hw����^� �§~�zR�U�
�^�����u����*H�ny<���^� �§~�zR�^�´��"3�0� 
1!2!��?

ª YbjCmnS^jCY�kd¶¹jCS^a[oHkCYbSUZHj�KNQCGÇ��G2KN�¾jCS^a[o§kCYbSUZHj2�_E FHG�¶xKNQCGBZHSNk6XWY4<hGnQCG2ZÆkCY[KN`LabG54 1?G��UGnQ¯k<FLGqp
abGnjCj ¦ k<FHYbj�ZHSNkCYbSUZ.Ybj�mnSUZHjCYbj¯kCG2ZÆk�� Y�k<Fuk<FHG6ZLSNkCYbSUZrS^P mna[KNjCjCYbm2KNaOjCS^a[o§kCYbSUZHj ¦ KNj�j<FLS2�?Zr`Æ¶
k<FHG_ZLG.-�k
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�� � ���Q� � �n~ 1 w<� �^z �6�2yÀ�2�L~�zR��wn�b�µ�^� ; ���´��� �N�<�qzt�<�U�l�n�^� ��~�zt�^����"/� � 
"!#!��A
�� "
1 9(
����Bc#;6g �l~R|H�n� 1 z[�_���<�U�L~�z �W�§�U�Æ� ��zÂ���<�N�qzR~ �B���U�¬�§~�zt�^��

� �2~ 1 w<���u�<�^�L~�zR�L�H�^��� � z[�n�<�}��z ~ �*�n�^�¬�§~�zt�^�s�#"���/��§�U~�zR�^� �0� 
1!2!��?
�� " 1 zÂ� �^z �6�ny¯�n�W~�zR�Æw2���
�^� ;��l~R|§�2� 1 z[�_���2���}�<��zR�!�^� ���^� �§~�zR�^�3

� G´jCMOGnmnYbP ¶�PRS^Q�k<FHG°Y[ZHG.-§MOGnQCYbG2ZLmnGnX
QCG2KNXLGnQ�k<FLK}ksk<FHG´XLG���ZLY�kCYbSUZ$S^P*k<FLGx��YbjCmnS^j<Y�kd¶
jCS^a[o§kCYbSUZLj�Ybj KNjCjCS�mnY[K}kCGnX kCS k<FHG ¼ K^TuYba�kCSUZHY[K^Z K^ZHXVZLSNk°kCS k<FHG�GnÄ§oLK}kCYbSUZO� eWS^Q
G.-LK^T:MLabG ¦ Y�k�Ybj´��Gnabau�§ZHS2�?Z k<FLK}k´k<FHGÅ��YbjCmnS^j<Y�kd¶ jCS^a[oHkCYbSUZHj°S^P.k<FHG ¼ K^TuYba�kCSUZHY[K^Z
� c�� � �4g�KNQ<G�XLY4<hGnQ<G2ZUk PRQCSUT k<FLG«��YbjCmnS^j<Y�kd¶µjCS^a[o§kCYbSUZLj S^Pik<FHG ¼ K^T:Yba�kCSUZHY[K^Z 4 � c�� � �4gC�
�¾S^QCG-MLQCGnmnYbj<Gna�¶ ¦ 1 YbjlK6��Ybj<mnS^jCY�kd¶:jCS^a[oHkCYbSUZ:S^P 4 � c�� � �4g Y4< 4 1 YbjlK6��Ybj<mnS^jCY�kd¶:jCS^a[oHkCYbSUZS^P � c�� � 4 �4gC� ��abG2KNQCa�¶ ¦ Y[Z°k<FLG.mna[KNj<jCYbm2KNa8jCG2ZHjCG ¦ k<FHG�Ál¢«Ãlj � c�� � 021 c�� g¯g � % K^ZHX
4 � c�� � 021 c�� g¯g�� % FLKn�UG_k<FHG�j<K^TuG�jCS^a[o§kCYbSUZHjn�
� 

�'� ��
�� � � FHG2Z ��G�mnSUZHjCYbXWGnQ � c�� � � g � % � % 4 � ¦ k<FHG�S^MLMOS^jCY�kCG�kd��S
¼ K^T:Yba�kCSUZHY[K^ZHj�SUZ ¨ % � ��£��?Y�k<F¤k<FHG&¢ / � 1 c % g � 1 cÀ�Ng � % FWKn�UG:K�oLZHYbÄ§oHG*��YbjCmnS^j<Y�kd¶
jCS^a[o§kCYbSUZ j!FHS2�?Z�Y[Z��W\UoHQ<G�®�� ±���· G2T:G2TÇ`OGnQ�k<FWK}kBk<FHGnQCG.XLS¹ZHSNkBG.-§Ybj¯kBjCS^a[oHkCYbSUZHjBY[Z
k<FHG�mna[KNjCjCYbm2KNa jCG2ZHjCGN��JHm!FHG2TrK}kCYbm2KNaba�¶ ¦ k<FHG.�§YbjCmnS^jCY�k ¶ j<S^a[o§kCYbSUZHjBS^P-k<FLG ¼ K^TuYba�kCSUZHY[K^Z
� c�� � �4g�KNababS���oLMÆ�8KNQCXµ��Y[ZH��j8�?FHGnQCG2KNj-k<FHG��§YbjCmnS^jCY�kd¶µj<S^a[o§kCYbSUZHj S^P»k<FHG ¼ K^TuYba�kCSUZHY[K^Z
4 � c�� � �4g�KNababS2��XLS2�?ZÆ�8KNQCXµ��Y[ZH��j2�

��

��

� �

K�g `Og
e)Yb\UoHQCG«®�� ±��lK�g»jCS^a[o§kCYbSUZu� Y�k<F � c�� � �4g�� % � % 4 �^�§`Ogij<S^a[o§kCYbSUZ:�?Y�k<F � c�� � �4g���� 4 % � %

Ãl�UG2Z�YbP�k<FLGu�§YbjCmnS^jCY�k ¶�jCS^a[o§kCYbSUZLjÇS^P?KsÁD¢6Ã XWGnMhG2ZLX°SUZ°k<FHG ¼ K^T:Yba�kCSUZLY[K^Z ¦ k<FHG
ZHSNkCYbSUZ�S^P«�§YbjCmnS^jCY�kd¶�jCS^a[o§kCYbSUZHj�Ybj.mnSUZHjCYbj¯kCG2ZÆk�� Y�k<F�j¯kCQCYbm�kCa�¶�Y[ZLmnQCG2KNjCY[ZH\�m!FLK^ZH\^Gnj�S^P
oLZH�§ZHS��?Zxc�jCGnG�MLQ<S^MhS^j<Y�kCYbSUZ * *q�¬®�� �&S^P-£ � ¨ gC�
� 
�������"��G	)��� � ���Q� � ���
���	��� ��' �]� �
��� � � � �i�n~ 1 9(�Bc#;6gDw!�8� ��zÂ���!�}�qzR~ �?���^� �§~�zR�U�
�#"��0� 
1!2!����^����� 9�� >2c�@�g.w!�Ç�q�H�n|s~R|��^~��
	tc��<g � % 
�
 |§�2� � ���«c 1 g�zÂ�&� ��zÂ���!�}�qzR~ �
���U�¬�§~�zt�^�´�#"

� c�� ��� c �Wc�� g¯g ��� 	 c �Wc�� g¯g 0 �Wc�� g¯gB� % � 9 ; ��»|§�2yÀ� � ������> 

E F�oHj ¦ Y[ZxS^Q<XLGnQ�kCSµjCY[TuMLabYbP ¶sk<FHGBGnÄ§oLK}kCYbSUZHj ¦ ��GBm2K^Z´MOGnQCPRS^Q<T�c�j¯kCQCYbm�kCa�¶´Y[ZHmnQCG2KNj<Y[ZH\�g
m!FWK^ZH\^Gnj«S^Pi�^KNQCY[KN`LabGnj2�-E FHGnQCGnPRS^QCG ¦ G��UG2Z¾Y[Z�k<FLG��§YbjCmnS^jCY�kd¶¤jCS^a[o§kCYbSUZHj6PRQ<K^T:G���S^QC� ¦ k<FHG
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m!FWK^ZH\^GsS^P«�^KNQCY[KN`LabGnj�� � a[Z 1 oLjCGnXÅY[ZÅj<Gnm�kCYbSUZHj�®��b�^�¬®�K^ZHX$®��b�^� ±�KNQCGsmnSUT:MLabG�kCGna�¶
?CoHj¯kCY��WGnX4�


�ZLG S^POk<FHG«T:S^j¯kDY[T:MOS^Q¯k<K^ZÆklY[ZUkCGnQ<Gnj¯kCj8S^POk<FHG-�§YbjCmnS^jCY�k ¶rjCS^a[oHkCYbSUZHj�k<FHGnS^Q¯¶:YbjDk<FLK}k
Y�kBMLQCS���YbXLGnjBK¤jCG�kBS^P-\^G2ZHGnQ!KNa8G.-§Ybj¯kCG2ZLmnGµK^ZHX�oWZHYbÄ�oLG2ZHGnjCjÇk<FHGnS^QCG2Tuj_�?FLYbm!F�QCGnÄ§oHYbQCG
�UGnQ¯¶���G2KN��FÆ¶§MhSNk<FLGnjCGnjn�

ºiG�k�oHj�QCGnm2KNaba�k<FLK}k�k<FHG«JHefJ ¼ K^TuYba�kCSUZHY[K^ZHj�XLSÇZHSNk�XWGnMhG2ZLXuSUZ 1 �fE F�oHj ¦ kCSÇFLK2�UG
oLZHYbÄ§oHG2ZHGnj<j_��G�TÇoLj¯kÇKNXLX `OSUoLZHX�KNQ¯¶¹mnSUZHXLY�kCYbSUZHjn� 
�oHQ*mqFHS^YbmnG�k<oHQ<ZLj_kCSx¢«YbQCYbm!FLabG�k
mnSUZHXLY�kCYbSUZLjn�lE F�oHj-PRS^Q8k<FHG_J§e�J�MWQCS^`LabG2T:j���G�mnSUZHjCYbXWGnQ GnÄ§oLK}kCYbSUZHj_cd®��b� ®Æg� � c�� � 021 c�� g¯g$� % SUZ ;

1 ����SUZ���; cd®��b� ®Æg

� Y�k<F=;�K*`OSUoLZHXLGnX:Q<Gn\UoHa[KNQ�K^ZLXrmnSUZÆ�UG.-rS^MOG2Zuj<G�k�S^P�@ 	 ¦ �´K_QCG2KNa�PRoWZHm�kCYbSUZuXWG���ZHGnX
SUZ���; K^ZHX � k<FHG�KNXWGnÄ�oLK}kCG ¼ K^TuYba�kCSUZHY[K^ZO�

E FLG8P S^ababS�� Y[ZH\�k<FHGnS^Q<G2TV®��¬®�KNMLMWabYbGnj�Y[Z&k<FHG8jCMOGnmnY[KNaLm2KNj<G8�?FHGnQCG�k<FHG ¼ K^TuYba�kCSUZHY[K^Z
� KNMLMOG2KNQCY[ZH\µY[Z°GnÄ�oWK}kCYbSUZ�cd®��b� ®Æg�Ybj_mnSUZÆ�UG.-°� Y�k<F°QCGnjCMOGnm�k�kCS 021 � * k*G2ZHj<oHQCGnj_k<FHG
��)Æz[��~d�n�W�q�µS^P?k<FHG�mnSUZÆkCY[Z�oHSUoLjB��Ybj<mnS^jCY�kd¶¿jCS^a[o§kCYbSUZLj:S^P-k<FHG�ÁD¢«Ã0cd®��b� ®Æg<c FHG2ZHmnGs� Y�k<F
¢«YbQCYbm!FLabG�k?`OSUoLZHXWKNQC¶rmnSUZHXLY�kCYbSUZLj�gC�

� GÇZHSNkCG ��� k<FLG�º Gn\^G2ZHXWQCG«kCQ<K^ZHjCPRS^Q<T � S^P � �
� � c�� � �Æg�� j<oHM� >����	� � � � 4 � c�� � � g�
 , )
���

º G�k6oHj-XLG���ZLG 6 � ��� 9 ; ¦
� c�� ��� g�� Y[ZLP� >������ ��� ����� )�� < ���

) � � c! Hc#"^g � 4  	 c#"Ng¯g B "%$
�?FHGnQ<G�� �&� � Ybj8k<FHG�j<G�k S^P' B��£ % �)( ) ¨ C @ 	 j<oLm!F�k<FLK}k
!  Hc % g�� � �
!  Hc ( )}g�� ���
! 6 � 9�£ % �)( ) ¨ �  Hc��<g:9 ; �
!  	 9 �+* c % �)( )Ng

c � G�XWG2ZHSNkCG�`Æ¶ �,* c % �)( )Ng�k<FHG.jCG�kBS^P-`OSUoLZHXWGnX°QCG2KNa8T:G2KNj!oHQ<KN`LabGrPRoLZLm�kCYbSUZHjXWG���ZHGnX�SUZ�k<FLG�Y[ZUkCGnQ¯�^KNalc % �)( )NgC��g
���
����
�� � ����� � � 
]��" 	��@��� � ��'(� � ��	)� ����� ��"7" ��
 ��	)��� �
"�� � "
-/. ��0 £ � � ����� 
]�G	 � ¨ � zÂ�*�<�^� �N��)H�fzR~R|µyÀ��� *§�<�2~8~ �
� "n�^y_�U� ���ÅzR� ;��
-/. ®10 £ �0�0��'E��
 � � ����
�� � �]�G	 � ¨

� c�� � � g�C )
� �»|§�n� % � % C )
� �§�Lz "n�^yq�&���I�fz ~R|sy¯�q� *§�C��~�~ � � 9 ;��
#OPQL`L2N -7-�L`F�T�V 6#�8a
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-/. ± 0 £ ")�	�]" ��
 �
	)��� � ¨ � � � � >���� � c�� � �4g-, % zR� ;��
-/. # 0 £ 
���� ��
���
)�G	 � ¨ � 9(�Bc ; � @ 	 g �
-/. �10 £ � ��� �]�%	)��� ��
 �G	 � ¨ 6 � ��� 9 �'; � �Dc�� g 4 �Dc � g-, � c�� ��� gC�
~R|§�2�¤~R|H� "q�§�W��~�zR�^� 1 �Æ� 
l��� ��zR� ;�w���$

1 c�� g � Y[ZHP� >A��@ � �lc � gC) � c�� ��� g�

� Y[ZHP� � < ���

) � � c! Hc#"Ng � 4  	 c#"^g¯g B "7) �Dc! §c ( )Ng¯g $ cd®��b��±�g
zÂ�µ� �!�^�L~�zR�L�H�^��� ��zÂ���<�N�qzR~ �´�n�^�¬�§~�zt�^�
�#"¤� /2�H�^~�zt�^� �0� 
1! � � �Àz � *��^yq~�zt�2�§� �Uy 1 �}�2y!z 
����
1 c�� g����Dc�� g�"n�^y_�^�R���¿zR� ��; �?

E FHGnS^Q<G2T²®��¬®�Ybj_K�jCMOGnmnY[KNa�m2KNj<G:S^Plk<FLGnS^QCG2T ��� ±�Y[ZÅ£ ¥ � ¨ � * k�m2K^Z´`hG&Y[ZÆkCGnQCMLQCG�kCGnX�KNj
\^Y��§Y[ZH\:mnSUT:M�K}kCYb`LYbabY�kd¶µmnSUZHjCkCQ<KNY[ZUkCj?P S^Q-k<FHG�`OSUoLZHXWKNQC¶umnSUZHXLY�kCYbSUZHj2�
� � � ��
 � " ���

� ®��b��p �«ZHXLGnQ.FU¶§MOSNk<FHGnjCGnj¾c ¼ �Ng�p<c ¼ # g ¦ ��G¾FLK2�UGsk<FLG2Z¿k<FHG¾P S^ababS�� Y[ZH\ ZHGnmnGnjCj<KNQ¯¶
K^ZHXsj<o@3umnYbG2ZÆk mnSUZHXLY�kCYbSUZ4�

1 �Æ� 
l��� �µw�� �0� 
"!�� �uz[�*� � z[�n�<�}��z ~ �:���^� �§~�zR�^�´��"3�0� 
1! � �
��� ~R|H�_|�� *��^~R|§���qzÂ�Çc ¼ �Æg�zÂ�_~�yq�H� 


� G_� Ybaba4j<Kn¶�k<FLK}k����UGnQCY��WGnj-k<FLG:�<�^� *��^~�z�wnzR� z ~ �µ�!�^���^zR~�zR�U�¹YbPDc ¼ �Æg�Ybj8�UGnQ<Y��WGnX4�
� ®��¬®*p ¡ ZBSNk<FHGnQDY[ZUkCGnQ<Gnj¯klS^P�k<FHG8�§YbjCmnS^jCY�kd¶Bk<FLGnS^Q¯¶ÇYbjDY�kCj�abY[ZH�*� Y�k<FBmnSUZÆkCQCS^aLk<FLGnS^Q¯¶^�
eLS^Q?G.-HK^TuMLabG ¦ k<FHGnS^QCG2T ®��¬®B\^Y��UGnj k<FHG�jCS^a[o§kCYbSUZLj?KNj8�^KNa[oHG�PtoLZHm�kCYbSUZHj2�
E FLGnS^QCG2T ®��¬®:KNababS�� j?kCSuMLQCS��UG�k<FHG�G.-HYbj¯kCG2ZHmnG*S^P)mnSUZUkCY[Z�oHSUoHj ��YbjCmnS^j<Y�kd¶sjCS^a[oHkCYbSUZHj

S^P6SUoHQrJ§e�J�MLQCS^`WabG2T:j�c�jCGnGµjCGnm�kCYbSUZ$®��¬®�� # gC� 16G��UGnQ¯k<FHGnabGnjCj ¦ abG�kroHjBMOS^Y[ZUk:SUoHkBk<FLK}k
k<FHG«G.-HYbj¯kCG2ZHmnG�S^Pij<oHm!F�K&j<S^a[o§kCYbSUZ�QCGnÄ§oHYbQCGnj-KÇmnSUZHj¯kCQ!KNY[ZUk-SUZ�k<FLG?�^KNQCY[K}kCYbSUZ�S^P ��ctk<FHG
mnSUT:M�K}kCYb`LYbabY�kd¶µmnSUZHXWY�kCYbSUZhgC�

� 

�'� ��
�� � ºiG�k?oHj8mnSUZHj<YbXLGnQ?KN\UKNY[Zµk<FHG�Ál¢«Ã
% 021 c�� g % 4 � � % �

E FHG8Q<G2KNXLGnQlm2K^Z:�UGnQCYbPÂ¶BG2KNjCYba�¶&k<FLK}k � � c�� � ��g»Ybj�XLG��hZHGnX:SUZ&k<FHG `WKNaba�
.c % � �Ng)K^ZHX:k<FLK}kPRS^Q KNaba �xY[Z ; K^ZHX�PRS^Q?KNaba��ÇY[Z 
.c % � �Ng ¦ � � c�� � �Ug$� �^��J§S� c�� ��� g � Y[ZLP� >�� ( )"� � 4 �
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ct�?FHGnQ<G
� � �  %  Hc % g�� � �  Hc ( )}g�� �'�  	 9 � * c % �)( )Ng�jn� kn� 6 " 9�£ % �)( ) ¨ � %  	 c#"^g % ,
� 
 g��

E FLGnQCGnP S^Q<G:P S^Q*k<FHG ¼ K^T:Yba�kCSUZLY[K^Z � c�� � �4g(� % � % 4 �u�?Y�k<F´¢ / � SUZ � % � ��
 ¦ k<FHGmnSUT:M�K}kCYb`LYbabY�kd¶µmnSUZHXWY�kCYbSUZµYbjn�� �Dc % g 4 �lcÀ�Ng , � c % � �Ng � � 4 % �
�DcÀ�Ng 4 �lc % g , � cÀ� � % g � % 4 � �

k<FLK}k Ybj-kCS:j<Kn¶
% �Dc % g 4 �DcÀ�Ng % , � �

��SUZHj<GnÄ�oHG2ZÆkCa�¶ ¦ k<FHGnS^Q<G2T ®��¬®BXWS�Gnj ZLSNk KNMLMLa�¶.� Y�k<F�GnÄ§oLK}kCYbSUZ� % 021�% 4 � � % �1 c % gB� % K^ZHX 1 cÀ�Ng$� � � � � cd®��b� # g
J§S ¦ ��GBm2K^ZLZHSNk�MWQCS2�UGBk<FWK}k�k<FHGBÁl¢«Ã cd®��b� # g�FLKNj�K�mnSUZÆkCY[Z�oHSUoLj��§YbjCmnS^jCY�kd¶¹jCS^a[oHkCYbSUZO�
*¯Z�G=<hGnm�k ¦ Y�k°Ybj´MOS^jCjCYb`LabG kCS MLQCS2�UGÅk<FLK}k¹k<FHYbj´ÁD¢6Ã�XLS�Gnj´ZHSNk�FLK2�UGÅmnSUZÆkCY[Z�oHSUoLj
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U k�lg51k ��Vs{ Z ���4`"����hjfi\k� ���\!"�mfi\6�Wf��k^�5��4`a^7l�^#�4`'���6�}b�l�h$�]^U�k^#�_(i�0`_fi\4f��U�k^}\Q��N}^#Am,n('H_{ Z d
C 0 7oC � 7 � � �p7qC 2 5 ) ^'�]^U�JHa7rC = � �ts {�,O���kbg5 ) ^ � l����Uzu!$�k^ �4`a^ �_bi�4f � �]b��
| S H�v 9 - ) `"���S`+� �4fe�"Ae�=d be\�| S H � � 2 �Q!$�0`p�4`_f � S > � x ; � � ;kr�;OC = v 9 - {

w6xIy{z�z�|~}\�����<y�����}�x ~P�#�g� � � � ~ yM�P�gx � ����}�xey�� � � �gy�����}�x bedQ�4`a^-d be\4l
� � N ; 8 ; ��z�7 9 S 8 � � �

) `a^}\4^D� 7 � � � ��� � � z Y �-5Yfe�"A � ��� zM���B�4`a^<�kh f��}^�bed�,qb�!_�$A_^#AId�!_�$�U� �]b��"�
A_^21 �_^#A$b���f��k^U� � { N � � �}be\k\k^#�khqb��"Ae���kb��4`a^<l�^#�0`��4`jf �'���'!"�k^#A��m� �4`a^
�}be\k\k^#�4hKb��$A$�m� *c�	!_l�^}\ ���Wf���f�� *ebe\Q� �4`_l��#5��k^}^��4^#�U� �]b��@l�{]xe{G��{&�3�J����f+�kb���! � �]b�� bed'�4`a^
� �S`a^Wl�^O�B5_d be\ f 1 � ^#A ln^#�4` N {
]_b����]b ) �m�"��U k�V�5 ) ^B�m���k\kb	Ae!"�}^��4`_^-\k^}h_\k^#�4^W���4f � �]b��"�6� bed f<� �S`a^Wl�^O� f��

� � N ; 8 ; � � 8 z>; � z�7 9 S 8 � � ;
) `a^}\4^ � 7 � � � � � �W� � ��z � Y �� N ; 8 ;�� ; ��z � � Y � � N ; 8 ;��6; � z �
� bi�k^��4`_f �=f \4^}h_\k^#�k^W� �4f � �]b�� bed fD� �S`a^Wl�^O���=f����kb7fD� �0`a^Wln^i{ Z �����L�m�p^P q^#�U� f ) f#(��kb� �mlnh$���]d¡(i�}b�l�he!a�4f � �]b��"�#5T�4^}^�,q^#�]b ) {�]jbe\�^��_fel�h$�]^�5��4!ah_hqb��k^ ) ^ ) fe� �-�kb fih_hj\kb �"�£¢lnf �k^�f d�!j�"�U� �]b��D�<�Q!"�0` �4`_f ��� � ��A$�]\4^#�U� �]b��_f��"A_^}\ �_*ef � �_*�^��m� �4`a^LA$�]\k^#�U� �]b�� �Y ¤ f �ghKb��m� �
8 ��� ^#¥g!_f����kbJ¦ � 8 zk{�j ^B�Wfe�W!"�k^B�4`a^�d b����]b ) �m�"���Q�0`a^Wln^8� � H�; 8 ; � � 8 z>; ��z�7?9<�m� � 2
� �Wf��k^ bed:f<�Wfe�_b��"���Wf��Qln^#�4`pbedT�Q��N}^BHD7�C 0 7XC � 7 � � �	7XC 2 z 7

� � H�; 8 ;�� ; ��z�7 � � 8�§ H �Y ¤ z � �
H � ¦ � 8 z �
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�� �+*,( � ]jbe\ fW� �S`a^Wl�^�� � N�-/.
- � z%710	5 ) ^J�Wfe�m�}b�ln^J!_h ) � �4`m*ifi\Q�]b�!"�
\k^}h_\4^#�k^W���4f � �]b��$�

�32 � � 4 �%5 �'� � 4 z76 Y 5
�Q!"�S`p�4`_f �O� � N�-/.
- � � . z - ��z�7`� � N�-/.
- � zk{
]_be\ ^98afelnh$�]^�5 ) ^B�Wfe� �4f�:e^

� 0 � N�-/.
- � - ��z�7`� � N�-/.
- � z -
be\

��; � N�-/.
- � - ��z�7 � � . z § � � N�-/.
- � z<6��O5j^U� �i{
Z � �4`a^D�k^#¥g!a^#��5 ) ^ ) �������k^}^ �4`_f � �4`a^B�S`ab����}^ bed �4`a^�\k^}h_\k^#�k^W� �4f � �]b����^�mlnh$���]^#�O�kb�l�^
�ml�hqbe\ �4fe� �+A$�_ q^}\k^W�"�}^#�&�m� �4`a^��}be\4\k^#�khqb��"A$�m�"� �	!_l�^}\ ���Wf��-f����ebe\Q� �4`_l � �k^}^��4^#�U� �]b��
l�{]xe{G� zk{ Z ��f����kb&�m�>=3!_^W�"�}^#�%�e\k^Wf � �_( �4`a^��}b�l�h$�]^98"� �/( bed'�4`a^7h_\4b�bed��-bedL� �4f�,$����� �u( fe�"A
�}b���*�^}\ �e^W�"�}^�5½�k^}^%�k^#�U� �]b��"�Ol�{]xe{®l�fe�$A&l�{]xe{@? {

A ^}\k^�5 ) ^%�}b��"� ��Aj^}\CB x$��� �ED � F � | � x �{� � �0`_^Wl�^#�}{�b b7d be\ f����T� �0`a^Wln^#�
� � N�-/.�- � � . z - � z�7G0 - ) ^�f��Q�Q!_l�^ �4`a^ `�( hqbi�4`a^#� ��� � A x¶� zk{H/I x¶��J K � � NML � y B � �ND � �S~4��OQP }�|py���� � .
- �0z ��x 4+�R5QS � �"�UT y��G� � }¸� � N�V � V W � ��z72G7

� � N�-/.
- � - ��z D } �U~ xe}�� D�� z � x D }�xcy������ �"�XT y��£� �S~ }¸��� �"� �{�gx � ����}�x � L �	�
}�x$�ZY�}�x � �"�[T y��G� �S~ � � y�� � �Äy]\ �S~ }�x � �g� x � �_^ � L }�| � }¹} D � � }¸� .a` � O���O
y�� zg}���xe� ~cb � ����d Ofe x }�� �g� |hg�}�| Di~ S g ��� y�x | � g�|4��� � � �ji -/.�- � - � z y ~k� �ji -/.
- � - � � � b z zjl�m+n�o�z Op � ) ^#`_f\*�^#\k^Wl�fi\N:e^#A%�m�B�4`_^�h_\k^P*g�]b�!"���S`_fiha�k^}\#5i�4`a^ A fel���� �kb��g¢rq f��}b�,$��^#¥	!_f � �]b��$�

fi\k^J�e^W�a^}\4f����_( �����£¢ hKb��4^#A fe�$A \k^#¥g!"�]\k^J,qb�!_�"Ajfi\ (I�}b��$A$� � �]b��"�}{ Z � b�!a\ fih_h$�����Wf � �]b��"�\5
) ^p�ml�hqb��k^Us ��|{� �P� � � � L }��	x D y�|9Y � }�x D ������}�x ~ { p ���kbg5 `a^}\k^ ) ^p�}b��"�Q��A_^}\-| � �S`a^Wl�^#� ) � �4`t �]\ ���0`$�]^U�M�}b��"A$� � �]b��$�Nu {tK `a^#�4^R� �0`a^Wln^#�=fi\k^RA_^wv �_^#A+,�(+� �ji -/.
- � � . z - � z�7G0	5 ) `a^}\k^�c���MA_^wv �a^#A+,n(

� � N�-/.�- � - � z�7axzy� � N�-/.�- � - � z �]d . � 4 N -�{6<| � . z �]d . �h} 4 N - � l�{]xiz
) `a^}\4^ 4 N 7 9 . � 4 E S b � ��� - ) ^�`_f\*�^ b � 4 ?M7 9 . � 4 E����#~ 4 ? -
fe�"A } 4 N 7 4 6 4 N {-b"�m�"�}^�|@���pA_^wv �a^#A b��$�_(�b��%� 4 5 ) ^-f�� �Q!_ln^6�m� � l�{]xiz��4`_f � ) ^`_f\*�^-^98��k^W�$A_^#A&� � �}b�� � �m�n!_b�!"� �_(p�kb 4 N {�� ^U�M!$�=�abi�k^B�4`_f �Y�4`"��� �0`ab����}^ bedT,qb�!_�"A fi\�(
�}b��"A$� � �]b��$� � t �]\ ���S`"�]^U�<�}b��"A$� � �]b��"�Uz6�Wfe�m,q^nlnbnAe�_vj^#A�{�]jbe\�^98_fel�he�]^�5Q�4`a^�l�^U�4`ab	A$�
h_\k^#�4^W���k^#A `_^}\k^%�Wfe�+,q^B^Wf�� ���_(cf�Ajfiha�k^#A �kb��kb�ln^ � ^\!_l�fe�_�J�}b��"A$� � �]b��"�W{

j ^��ab ) �m� �k\kb	Ae!"�}^��4`a^
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 ���
� 	+��� ����� 	
����� �"��~P�#�g� � � � �ji -/.
- � � . z - � z[7 0 D�� B x �ND }�x4 S � ~ �<}�xe}��Ä}�xe}�� ~ � � S N � � - S . � 4 - S � � 5 y�x D S � - ¤ � � � 4 z S
��� ¤ 7�� � �ji -/.
- � - ��z�v`� �ji -/.�- � - ¤ z

` � � y��L� ~ �Ä} ~ y Y��6� �"��~P�P�"� � � � ~ x3}�x$��x � | � y ~ ��x�^ g���� � | �S~ z � � �L�Ä} �
d
K `a^}\4^c^98g���k� �n^#� �k^W� � �mf����_(�b��"�_( b��a^ l�^U�4`ab	A d be\nh_\kb¹*	�m�$� �4`a^&�}b���*�^}\ �e^W�"�}^Ibed �4`a^
�kb���! � �]b��$�#bed½� �0`_^Wl�^#���kb ) fi\QA�*g��� �}b�� � �/(��kb���! � �]b��"�#5	� { ^i{g�4`a^=b��a^ h_\k^#�k^W� �k^#A�,n(��'fi\Q�]^#�
fe�"A@bab�!"��fe�"��A$���%�m�`U k�Vs{�K `"��� l�^U�4`ab	A \k^#¥g!"�]\k^#�B�4`a^�l�b��abi�kb��"���#� �u( bed#�4`_^�� �0`_^Wl�^��
�4`"���p��� ) `�( ) ^RA_^#� ������l�b��abi�kb��ab�!$��� �0`a^Wln^#�p�m�p�4`a^B�k^#¥	!_^#� {)�
 
�� �+* ����� K `a^�\k^}hj\k^#�k^W� �4f � �]b�� bed:fD� �S`a^Wl�^M� �ji -/.
- ��z�7G0D,�(pf[� �0`_^Wl�^
bed �4`a^-d be\4l � �ji -/.
- � � . z - � z-7f0���� �abi�O�m�_�ab	�}^W���}{ Z � hjfi\ � ���\!$�mfi\#5 �4`$��� d be\4l[!"�mf � �]b��
�Q!"���e^#�k� ��fe�<� �k^}\4f � �_*�^�f����ebe\ � �4`_l&d be\t�}b�l�he! � �m�$��f��n!_ln^}\ ���Wf��afih_h_\kb�8g�ml�f � �]b��7bedK�4`a^
�kb���! � �]b��<bed#�4`_^�� �0`_^Wl�^i{��6�_*�^W�@��� � �4`_^�fih_h_\kb�8g�ml�f � �]b�� bed-� � f �B� �k^}h! :z 5 fe�"A<f
hqb��m��� . bed 4 N 5j�4`a^�f�� �kb	�#�mf �k^#A�f����ebe\Q� �4`_l �}b��$� ��� � � �m�&�kb��_*	�m�$�7�4`a^B^#¥g!_f � �]b��

� �ji -/.�- � - � � z�7G0 � l�{#" z
) � �4`�\k^#�khq^#�U�n�kb@�S{ p �kb���! � �]b�� bed � l�{#" z����n�4`_^W!ah½Ajf �k^#Aa*if���!a^ bedR����f � . � �k^}^
�k^#�U� �]b�� l�{]xe{G� zk{ Z � bi�4`a^}\ ) be\ Ae�#58� �I���I��� s 0 � . zk{qj `a^W� �4`"���I�kb���!a� �]b�� �Wfe� ,q^
b�,a�4f��m�a^#A�^98 h$�����#� �k^#�_( ) ^��4f�� :uf�,qb�! �7^98ah$�����#� ��� �S`a^Wl�^#�#5 ) `a^W� � ���Wfe�_�abi�#5 ) ^p�4f�� :f�,qb�! �p�ml�he�����#� �p� �0`a^Wln^#�#5e�k^}^ �a^98��p�4^#�U� �]b��q{

D�$FE%$'& (*),+�),-QJ.)�/0),132�+546),7�),298;:�/=<?>A@B)DCAE6FKJ.GH:%-62
Z �<�4`_^�hj\k^P*	�]b�!$�D�S`_fiha�k^}\#5 ) ^ `_f\*�^+�4`ab ) � �4`_f � �4`a^u| �#�mf�� � ���Wf�� u lnbnAj^#���m�"��bed �4`a^ba`_fihq^7d \kb�lrb_`_f�A$�m�"�chj\kb�,$�]^Wl �]^Wf�A$� �kb'�4b��_*	�m�"� A q	� ^#¥g!_f � �]b��"�}{%� ^U�[!"��\4^Wl��m�"A
�4`_f �=�4`_^#�k^-^#¥g!_f � �]b��"� fi\4^-bed �4`_^-d be\0l

¦$� � . z § �4!ah
I mKJ 9 6ML � .
-ON z%PRQ�� � . z
6TS � .�-ON z ?R7G0 S . � 4VU � " U xXW�z

p ���kb��4`a\kb�!"��`ab�!a�'�4`$�����0`_fiha�k^}\ ) ^ ) �����1�}b��"� ��Aj^}\-�m�ph fi\ � ���\!"�mfi\��4`a^ A q5��^#¥	!_f � �]b��$�}{
K:b�� �4fi\ �#5 ) ^ h_\k^#�4^W���<�kb�ln^�� �S`a^Wl�^#��f����]b ) �m�"� �kb fihjh_\kb 8"�mlnf �k^��4`a^#�4^ ^#¥	!_f � �]b��$�}{
K `a^}\4^#,�( �4`"����f����]b ) ���kb'�kb��_*�^��	!_l�^}\Q���Wf����_(��4`a^Jbg]�bI^#¥	!jf � �]b��"�}{ t ^#�khe� �k^7�4`a^�d f��U�
�4`_f � d be\Mbg]�b�h_\4b�,$�]^Wl�� ) ^-b��"�_( �a^}^#A �4`a^B� ) b°¢/Ae�ml�^W�"� �]b��jf����Wf��k^�5 ) ^%�}b��"� ��Aj^}\Y�4`a^
�e^W�a^}\4f����Wf��k^i{

Z �7f vj\ � � � �mln^�5 ) ^�A_^#�Q�����7fe�I| �ml�h$�����#� �NuR�Q�0`a^Wln^�fe�$A�f�| �k^Wl��£¢/�mlnh$�����#� �NuR� �0`_^Wl�^
b��cf<�Wfe�_b��"���Wf��Qln^#�4`q{ Z � f<�k^#�}b��"A � �mln^�5 ) ^BA_^Wf�� ) � �4`+�]\4\k^#��!"�mfi\ ln^#�4`a^#�}{
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j ^ �}b��$� ��A_^}\�`_^}\k^ fR�Wfe�ab��$���Wf��Kln^#�4` � A_^wv �a^#A�,�(<HD7 � C 0 - U U U - C 2 zk{�bg�m�$�}^=d be\#�4`a^
�Wfe�ab��"���Wf��gln^#�4`a^#�#5K�4`a^ l�^#�4`a^#� fi\k^D�0`_fi\4f��U�k^}\Q��N}^#A�,�(WH�7 � C 0 - U U U - C 2 z 5 ) ^8Aj^W�abi�k^
�4`a^O�kb���! � �]b��pbed��4`_^O�Q�0`a^Wln^M�	�O�m�"�k�k^Wf�A�bedT� � {�j ^B�a^}^#A��4`a^ d b����]b ) �m�"���abi�4f � �]b��"� 2
 �
	 � 	 � ��� � �R�_*�^W� f7d�!_�"�U� �]b����c2 � Y 5 5 ) ^%A_^W�abi�k^� s 2 � Y 5. �Y x � � . z �]d
� � . z-v 0	50 bi�4`a^}\ ) ���k^��

���M2 � Y 5. �Y x 6�� � . z �]d�� � . z�� 0	50 bi�4`a^}\ ) ���4^��

)�
 
�� �+* ���
� K `a^�d�!j�"�U� �]b��"��� s fe�"A�� � fi\k^Bhqb�� � � �_*�^i{
j ^ ) fe� �7�kb�A_^#� ����� fe��fihjh_\kb 8"�mlnf � �]b��c�Q�0`a^Wln^ bed � "�{]xXW�zD,n(�!"� �m�"�Ib��"�_(u�4`a^

,jf�� : ) fi\ A fe�"A�d be\ ) fi\ Apfih_h_\kb�8g�ml�f � �]b��"��bed��4`a^ hjfi\ � �mf���A_^}\ �_*ef � �_*�^#�}{tK `	!"�-�m�nbe\QA_^}\
�kb ��!_fi\4fe� �k^}^7�4`a^ l�b��abi�kb��$���#� �/(Ibed��4`a^[� �S`a^Wl�^�51� �-fih_hq^Wfi\ �B�_f �Q!a\4f��:�kb �Q!",e� � � �Q! �k^� �� ��� � � . z ) � �4`�� W ����� � ��� � �� ���� � � ! ) `a^W�,6ML = � .�-ON z v 0 fe�"A ,�("� �#� � s � � �� ���� � W� � ! ) `a^W�6ML =6� .
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K����#���@� ��� � � � � �$�-�!� ��� �"A15 ) �O��� � ����� ���_(�A��#� �����&�F, � � ����� � � !"� �>����� � 8g�., � � � � �
� �+�$��,��C% � � �#¥g!�� � � � � �H" � 2XW � � ] � � � ��� � 5 ) �%��� � �>����� � 8"�.,1� � �

�Q!$�
I m�J 9 6 L$� .
-ON%� PRQ<��� .�� 6*S
� .
-ON%� ?

,n(
,1�+8=�%T0�� � � ! �Q!$�

I mKJ �
-../ ..0 & W � � 0� � L$� .�-ON)� ' P
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��� . § ¤ = 0 � 6���� .�������� . § ¤ =2 � 6m��� .��
����
� - > + U 2 U U U '¹V U

K��$�
�@� � ����� � % � �$�����#�)���>� � � ,����
��� � = � � ���O� � � AJ���.,��$�)�98 � A����
���"Ae� � � � �$�OA��)���B,����� % � �$� � � � �., ����� � � � � � � � Z � ��� �$��� � � � A$�#5 � �����p�
�@����,������E� �����$� � �!�"A+�
�@����,�� u �K � � � ���#���"A���5-�)� � �"������,1�>� : � ��� � % � ��������>��!�XU 2 U U U '¶V�5 � �$�+���$������,���, � %S�Äl � W � ������#� � ����� � �#A ��� � �$��� � � � � � ��� N �!�-8 = � K���������% � ���
L$� .�-ON)� + � � �� �"A&� �

S 1 732 - U U U -�4h- & W � � 0� � L$� .
-ON%�(' 5 6 0 U
K��$�<, � � ����� �����	� � � � % � �$�R���@�$��,1�<% � ��� � � � �
��$��%$�� � �.F"! G$# G%�'& :�8��.46)TF)(*(6/0:,+ GH7�F"�.GH:%- 2�+54 )D7 )D2
� �	� � � 	 � ��� ��� ��
 � 	 �.-{� � � 	
��� � �g�0/#�P�g� � � � � � -/.
- � � 7 0 D�� B x � D }�x 4 S � /�/ �Äy L � �
� ���P}�|8y���� � +21 S ��� � y / y / }��G�g����}�x � � + � � 4 � U
) � 	�� � * ����� K��$�R� � �43������ � � � %7���
�+�$��,��F���#¥5���)���#� � �$�F�986��� � ������� � %7�<� � ��� � � � �
3.� � � ��� � � �7�%����¥6�$���$�#�Q� �
� �	� � � 	 � ��� ��� � 
 ��� ��" � � 	 � 	 �.-{� � � 	
����� �g�8/#�P�g� � � � � � -/.�- � � 7 0 D�� B x �ND }�x 4 S
� / �gx$� �#}�|{�[�ZY / �Äy L � � � �����½� /9/ �Äy L � � y�x D � ����� /:/ }��G�g����}�x / � � y�| � L }��gx D�� D ��x D�� z � x Dn� x$��� Y
}¸� � O
) � 	�� � * � � � �E��� � � ��� � y /#�P�g� � � `<; O>= d � / ` �gx$� �P}�|{�[�ZY d / �Äy L � � � Fr� �"�
y /�/ } � ��y�� � D?/P�#�g� � � `<; O ; d � / ` �	xe� �#}�|{�D� Y d / �Äy L � � �

K��������?�98���� � � � �"�@� � � � ,1�4�!�9,�� � � � A$�E% � �G��� � �5�!�$� � ���D� � �43������ � � � % �J�
�@����,���5� �$���2�"���
2 � � ���F, � � ����� �����	� � ��5
" � v 8 �#A � � �!� �0� �$� � ����,�� �A ������5 � ���"��� � ���F, � � ����� �����	� � � �
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��� � �����
��	����
jD� �����#A � �$�RA��wv ��� � � � � � %7�<����3$� � ��� � � � � � %7�<�
�@����,�� �
� �	� � � 	 � ��� ��� � 
 � � -�� � � ��	 � ���3� " � � � ����� � � �
	�� 	 � ��� �����
��	�� �P }�|8y B � � D � ��/Q� � +21 S ¤ 2 4 Y 5 � / y / � L / }��£�g����}�xI}��B� �g��/P�#�g� � �
� � � -/.�- ��� .��N- � � 7G0 � � S . + 4 S � � � -/.
- ¤ � .��N- ¤ � � 0 O
K��$�R� � �43������ � � � �$� � ����, l � 2����73������#A � � � ���<, � � ����� �����	� � � �
� �
� � � � 	 �����?
 � 	 �,- � � � 	 �<� " 	 �����
	����
��� � �����'� 	���� � K � �1� /L� }�x / � D�� |�y B x$��� �D � F � | � x �4��/P�#�g� � �

� � � -/.
- ��� .��N- � � 7G0 - S .�+ 4 U �Äl � k �
�'� / �¹z�z	} /#� � � y��<� �"� /P�#�g� � � `<; O�� d T�� |{� B ��/ � A 2¶� � y�x D � �g� �P}����_}�g���x�^ � Y4z	}�� �"���
/#��/ �H/I 2 
�J S � +�1 -/. + 4 - � + � � 4 � S � �"� �{�gx � ����}�x � � V � V � 21�O�Y � � � -/.�- � - � � � /

� }�x$����x$�"}�� / S xe}�x D��Q� | � y / ��x�^&y�x D S�>�� W �%s	� � � V � V � ��� � 6 0 OH/I 24��J � �g��/#�P�g� � � � / �<}�xe}��Ä}�xe}�� / ` /#�Q�EDn� B x$������}�x ; O�
 d OH/I 2XW�J S � + 1 - . + 4 S � �g� �P�	x � ����}�x k� � V � � /i� }�x$����x$�"}�� / g���� � | ��/ z �Q� �<�Ä}� � - �Ä��� b �F� l�m+n o � ! ` g � D�� xe}�� � k� � V � � U - U � 2G7 k� � � -/.
- U - U � g �g� | � k� � /UD�� B x �ND
��xI� �g�B� Y4z	}�� �"� / � / � A 2¶� � d OH/I 2¹k�J S � + 1 S � �g� | ��� ��� / � / y / � L / }��£�g����}�xI}��B� �g��/P�#�g� � � `<; O�� d OH/I "�0�J S � + 1 S � �g� | �'� ��� / � /
� � + 5 / � �P� � � y����#}�| y���� / � L / }��£�	����}�x / ¤ � }¸�`<; O�� d S�S . + 4 S ¤ � � .�� � � � O

� �g� xi� �"��/P�P�"� � � ` ; O�� d � / / �Äy L � ��O
� � ��� " � " � �'� � � ��	 �����
� K����
��A���� � % � �$�C��� � � % ��� � �$�C% � ��� � � �!�"�>2� 3A�	�!�$��v 8$�#A15 � � � � �"� � ����� � � � � �"A��	���������
�!�$�D���#¥5�$������� � % %>�%��� � � � �"�L� � �����+� � ��� �% � ������� . � % 4 5

� � � -/.
- � � � .��N- � � � � 0 U
Z � ��� �$��� � � � Ae�#5 � � � � �"� � ����� � � � � �"A��	���������
�!�"�X���#¥6�$������� � %+����3$� � ��� � � � �"� � %� �$�+�
�+�$��,�� �Äl � k � � �*� � ��� � � � ��� �$�#�
���S� A "�0 � 5 � �����<���#¥5��������� ��� �$���
��� 3 � �%�"A��#A� �$������% � ��� � � � �(��� �B��� � � jD� � ��� � �3� � � �<���.,�� � � ] � ������� . �!� 4 5 � �$� ���#¥6�$������� � �
����� � �"� � ����� � �#A������+� � ��� � � � � -/.�- � � � .��N- � � �	� � ���%N���� � � K��5�"� 3��H� �D�>� � ��,���� �G� %
� � � � �!����� � ��5 � � ��� � �(� � ��� � � �$�����., � � �e� � % � �$�����#¥5�$��������� � ��� �+� � ��� � � � � � % � �$�
�
�+�$��,�� �Äl � k � �� � � �"��� � � v 8 � + 1 �
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2 � , �	�'�$� �
�@�(��� � �"� � ����� � � � � � % � �$�R���#¥6�$������� � % % �%��� � � � �"�B��� � � � m�� 2� � � � � � � � 3
�<�[����3$� � ��� � � � � � % � �$�R���@�$��,1� �Äl � k � �������?� � � ��� �$�#�
���B� A 2¹k �F� ��%3 � � � � �$�`������� � ��� � ��� � � � ���	�(� � � �"� � ����� � �#A � �$� v	� � �  �#�)��,���� � ���� 5 � 5 % � � � � �	� � % � �������#¥5���������%�����+� � ��� � 2
S 1 + U 0 U U  6T"¶V - � 5 s � 6 � 5 -� �$A S 1 + U 0 U U  6 2#V�5

S . + 4 - � ��H -/.
- � 5 � .��N- � 5 � � 0 U
� jD� � � � � � �"� � ����� � � � 2S .�+ 4 5e� � � .�� ��� �@� � �����2�!�+�����@� � � �'� � ��� �

� � � -/.
- � � � .��N- � � �	� � 7G0 U �Äl � 2�0 �
����� � � ��� �V� �����*��� ��� � �	�g� � � � ����3$�)��5�3���� � � ��� �$�#�
����� A 2 
 � � Z ���P 
�	� � 5
� � : � � � � ��� �

�0� � -/.
- � � �	� � .��N- � � �	� � � 0 �� �$A
���.,W �%s	� � � � -/.�- � - � � �	� � 6 0 U

b � � ��� �
�!� � ����,1�#A��.� � �
�>�����$�#� u � �$� � ����, �>���$���)�#A ��� � �$� � � � � �!��� � �$�% �%��� � � � �+���Y � � � -/.
- � - � � �	� � ����� � � � �"� ��� � � ���#���"A�� �
� �:� � A 2 
 � 5 � �$� % �%��� � � � �8���Y � � � -/.�- � - � � �	� � ��� � � �"A��	�����������!�"� � K��$���S .�+ 4 5e� � � .�� 6 � � �	� � .�� � KE�$������% � ���

� � 6 � � �	� � � 4VU
� ] �!�������@��53� � �����<����3$� � ��� � � � � � % � �$�B�
�@�$��,1� �Äl � k � 2�*� � �$�C, � � ����� �����	� � � � % � �$�O�
�@�$��,1� � � � � ��� �$�#�
��� � A 24� �F� 5 � �C���'�(��0� � -/.
- � � � .��N- � � � � � � � -/.�- � � � .��N- � � �	� � � K�������� � �
��� � � �Äl � 2�0 ������ � � � ��� � � �"���"A�� � ��� �

S .�+ 4 - � � � -/.
- � � � .��N- � � � � 0 U
KE���"� � � ���	�(��� � �"� � ����� � �#A9� � � �$A��	���������
�!�"�J���#¥6�$������� ��� � � ��� � � %�����3$� � ���	¢� � � �$� � % � �$�R�
�+�$��,�� �Äl � k � �

" � f � � �(��� �B�������?� �"A ��� � �
��� � �)�#� � % � �$�%���.,�� � 2
KE�$��% �%��� � � � �$�J� � �>���I����3e� � ��� � � � �"� � % � �$�I�
�+�$��,���� � ����� � �$�H� � � ��� ���#�
���� A "�0 � �.,��$���)�#� � ��� � � �$��� �>��� �$���A��� 3 � �%�$A��#A � � �	�!�"� � � �"A��	���������
�!�$��� �"A
�����
���83 � �%�$A��#A�� � �$�R���#¥6�$������� ��� � � ��� � � � � �(���Q�B�#� ��� � �>� AH�[���.,�� � � jD� � ��� �� ����� ���.,�� � � � �
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 3��6� � �"� �@� � S b + � � ��� � � b � 6 Y� �%s	� �3� � b � � b6�!����� � � ���v<��� � � � � �$��� � �F���'�(���#�)���>� �@�23�� � � � ��� ���#�
���B� A 2XW � 2

���.,
� �%s	� � � � -/.�- � � � .��N- � � �	� � � �0� � -/.
- � � � .��N- � ��� U

h � ��� � �(��� ��% � � �����M v 0 � � �����	�(��� � � -/.
- � � � .��N- � � �	� � � 0 � K��$������% � ��� �
�0� � -/.
- � � � .��N- � � � � 0 � � � ��� �D� � ��� � � � � � % � �$�6�
�@�$��,1� �Äl � k � � p ��� � � � �C���'�(�
�#�)���>�Q�@�&� � � � � � �

) � 	�� � *�� � � �
� 2¶� � 2%¢ �:� �����$�.�4�	�!�$� � �$�<� � � ��� �$�#�����B� A "�0 � 3 � � A " 2 �H/I " 2�J � �g� | �<� ��� / � / � + 5 / � �P� � � y��e�#}�|By���� � +21 S y���� / � L / }��£�g����}�x / }¸�` ; O�� d y�| � �¶z�z � | L }��	x D��ND L Y � S
� �F���'�(� � �$���%���)% � ��, � � �43������ � � � % � �$�R�
�+�$��,�� �

� 2¶� � "D¢�� y � } L ��y�x D�� y�� /�/ ����� � Dn� ��� � � � } D / 2
Z � � ��� ��� � � % � % � �$� � ����, l � 2 � � �:� � �"� � ����� � � ���#¥6�$�������@��� � � ��� � � %$����3$� � ��� � � � �"�
3�� �"�
�!�"�H� � �¶z D y�� � y��Ry����1zg}���xe� / . }¸� 4 2 � � � � � S . + 4 ��� � � .�� ���0�+� � ����� �!������@� � � �'� � ��� � � � � -/.�- � � � .��N- � � �	� � � 0 U p � � � ��� � ��� ��� � �@�(� � � � ��� � �$�½A�� � �� �$�B���#¥5��������� � �"�@� � �-���>� � � % 4 �] � �R���.,��$�����	� � � � �/��� ����,��/�$����� � ��� � � ���C�?��� � � ���������2,1�#����� �$A � ��� � 4 ���<�
3 � �%�"A��#A<��� � � 
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� �����
���@���98 � ���"A��#A ���7� �$� �)�����#� �"�.�>�,1�#���$�#� � � � � �"�7�	�	�(� � �$����� � 4 � � � ��C � � P P P � C	� 3 � 8$�#�"� � ������3$��� � � � ������� � % � �
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