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���6�N�k�����B�
� CgXZWo /OB (KNJoXz¡Z¡Z¢gWY£xJLO¤£xKNW¥£xC/K� (AB£LKVE?£xXZOB¡�¦~ADJ:£xC/K§¦�OBXz£LCg¦~¢/¡zE/KVWYW¨£LA©¡ZKNMDXZWY¡ªO¤£LXz«DK5XzE­¬

£LKVE?£¥AB¦�aNXz«�XZ¡®¡ªO°¯±KNEg¦~ADJYaVKVb§KVE?£�£LA�XZb§ 
KVI/K²KVaVABE/ADb§XZa¨MDJLAk¯ £xC\O¤W+aVABb� �O¤JLKVIG¯3Xz£xC
aNADb�b§ADE�¡ZO°¯³KNEg¦~ADJYaVKVb§KVE?£V´µQµABb�b§ADE�¡ZOk¯¶aNAD¢/JY£LW3OBJLK+¡ZKVWYW  /JLKNI/XZa·£�O = ¡ZKBd = ¢g£ £LC/XZW
C�O¤W�£xC/K3OBI­«BO¤E;£xOBMDK AB¦(b�OB¸;XZE/M+£LC/KVb¹¡ZKVWYW�b�O¤¡Z¡ZKVO = ¡zK7XzE*£xC/K3C�OBEgI/W�AB¦�O:¡zKVMDXzWL¡ZO¤£x¢/JYK
£LC�O¤£7WLKVKN¸;W&£xA²£LXZ¡^£7aNADE?£xJLOBaN£µ¡ªO°¯ºXZE§¦�O°«DADJ7AB¦HWL¢/ g (ADJ»£xKNJLWV´�� CgK�b�A�I/KN¡�¼½W7 /JYKVI/XzaN£LXZADE
£LC�O¤£}¾Y¢/I/XZaNXªOB¡�IgXZWLaNJLK·£xXZABE�aNADE/WY£LJxOBXzE/WµAB / (ABJY£x¢gE/XZW»£xXZa3¡zKVMDXzWL¡ªO�£xXZABE5XZW�aVADE/WYXZW»£xKVE?£7¯3Xz£xC
£LC/K§¿/E/I/XZEgMG£xC/O¤£oaNAD¢/E?£xJYXZKNW²¢/WYXZE/MÀ£xC/K�Á¥KVJLb�OBE\«DKNJLWLXzADEÂAB¦µaVX^«­Xz¡�¡ªO°¯:d6¯3CgXZa�CÂO¤¡^¬
¡zA�¯3W}¾Y¢/I/MDKNWµb§ADJLK�¡ZKNKN¯µO > £LC�OBE�XzE�£xCgK�Ã�JLKNE/a�C�«DKNJLWLXzADEÄd = ¢g£ ¡zKVWYW7£xC/OBE�XzE�Å�E/MD¡zXZWLC
aNADb�b§ADEÆ¡ZOk¯:d/OBJLK¨OB¡zWLA5XZE?£LKVJLb§KVIgXªO¤£LK¥XZE#KVaNADE/ADb§XZa� 
KVJ»¦~ADJLb�OBE/aNKB´



Ç;ÈµÉgÊ�Ë�Ì:Í�Î�É/Ï0ËµÈ

Ð®KVJLC/OB /WU£xC/K3aVKNE?£xJxO¤¡
IgXZWY£LXZE/a·£xXzADE = K·£�¯µKNKVE�aNXz«�XZ¡­¡ªO°¯ºO¤E/IÑaVADb§b�ABE§¡ZO°¯ÒW > W»£xKNb�W�XZW
£LC/KVXzJ9C�OBEgI/¡ZXzE/M+AB¦�£LC/Kµ£LJxOBI/KNABÓ = KN£�¯7KVKNEÑ¡ZKVMBXZWL¡ZO¤£xX^«DK�JL¢/¡zKVW9OBE/I!¾Y¢/I/XzaVXZOB¡;I/XZWYaVJLK·£xXzADEÄ´
� C/KÔaNXz«�XZ¡!¡ªO°¯ÕXZI/KVOB¡+aVOB¡Z¡zW�¦~ADJÆ¡ZOk¯3W�£xC�O¤£ÀO¤JLKÔWLAÖaN¡ZK°O¤JL¡ > ¯3JYXz£L£LKVEº£xC/O¤£ÀOB¡Z¡�a°O¤E
¢/EgI/KVJYWY£�O¤E/I×£LC/KVbÀd7¯3X^£xC©¾Y¢/I/MDKNW§WYXZb§ /¡ > OBaN£LXZE/MØOBW§aV¡zKVJY¸�W5¯3C/A�XZb§ /¡ZKNb�KNE?£*£xC/K
A = «�XZAB¢/WV´ÑÙ�EØaVADE?£xJLOBWY£Vd6aNADb§b�ADEÔ¡ZO°¯.W > W»£xKVb§W¨MDXz«BK�¾Y¢gI/MDKVW:aNADE/WLXzI/KVJLO = ¡zK§¡zKVK·¯&O >
XzE�£xKNb� 
KVJYXZE/Mo£LC/K¥¡ªO°¯¶XZE�£xC/K¥XzE;£LKVJYKVWY£LW AB¦g¾Y¢/W»£xXZaNK = KNXZE/MoI/ADE/K¥XzE�K°OBa�C# �O¤JY£xXzaV¢/¡ZOBJ
aVOBWLK¤´ÛÚ
Ü E�Ý:Þ
ß�à�á�ß�à(MBJLAD¢/EgI/W&¯µK:b§XZMDC?£ K�â­ (KNaN£3£xC�O�£ £xC/K¥b§ADJLK!£xJxO¤E/WL �O¤JLKVE?£�aVX^«�XZ¡�¡ZO°¯

W > W»£xKNbã¯µAD¢g¡ZI = KÑ /JYKN¦~KVJLO = ¡zKBä®A�«BKVJ¥£xXzb�K5¢gE�¾Y¢/WY£¨ADJ = OBI/¡ > ¯3JLX^£L£xKNE�¡ZO°¯3W¨aVOBE = K
XzI/KVE?£xX^¿�KVI�OBE/IÆJLKN (KVOB¡ZKNIÆADJ&JYKN¯3JLX^£L£LKVEÄd�¯3C/KVJYK°OBW&£LC/K¥ �OBWYWxOBMDK+AB¦H£xXZb§K�aVJLKVO¤£xKNW AD ­¬
 
ADJY£L¢/E/X^£xXZKNW�¦~ADJ�aVABb�b§ADEÑ¡ªO°¯Ô¾Y¢/I/MDKNW�£LAæå»¡ZKVMBXZWL¡ZO¤£xK7¦~JLADb¹£LC/K = KNE/a�C/ç¨£xC/JYAD¢/MDCÑ£xC/K
OBaNaV¢/bo¢/¡ªO¤£LXZADEÀAB¦�¡zKVM?O¤¡} /JLKNaVKVIgKVE?£xWN´:FHXz¸BK·¯3XZWLK¤d
£LC/KVJYK*XZW�¡ZX^£L£L¡ZK¥JLKVOBWLABEæ£xA�WL¢/ / 
ADWYK
£LC�O¤£�aNADb�b§ADE*¡ZO°¯æ¾Y¢/I/MDKNWVd?¯3Xz£LCo£xC/KNXZJ�aNADE/WYXZI/KNJxO = ¡zK&I/XzWLaVJYKN£LXZADEÄd¤¯3XZ¡Z¡ = K&¡ZKNWLW9«BKVE�OB¡
£LC�OBEÆ£xC/KNXZJ C/XzMDC/¡ > aVABE/WY£LJxOBXzE/KVIÀaVX^«­Xz¡�¡ZOk¯³aVAB¢/E?£xKVJY �OBJ»£xWV´
� CgK!KNb� /XzJLXza°OB¡�JLKNaVADJYI§£LKV¡Z¡zWUO¥I/XzÓ(KVJYKVE?£�WY£xABJ > FHO²Ð®ADJY£xO:K·£7OB¡�´/è»[kéDéBé?ê6¿�E/IÑ£xC�O�£°d

O¤¦t£LKVJHOBIgI/XZE/M&«¤OBJYXZAD¢gWÄaVADE?£LJLAD¡zWVd�aVAD¢gE;£LJLXzKVWH¢/WLXzE/M3WLADb§K�«¤OBJLXZOBE?£}AB¦gÅ�E/MD¡ZXzWLC¥aNADb�b§ADE
¡ZOk¯ë£LKVE/IÔ£xA�¦�O¤JLK = KN£Y£xKVJ�£LC�OBE©£LC/ADWLK5¢gWLXZEgMÀÁ:KNJLb�OBEÔaVX^«­Xz¡6¡ZO°¯:d}O�«DKNJLWLXzADE\AB¦U£xC/K
aNXz«�XZ¡®¡ªO°¯ëW > W»£xKVbì£xC�O�£:OB¡Z¡zAk¯3W!b§ADJLK²¡ZKNKN¯µO > ¦~ADJU¾Y¢gI/XZaNXªOB¡®I/XZWYaVJYKN£xXzADEÄd
¯3C/XZ¡zK¨£LC/KVWYK
XzE*£x¢/JYE5 (KNJY¦~ADJYb = KN£L£LKVJ�£LC�OBE5aVAB¢/E?£xJLXzKVW�¢/WYXZE/M�£LC/K ¡ZKNM?OB¡­W > WY£LKVb.AB¦(Ã�JxO¤E/aVK¤dD¯3C/KVJYK
¾Y¢/IgXZaVXZOB¡ÄI/XzWLaNJLKN£LXZADEGXZW3b§ADJLK¥£xCgADJLAD¢gMDC/¡ > aVXZJYaV¢/b§WLaNJLX = KNIÄ´�íGADJYKVAk«DKNJVd8£xC/XzW�¿�EgI/XZE/M
WY¢/JY«�Xz«BKVW�aN¡ZADWYKVJ�WLaVJY¢g£xXzE >(î XzE)AB£xCgKVJ�¯7ADJY¸ï£LC/KæWLOBb�KæOB¢g£LC/ADJLW°è�FHO�Ð®ADJY£xO�KN£ÆOB¡�´^d
[kéBéDð?ê¨¿�EgIÖ£LC�O¤£ÑaNAD¢/E?£xJYXZKVW5¢gWLXZEgMØWYADb§K�«¤OBJLXZOBE?£5AB¦!Å�E/MD¡ZXzWLC�aNADb�b§ADE�¡ZOk¯ñC�O°«BK
£LC/K²W»£xJYADE/MDKNWY£¥¡ZOk¯3W3£xA� /JLA¤£xKVa·£+aNADJL 
ADJLO¤£xK¨XZE?«DKNWY£LADJLWNd(¯3C/Xz¡ZK¨aVAD¢/E?£LJLXZKNW+XzEgò�¢/KNE/aVKNI
=?> £LC/KÀÃ�JLKVEga�CïaNXz«�XZ¡7aVA�I/K#OBJYKÆ¡ZK°O¤WY£5 /JYAB£xKNaN£LXz«DK#AB¦�XzE;«BKVW»£xADJYW§JYXZMDC?£LWV´ÂFHO\Ð6ABJY£�O
ó~ô ��l}��n��»q¤õ�r;r~öY��r~�~qzr~�Hyms°j/�zuxõL÷^r~�~qByms·���»qzr~pZr~�zq¤qZy8�xpzymsør~�Z�z��y���jmw�jm�L�0y»��j�qZr~��ùxw�r~n0jmw��Z�ª�Ly�wújmpZ�����Är�jm�ª�ÄqZpZjm�x� qz��y����j~�0r¤qZjmû�r~�8qz�xr¤�·y��z� qZ��y��/qz��j�q°qz�xr~pZr¤���V�xy?qzpªjm�xr~ymü�õ·rtq�ý?r~r~�
r�þ»ux� q��8jm�L��r~ÿÄ����r~�x�t�0ù0jm�x�/qz��j�qky��LrB�z�Y�zqzr~l¥���V�z��l}�xw �jm�x�}�~w�r�jmpZw ���Zux��r~pZ��y�p����­rt�0r~pzqz�xr~w�r~�Z��ùYl}y��zqBjm�L�0y»��j�qZr~�;ymsVqz�xrg�~� �Y��w�wúj�ý��z�Y�zqzr~l§r~l}�x�xjm�Z���~r­� qz�Bqzpªjm�x�z��jmpZr~�x�t�Hjm�L��xpzr~�x���tqªjmõx��w�� q��0ù�l}y��^q�jm�xl}��pZr~pz�Dyms���y�l}l}y��Hwúj~ý¥�zqzpZr~�Z�;qz�xr8jm�L��jm�0qZjmn�r��gymsN÷^ux�x���~�újmwN�x���Z�~pZrtqz��y��V�
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K·£�O¤¡�´3è�eBfDfDf?ê:¿�E/I×£LC�O¤£ÑaNADb�b§ADEÖ¡ªO°¯ KVEg¦~ABJLaVKNb�KNE?£�XzWÑOB¡ZWYAØb§ADJYK�¦�Ok«BADJxO = ¡ZKÆ£xA
XzE;«BKVW»£xADJYW�£LC�OBE#XZW KNEg¦~ADJLaNKVb§KVE?£ =;> £xC/K:aVX^«�XZ¡Ä¡ZOk¯³aVAB¢/JY£LWV´
Ù�E©£LC/XZW+ �OB 
KVJ�Ù3 /JYAD (ABWLK5O� 
AD¡ZX^£xXza°OB¡�d�K·â­ /¡ªO¤E�O¤£xXzADEG¦~ABJ!£xCgK5KN«�XZI/KNE?£¥KVaNADE/ADb§XZa

OBI­«BO¤E;£xOBMDKNW¨A¤¦µaNADb�b§ADEÔ¡ZOk¯ KVE­¦~ADJLaNKVb§KVE?£oA¤¦µ /JYXz«¤O¤£LK*aVADE?£LJxOBa·£xW²OBb�ABE/MÆ /JLX^«¤O¤£xK
XzE/I/Xz«�XzI/¢�OB¡zWV´*Ã�ADJ:O¤E > £xJxO¤I/KÑXZE?«DAD¡^«�XZE/M#MDA�A­IgW�ADJ:WLKNJY«�XZaNKVW:¯3C/ADWLK��;¢�OB¡zXz£ > XzW¥E/AB£
XzE/WY£xOBE?£x¡ > O¤E/IÂaVABb� /¡zKN£LKV¡ > «BKVJYXz¿8O = ¡ZK�O¤£*E/KNMD¡ZXzMDX = ¡ZK5aVABWY£°d6£xC/K�E/KVKNIÂ¦~ADJ²KNEg¦~ADJYaVK·¬
b§KVE?£3¯3XZ¡z¡}KVb§KVJLMBKB´µR!W!KNaVADEgADb�Xza¨OBaN£LXz«�Xz£ >Æ= KVaNADb§KVW3b�ABJLK:WLAD gC/XZW»£xXZaVO¤£xKNIÄd�£xJLOBI/KVW
¯3Xz¡Z¡}£xKNE/Iæ£xA�XZE?«DAD¡^«DK²WY£xJLOBE/MDKNJLWNd}OBb§ADE/M�¯3CgADb XZEg¦~ADJYb�O¤¡}b�KVOBE/W+A¤¦UKVEg¦~ADJYaVKNb�KNE;£
OBJYK:E/AB£3KNÓ(KVa·£xX^«DKB´7R+W £xCgK²WYaVAD 
K¨OBE/IÀaVADb§ /¡ZK�â­Xz£ > AB¦6KVaNADE/ADb§XZa:O¤aN£xX^«�Xz£ > K�â­ �OBE/IÄd
aNADE?£xJxO¤aN£xW7KVEg¦~ABJLaVKNI =?> £xC/K!aVAD¢/J»£xW = KNaVADb§K!XzE/I/XzWL 
KVE/WLO = ¡ZK¤´��µ¢g£�¯3C/KNE�£xC/K! /¢ = ¡zXZa
aNAD¢/JY£LWµKNEg¦~ADJLaNK+£xCgK+£xKNJLb§WµAB¦} gJLXz«¤O¤£LK!K�â­a�C�OBE/MDKNWVd/£LC/K�I/A�ADJ�XZWµAB (KNE�¦~ADJ�KVE?£xKNJL /JYXZW»¬
XzE/M#¡ZKVMBXZWL¡ZO¤£xABJLW�£xAÀXZE­ò�¢/KVEgaVKÑ£xC/K§ /JLA�aVKNWLW²AB¦&KNEg¦~ADJLaNKVb§KVE?£°d6OBE/I�WLAÀ£xC/KÑ£xKNJLb§W¨A¤¦
 /JYXz«¤O¤£LK¥K·â­a�C�OBE/MBKBd�£xC/KNJLK =;> £LJxOBEgWY¦~KVJYJLXzE/MÑJLKVE?£LW�£LAÑ£LC/KVXzJ WL¢/ g (ADJ»£xKNJLWV´� >  /OBWLWYXZE/MÂ¡zKVMDXzWL¡ZO¤£xXzADE�JLKNMD¢/¡ªO�£xXZEgMØ£LC/KG£LKVJLb§W§AB¦�£xJLOBI/KæOBE/IÒ£LC/KæW»£�OBE/I/OBJLI/W
AB¦� /JLA�AB¦+£LA = Kæ¢/WYKVIÒ¯3CgKVEºI/XzWL /¢g£LKVW�OBJLXzWLKÀ¡ZKVMBXZWL¡ZO¤£xABJLW5a°O¤EºOB¡z£LKVJ5£xCgKG£xKNJLb§W�A¤¦
 /JYXz«¤O¤£LK�K·â­a�C�OBEgMDKVW î	� C�O¤£3W»£�OBEgI�OBJLIÀAB¦6 /JLA�AB¦6XZW&¢gWLKVIÀ£xAÑI/K·£xKVJYb�XzE/K�¯3C/K·£xC/KNJ+OBE
OBXzJL /¡ZOBE/K�XzW6XzE¨«�XZAB¡ªO¤£LXZADE¥AB¦�O�¯µOBJLJLOBE?£ > £LC�O¤£6Xz£®XZW®XZEæåYMDA�A�I¨¯7ADJL¸;XzE/M+ADJYI/KVJYç�
ÀíG¢/WY£
KNb� /¡zA > KVJYWoWYC/Ak¯ aVOB¢/WLK�¦~ADJoI/XzWLb§XZWYWxOB¡�
 � C�O¤£5O¤JLK�£LC/K�£LKVJLb§W*O�£o¯3C/Xza�CÖOæ¡ZKVOBWLK
aVOBE = K3a°OBE/aNKV¡zKVI

©Q&O¤E�O²CgADb�KNAk¯3E/KVJ�I/KN¦�O¤¢/¡z£�ADE�O²b§ADJY£LM?OBMDK&¯3X^£xC/AB¢g£�I/KVaN¡ªOBJYXZE/M
= O¤E/¸;JL¢/ g£La > 
 � C/KNEGO¨¿�JLb ¦�OBXz¡ZWVd;¯3C/Xza�CÆaVJLKNI/Xz£LADJLW	�;¢/KV¢/K¥¢g �¿�JLW»£&£xA*WYKN£Y£x¡ZK�£xC/KNXZJ
aN¡ªOBXzb�W!OBM?OBXzE/WY£+£xC/K*¿�JYbG¼½W�JYKVb�OBXZE/XzE/M�O¤WLWLK·£xW�
 � C�O¤£:JYKVb§KVI/XzKVW¥O¤JLKÑO°«¤OBXZ¡ZO = ¡ZK:£xA
b§XZE/ABJLXz£ > W»£xA�a�¸�CgAD¡ZI/KNJLW¨XZE\OÆ¿�JLb è�FHO#Ð6ADJ»£�OÆKN£²OB¡�´zd6[kéDéDð?ê�
 � C�O�£²¡ZO°¯3W¨MBA�«BKVJYE
£LC/KµJYKVWLAB¡Z¢g£LXZADE²AB¦�aVABEgò�XZa·£xW = K·£�¯µKNKVEÑAB¦8WY£LA­a�¸;C/AB¡ZI/KNJLW�OBEgI*WY£xOB¸BKNC/AD¡ZIgKVJLW è�FHO�Ð6ABJY£�O
K·£�OB¡�´zd
e¤fDfDf?ê�
\� C/KoOBE/W»¯µKNJLW!£LA�£LC/KVWYK*OBE/IGaVAD¢gE;£L¡ZKNWLW��;¢/KNWY£LXZADE/W!¡ZXz¸BK¥£xC/KNb O¤Ó(KVaN£
£LC/KG¯7KV¡^¦�OBJLKGAB¦�«�XZJ»£x¢�OB¡3K·«DKVJ > XzE/I/Xz«�XzI/¢�OB¡ XzEÒWLA�aVXzKN£ > ´%Ð®AD¡ZX^£xXZaNXªOBEgW5a°OBEÒ£LJxOBEgWY¦~KVJ
aNADE/WLXzI/KVJLO = ¡zK�JLKNE;£LW =?> å»£LXZ¡z£LXZE/MBç:£LC/KVWYK¥JL¢/¡zKVW&XzE�¦�O°«DADJ&A¤¦}£xC/KNXZJ&WY¢/ / 
ADJY£LKVJLWNd�OB¡ = KNXz£
O¤£ £LC/K:aVADW»£�AB¦9JYKVI/¢gaVKVIGKVaNADE/ADb§XZa¥K���aNXZKNE/a > ´
� CgK3OBJLMD¢gb�KNE;£9C/KVJYKµ¦~ADJH£xC/KµJLKV¡ZO¤£xX^«DK7KVaVABE/ADb§XZa�K��§aVXzKVE/a > AB¦8aNADb�b§ADE²¡ªO°¯ÖW > W»¬

£LKVb§W7JYKVWY£LW&ADE§£xC/K!XZE/K���aNXZKNE/a > OBE/I�¢/E/ /JYKVI/XzaN£xO = XZ¡zXz£ > A¤¦Ä£xC/K!aVADb§b§ADE�¡ZO°¯ºaVAD¢gJY£xW
�



¯3C/KNE×£LC/K > K�â­KVaV¢­£xKG£LC/KÆ¯3XZ¡z¡µAB¦�£xC/K#¡zKVMDXzWL¡ªO�£x¢/JYKBd�OBW5aVABb� �O¤JLKVIÖ¯3Xz£LC�£xC/K#b§ADJLK
¦�OBX^£xCg¦~¢g¡�OBE/IØ /JLKNI/XZa·£�O = ¡ZKÑKVEg¦~ABJLaVKNb�KNE?£oaVOBJLJYXZKVI\AD¢­£ =?> £LC/K�aNXz«�XZ¡9¡ªO°¯.aNAD¢/JY£LWV´�Ùm¦
WY¢/JL /¡z¢/WUXZW�£xA = K £xJxO¤E/WY¦~KNJLJLKNI��kà�Ý&£xC/K3¡zK°OB¸ >5= ¢ga�¸BKN£µAB¦ÄaNADb§b�ADE5¡ZO°¯)KVE­¦~ADJLaNKVb§KVE?£°d
£LJxOBE/W»¦~KVJYW = KNaVADb§K�¡zKVWYW5O¤£L£LJxOBa·£xX^«DK�O¤W*Oæb§K°OBEgWo¦~ADJ¨ (AD¡zXz£LXZaVXZOBE/W¥£xAæO¤£L£LJxOBa·£o«BAB£xKNW
OBEgI©WY£LXZb*¢/¡ZO¤£xK¨aVABE;£LJLX = ¢g£xXzADE/WN´�� C/K5MDJYK°O¤£LKVJ+IgX��§aV¢/¡^£ > A¤¦UWLC/X^¦t£xXZEgM�£xCgKo¯µKNXZMDC?£¥A¤¦
£LC/K*¡ªO°¯ XZEG¦�Ok«BADJ¥AB¦U 
AD¡ZX^£xXza°OB¡HWL¢g / (ABJY£xKNJLW¥XzE©aVADb§b§ADE©¡ªO°¯ W > W»£xKVb§W¥JLKNI/¢/aNKVW¥£xC/K
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O = ¡ZK²£LA#OBMDJYKVKo£LAÆO�£xJLOBE/WxO¤aN£xXzADE©£xCgKVEÔK°O¤a�CØJYKVaNKVXz«BKVW:C/XzW+ADJ�CgKVJ¥OB¢­£�OBJY¸�Xza* �O > A¤Ó9d

�



j6è�fDê	lku;è�f?ê�i�j6è�f?ê:¦~ADJ:£xCgK�¦�OBJLb§KVJNd�OBEgI�t�è�f?êIl�n¤è�f?ê�i�t(è�f?ê:¦~ADJ¨£xC/K�OBJY£LXZWLOBEÄ´
� C;¢/WNd8£LC/K: �OBJ»£xXZaNXZ �O�£xXZABE�aVADEgWY£xJLOBXZE?£LW!O¤JLK î

j6è'`Bêflvn¤è'cBêIa�j6è�f?ê è»[�ê

OBEgI t�è>cDêmlou;è'`BêWa�t(è�f?ê è�eDê

� C/KNWLKÑaVABE/WY£LJxOBXzE;£LW¥KVE/WY¢/JLKÑ£xC/O¤£�£xCgK*£xJxO¤E/WxOBa·£xXzADEÔb�O¤¸BKVW:KVOBa�C\XZE/I/X^«�XZI/¢�O¤¡ = KN£Y£xKVJ
ABÓæ£xC�OBEÀC/K:ADJ WYC/K¥¯µAD¢g¡ZI = K:¢/E/IgKVJ�OB¢g£xOBJL¸ > ´

�����>���'�����y���{�!�®���E���/�h�
F}KN£!¢/W�¿�JLW»£+aNADE/WLXzI/KVJ!O�WYKN£+AB¦� 
KVJY¦~KNaN£L¡ > ¯7ADJL¸;XZEgM�aVX^«�XZ¡}¡ªO°¯%XZE/W»£xXz£L¢g£xXzADE/WN´&Ù�EG£LC/XZW
WYKN£L£LXZE/MoKVXz£LC/KVJµ �OBJY£ > ¯3C/A5I/XzWLaNA�«BKVJYW&£xC�O¤£&C/K�ADJ7WLC/K¥C�O¤W = KNKVEÆa�C/KVO¤£xKNIGaVOBE = JYXZE/M
£LC/K�a°O¤WLK�£xAoaVAD¢/J»£°´�� C/XzW&XZb§ 
ADWLKNW&OoaNADWY£ A¤¦m�ëADEÆKVOBa�CÆ¡ZX^£xXZMDOBE?£°´®� C/K7¾Y¢/I/MDK!£xC/KNE
A = WLKVJ»«DKNWµ£xC/K!OBa·£x¢�OB¡
�;¢�OB¡zXz£ > A¤¦�£xCgK!MDA�A�IÄd;OBE/I§£xC/K!OBMDJYKVKVI�¢/ 
ADE��;¢�OB¡zXz£ > ¡zKN«BKV¡�´9Ùm¦
£LC/KW�;¢�OB¡ZX^£ > ¡zKN«DKN¡�K·â­aVKNKVI/WµO�£xC/JYKVWLCgAD¡ZIÄdyc� ¥¦~ABJ�a°OBWYKVW�XZE?«DAB¡z«�XZE/M¥MBJxOBXzEÄd¡`h +¦~ADJ�aVOBWLKNW
XzE;«BAD¡z«�XzE/Mo /¡zAk¯3WLC�OBJYKVWNd/£xC/K�¾Y¢gI/MDK+¿�EgI/W&¦~ADJµ£LC/K�I/K·¦~KVE/I�O¤E;£ îU= AB£LCÆWLXzI/KVW& /O > £xC/KNXZJ
aNAD¢/JY£!aVABWY£xW�¢�AB¦£�ñO¤E/IæAB£LC/KVJ»¯3XZWYK²E/A¤£xC/XzE/M�XzW+O�Ó�KNaN£xKNIÄ´ Ùm¦�£LC/K$�;¢�O¤¡ZXz£ > ¡ZKN«BKV¡}¦�OB¡z¡ZW
= KV¡zA�¯�£LC/Kµ£LC/JLKNWLC/AD¡zIÄdB£LC/KVE*£LC/K®¾Y¢/I/MBK&JLK���¢gXZJLKNW9£xCgK&I/KN¦~KNE/I�OBE?£�£LA�b�O¤¸BK O!£LJxOBEgWY¦~KVJ
£LA#£LC/K§ /¡ªOBXzE?£xXzÓ�K��;¢�O¤¡U£LA�¤¦¥�j6è>`h Dê�l§j9è>`Dê+XzE\a°OBWYKVW¨XZE?«DAD¡^«�XZE/M# /¡zA�¯3WYC�OBJYKVWVd®ADJ¤~¥�t(è'c[ ¤ê�lpt(è'cBê®XzE*a°O¤WLKVWUXzE;«BAD¡z«�XzE/M+MDJLOBXZE�´6� C/XzW�b§K°OBE/W6£xC�O¤£9£xC/K&IgKN¦~KVEgI�OBE?£U �O > W
£LC/K� /¡ZOBXZE?£LXzÓïOBE�O°¯µOBJLI�AB¦¨¤ èt¯3C/XZa�CÂ¯7K�b�O > £LC/XZE/¸ÔA¤¦�OBWÔåYaNAD¢/J»£*aVABWY£xWo /¡Z¢/WYç/d
WYAÑ£LC�O¤£x¤�a©�²êµOBE/I#aVABb� 
KVE/WLO¤£xXzADE�¦~ADJ&£LC/K¥I/X^Ó�KNJLKVEgaVK = KN£�¯7KVKVEÀ£xC/K:O¤aN£x¢/OB¡ÄOBEgI
 /JYADb§XZWLKNI���¢/OB¡ZX^£ > AB¦®£xC/K:MDA�A�I�£xC�O¤£3XzW3I/KV¡zXz«DKNJLKNIÄ´
� CgKVJLK�OBJYK�E/A�åYW > E/KNJLMDXzKVWYç = KN£�¯7KVKNEoI/K·¦~KVE/IgXZE/M3ADE/KNWLKN¡z¦�¦~JLADb³O WL¢/X^£HOBE/I:¡ªO¤¢/E/a�C­¬

XzE/M3O�WY¢/Xz£HA¤¦gADEgKB¼½W®Ak¯3EÄdBOBE/I:WLA3£xCgK�IgKVaVXzWLXzADE:AB¦­¯3CgKN£xCgKVJH£xA�WL¢/KUa°O¤E = KUaVADE/WYXZI/KNJLKNI
XzEæXZWYAD¡ªO�£xXZABEÀ¦~JYADb £xC/K5O¤aN£xXzADEæa�CgADWLKNE =?> £xC/KoAB£xC/KNJ+ �O¤JY£ > ´�Ã8ABJLb�OB¡Z¡ > £xCgK*JLK·£x¢/JYEª 8­r~pZr�iHjmlÂjmw�w�y�ý����xn&qz�xrU��y�uLpzq®qZy qzpªjm�x�^sør~p®uLqZ��w�� q��0ù�qZ�Ly�uxn��¥i}w�r�j��0rUqZ�xrUl}r~�ª��jm�L���ZlÂõ0�!ý��x���Z�+qZ�L���6���jm�~�~y�l}�xw����Z�Lr��®���6qz�xr�õ�jm�ZûYn�pzy�ux�x��«0qz�x���xû�� s°� qgjm���Zy�l}r�søy�pzl�ymsksvy�pZ�~r~�9wújmõ�y�p��

¬



£LAæ£xC/K�¦�OBJLb§KVJ¨¦~JLADb WL¢gXZE/Mæ£LC/KÆOBJ»£xXzWxOBE�¦~ABJoE/AB£o /JLAk«�XZIgXZE/MÔO¤I/K��;¢�O¤£LKr�;¢�OB¡zXz£ > XZW
­ è'`hg�`[ Bêmlv�Ñdg¯3C/KVJYK î

­ è>`�g®`h Bê=i ¯°²± ¤P¥vj9è>`h Dêmloj6è>`DêÕ¦~ADJW`b³]`h 
f ¦~ADJW`ba�`[ 

� CgK²¢g£LXZ¡zXz£ > ¦~ADJ £xC/K¨OBJ»£xXZWLOBE#¦~JLADb = KNXZE/M§WL¢/KNIæXzWCl ­ è'`hg�`[ Dêmlv�§´�Ùm£�XZW3K°O¤W > £xA
WYKVK²£LC�O¤£�£xC/K¨¦�OBJLb§KVJ ¯3Xz¡Z¡}WL¢gKoXz¦�OBE/I©ABE/¡ > X^¦ ­ è'`hg�`h ¤ê¨�©�Ñ´�R!E?£xXZaNXZ �O�£xXZEgMÑ£LC/XZW!O¤£
£LC/Kµ /JYA­Ig¢/aN£LXZADE¨WY£xOBMDKBd¤£xC/K7OBJY£LXZWLOBE²¯3Xz¡Z¡?WLKNKV¸:£xA!b�XzE/XZb§X_^NK9£xC/K7aVADW»£9A¤¦� /JLA�I/¢/a·£xXzADEÄdu;è>`DêµWY¢ = ¾YKVa·£!£LA§£LC/K:aVADEgWY£xJLOBXZE?£ £LC�O¤£ ­ è'`hg�`h ¤ê�´k�§´U� C/XzW XZW3OBa�C/XzKN«BKVI©O�£�`Ci©`h ­´��XZb§XZ¡ªO¤J²aVOB¡ZaN¢/¡ªO¤£LXZADEgW*KVW»£�O = ¡zXZWYCÖ£LC�O¤£5£LC/KGJYKN£L¢/JLEÖ£xAÔ£xCgKGO¤JY£xXzWxOBE�¦~JYADb WY¢/XZE/M
£LC/K5¦�OBJLb§KVJ�Ak«BKVJ:£xC/Kp�;¢�OB¡zXz£ > AB¦7£LC/KÑMDJxO¤XZEÔXZW¥MBXz«DKNE =?>/µ è'c!g�c[ Dê=lT�Ñd}¯3C/XZ¡zKo£xC/K
JYKN£x¢gJLE/W £xA = KVXZEgM5WL¢/KNI©OBJYK�l µ è>c9g�c� Dêml��Ñd/¯3C/KVJYK î

µ è'c!g�c[ ¤ê=i ¯° ± ¤P¥�t(è'c� Dêml�t(è'cBêÕ¦~ADJWcb³§c� 
f ¦~ADJWcba�c[ 

� CgK�¦�OBJYb�KNJ�¯3XZ¡Z¡�a�CgA­ADWYK�MBJxOBXzE/�;¢�O¤¡ZXz£ > £xAæb§XZEgXZb§X_^VK²C/XZW: /JYA­Ig¢/aN£LXZADEØaVADW»£oA¤¦n¤è'cBê6WL¢ = ¾YKVa·£7£LA�£xC/K aNADE/WY£LJxOBXzE?£�£xC�O¤£ µ è'c!g�c[ BêI´¶�Ñ´9� CgXZW�¡ZKVOBI/W�£LA:OBEÑK��;¢/XZ¡zX = JYXZ¢/b
 /JYA­Ig¢/aN£LXZADE#I/KNaVXZWYXZADE#AB¦fc[ �´
� CgK²Ð6OBJLK·£xA5AD ­£xXZb�OB¡8£xJLOBE/WY¦~KNJµ¯7AD¢/¡ZI�£xOB¸BK¥ g¡ªOBaNK¥O¤£&£LC/KC�;¢�OB¡ZX^£ > ¡zKN«BKV¡ZWIcBS OBEgI` S £xC�O¤£�b�O�â­XZb§X_^NK!£xA¤£�OB¡ÄWY¢/JL g¡Z¢/W¸·�d�WLA5£xC�O�£ î

j � è'` S ê�i¹u � è>` S ê O¤E/I t � è'c S ê�i¹n � è'c S ê
Ùm¦6 
KVAD /¡zK¥OBJYK¥WL¢º�§aVXzKVE?£x¡ > C/ABb�ADMBKVE/KNAD¢/WVd­£xC/K:¡ZKNMDXZWY¡ªO¤£L¢/JLK�b§XZMDC?£ WYXZb§ /¡ > b�OBE­¬

I�O�£xKÑ£xC�O¤£:£LJxOBE/WLOBaN£LXZADEgW¨£xOB¸BK§ /¡ªO¤aVK�O¤£:£xC/K��;¢�OB¡ZX^£ > ¡ZK·«DKN¡ZW:c S OBE/I»` S d®A = «�XªO¤£LXZE/M
E/KNMDAB£LXªO¤£LXZADE/W = K·£�¯µKNKVE§£xC/K3 �OBJ»£xXzKVW�£xA¥£LC/K aVADE?£LJxOBa·£°´��®A²JYKVWYAD¡z«BK!O¤b = XZMB¢/Xz£ > O = AD¢g£
£LC/K*WLXzI/K* �O > b§KVE?£xW�£LC�O¤£�b§XZMBC;£ = K²b�O¤I/Ko£xA�WL¢/W»£�OBXzE\O�aVADE?£xJLOBaN£VdÄ¡ZK·£�¢/W�OBWLWY¢/b�K
£LC�O¤£&£LC/K:¡ZKVMBXZWL¡ZO¤£x¢gJLK�C�OBW3b�O¤E/I�O¤£LKVIH�;¢�OB¡zXz£ > £xC/JYKVWLCgAD¡ZI/WNd8OBE/IÆ£xC/O¤£&£xCgKVWLK¨OBJYK�£xC/K¼5½ pzy��Y���xr~�Vùxyms��~y�uxpZ�zr�ùLqz��j�q­qz�x������jm��p;yms�þYuxjmw�� q��9w�rt�0r~w��;�ªj�qz����¾�r~�;qZ�xr8��jmp^qZ���~����j�qz��y��9�~y��x�^qZpZjm���»q��

¿



ADEg¡ > £LC/JLKNWLC/AD¡zI/W!£LC/K¨aVAD¢/J»£xW�¯3XZ¡Z¡�KVEg¦~ADJYaVK¤´�Ù&OB¡ZWYA�OBWYWL¢/b§K²£LC�O¤£3£xCgK*Ð9O¤JLKN£LA Ü  g£LX^¬
b�OB¡O�;¢�OB¡zXz£ > ¡zKN«DKN¡ZW�c S OBE/IÀ` S WxO¤£LXZWY¦ > £LC/K+ /OBJY£LXZaVXz �O¤£LXZADE5aNADE/WY£LJxOBXzE?£xWVd�è»[kê�OBEgIÔè�eBê·´
� C/XzW+K·Ó�KNaN£xX^«DKN¡ > WY£LAD /W+£LC/Ko¢/WYKoAB¦UWYXZI/K¨ �O > b�KNE?£xW+Á?£xC/K5 �O¤JY£ > JLKNaVKVX^«�XZE/M§£xC/K² �O > ¬
b§KVE?£¥aVOBE/E/AB£:aNADb§b�X^£!£LAÆ /JLAk«�XZI/XzE/M#Or�;¢�OB¡zXz£ > ¡ZKN«BKV¡�CgXZMDC/KNJ+£xC/OBE©£xC�O�£:KVEg¦~ADJYaVKNI
=?> £LC/K¥aVAB¢/JY£Vdg¯3C/XZ¡zK�KVX^£xC/KNJ&WLXzI/K�¯3XZ¡z¡(KNE?£xKVJ £LC/K�£xJLOBE/WxO¤aN£xXzADEÆKN«BKVE#¯3Xz£LC/AD¢g£3O5WYXZI/K
 �O > b§KVE?£� /JLAk«�XZI/KNIÀ£LC/XZW&£LJxOBEgWxOBa·£xXZABEÀWLO¤£xXzWY¿�KNW�£LC/K: �OBJ»£xXZaNXZ �O�£xXZABE�aVADEgWY£xJLOBXZE?£LWV´� X^£xC = KNE/KN«BAD¡ZKNE;£oJLKNMD¢/¡ªO�£xXZABEÄd}aVX^«­Xz¡�¡ªO°¯³¾Y¢/IgXZaVXZOB¡�KNEg¦~ADJLaNKVb§KVE?£o¦~ABWY£xKNJLW¨£xJxO¤E/W»¬
OBa·£xXzADE/W§O¤£�Ð9OBJYKN£xA Ü  g£xXzb�OB¡I��¢/OB¡ZX^£ > ´Ò� CgXZW§ /JLAk«�XZI/KNW�O = KNE/a�C/b�OBJL¸�¦~ADJ§OÔ¯µKN¡Z¡
¦~¢/EgaN£xXzADE/XzE/M+b�OBJL¸¤KN£UWY¢/ / 
ADJY£LKVI =?> K��§aNXZKVE?£UaNADE?£xJxO¤aN£�KNEg¦~ADJLaNKVb§KVE?£UXZE²£xC/K aNAD¢/JY£LWV´Â�AB£xXzaVK�OB¡ZWYAÀ£LC�O¤£*X^¦µ£LC/KVJYK�¯7KVJLK�E/A©aVAB¢/JY£LWoADJ¨AB£xCgKVJ¨KVEg¦~ADJYaVKNb�KNE;£*b�KNa�C�OBE/XzWLb§WVd
£LC/K��;¢�OB¡zXz£ > ¡zKN«DKN¡ZW�¯µAD¢g¡ZI = K+WYKN£ O�£µ£xCgK+aVABWY£&b§XZEgXZb§X_^VXzE/M�¡zKN«DKN¡ î f­d­K·Ó�KNaN£xX^«DKN¡ > I/K·¬
W»£xJLA > XZEgM�£xC/K²M?OBXzE/W!¦~JYADb £xJxO¤I/KB´!Ù�E/I/Xz«�XzI/¢�OB¡zWV¼8XZE�O = XZ¡zXz£ > £LA�«DKNJLX^¦ > �;¢�OB¡zXz£ > O¤£!£xC/K
b§ADb§KVE?£¥O�£LJxOBE/WLOBaN£LXZADE©£xOB¸BKNW¥ /¡ªO¤aVK*b�OB¸BKNW¥K��§aVXzKVE?£:KVaNADE/ADb§XZa*OBaN£LXz«�Xz£ > I/KN (KNE/I
ADEÀO5W > W»£xKVb A¤¦9aNAD¢/JY£LW²è�ADJ WYADb�K¥A¤£xC/KNJ b�KNa�C�OBE/XzWLb�ê�£xAÑKVE­¦~ADJLaNK¨ gJLADb§XZWYKVW3O = AD¢g£�;¢�OB¡zXz£ > ´
Ã1Ä����y���O��Å��
�[�;�����N�HÆ���ÇÉÈ�Äk����ÊÉ�������­�h�'ÇÉ�
Â�A�¯ aVADEgaVXZIgKVJ5£xC/K#¡zKVMDXzWL¡ªO�£xADJN¼vW*XzE/aVKNE?£xXz«BKVWÑ£xA\XZb§ /¡zKVb§KVE?£5 
AD¡ZXza > ´vw�KVJYKÀÙ²WLC�O¤¡Z¡
£LJLK°O�£¥£xC/K5¡zKVMDXzWL¡ªO�£xADJ!OBW:OÆWLXzE/MD¡ZKoXZE/I/X^«�XZI/¢�O¤¡®¯3C/A#a�C/A�ADWYKVWË�;¢�OB¡ZX^£ > £LC/JLKNWLC/AB¡ZI/W¥£xA
b�O�â­XZb§X_^NKUO�¯7KVXZMBC;£LKVI*WY¢/b AB¦/£xCgK�¯7KV¡^¦�OBJLK7AB¦/£xCgK7£�¯7A�MDJLAB¢/ /WVd¤ /¡ªO¤aVXZEgM+O3¯µKNXZMDC?£�A¤¦Ì ADE�£LC/K+¦�OBJYb�KNJLW&O¤E/IÔ[Il Ì ADE�£xCgK¥OBJY£LXZWLOBE/WV´�Á¥JLABWLWLb�OBEÆO¤E/I�w!KN¡Z /b�OBEÄ´�è»[kéBéBc;ê
XzI/KVE?£xX^¦ > ADEgK¨WYKN£�AB¦6¡ZKNMDXZWY¡ªO¤£LXz«DK!XZE/W»£xX^£x¢g£LXZADE/W7£xC�O¤£�aVOBE#¡ZK°O¤I#£LA�WY¢/a�C©O¤EÀAB¢g£xaNADb�K¤´
� CgXZW3¡ZKVOBI/W&£xCgK¨¡zKVMDXzWL¡ZO¤£xADJ�£xA§a�C/A�ADWLKË�;¢�OB¡zXz£ > £LC/JLKNWLC/AB¡ZI/Wxc�Í#O¤E/IÎ`�Í�£xAÑWLAB¡z«DK î

Ï¶ÐyÑ ÌÀÒ j9è>`DêEl�nBè>cDê�ÓW¥³è»[xl Ì ê Ò t(è'cBêmlvu;è'`BêÔÓ
WY¢ = ¾YKVa·£+�®AÑ£xC/K: �OBJ»£xXzaVXZ /O¤£xXzADE�aVABE/WY£LJxOBXzE;£LW î

j6è>`Dêml�n¤è'cBêml�j6è�f?ê��ºf OBE/I t�è>cDêmlou;è'`Bêml�t�è�f?êI�)f
Õ



Ð�JLAk«�XZIgKVI�£xC/KÆaNADE/W»£xJxO¤XZE?£xW5I/A\E/A¤£ = XZEgIÄdUWLAÔ£xC�O�£5£xC/KÆXzb� 
ADWLKNIÂWLAB¡Z¢g£LXZADE�XzW*E/AB£
WYAÂK·â�£xJYKVb§KG£LC�O¤£�X^£�IgJLXz«BKVW�ADE/KæABJ = AB£xC×MDJLAD¢g /W�£LA�£xC/KGKVI/MBKæAB¦¨OB¢­£�OBJY¸ > d&£xC/K
¡zKVMDXzWL¡ªO�£xADJ�¯3XZ¡Z¡(a�C/A�ADWLKËc�Í#O¤E/IÎ`�Í�£xAÑWxO¤£LXZW»¦ >(î

j � è'`�Í/ê�i [xl ÌÌ u � è>`�Ígê è×Ö?ê
OBEgI t � è'c�Í/ê=i Ì

[¨l Ì n � è>c�Ígê è�c;ê

Ùm¦ Ì i Ú� £LC/XZW7¯3XZ¡Z¡ > XZKV¡zI�£xCgK:Ð9OBJYKN£xA Ü  g£LXZb�OB¡(WYAD¡Z¢­£xXZABErc�Í�ikc S dgOBE/I�`�Í�i©` S ´
Ùm¦3XzE/WY£LK°OBI Ì � Ú� £xCgK�¡ZKNMDXZWY¡ªO¤£LADJ�¯3XZ¡z¡�WYKN£�c�Í = KV¡zAk¯ £xC/K�Ð9OBJYKN£xA Ü  g£LXZb�OB¡�¡ZK·«DKN¡�d
¯3C/Xz¡ZK�`�Í¥XzWH (KNMDMDKVIoO = A�«BK7X^£xWHÐ6OBJLK·£xA Ü  g£LXZb�OB¡¤«¤OB¡z¢/K î O3 /JLA�¬m¦�OBJYb�KNJÄ¡ZKNMDXZWY¡ªO¤£LADJ�¯3XZ¡z¡
OBIgAD g£�¡ZO�â­KVJ!WY£�O¤E/I�OBJYI/W+¦~ADJ3¦�OBJLb§KVJYWVd�OBE/Iæ£LAD¢/MDC/KNJ+ADEgKVW+¦~ADJ+OBJY£LXZWLOBE/WV´-�­XZb§XZ¡ZOBJL¡ > dÌ ³ Ú� ¯3XZ¡z¡/¡ZKVOBIÑ£xA�c�Í = KNXZE/M¨WLK·£ O = Ak«DK+X^£xW�Ð9O¤JLKN£LA Ü  g£LXZb�OB¡/¡ZK·«DKN¡�d;¯3C/XZ¡zK¨`�Í5XZW�WLKN£
= KV¡zA�¯³Xz£LW&£xC/JYKVWYC/AD¡ZI�´Â�AB£xXzaVK�CgA�¯7KN«BKVJNd8£LC�O¤£µK·â­aVKN g£3¦~ADJµ£xCgK�I/XZJYKVa·£ XZb§ �OBa·£µAB¦H£LC/K�¡ZKNMDXZWY¡ªO¤£LXZADEÑ¯3C/Xza�C
b§Ak«DKVW#£xJLOBE/WLOBaN£LXZADE/WÀABÓ±£LC/K�Ð6OBJLK·£xAÒÃ8JYADE?£xXzKVJVd!£xC/KØaVAD¢gJY£ÀW > WY£LKVb XZb§ (ABWLKVW#E/A
OBIgI/Xz£LXZADE�O¤¡!I/KVOBI ¯µKNXZMDC?£#aVABWY£xWN´�Ù�E ¦�O¤aN£°d�£xC/K\aNXz«�XZ¡!¡ªO°¯4aNAD¢/J»£xW#XZE)£LC/XZWÆb§A­IgKV¡
KN /Xz£LADb�X�^VKo£LC/KÑaVX^«­Xz¡9¡ZOk¯ XZIgK°OB¡�A¤¦µ /JYKVI/XzaN£xO = ¡ZKÑO¤E/I�K��§aVXZKNE?£²KNEg¦~ADJYaVKVb§KVE?£¨AB¦�£xC/K
¡ZOk¯:´
Ü ¦}aNAD¢/JYWLKBd;£xCgXZW�XZW�O¨W»£ > ¡ZX_^NKVI�JLKV gJLKVWYKVE?£�O�£xXZABEÄ´=��KVOB¡8aVX^«­Xz¡�¡ªO°¯Ø¾Y¢gI/MDKVW7I/A¨JLKN£xOBXZE

WYADb�K7I/XZWYaVJYKN£xXzADEÄ´®Ùm¦�£xC/K > IgXZI*E/A¤£9£xCgK > ¯µAD¢g¡ZI = K&¢/E�O = ¡ZK�£xA+JYKVWY (ADEgI*£xA�K·«­XzI/KVEgaVK<Ø
í >  /¢/JY (ABWLK�C/KNJLKÆXzW²£xAæK·âgOBb§XZE/K§£xC/K� 
AB£LKVE?£xXZOB¡UWLC/ADJ»£xaNADb�XzE/MDW²AB¦3K��§aVXzKVE?£ÑOBEgI
 /JYKVI/XzaN£xO = ¡ZK�KVE­¦~ADJLaNKVb§KVE?£&AB¦Ä¡ZKVMBXZWL¡ZO¤£xXzADE =?> £LC/K+aNAD¢/J»£xWVd­WLA5O¤¡Z¡ZAk¯3XzE/M¥£xC/K!aVXz«�Xz¡
¡ZO°¯
aNAD¢/JY£LWUXZEÑ£xC/XzW�b�A�I/KV¡­£xA²O¤£L£xOBXZEÑWL¢ga�C�O:WY£�O¤E/I�OBJYI�WYXZb§ /¡ > b�OB¸¤KVW�£xCgK!aNADE/WLK��;¢/KVE/aNK
AB¦®¦�OBX^£xCg¦~¢/¡(KVEg¦~ABJLaVKNb�KNE?£�OBW W»£�OBJY¸#OBW  
ADWLWYX = ¡zKB´

�$ÇÉ�o�»ÇÉ�§�U�y�ÚÙC��Û5Ç8���¡�9�~�9�
�
Â�A�¯.aVADE/WYXZI/KNJoOÀ¸BK > IgXzÓ(KVJLKNE/aVK = KN£�¯7KVKVE�aNXz«�XZ¡�¡ZO°¯ OBE/I�aVADb§b§ADE�¡ZO°¯.W > W»£xKVb§W î
£LC/KoXzb� 
ADJY£xOBE/aNK²O¤aVaVABJLI/KNI©£xA�aNKVJ»£�OBXzE;£ > ´-�µKNa°OB¢gWLK*aNADb�b§ADEÀ¡ªO°¯Ò¾Y¢/I/MBKVW+K�â­KVJLaNXZWYK
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OÂb§ADJLKGXZE?£xKNJL /JYKN£LXz«DKÔJYAD¡ZKÀ£xC�O¤E £LC/KVXzJ�aVX^«�XZ¡�¡ªO°¯ìaVAD¢/E?£LKVJL /OBJY£LW�£xC/KÔAD¢­£xaVABb�K©A¤¦
¡zXz£xXzM?O¤£LXZADEïXZEº£xCgKÔaVADb§b�ABE¶¡ZO°¯4aNAD¢/JY£LW#XZWÆ¡ZKNWLWÆ¢/EgXz¦~ADJYbGd!OBE/I ¡ZKNWLW# /JYKVI/XzaN£�O = ¡ZK
O¤£¨£xCgK�b§ADb�KNE?£o¡zKVMDXzWL¡ªO�£xXZABEØXzW² /OBWLWYKVIÄ´G� C/K�¢/WYK�AB¦6¾Y¢/JYXZKNWoXZE\£xCgK�aVADb§b§ADE�¡ZO°¯
W > W»£xKNb b�OB¸BKNWµAD¢­£xaVABb�KNW7K·«DKVE�b�ADJYK!CgKN£xKNJLADMBKVE/KNAD¢/WV´�`�K·¦~KVE/I/KNJLW7AB¦�£LC/K+aNADb�b§ADE
¡ZOk¯ñW > W»£xKNb aVADE?£xKNE/IÖ£xC�O¤£5£LC/K#aVADb§b§ADEÂ¡ªO°¯ aVAD¢gJY£xWÑO�£L£xKNE?£xXZABEÖ£LA©£xC/K×åt¾Y¢gWY£xXzaVK
AB¦ £LC/K�aVOBWLKNçÔb�ABJLK�£LC�OBEÂaNADb§ (KNE/WxO¤£LKVWo¦~ABJ²£xCgK�K·â�£xJLOæ¡ZK·«DKN¡µAB¦3¢/Eg /JLKNI/XZa·£�O = Xz¡ZX^£ >
KNE;£xOBXZ¡zKVI =?> £LC/KVXzJ§XzE/I/KN (KNE/I/KVEgaVKB´¹�µ¢g£�¯3C/KVJYKæI/K·¦~KVE/I/KNJLW�A¤¦�£xC/KGaVADb§b§ADE×¡ZO°¯
£LJxOBI/X^£xXzADE#WLKVK ¾Y¢/WY£LXZaNK²¯3Xz£LC©OÑC;¢/b�O¤Eæ¦�OBaVK¤d(aNXz«�XZ¡}¡ZO°¯±WL¸¤KV g£LXZaVW+ (KNJLaVKNXz«BKÔåt¾Y¢/W»£xXzaVKVç
¯3X^£xCÀO*«DKVJ > C;¢/b�O¤EÀ£LKVE/I/KNE/a > £LA�aVOB /JYXZaVK:O¤E/IGaNADJLJY¢/ g£LXZADEÄ´w�KVJYK�Ù�¦~A­aN¢/W:ADEØ£LC/KÑXZI/XzADW > E/aNJxOBW > AB¦�£xC/KÑaVABb�b§ADE\¡ªO°¯ aVAD¢/J»£xWNd9OBEgI�b > OBJ»¬
MD¢gb�KNE;£7I/A�KVW7E/AB£&IgKV 
KVE/I�ABE�£xC/K!aVADb§b§ADE�¡ZO°¯ºaVAD¢gJY£xW = KNXZE/M = K·£L£LKVJ&O�£7£xOBXZ¡zADJLXzE/M
£LC/KVXzJ¥JL¢/¡zXZE/MDW�£LAÀ£LC/K§b�X^£xXZMDO¤£xXzE/M�I/K·£�OBXz¡ZW¥AB¦µK°OBa�C�a°OBWYKB´��6AÀ£xC/KÑK·â�£LKVE?£o£LC�O¤£:£xC/K
aNADb�b§ADE§¡ªO°¯ºaNAD¢/JY£LW OBJYK!WY¢/aVaNKVWLW»¦~¢/¡}ADE§£xC�O¤£µI/XZb§KVEgWLXZABEÄd;Xz£7ADE/¡ > W»£xJYKVE/MB£LC/KVEgWµ£xC/K
aVOBWLK:AB¦6aVADb§b§ADE#¡ªO°¯%aNAD¢/J»£xWV´
� CgK§b§A�I/KV¡�XzE/aVABJL 
ADJxO¤£LKVW�£LC/K5XZI/XzADW > E/aNJxOBWYXZKNW¥AB¦7£LC/K5aVABb�b§ADEÔ¡ªO°¯ aVAD¢gJY£xW =?>

OB¡z¡ZAk¯3XZEgM§£LC/K²£LC/JLKNWLC/AD¡zI/W�Ýc�Þ�OBE/ITÝ`[ÞÂO¤ / /¡ZXzKVI =;> £xC/K²aVADb§b§ADEæ¡ZOk¯ëaNAD¢/J»£xW+£LA = K
I/JLO°¯3E�¦~JLADb�Oµ¾YADXzE;£7 /JYA = O = Xz¡ZX^£ > I/XzWY£xJYX = ¢­£xXZABEÑ¯3X^£xC�aV¢/b*¢g¡ªO¤£LXz«DK3I/KNE/WLX^£ > ¦~¢/E/aN£LXZADEß�dÄ¯3CgXZa�CØXZW�£�O¤¸BKVEØ£xA = K§aNADE?£xXzE�¢gAD¢/WV´Ñ� C/KÑJYK°OB¡zX_^VKNIÔ«BO¤¡Z¢/KNW�¦~ADJ�Ýc�ÞïOBE/IkÝ`[ÞïOBJLK
E/A¤£3¸�EgA�¯3EæO¤£ £xCgK:£LXZb§K¥¡ZKNMDXZWY¡ªO¤£LXZADE�XZW  �OBWYWLKNIÄ´� K�a°OBE§£xC/XzE/¸*AB¦(£xC/K� �OBJ»£xXZaN¢/¡ªO¤J�£xJxO¤E/WxOBa·£xXzE/M² /OBXZJUAB¦ÄOBE�O¤JY£xXzWxOBE�OBE/I�O¨¦�O¤JLb§KVJ
OBWoJLKV gJLKVWYKVE?£�O�£xXz«BK#AB¦!O©¡ªOBJYMDK�E;¢/b = KVJ5A¤¦3WLXZb§XZ¡ZOBJ:E/KVMBAB£xXZO¤£xXzADE/W²£xOB¸;XZE/Mæ /¡ªOBaNK�XZE
WYA­aNXZKN£ >!à ´ÀT�OBJLXZO¤£xXzADE�XzEáÝc�ÞºOBE/IâÝ`[Þ)W»£xKNb�W¨¦~JLADb	£�¯7AÔWLAD¢/JYaVKNW î «¤OBJYXªO¤£LXZADEØXZEØ£xC/K
I/K·£�OBXz¡ZW®AB¦�£xCgK& �OBJ»£xXZaN¢/¡ªO¤J6aVOBWLKNW = JLAB¢/MDC?£�£xA!£xC/K&aNAD¢/J»£xWVd;O¤E/Io£xA+I/XzÓ(KVJYKVE/aNKVWUOBb§ADE/M
XzE/I/Xz«�XzI/¢�OB¡­¾Y¢/IgMDKVW�XzEæ£xCgKoXZE?£LKVJL gJLKN£xO¤£xXzADE©AB¦9£xC/K*¡zKN£Y£xKVJ!AB¦�£LC/K*¡ªO°¯IÁ»X�ãåä²¯3C�O¤£¥I/A
 /CgJxOBWYKVW§WL¢/a�CÒOBWÂå» /JLA�AB¦ =?> OØ /JYKV 
ADE/I/KNJxOBEgaVKÀAB¦+£LC/K#KN«�XZI/KNE/aVKNç�JYK°OB¡z¡ > b§K°O¤E

æ ;g�xrg�~y�uxw��H���0qZr~pz�xpZrtqDqz�xr/�~uxl(uxwúj�qZ� �0r­�xr~�x�Z� q���søux�L�~qz��y��6jm�?j8svy�pZlHjmw�����j�qz��y��}yms°�xrtqzr~pZy�n�r~�xr~� q���jml}y��Ln
�~y�uxp^qZ�jm�x�9��jm�zr~�­pZj�qZ�xr~p�qZ��jm�9pªjm�x�xy�l}�Lr��z���<8­y�ý?rt�0r�p�ù����6qz�xr
jm��jmw �Y�Z���;qZ��j�q�svy�w�w�y�ý��?qZ�xr~pzr(jmpzr8�Zy�l}r/n�r~�»ux���xr8pªjm�x�Ly�l�mjmpZ�újmõxw�r~��ù·��j~�L���LnHqzy®�xy}ý­� qz��ux�x�~r~pzqZjm���0q���jmõ·y�uYq/qZ�Lr
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ó�0)ô�ëk�x���^qZpz��õxuLqz��y��6ux�L�xr~��r~�z�ªjmpZ��w �6j~ý­û0ý;jmpz�V�
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� C�O�£oI/AGJLK���¢gXZJLKNb�KNE?£xWoWY¢/a�C�OBW¨£xC/K§¢/WYK�AB¦§å»JLK°O¤WLADE�O = ¡ZK§a°OBJYKVçGXZb§ /¡ > O = AB¢g£*O
WY¢/ / /¡zXZKVJN¼vW ¡zXªO = XZ¡ZX^£ > ¦~ADJ I�OBb�OBMDKNW I/¢/JYXZE/MÑWLCgXZ / /XzE/M�

R!¡ZWYA�aVABE;£LJLX = ¢g£xXzE/M�£LA�£LC/KoC/K·£xKNJLADMDKNE/KVX^£ > A¤¦�aVADb§b§ADEG¡ZO°¯×¾Y¢/I/MDKNW�OBJYKo /JYKVI/XzW»¬

 
ADWLX^£xXzADE/W+£LAÀJY¢/¡ZK5XzE\aVKVJ»£�OBXzEÔ¯&O > WV´�QµADE/WYXZI/KNJ:£LC/KÑXZI/XzADW > E/aNJxO¤£LXZa*JYKV /¢­£�O¤£LXZADE/W¥A¤¦
WYADb�KU¾Y¢/I/MDKNW!O¤W&£xAD¢/MBCÀABJ&¡ZKNE/XZKNE;£3WYKVE?£xKNE/aVKNJLWN´µÙ�E#WLADb§K¥a°O¤WLKVW £LC/KVWYK¨¡zK°OBEgXZE/MDW&OBJLK
 /JYKVI/XzaN£xO = ¡ZK¤´�Q&O¤E/KVW0¬ � JLADE/K¤´�è�eBfDfg[�ê&¿�E/IgW�KN«�XZIgKVE/aNKo£xC�O�£+£xCgKoJxO�£xK*O�£+¯3C/Xza�Cæ£xC/K
R!JLb > QµABJL /W�AB¦6KVE/MDXzE/KVKNJLW�MDJxO¤E;£LW3 (KNJLb§Xz£xW&¦~ABJ3¯7KN£L¡ªOBEgI/W!IgKN«DKN¡ZAD gb�KNE;£�JYKVWL 
ADE/IgW
£LA�£xCgKG �O¤JY£xXzWxOBEgWLC/Xz ×AB¦+£xC/K*¾Y¢/I/MDKNW�K�âg 
KVa·£xKNI)£xA�JYKN«�XZK·¯ I/KVaNXZWYXZADE/WN´©�­XZb§XZ¡ZOBJL¡ > d
QµA°â\O¤E/I/ö¨O�£�^B´�è�eBfBfg[�ê�¿�EgI\£LC�O¤£7¾Y¢gI/MDKVWN¼Ä �OBJ»£xXzWxOBEÔADJYXZMDXzE/W�O�Ó�KNaN£¥£xCgK5I/KVaNXZWLXzADE/W
£LC/K > JLKVEgI/KVJ�XzE5OB / 
ADJY£LXZADEgb�KNE;£�OBE/I5JYKVI/XzWY£xJYXZa·£xXZEgM+a°O¤WLKVWN´ Ü ¦8aVAD¢/JYWLK¤d�W»£�OBa�¸;XzE/M�£xC/K
¾Y¢/IgXZaVXZOBJ > ¯3X^£xC�ABE/KB¼½W& 
AD¡ZX^£xXZaVOB¡�OB¡z¡ZXzKVWUXZW7WL¡ZAk¯¶OBEgIÆ¢/E/ /JYKVI/XzaN£�O = ¡ZK�¯µADJY¸8´�QµADE/WLXzI/KVJ
Å�XZWYKVE/CgA�¯7KVJN¼vW+OB / 
ADXZE?£Lb�KNE;£3A¤¦�ÅUOBJL¡ � OBJYJLKVE#£xA5£LC/K{��¢/ /JLKNb�K²QµAD¢gJY£°d8OÑI/KNaVXZWYXZADE
C/K:¡ZO¤£xKNJ&a°OBb§K¥£xAÑJLKN (KNE?£°´
Ù�E�£xC/XzW7O¤E�OB¡ > WYXZWU£xC/K�aVADb§b§ADE�¡ZO°¯)aVAB¢/JY£LWµI/X^Ó�KNJU¦~JYADb.£xCgKVXZJUaNXz«�XZ¡8¡ªO°¯ÒaVAD¢/E?£LKVJ»¬

 �O¤JY£xW3ADEg¡ > XzE#£LC/KVXzJ�X�Y#Ý<÷O\+X&¢/E/ /JYKVI/XzaN£xO = XZ¡zXz£ > O¤£3£xC/K¥£LXZb§K¥¡ZKVMBXZWL¡ZO¤£xXzADE�XzW  �OBWLWYKVIÄ´
Ù�EæOB¡Z¡HAB£LC/KVJ�JLKNWL 
KVaN£LW+£xCgKoaVABb�b§ADEÀ¡ªO°¯�aNAD¢/JY£LW�OBJYK²£LJLK°O�£xKVIæOBW+AB (KNJxO¤£LXZE/M§XZE#£xC/K
WLOBb�K§b�OBE/E/KNJ*OBW¨£xC/K�aVXz«�Xz¡�¡ZO°¯�aVAD¢/J»£xWNd9¯3Xz£LCÂO°¯&O¤JLI/W*¡zKN«BKV¡ZW�¤æd�aNAD¢/JY£oaVADW»£xWb�Ñd
OBEgIæ£xC/Ko¡ªOBa�¸#AB¦UW > EgKVJLMBXZKVW�¯3X^£xC©aNAD¢/E?£xKNJLWY¢/Xz£LW = KNXZE/M�C/KV¡zI©K��;¢�OB¡�´ Ü ¦UaVAD¢gJLWLK¤dÄ¯µK
b§XZMDC?£+K·â­ (KNaN£¥£LC�O¤£�£LC/KÑO°¯&OBJYI\¡ZKN«BKV¡zW+¯µAB¢/¡ZI©£LC/KVb§WLKN¡z«DKNW = K*b§ADJYKo«¤OBJLXZO = ¡ZK¨XZE\O
aNADb�b§ADEØ¡ªO°¯.W > WY£xKNbGd6£xC�O¤£²aVAB¢/JY£²aVADW»£xW¨¯µAD¢g¡ZI = K�CgXZMDC/KNJVd6OBE/IØ£xC�O¤£²MDX^«DKVEØ£xC/K
MDJYK°O¤£LKVJ¨aVADb§ /¡zK·â­Xz£ > XzE/I/¢/aNKVI =?> £xCgK�aVABb�b§ADEØ¡ªO°¯ aVAB¢/JY£LWV¼6O¤£L£LKVb§ g£:£xAæIgXZWLaNKVJYE
£LC/K�b§ADWY£µK��;¢/Xz£xO = ¡zK+JLKNWLAD¡z¢g£xXzADE�AB¦}£LC/K�aVOBWLKNW = KNXZE/M*CgK°OBJYIÄdg£xC/O¤£ aVAB¢/E?£xKVJYWL¢/X^£ W > E­¬
KNJLMDXzKVW3¯µAD¢g¡ZI = K¨b�ADJYK²Xzb� 
ADJ»£�OBE?£°´Iw!Ak¯7KN«DKNJVd�£LA�¸¤KVKV G£xC/K²WLAD¢/JYaVK²AB¦�£xCgK²JYKVWL¢g¡z£xW
aN¡ZK°O¤JVd/Ù7¸BKVKN ©OB¡z¡�AB¦®£xCgKVWLK:¦�OBa·£xADJYW3£LC/K:WxOBb§K�¦~ADJ = AB£xCÀW > W»£xKVb§WV´� CgXZ¡ZK�£LC/KU¡ZKNMDXZWY¡ªO¤£L¢/JLK�¸;E/Ak¯3W®£xC/KUWLC/OB (KUAB¦­£xC/KUI/KNE/WLX^£ > ¦~¢/E/a·£xXZABE$ß�d�£LC/K7OBaN£L¢�OB¡
JYK°OB¡zX_^°O�£xXZABE/W�AB¦7£xC/XzW¥I/XZW»£xJLX = ¢g£LXZADEØOBJYK§EgAB£¨A = WLKNJY«BKVI =?> £xCgK�¡zKVMDXzWL¡ªO�£x¢/JYKo¯3C/KVE�Xz£
 �O¤WLWLKNWÎ�;¢�O¤¡ZXz£ > aVADE?£xJYAD¡¥¡ªO°¯3WN´øw�Ak¯µK·«DKVJNd²XzE/I/X^«­XzI/¢�OB¡zW�I/AïA = WYKVJ»«DK�£LC/K|�;¢�OB¡ZX^£ >
£LC/JLKNWLC/AD¡zI/W+Xzb� 
ADWYKVI =?> £xC/KoaVAD¢/J»£xW = K·¦~ADJLK¨£xC/K > a�C/A�ADWYKo£xC/K$�;¢�OB¡ZX^£ > ¡ZKN«BKV¡zW!£xCgK >
¯3Xz¡Z¡�WY¢/ / /¡ > ´U� C;¢/WVd
OBE > aNADE?£xJLOBaN£3£xC/O¤£ £�OB¸¤KVW3 /¡ZOBaVK�¯3Xz¡Z¡�IgA�WYA�O�£3aVAD¢/J»£�XZb§ (ADWYKVI
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�;¢�OB¡zXz£ > £LC/JLKNWLC/AD¡zI/WVd:Ýc�ÞºOBE/I¶Ý`�Þ×£xC�O�£*WxO�£xXZW»¦ > £xC/K� /OBJY£LXZaVXz �O¤£LXZADEØaVADEgWY£xJLOBXZE?£LW²¦~ADJ
£LC/K¨OBJY£LXZWxO¤E#OBE/I#£xC/K¥¦�OBJYb�KNJ®(�7KVa°O¤¢/WLK\£xC/K\aN¢/b*¢/¡ZO¤£xX^«DK©I/KNE/WLX^£ > ¦~¢/E/a·£xXzADE©ß XZWÆaVABE;£LXZE;¢/AD¢gW#£LC/KVXzJÆXZWr^NKVJYA
 /JYA = O = XZ¡ZX^£ > £LC�O¤£�£xC/K¨aVABb�b§ADE#¡ªO°¯±aNAD¢/JY£LW!Xzb� 
ADWYK�£xC/K²Ð9OBJYKN£LA Ü  g£xXzb�O¤¡ù�;¢�OB¡ZX^£ >
£LC/JLKNWLC/AD¡zI/Wmc S OBEgI�` S ´9� C/XzW9aNADb� 
ADJ»£xWH¯3Xz£xC¨£xC/K7aVX^«­Xz¡?¡ªO°¯�aNJLXz£LXZaNXZWLb³£xC�O¤£6£xC/K7aVADb5¬
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¡ZOk¯¹W > WY£LKVb XZW¥X^£°¼½W:JLKVWY (ABE/WLK§£xA#E/KN¯�¡zKVMDXzWL¡ZO¤£xXzADEÄ´*Ù�E\£xC/XzW:a°OBWYK§£LC/K�IgXZWY£LJLX = ¢g£xXzADEß í è�Ý`�g��Og���ê�¯7AD¢/¡zI = K¥I/KNMDKVEgKVJxO�£xKBd� g¡ªOBaNXZE/MoOB¡Z¡
Xz£V¼vWµ¯7KVXzMDC?£3ADE#O*WLXzE/MD¡zK+ 
ADXZE?£°d�a°O¤¡Z¡
X^£-`gè���ê·´:Â�ADJLb�OB¡ZX�^VXzE/M§£LC/K5¡ZKNMDXZWY¡ªO¤£LADJV¼½W� (AD¡zXZa > XzE/WY£LJL¢/b§KVE?£¥WYA�£xC�O�£C` � è���êË�±fgdÄWYA
£LC�O¤£3XZEgaVJLKVOBWLXzE/M	��b§K°OBEgW JxOBXzWLXZEgM*£xC/KË�;¢�OB¡zXz£ > ¡zKN«BKV¡�d­¯µK¨C�O°«DK î
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:&è=��ê�i � è Ì j6è'`Bêfl è»[xl Ì ê�u;è>`DêYê���ß í è�Ý`9g��Og���ê
i è Ì j6è'`gè���êYêfl¶è»[xl Ì ê�u;è>`/è=��êLêYê

OBEgIÀCgKVE/aNK î : � è���ê�i.è Ì j � è'`gè���êYêml¶è»[xl Ì ê�u � è'`gè���êYêLêº` � è���ê
��XZb§XZ¡ªO¤JL¡ > d
OBI/AD g£LXZE/M�£LC/KÑaVADE?«BKVE?£xXzADEØ£LC�O¤£Ccgè=��ê+XzW:OBEÔXZE/aNJLKVOBWLXzE/MÆ¦~¢/E/aN£LXZADEÔA¤¦�®dg¯7K¨¯7AD¢/¡zIGC/Ok«BK î

> � è=��ê=i¹èYè»[xl Ì ê¸t � è'cgè=��êLêml Ì n � è'cgè=��êYêLê9c � è?�Äê
��¢ = WY£LXz£L¢g£xXzE/M5£xC/KNWLK¨K·â­ /JLKNWLWYXZADE/W!XZE?£xAGè�Q?ê&OBE/I�èASDê&O¤E/IGJYK°OBJYJxOBEgMDXZE/M5£LKVJLb§W ¯µK

WYKVK&£xC/O¤£�O�¡zKVMDXzWL¡ªO�£x¢/JYKU¦�O¤aVXZEgM�aVADb§b§ADEo¡ZOk¯ÖaNAD¢/J»£xW�¯3XZ¡z¡;a�C/A­ABWLKG��OBE/I%�¥£xA+WxO¤£LXZWY¦ >
î
j � è>`/è=��êLê�i è0[xl Ì êÌ u � è>`/è=��êLêml 9FP è��yÍÉg��y�·êÌ ` � è���ê è�ð?ê

OBEgI î t � è'cgè=��êLê�i Ì
[¨l Ì n � è>c/è?��êLêml ;&Rgè=�ZYWg��!��ê

è0[¨l Ì ê+c � è=��ê è�é?ê

� CgKVWLK!aVADEgI/Xz£LXZADE/W�¦�OBaNXZ¡zXz£�O�£xKµaNADb§ �OBJLXzWLADE5¯3X^£xCÑ£xC/K�a�C/ADXzaVKVW�b�OBI/K =?> O:¡zKVMDXzWL¡ZO�¬
£LADJ�¯3C/ADWYK� 
AD¡zXZaVXzKVW9¯3Xz¡Z¡ = K Xzb� /¡zKVb§KVE?£xKNI =?> aVXz«�Xz¡g¡ªO°¯×aVAD¢gJY£xWNd�O = AB¢g£�¯3C/XZa�CÑ£xCgKVJLK
XzW5E/A\¢/E/aVKNJY£xOBXZE?£ > d7WLKNKGK���¢/O¤£xXzADE/WpÖØOBE/IÖc/´�� C/KÀaVADEgI/Xz£LXZADE/W²¦~ADJ*£xC/K#aNADb�b§ADE
¡ZOk¯.W > WY£LKVb O¤JLK�XzI/KVE?£xXza°OB¡�¯3X^£xC�£LC/ADWLK§¦~ADJoX^£xW¨aVX^«­Xz¡7¡ZO°¯ aVAD¢gE;£LKVJY �OBJY£Vd�WxO°«DK�£LC�O¤£
K���¢/O¤£xXzADE/WÑè�ð?ê+OBE/I×è�é?ê!K°O¤a�CØaNADE?£�OBXzE\OBEÔK·â�£LJxO�£xKNJLbÕ£LC�O¤£¥ g¢/WLC/KNW¥£xC/K5a�C/ABXZaVK5A¤¦
 
AD¡ZXza > XZE/W»£xJL¢gb�KNE;£UXzE§£LC/K3I/XZJYKVa·£xXZABE§A¤¦�£xCgKCZ�\�Ý<\���ZO�
�8á�´9� C/K! gJLADWY (KNaN£7AB¦�KNEg¦~ADJYaVK·¬
b§KVE?£ =;> aVABb�b§ADEÀ¡ªO°¯ëaVAD¢gJY£xW�¯3XZ¡z¡}XZE/I/¢gaVK²£LC/Ko¡zKVMDXzWL¡ZO¤£xADJ&£LA�XZb§ /¡zKVb§KVE?£x�;¢�OB¡ZX^£ >
£LC/JLKNWLC/AD¡zI/W £xC�O�£3¡ZXZK = K·£�¯µKNKVEæ£LC/KVXzJ aVXz«�Xz¡Ä¡ªO°¯³aVAD¢/E?£LKVJL /OBJY£LW+OBEgI#£LC/K{Z�\mÝ<\��yZ%�
��á�´� > X^£xWYKV¡z¦7£xC/XzW²IgA­KNWoE/AB£²KVW»£�O = ¡ZXZWYC�£LC�O¤£o£LC/K�ÝcæOBEgI¶Ý`Æ¯3XZ¡z¡ = K�aV¡ZABWLKVJ:£xAÀ£xC/KNXZJ
Ð6OBJLK·£xA Ü  g£xXzb�O¤¡
¡zKN«BKV¡ZWIc S OBEgIH` S ´9� C/XZW&IgKV 
KVE/I/W�OBW7¯µKN¡Z¡�ABE�£xC/K+¡ZA�a°O¤£LXZADE�AB¦}£xC/KZ�\�Ý<\"�yZ8�
��á� 
AD¡ZXza > d/OBE/I#ADEÆ£LC/KGåYAk«DKVJYC/K°O¤IGaNADWY£Lç�AB¦®XzI/XZADW > E/aVJLO¤£xXza�JL¢/¡zXZE/MBW =?> £xC/K
aNADb�b§ADE©¡ZO°¯ aNAD¢/J»£xWV´²Ùm¦7£LC/XZW+XZI/XzADW > E/aNJxOBW > XZW+JLK°O¤¡Z¡ > £LC/K5JLKNWL¢/¡^£:AB¦U£xC/K5aNADb�b§ADE

�®¬



¡ZOk¯ñaNAD¢/JY£LWÑJLKVaNADE/aNXZ¡ZXzE/Mæ£LC/K#¡ZKN£Y£xKNJ*AB¦�£xC/KÆ¡ZOk¯ñ¯3Xz£LCÂ£xC/K×åt¾Y¢gWY£xXzaVKNçØA¤¦�£LC/K#a°OBWYKBd
£LC/KVE©£LC/K*C/K·£xKVJYADMDKNE/KVX^£ > AB¦UXzb� /¡zKVb§KVE?£�O�£xXZABEÀXzW�OBE\O¤Ig«¤OBE?£�OBMDK¤dÄO¤£+¡ZKVOBWY£+Xz¦UXz£!a°O¤E
= K&OBE?£LXZaVXz �O¤£LKVI =?> £xC/K7 �OBJY£LXZKNW6£xA�O+aVADE?£LJxOBa·£�O¤£6£xC/K&b§ADb§KVE?£®£xC/K > a�C/A�ADWYK��;¢�OB¡ZX^£ >
¡zKN«DKN¡ZWN´ Ü E:£xC/K�AB£xCgKVJHC�OBE/I�d¤X^¦­£LC/KUaVADb§b�ABE¨¡ZO°¯ÂaVAB¢/JY£LW®WYXZb§ /¡ > XZb§ (ABWLK�£xCgK��;¢/XzJL¸ >
AD gXZE/XzADE/W}AB¦­XZE/IgXz«�XZI/¢/OB¡·¾Y¢/I/MBKVWVd�£xC/KNE¨£LC/XZWHC/K·£xKNJLADMDKNE/KVX^£ > ¯3XZ¡z¡?OBaN£6OBW®O3aVADW»£�O¤M?OBXZEgWY£
¯3C/Xza�CÔOBE > £xKVEgI/KVE/a > ¦~ABJ!£xCgKoaVABb�b§ADEÀ¡ªO°¯±aVAB¢/JY£LW+£xA�¸BKVKN \ (AD¡zXZa > aV¡zADWLKNJ!£xA§£xC/K
Ð6OBJLK·£xAÑ¦~JLADE?£xXzKVJ ¯7AD¢/¡ZIÀC�O°«DK¨£xA = K¨¯7KVXzMDC/KVI�´�[�KN£Vd8KN«DKNE©XZEÆ£LC/XZW3 
KVWLWYXZb§XZW»£xXZa¥aVOBWLK
¦~ADJ�£xC/K5aNADb§b�ADEG¡ªO°¯ aVAD¢gJY£xWNd}Xz¦�£LC/K5aVABWY£xW¥A¤¦U¢/E/ /JYKVI/XzaN£�O = ¡ZK*Xzb� g¡ZKVb§KVE?£xO¤£xXzADEGA¤¦
E/K·¯ï¡ZKVMBXZWL¡ZO¤£xXzADEÄd�JLKN /JLKNWLKNE;£LKVI =?> £LC/K 9 OBE/I%;\¦~¢/E/a·£xXzADE/WVdBJLXZWYK&WL¢9��aNXZKNE;£L¡ > JxOB gXZI/¡ >
OBW5 
AD¡zXZa > b§A�«BKVW§O°¯&O > ¦~JYADb £LC/K}Z�\mÝ<\��yZM�
�8á�dU£xCgK > ¯3Xz¡Z¡µaN¢/J = £LC/K#¡ZKVMBXZWL¡ZO¤£x¢gJLKB¼½W
XzE/aVKNE;£LXz«BKVWÆ£xAÖb§A­I/X^¦ > £LC/KoZ�\mÝ<\��yZ'�
�8á��;¢/XZa�¸;¡ > d = KN¦~ABJLKÔ£xC/K©£LAB£�O¤¡�aVADW»£xW#AB¦¨£xC/K
aNADb�b§ADEÖ¡ªO°¯  (AB¡ZXZa > AD¢­£xaVABb�K#K·â­aNKVKVI)£LC/ADWYKGAB¦�£xCgKæOBIgb�XzE/XZW»£xJxO�£xXz«BKV¡ > K���aNXZKNE;£
Xzb� /¡zKVb§KVE?£�O�£xXZABE�AB¦6KVaNADE/ADb§XZaVOB¡Z¡ > XZE/K��§aVXZKNE?£3¡ªO°¯3W&¯3JLX^£L£xKNE =;> O5¡ZKVMBXZWL¡ZO¤£x¢gJLK!£LC�O¤£
OBE?£LXZaVXz �O¤£LKVW aVX^«�XZ¡�¡ZO°¯�KVE­¦~ADJLaNKVb§KVE?£°´� CgKN£xCgKVJ&£xCgK:Z�\�Ý<\"�yZ��
��á = XªO¤WµXZE�aVADb§b�ABE�¡ZOk¯ KNEg¦~ADJYaVKVb§KVE?£ CgKV¡Z gWµADJ7C/XZE/IgKVJLW
KNaVADE/ABb�XzaÑOBaN£LXz«�Xz£ > O¤¡ZWLAÀI/KN (KNE/I/WoABEØ£LC/K�¡zA­aVO¤£xXzADEÔAB¦7£xC/KHZ�\mÝ<\��yZ��
��á�´ Ü E/K§a°O¤E
¾Y¢/W»£#OBW�KVOBWLXz¡ > Xzb�OBMBXZE/K#£xC/KæaVADb§b�ABEÒ¡ªO°¯ aNAD¢/JY£LW�KVE?£LJLKVEga�C/XZE/MÖXzE/K��§aVXzKVE?£ÆKNaVA¤¬
E/ABb�Xza5JLKVMB¢/¡ªO¤£LXZADEgW²O¤W²K���aNXZKNE;£²ADE/KNWV´ÆÙ�E/IgKVKVI�d�Xz£:¯µOBWoXzE� �O¤JY£ = KNa°OB¢/WYK�AB¦7£xC/KNXZJ
K�âg 
KVJYXZKNE/aVKNW²¯3Xz£LC�aNADJLJY¢/ g£¨aVABb�b§ADE\¡ªO°¯.aNAD¢/J»£xW:£xC�O¤£:£LC/K�Ã�JYKVE/a�C�XZb§ /¡ZKNb�KNE;£LKVI
£LC/KpÂ+OB 
AD¡zKVADE/XzaÑQµA�I/KBd}¯3C/Xza�CØKN /Xz£LADb§X_^VKNW+£xCgK§aNXz«�XZ¡6¡ªO°¯ KVb§ /C�OBWYXZW¥ADE\aVKNJY£xOBXZE?£ >
è�íGKVJYJ > b�O¤EÄ´zd}[°é\QDé?ê�´w�Ak¯µK·«DKVJNd3Xz¦�¯µKÀXZb�OBMDXzE/KÆO\ (AD¡zXz£LXZa°O¤¡7W > W»£xKNb XzEï¯3CgXZa�C×£LC/KÆ¦~ADJY£L¢/E/KNW�AB¦!£xC/K
«¤OBJYXZAD¢/W�KVaNADE/ADb§XZaGWLKVa·£xADJYW�¯&O�â OBE/I)¯µOBE/K©¯3X^£xCÒ£LC/K©KN¡ZKVa·£xADJLOB¡!£LXZI/KNWVd £xCgKVEº¯µK
b§XZMDC?£®K·â­ 
KVa·£�£xC/KxZ�\mÝ<\��yZ3�
��á�O¤£9OBE > £LXZb§K�£xA+¡zXZKUWLABb�K·¯3C/KVJYK = K·£�¯µKNKVE5£xCgK7 
AD¡ZXzaVXzKVW
 /JYKN¦~KNJLJLKNI =?> ADE/KÑWYKVaN£LADJ¨ADJ¨OBE/AB£LC/KVJN´�Ù�EØ£xC/XzW¥a°OBWYKBd6£LC/KrZ�\mÝ<\��yZ��
��á = XªOBW:AB¦�£xC/K
aNADb�b§ADE*¡ZO°¯ÒW > W»£xKNb.¯µAD¢g¡ZIÑI�OBb§ (KNE5£xC/K&£LKVE/I/KNE/a > ¦~ABJ�£xC/K&¦�OBa·£xXzADE*£xC�O�£UKVE�¾YA > KNI
O�£LKVb§ (ABJxOBJ > b�O�¾YABJLXz£ > XzEæ£xCgKo¡ZKNMDXZWY¡ªO¤£L¢/JLK:£xA�b�A�I/X^¦ >  (AD¡zXZa > XZEG£LC/K*I/XzJLKNaN£xXzADEæA¤¦
£LC/KVXzJ WL¢/ / 
ADJ»£!MBJLAD¢/ �´

� ¿



@ Q�ËIU^]-J�Ê8Ï0_­ËµÈa`ÒÏ�É�bdcÖÉeb-BHÊgf§ÏmÉKBHÊOJ9É/Í�ÊOB
� C/Xz¡ZK!b*¢/a�C#AB¦H£xC/K+¡ZXz£LKVJLO¤£x¢/JYK+aNADb� /OBJLXzE/M*aVX^«�XZ¡
¡ªO°¯³OBE/IÆaVABb�b§ADE�¡ZOk¯¶aNAD¢/E?£xJYXZKVW
KNb� /C/OBWLX�^VKVW7£xC/K�aN¡ZADWYK�¡ZXzE/¸�OBMDK = K·£�¯µKNKVE#£xC/K+¡ZKVMDOB¡(W > WY£xKNb OBE/I�aV¢/¡^£x¢/JYKBd/WYADb�K+OB¢­¬
£LC/ADJLW¥MBA = K > ADE/I\£xCgK§aNXZJYaV¢/¡ZOBJLX^£ > A¤¦µO¤JLMD¢/XzE/M�£xC/O¤£:WLA�aVXzKN£xXzKVW�¢gWLXZEgM#£LC/K5aVX^«�XZ¡9¡ZO°¯
aNAD¢/JY£LW�åLOBJLK�£LC/K�¯µO > £LC/K > OBJLK = KVaVOB¢/WLK¥£LC�O¤£°¼½W £xC/K�¯µO > £xC/K > OBJYKVç5£xAÑWLKNKV¸�aVOB¢/WYK
OBEgIºKNÓ(KVaN£#JYKV¡ZO¤£xXzADE/WLCgXZ /W = K·£�¯µKNKVE £xC/KÔIgKN£�O¤XZ¡ZW§AB¦¨aVX^«�XZ¡�¡ªO°¯ìOBE/IºaNADb�b§ADE)¡ZO°¯
KNEg¦~ADJLaNKVb§KVE?£¥ADEG£xC/K²ADE/KoC/OBE/IÄd}O¤E/I©KVaNADE/ADb§XZa¨AD¢g£LaVADb§KVW!ADEæ£LC/K*AB£LC/KVJN´�`�KN¯µO�¬
£LJLXZ 
ADE?£6OBE/I*� XzJLAD¡zKB´�è0[kéDéDé?ê}¢/WYKµM?OBb§KU£xC/KNADJLK·£xXZa7OBE�O¤¡ > WLXzW®£LA+aVABb� �O¤JLKU£xC/K7JLKV¡ZO¤£xX^«DK
b§KVJYXz£xW¥A¤¦3OBIg«BKVJLWLOBJLXZOB¡�aVABb�b§ADEØ¡ªO°¯¶¾Y¢/JYXZWY /JL¢/IgKVE/aNK�OBE/I\£xCgK�b§ADJLKÑXzEK�;¢/XZWYXz£xABJLXªO¤¡
OB g /JLA?O¤a�CGAB¦®£xCgK¨aNXz«�XZ¡�¡ªO°¯Ö¾Y¢gI/XZaNXªOBJ > ´
Á¥¡ªO¤KVWLKNJ3OBE/I��­a�C/¡zKVXz¦~KNJV´®è�eBfDfDf?ê7OBJLK:b§ADJLK¥K�âg g¡ZXZaNXz£L¡ > XZE?£xKNJLKVW»£xKNIGXzE#£LC/K:¡ZXzE/¸�OBMDK

= KN£�¯7KVKNEÂ£xC/K§a�C/ADXzaVK�A¤¦&¡ZKNM?OB¡�W > W»£xKNb OBEgI�KVaNADE/ADb§XZaÑAD¢­£xaVABb�KNWV´Æ� C/K > aNADE?£xKNE/I
£LC�O¤£6aVAD¢/E?£LJLXZKNW�a�C/ADXzaVK = K·£�¯µKNKVEÑaVX^«­Xz¡;¡ªO°¯ïOBE/I*aNADb§b�ADE¨¡ªO°¯ÖW > W»£xKNb�W�XzW9XzEgò�¢/KNE/aVKNI
=?> £xC/K!JLKN¡ªO¤£LXz«DK3aNADWY£LW&AB¦ = ¢g¡Z¡ > XzE/M =;>  
Ak¯µKNJY¦~¢/¡(¡ZA�a°OB¡�b�OBMDE�O�£xKVW+è = KVW»£&JYKVWLXzWY£LKVI =?>
aNXz«�XZ¡!¡ªO°¯4aNAD¢/J»£xW�êÆOBEgI³AD g /JLKNWLWLXzADE =;> OÖW»£xJYADE/MïaVKVE?£LJxOB¡¥MDAk«BKVJLEgb�KNE;£Âè�O¤M?OBXZEgWY£
¯3C/Xza�C)£xC/KGaVADb§b§ADEÒ¡ZOk¯ aNAD¢/J»£xWÆOBJYK©OBWYWLKNJY£xKNIº£xA� gJLAk«�XZI/Kæ£LC/K = KVW»£�I/K·¦~KVE/WYKkê1h�´
Á¥¡ªOBKNWLKNJÆOBE/I¶�­a�C/¡zKVX^¦~KVJV¼½W#OBJYMD¢/b§KVE?£#WL¢/MBMDKVW»£xWÀOBE XZb§ (ABJY£�O¤E;£�JLAD¡zKæ¦~ADJ�WYKV¡zKVaN£LXZADE
XzE× /JYA­Ig¢/aVXzE/MÔ£xC/KÀA = WYKVJY«BKVIºJYKVWL¢g¡z£Ñ£xC�O�£�aNADb�b§ADEÖ¡ªO°¯ aVAD¢/E?£LJLXZKNW�KNE�¾YA > C/XZMBC/KVJ
MDJYAk¯ £xCæJLO¤£xKNWVd = KNa°OB¢gWLK*aNAD¢/E?£xJYXZKVW3£xC/O¤£�O¤JLK¨K°OBWYXZKVJ3£xA�MDAk«DKNJLEÔOBJYK = KVW»£�WYKVJY«BKVI =?>
aNADb�b§ADEG¡ªO°¯±KVE­¦~ADJLaNKVb§KVE?£°d�¯3CgXZ¡ZK¨C�OBJYIæ£xA�MDAk«DKVJYEÔaVAD¢gE;£LJLXzKVW�b�O >G= K = KN£Y£xKNJ�ABÓ
è�O¤£3¡ZKVOBWY£3XzE#£LC/K:WLC/ABJY£�JL¢/E�ê&¯3X^£xC#aVX^«�XZ¡�¡ZO°¯�KVE­¦~ADJLaNKVb§KVE?£°´
Á¥¡ªO¤KVWLKNJÑOBE/I]�­a�C/¡zKVX^¦~KVJ*I/A|�;¢�OB¡zXz¦ > £xC/XzW = KNE/XZMBE�I/XªOBMBE/ADWLXzW*WLABb�K·¯3C�O¤£°´ÂÃ9XZJYWY£

£LC/K > E/A¤£xK�£xC�O�£9O¤W®£LC/K7JYAD¡ZK�A¤¦/MDAk«DKNJLE/b§KVE?£6K·â­ �OBEgI/W�OBEgI²¡zA­aVOB¡ = ¢/¡z¡ZXzKVWHOBJYK = JLAD¢/MBC;£i ,gwújmr~�Zr~p�jm�L�$jY�ª�Lw�r�� svr~p(lHjmû�rHjm�7rtöYqzr~�x�xr~�3jm�x�&���0qZr~pzr��^qZ���Ln�jmpZn�uxl}r~�0q8qZ��j�q
qz�xrH�x� ü·r�pzr~�x�~r��(õ�r~q�ýDr�r~�&qz�xr�~� �Y��w/wúj�ýGjm�x�¥�~y�l}l}y���wúj�ý#qZpZjm�x� qz��y��x��pZrèò�r~�tq��L� üNr~pzr��L��r~��õ�rtq�ý?r~r~�HkB�xn�wújm�x�:jm�L�ml�pªjm�x�~r��zqzpZrtqz�ª�x���xn�õ�jm�ªûjm��søjmpÄjm�(qZ�xr®{?ý?r~w svqz�3nDr~�»qzuxpz�0� {;�x���(���»qzr~pZ�xpzrtqªj�qz��y��!�~y��0qZpZjm�zqz�Äý�� qZ�&qz�xrH�L��rtý§qZ��j�q�qZ�xrm�gjm��y�w�r~y��x���onDy»�xrpzr��LpZr~�Zr~�0qZr~�&j®�Z��jmpz�7õLpZr�jmû�søpzy�lÆý­� qz��l�pªjm�x�~r)7 �8�xpZrè"�pzr~�0y�w�uYqZ��y���jmp^�U��jm�zq�ù�jm�x�UqZ�xj�q�jm����l}��y�pzqZjm�»q8pzr�jm�Zy��Usøy�pqz�xrH�~� �L��wDwúj~ýÑ�z�Y�zqzr~l£7 �
pzr~�Z���zqZjm�x�~r}qZy}÷^ux�x���~�újmwD�L���Z�~pZrtqz��y��µ�zqzr~l}l}r~��svpZy�læjmõxux�Zr~�(���7qz�xrH��y�l}l}y���wúj�ýÑ�~y�uxp^qZ�ymsB�xpZrè"�pzr~�0y�w�uYqZ��y���jmp^�pl�pªjm�x�~rE%ñ#�r~pZp^�LlHjm�N��ù Ú'&)()&+* �4;­sD�~y�uxpZ�zr�ù°ymqz�xr~pZ����j~�0rÄr~l}�x��jm�Z���~r~��qZ�LrÄ�xr~n�pZr~r�qzy®ý��x���Z�qz�xrql�pZr~�x�ª�U|;rt�0y�w�uLqz��y��9ý;jm�g�Lymq/jÄ�xrtý¨õ�r~n����x�x���xnxù·jm�x��jm�~qzu�jmw�w �9��y��0qz���Yuxr~�Ujm�x�9r~�0r~�����0qZr~�x�z� ¾�r~�9qzpZr~�x�x��qZ��j�q��jm�Ujmw�pzr�jm�L��rtöL���^qZr~��%v{kyY�~þ»uxrt�L��w�w�r> x��% Ú'&sr)¢+* ùtl�uxpzrtq��h% Ú'&)& à *�* �eu+�L��w�r
qz�xr���r~�x��n�pzr�r
ymsBqz�xr(�x� ü·r�pzr~�x�~r���õ�rtq�ý?r~r~�k¤�xn�w����Z�®�~y�l}l}y��®wúj~ý¨jm�x�6qz�xr8�~� �L��wNwúj�ý�qzpªjm�L� qZ��y��6yms4l�pZjm�x�~r����;yms¤���L�xr~�·r~�x�Lr��0q/���0qzr�pzr~�zq�ù�� q;���;�xymqgr~�z�Zr~�»qz�újmwVqzy,gwújmr~�Zr~p�jm�x�+jY�ª�xw�r~� svr�p'7 �?�~r��0qzpªjmwkjm�z�Zr~pzqz��y��®qz��j�q�qZ�Lr�pZr~wúj�qZ� �0rg�Zux�~�~r~�Z��yms���� �Y��wNjm�x�9�~y�l}l}y��Hwúj�ý¥�^�L�^qZr~l}�?�x���Ln�r��y��®qZ�xr�õxjmwújm�x�~r
yms�qz�xpZr�j�qz�­õ�rtq�ý?r~r~��w�yY��jmwNõxuxw�w���r~��jm�x�6qz�xr8�~r��0qzpªjmw°n�y��0r�pz�xl}r~�»q��
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¢/EgI/KVJ7aVADE?£xJYAD¡�d�aVAB¢/E?£xJLXzKVW7b�O >§= K = K·£L£LKVJµA¤ÓGW»¯3Xz£La�C/XZE/M¨£xA*aNADb§b�ADE§¡ªO°¯ºKNEg¦~ADJYaVK·¬
b§KVE?£°d�ADJU �O > O¨ gJLXZaNK!XzE�JYKVI/¢/aNKVI�KNaVADEgADb�Xza3MDJLAk¯ £xC�Xz¦(£xC/K > IgAoE/AB£V´UÁ¥¡ªOBKNWLKVJ�OBEgI�­a�Cg¡ZKVX^¦~KVJ¨OB¡zWLA#E/AB£LK§£LC�O¤£¨I/KN£xOBXZ¡zKVIØaVX^«­Xz¡�aVA�I/KNWoOBI/OB g£xKNI�£LAæÃ�JxO¤E/aVK§ADJ²Á:KNJLb�OBE >
¯3Xz¡Z¡8XZE�WLADb§K+JYKVWL 
KVa·£xW = K+ 
A­ABJL¡ > £xOBXZ¡zADJLKNI§£LA²£LC/K�E/KNKVI/W AB¦ÄI/KN«BKV¡ZAB /XZE/MoaVAD¢/E?£LJLXZKNWVd
¯3C/Xz¡ZK3aVABb�b§ADEÑ¡ªO°¯Ø¾Y¢gI/MDKVWµOBE/I�¾Y¢/JLXzKVW�b�O >5= K = K·£L£xKNJ7WY¢/Xz£LKVI§£xA²OBI�OB g£�£xCgK!¡zKN£L£LKVJ
AB¦9£xC/K¨¡ªO°¯�£LA�¡ZA�a°O¤¡}E/KVKNI/WV´�Â!K·«DKVJ»£xC/KN¡ZKNWLWVdÄ£LC/K¨ (AD¡zXZa > XZb§ /¡ZXza°O¤£LXZADEgW&AB¦�£LC/KVXzJ�£LC/K·¬
ADJ > O¤JLKob§ADW»£x¡ > OBE\O¤WLWLKNJY£LXZADEæ£LC�O¤£¥ABE/¡ > ¡ZX^£L£L¡ZK:a°OBE = K*I/ABE/K*£xAÆO�Ó�KNaN£�£LC/KÀZ�\�Ý<\"�yZ�
��á î £LC/K+aNXz«�XZ¡/¡ZO°¯ºaVAD¢gE;£LJLXzKVW7OBJLK!OBWLWYKVJ»£xKVI�£xAoMBJLAk¯ºb§ADJLK3WL¡zAk¯3¡ >5= KVaVOB¢/WLK!AB¦}¡zA­aVOB¡
MDAk«BKVJLE/O = XZ¡zXz£ >  gJLA = ¡zKVb§WVd8OBEgIæaVX^«�XZ¡}¡ªO°¯:d�¦�OBJ ¦~JLABb aVADE?£LJLX = ¢g£xXzE/M§£LA§£LC/Ko gJLA = ¡zKVbÀd
XzWUO¨ �O¤JY£�AB¦
£xC/K3WLAB¡Z¢g£LXZADEÄ´9Ã�JLADb £xC/XzW� 
KVJYWL 
KVa·£xXz«BK�£LC/K3aVX^«­Xz¡/¡ªO°¯ÒaVAD¢/J»£xW7OBJLK&£LA²¡zAk¯
MDJYAk¯ £xC*¯3C�O¤£ = ¡ZA�A­I² /JLKNWLWL¢gJLK3b�KNI/XZaVO¤£xXzADEoXzW9£xA¥CgK°OBJ»£�I/XZWYK°OBWYKB´ � CgXZ¡ZK�¯µK&¯µOBE?£�£xA
= K²aVOBJLK·¦~¢/¡H£xA�b§ADE/X^£xADJ £LC/Ko �O�£xXZKNE?£°¼½W!aNADE?£xXZE;¢/KNIÔE/KVKNIæ¦~ADJ3£xJYK°O¤£Lb�KNE;£Vd�O¤E/IG¯3C/Xz¡ZK
X^£�XZW�E/AB£#O¤Ig«�XZWxO = ¡ZKÀ£xA�WY£xOBJY£�£�OB¸;XZEgM�£xC/KæaVAD¡zADE/XªO¤¡� 
Ak¯µKNJV¼½W#¡ZKN¦t£�Ak«DKVJÆb§KVIgXZaVXzE/K
¯3X^£xC/AD¢­£5O© /JYKVWLaNJLXz g£xXzADEÄd�aNADb�b§ADEÂ¡ZO°¯ O¤aVaVABJLI/W*EgAÔMDKVE/KNJxOB¡7MDJLAk¯ £LCï gJLADb§AB£xXzE/M
OBI­«BO¤E;£xOBMDK¥Ak«DKNJ!aNXz«�XZ¡�¡ªO°¯:´
� CgK* (AB¡ZXZa > XZb§ /¡ZXza°O¤£LXZADEgW&AB¦�£xCgK*OBE�O¤¡ > WLXzW+XZEÀ£xC/XzW! /OB (KNJ�WY£xOBE/I©XzEæWYC�OBJL ÔaNADE­¬

£LJxOBW»£�¯3Xz£xC5£LC/KOv^ÝBà_Z�Z[X�wFxNÝBàtß�X�Xzb� g¡ZXZaVO¤£xXzADE/WHAB¦
£xC/K!Á¥¡ªOBKNWLKNJ�OBE/I��­a�C/¡zKVXz¦~KNJ�b�A�I/KN¡�´®Ùm¦
X^£&XZW7£xC/K�«BKVJ > K��§aVXZKNE/a > AB¦®aVXz«�Xz¡(¡ZOk¯³KVE­¦~ADJLaNKVb§KVE?£ £xC�O�£&£xKNb� g£LW&£xC/K¥¡zKVMDXzWL¡ZO¤£xADJU£xA
XzE;£LKVJ»«DKVEgK�¯3Xz£LC� 
AD¡ZX^£xXza°OB¡z¡ > K·â­ 
KVI/XzKVE?£ = ¢­£oKNaVADE/ABb�Xza°OB¡z¡ > XzE/K��§aNXZKVE?£²¡ZKNMDXZWY¡ªO¤£LXZADEÄd
£LC/KVE�aNXz«�XZ¡8¡ZOk¯)KVEg¦~ADJYaVKNb�KNE;£7¯3XZ¡z¡�XZE/K·«­X^£�O = ¡ > XzE;«�X^£xK3£xC/K!b�ADJYK!XzE?«BO¤WLXz«BK+JYKVMD¢/¡ZO¤£xXzADE
¯7K*WLKNK*OBWYWLA�aVXZO¤£xKNIæ¯3Xz£LCæXz£V´!íGADJLKNAk«DKVJ!£xC/K² /JLKNI/XZa·£xXZABEG£xC/O¤£�X^£!XzW�¾Y¢gI/XZaNXªOB¡HI/XzWLaVJYK·¬
£LXZADEÆ£xC/O¤£+aN¢/J = W!£xCgK²¡zKVMDXzWL¡ªO�£xADJN¼vW3OB g (K·£xXz£LK¥¦~ADJ3JLKVMB¢/¡ªO¤£LXZADE#XzW�aNADE/WYXZWY£LKVE?£+¯3X^£xC#£xC/K
A = WLKVJ»«¤O¤£xXzADE�£xC�O¤£§aNAD¢/E?£xJYXZKVWÑ¢/WYXZE/M\£xCgKæÁ¥KVJYb�O¤EÖ«BKVJYWLXZABE×AB¦+aVX^«­Xz¡&¡ªO°¯:dU¯3Xz£LCïX^£xW
MDJYK°O¤£LKVJUKVb§ /C�O¤WLXZWUADEÑ£xCgK�å»JL¢/¡zK AB¦ÄJYK°OBWYADE/ç¨KVE�¾YA >Ñ= KN£L£LKVJ�KVaNADE/ADb§XZa  
KVJ»¦~ADJLb�OBE/aNKBd
OBEgI = K·£L£LKVJµ¡zKVM?O¤¡
 gJLAB£LKVaN£LXZADE§¦~ADJ#y·á�\=z¨XzE;«BKVW»£xADJYW OBE/I�aNJLKNI/Xz£LADJLW�£xC�OBE�I/A*aNAD¢/E?£xJYXZKVW
¢/WYXZE/MÑb§ADJLK¥aNADE/W»£xJxO¤XZE/KNIæÃ�JLKNE/a�C­¬mWY£ > ¡ZK:aVX^«�XZ¡Ä¡ZOk¯.è�FHOÑÐ6ABJY£�OÑKN£!OB¡�´zd([kéDéDðDê·´

�®Ü



Q�ËµÈ�Î�D»Ím_/Ï0Ë7È
� C/XzW* �OB 
KVJ5IgKN«DKN¡ZAD gW�O©WYXZb§ /¡ZK§£xC/KNADJLK·£xXza°OB¡7b�A�I/KV¡�£xC�O�£5XZ¡z¡Z¢/W»£xJxO�£xKVW¨£xC/KÆ 
AB£LKVE­¬
£LXªOB¡8¦~ADJ7£LC/K+«BKVJ > ¢/E?¯3XZKV¡zI/XZEgKVWLWµAB¦HaVADb§b§ADE�¡ªO°¯ KNEg¦~ADJLaNKVb§KVE?£ £xAoaV¢/J = ¡zKVMDXzWL¡ZO¤£xADJYW
¯3Xz¡Z¡ZXzE/MDE/KNWLW®£xA¥¢/WYK KVaVABE/ADb§XZa°O¤¡Z¡ > XzE/K��§aVXzKVE?£�JYKVMD¢/¡ZO¤£xXzADEo£LA�£xJxO¤E/WY¦~KNJ�JLKVE?£LWU£LA�£xC/KNXZJ
aNADE/WY£LXz£L¢/KVE?£xWN´�� C/XzW6aN¢/J = XzE/M�KNÓ(KVaN£9XZWHa°O¤¢/WLKNI =;> £LC/Kµ¢gE/ /JLKNI/XZa·£�O = XZ¡ZX^£ > AB¦­£xC/K7aVADb5¬
b§ADEÆ¡ªO°¯¶aVAB¢/JY£LWV¼/JYKVWL 
ADE/WYK¥£xA5E/K·¯3¡ > ¯3JYXz£Y£xKVE#¡zKVMDXzWL¡ªO�£xXZABEÄ´H� C/XZW ¢/Eg /JLKNI/XZa·£�O = Xz¡ZX^£ >
¡zK°OBI/W�OÎZ�\mÝ<\���Z6�
�8á = XªO¤W�OBW¥¡zKVMDXzWL¡ªO�£xADJYW!a�C�O¤E/MDKÑ (AB¡ZXZa >À=;> ¡ZKNWLW�£xC/OBE©£xC/K > ¯7AD¢/¡ZI
X^¦�£xC/K > aVAB¢/¡ZIÔaNAD¢/E?£:ADEÔK��§aNXZKVE?£²OBE/I©£LJxOBEgWL �OBJYKVE?£:KVE­¦~ADJLaNKVb§KVE?£:AB¦ =?> aVX^«­Xz¡6¡ZO°¯
aNAD¢/JY£LWV´ � C/XZ¡zKHZ�\�Ý<\���Z��
�8á = XªOBW¨XZW²E/AB£oOB¡z¯µO > W = KNE/XZMDE�d9Xz£:¯3Xz¡Z¡�£xKNE/I�£xAæ¡ZK°O¤I�£xA
AD¢­£xaVABb�KNW*aV¡zADWLKNJ*£xA©£xCgK#Ð9OBJYKN£xA Ü  g£LXZb*¢/b	¯3C/KNEï£LC/K#OB¡^£xKVJYE�O¤£LXZADE�XZE� 
A�¯7KVJ5A¤¦
 
AD¡ZX^£xXza°OB¡® �OBJ»£xXZKNW:C�OBW¨¡ZKN¦t£¥£LC/KHZ�\mÝ<\���Z{�
��áÑO¤£²O#b�ABJLKÑb�A�I/KNJxO¤£LK5 (ADXzE?£¨£LC�OBE\£xC/K
JYKVMD¢/¡ZO¤£xABJ > K·â�£xJYKVb§KVW £xC/O¤£&¯7AD¢/¡ZIÆJYKVWY¢/¡z£ X^¦}£xC/K¥¡zKVMDXzWL¡ZO¤£x¢/JYK+aNAD¢/¡ZI�I/XZJYKVaN£L¡ > XZb§ /¡ZK�¬
b§KVE?£3Xz£V¼vW&¯3Xz¡Z¡�´
� CgKo /JYKVI/XzaN£xXzADE#AB¦9£LC/XZW3b§A­IgKV¡�d­£xC�O¤£�¾Y¢/IgXZaVXZOB¡ÄW > W»£xKNb�W�¯3C/XZa�C#¦�O°«DADJ�aV¡ZOBJLX^£ > XZE

£LC/K�KVEg¦~ABJLaVKNb�KNE?£9AB¦;£LC/KU¡ªO°¯3WÄ¯3XZ¡z¡B /JYA­I/¢gaVKU¡ZKNWLWHK��§aVXzKVE?£®KVaNADE/ADb§XZa�AB¢g£xaNADb�KNW}£xC�OBE
W > W»£xKNb�W&£LC�O¤£  /JYAk«­XzI/K¥b§ADJLK!¡ZKVK·¯&O > £xA5XZEgI/Xz«�XZIg¢�OB¡B¾Y¢/I/MDKNW&£xA5XzE;£LKVJY /JLK·£&£xC/K+¡ªO°¯3WVd
XzW5aVADE/WYXZW»£xKVE?£Ñ¯3Xz£LC�£xC/K#MDKNE/KVJLOB¡ KVb§ /XZJYXZaVOB¡7¿�EgI/XZE/MÔ£LC�O¤£5£xCgKGÅ�E/MB¡ZXZWYC×QµADb�b§ADE
FHO°¯ aVAB¢/E?£xJLXzKVWNd6¯3Xz£LC�C/XzMDCØ¡ZKN«BKV¡zW²AB¦®¾Y¢/I/XZaNXªOB¡9I/XZWYaVJLK·£xXzADEÄd®KVE�¾YA > b�ABJLKÑKVaNADE/ADb§XZa
MDJYAk¯ £xC§OBE/I§C�O°«DK = KN£L£LKVJUaVABb�b§KVJYaVXªO¤¡­¡ZOk¯3W�£LC�OBE5£xCgADWLK3¢/WYXZE/M²Á¥KVJLb�OBEÑOBEgIr�­aVOBE­¬
I/XzE�O°«�XªOBE\FHO°¯:dÄ¯3C/KVJYK+¾Y¢/I/MDKNW¥C�O°«DK§O�b�ABJLK*XzE;£LKVJYb�KNI/XªO¤£LK*¡ZK·«DKN¡�AB¦�I/XZWYaVJYKN£xXzADEÔXZE
KNEg¦~ADJLaNKVb§KVE?£°d;¯3C/Xz¡ZK3aVAD¢gE;£LJLXzKVWµXzEgò�¢/KNE/aVKNI =?> £xC/K!Ã�JLKVEga�C�aVX^«­Xz¡�aVA�I/KBd;¯3C/Xza�C�b§ADWY£
¦�OBX^£xCg¦~¢g¡Z¡ > a°OBJYJ > AD¢g£7£xC/K+¯3Xz¡Z¡8AB¦}£LC/K+¡zKVMDXzWL¡ªO�£x¢/JYK+OBJYK!¦~AD¢gE/I�£xA²¦�OBJLK�£xC/K+¯7ADJYWY£¨è�F®O
Ð®ADJY£xOæKN£*OB¡�´^dU[kéDéDð?ê�´GR!aVaNADJLI/XzE/Mæ£LAæ£xC/K�b�A�I/KN¡7WYKN£*¦~ADJ»£xC�C/KVJYKBd�£xCgK�«DKNJ > KNÓ(KVa·¬
£LXz«DKNE/KVWYW�¯3Xz£LCæ¯3C/XZa�CG£xC/K*aNXz«�XZ¡®¡ªO°¯±aNAD¢/J»£xW�aVOBJLJ > AD¢­£+£xCgKo¯3XZ¡z¡®A¤¦�£xC/K*¡zKVMDXzWL¡ZO¤£x¢/JYK
aNJLK°O�£xKVW¨OÆMDJYK°O¤£LKVJ: (AB¡ZXz£LXZaVOB¡}£xKVb§ g£xO¤£xXzADE©£xA#¢/WYK§XzE/K��§aNXZKVE?£:JYKVMD¢/¡ZO¤£xABJ >  
AD¡zXZa > £xA
£LJxOBE/W»¦~KVJ3JLKNE?£xWV´

��õ



|�B�FÔBHÊOB6È�Î4B&_
Q&OBEgKVW»¬ � JYADE/K¤´zd<�µJxOBEgI/XZaNKB´¤eBfDfg[B´Hå®�µ¢/JYK°OB¢gaVJxO�£xXZa�`�KNaVXZWYXZADEgW6O¤E/I¨£LC/KµQµADb� 
ADWYXz£xXzADE
AB¦;£xC/K�F}Ak¯µKNJ9QµAB¢/JY£LW î R+E:R+E/OB¡ > WLXzW}AB¦ � K·£x¡ZOBE/I/WHÐ®KVJLb§Xz£Y£xXzE/M/´½ç � ADJY¸;XZE/M3Ð6OB (KNJV´

QµA°â(d?Á:OBJ > O¤E/I5@BADE/O¤£xC�O¤E�ö:O¤£®^B´¤eBfDfg[B´®åLÅ�¡ = JYXZI/MDK7Á¥KVJYJ > ¼vWm�gOB¡ZOBb�OBE/I/KNJ î � C/KµÐ6A¤¬
¡ZXz£LXZaVOB¡­QµADE/WLK��;¢/KVE/aNK!A¤¦
£LC/Kx�3K°OB / 
ADJ»£xXZABE/b�KNE?£��3KN«DAB¡Z¢g£LXZADEÄ´½çËÂ!K·¯<[�ABJL¸ î Q&OBb5¬
= JLXzI/MDK:P!EgXz«DKNJLWYXz£ > Ð�JLKNWLWpx°á�ßÔ\=ze}�á�~5àè÷!äB´

`�K·¯&O¤£LJLXz (ADE?£VdHíæO¤£LC/XªOBW:O¤E/I�@BK°OBEØ� XZJYAD¡ZK¤´6[kéBéDég´Ôå»R+Ig«BA­aVO¤£xKNWV´½ç���á���ß�÷
Ý7v�á�x8�3á��v�àè\�àA}LÝ7vZ��}�á�÷�á�~%��´
Ã�¢/JYKN£°´^d�Ã�JxO¤EE�aVADXzWV´Ä[°éDé�@­´V�xX��Bá�v��!\�à�á�÷
ÝBß����ÄßYÝ<÷�}�XT�����4���0�\���C�<ã��µ¡ZOBa�¸?¯µKN¡Z¡�´
Á¥¡ªOBKNWLKNJVd�Å�Ig¯&O¤JLI*O¤E/I²R!E/I/JYKVX!�­a�C/¡zKVX^¦~KVJV´�e¤fDfDfg´ÄåLF}KVM?OB¡ Ü JYXZMDXzE/WV´½ç � ABJL¸;XZE/M�Ð6OB (KNJV´
Á¥JLADWYWLb�OBEÄd/Á:KNE/K:OBE/IÀÅ�¡ZC�O¤E�OBE�w!KN¡Z /b�OBEÄ´([kéDéBc/´�åLÐ�JLAB£LKVa·£xXZABE�¦~ADJx�gOB¡zKB´½ç6�#~�X·ß��
àA}LÝ<÷M��}�á�÷�á�~%~5àA}#�xX��kàïX·´

FHO+Ð®ADJY£xOgd¡��O¤¦�OBKN¡�d¤Ã9¡ZABJLKVEgaVXZA�F}AD 
K�^7I/KW�­Xz¡ªOBEgKVWVd�R+EgI/JLKNXO�­a�C/¡zKVX^¦~KVJ6OBE/I{�3A = KVJ»£ � ´
T�XZWYC/E > ´}[kéBéDðg´¨åLFHO°¯�O¤E/IæÃ6XZE�OBEgaVKB´½ç���á��­ßÔ÷
Ý7v9á�x#�3á�v�àè\�àA}LÝ7v��3}�á�÷�á�~%�<ã

FHO+Ð®ADJY£xOgd¡��O¤¦�OBKN¡�d¤Ã9¡ZABJLKVEgaVXZA�F}AD 
K�^7I/KW�­Xz¡ªOBEgKVWVd�R+EgI/JLKNXO�­a�C/¡zKVX^¦~KVJ6OBE/I{�3A = KVJ»£ � ´
T�XZWYC/E > ´U[kéDéBég´�åY� C/KX�¥¢/OB¡ZX^£ > AB¦ Á:Ak«DKNJLE/b§KVE?£V´vç6x°á�ß�\?ze}�á�~5àè÷!ä5XZE\£xC/K�@BAD¢/JYE�OB¡
AB¦�FHO°¯:d8Å�aVADEgADb�XzaVWNd�OBE/I Ü JLM?OBEgX_^°O�£xXZABEÄ´

FHOØÐ6ADJ»£�OgdI�!O¤¦�O¤KV¡�d�Ã9¡zADJLKNE/aVXzAØFHAB (K�^GI/KÎ�­Xz¡ªOBEgKVWVd��­XZb§ADEï@BADCgE/WLADEÒOBE/I×R+E/I/JYKVX�­a�C/¡ZKNXz¦~KNJV´
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