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� IRMJC l V l UWQ K9S l hDC l UWM � l ô l U^G5VehÃQ^I�� Z hDC<G l KiG.QTS l U^jnI�IXM<Q^I�G Z heMJU^ILKÔjnIRjDUWVNIXCFG¢ILGPB]I_CFG Z KiKnILG.fcheU
Z K\M � Z hnE?hiK C��ªQ^IyU^ô�B Z CJM l K\M l hiBeC � GRjnI?ô Z U+jnhDC l K\M b ILG�
 l KnKiEHILG IXM �YI?BeC Z
� MFIyj Z K b jnI b IHG
fchnIXQ^fchnILGkô Z MFG3B Z heC+Q^IHG+CFILô�IXC b U^I_C �


 I-V Z hijeC l U b Z ôyôyIHK b IXC B l CÊCFIHôyIXC b U^IXC : UWQWQgIHG � h bFd l CFô�I�B Z heCýM Z hDM j9S l­p]Z CXjRô[S l V Z UWC/BeC Z B Z GJE
hnKyGJh �YI_M�jnIkM d � GJI l hiGJG7U U^K\MFE_CFILGJG l K\M � 
 IkQ^IkCFILôyI_C b U^I l hnGJGYU]B Z hDC M Z heMFIkG Z K l U^jnI
�DGJILG�K Z ô p CXILhnGJILG
Q^I b MFheCFILG�IXM�CFI_QgI b MFheCFIHG�B]IHKnj l K\MPQ^ILG�jnIXCFKeU^IXCFG�ô Z U^GRjiI CFELj l b MJU Z K¼IXM�B Z hDC b I�m Z�� M�B Z heCPQ l CFI `
bFd I_C bFd IPfch9S UWQ l GJh[ô�I4M¢C l KnGJôyI_MJMJCFI5jnhDC l K\M b ILG�
 l KnKiEHILG �


 I.V Z hijeC l UºB Z heCFGJheUWVcCFI5ILK�CFIHôyIXC b U l K\M3VcUWV\IHôyILKNM+Q^ILGkjnILh � C l BnB Z CJMFIHhDCXG�jnI b IXMJMXI1M d � GJI��nôyILG `
GYU^ILheCFG � U bFd I_Q 25l CFIXQ3IXM � l G b l Q * l CFj l ��
 I�Q^IHGPCFILôyI_C b U^I�ILK�B l CJMJU b hDQWU^IXC�jiI M Z heM;QTS U^K\MFE_C��XM�fchºS UWQ^G
Z K\MkB Z CJMFEPO�ô Z KyMJC l V l UWQ �

8 KÔmªC l KijÿôyIXC b U-O 
 I l K `,�kZ
� Q � l b C Z B Z hDC l V Z UWC l bLb ILBeMFE�jºS��XMJCFIRQ^I � CXELGYU^jnILK\M<jiI�ô Z K �7hDC��
jnI1M d � GJI<IXM5B Z heCkG l mqIHK\MJUWQWQgIHGJGJIRO�ô Z K?ELm l CFj �


 IyCFIHôyI_C b U^I�ELm l QgIHôyIHK\M 
 EXC��oôyI * l C l bHb Z jºS l V Z UWC l bLb ILBeMFE�jnI�� l UWCFI�B l CJMJU^I�jnI�ô Z K �YheC���jiI
M d � GJIrô l U^G l hnGJGYU5B Z heC�M Z heMFIÄQ l mqIHK\MJUWQWQ^ILGJGJIÿfch9S UWQ l ILh¾OÔô Z K�ELm l CFj�jnhDC l K\M b ILG l KnKiEHILG Z��
�XS l U+BnhÔQ^I b Z M Z �\I_C O �rZ K\MFB]I_QWQWU^IXC � 
 I�Q^IyCFIHôyI_C b U^IyEHm l Q^ILô�ILK\MRB Z heCPM Z hnGPQ^ILGRBeCFE b U^ILh � b Z KiG¢IXUWQ^G
fchºS UWQ l BnhrôyIPj Z KnKiI_C5IXM.B Z heCkQ l b Z K �]l K b IPfchºS U Q ô[S l MFELô Z U^moKiEHIPILK}ôyIPBeC Z B Z G l K\MkjeUWV\I_CFG5ILK `
GJI_UgmoKnILôyIHK\MFG.jiheC l KNM5ô Z K l KnKnELIRjºS � MJM l bFd EHI � ILôyB Z C l UWCFI;jºS � KiGJI_U^mqKnILôyIHK\M.IXM jiI � I bFd I_C bFd I�O
�[Z K\MFB]I_QWQWUgI_C �




 IPCFIHôyIXC b U^I l hnGJGYU � Q l U^K ��IXC¢QWUgKnIXM<B Z hDC5QTS U^K\MFE_C��XM fch9S UWQ l B Z CJMFE�O�ô Z KrMJC l V l UWQ ILK l bLb ILBeM l K\M
jnI � l UWCFI<B l CJMJU^I;jnI;ô Z K �YheC���jnI.M d�� GJI �


 I�G Z h d l UWMFI_C l UiO4BeCFELGJIHK\MýCXILôyI_C b U^I_C � U^IXCJCFI 
\l b Zop �­jeUWCFI b MFILheCÊjnI-Q�S � fcheU^B]I � C Zop¶lªp UWQWUWMFELGaIXM * M l¿`
MJU^GYMJU^fchnI � 
 I3QgI3CFILôyI_C b U^I3ILKyB l CJMJU b heQWU^IXC-jnI+ô[S l V Z UWC b Z K � E3jiIHG-ILKnGJIXU^moKiIHôyILK\MXGÊILK � U Z GYM l MJU^GYMJU^fchnILG
jnhDC l K\M5ô Z K l KnKiEHIRj9S � MJM l bFd ELI � IHôyB Z C l U CXI1jºS � KiGJI_U^mqKnILô�ILK\M.IXM.jnI � I bFd IXC bFd I�O �[Z K\MFB]I_QWQWUgI_C �

 I.Q^I1CFIHôyIXC b U^I.ELm l Q^ILô�ILK\MkB Z heC�Q^IHGkK Z ô p CFIHh � b Z KnGJIXUWQ^G5fchºS UWQ l Bnh�ôyI.j Z KnKiI_C+I_M5B Z hDC�M Z heMFI5G l
moILK\MJUWQWQ^ILGJG¢I �


 I�V Z hijeC l U¶O.BDCFEHGJILK\M CFILô�IXC b UgI_C/Q^ILG l hDM¢CFILG/ôyIHô p CFIHGýjnI�QTS � fcheUgB9I � C Zqp¶l­p UWQWUWMFELG/I_M * M l MJU^GYMJU^fchnI
fcheU-OyQ^ILheCRô l KDU � CFIRô[S Z K\M p I l h b Z hiB l BnB Z C¢MFERjiheC l K\M b ILG 
 l KiKnELIHG ��
 I b Z ôyôyIHK b IXC l UÊB l C.CFI `
ôyI_C b U^I_C ��ILK Z � M �+l jeCFIkB Z hDC-M Z hDMXI3QTS l U^jiI.fchºS UWQ]ô[S lRl BiB Z CJMFEHIkB Z heC b I_MJMFI5M d�� GJI5ô l U^G l hiG¢GYUºB Z hDC
G Z K�G Z hDMJU^IHK�ô Z C l Q-IXM�B Z heCRô[S l V Z UWCRô Z MJUWVNELIyj l KnG;Q^IHG�ô Z ôyIHK\MFG<jDU�� b UWQ^ILG � 
 I�CFIHôyI_C b U^I l hnGJGYU
� hij Z VcU b � IHKiKnIXMFI l h�B Z heC-G Z K l U^jnI4I_M+G Z KyG Z heMJU^ILKyG¢hDCJM Z hDM Q Z CFG�jiI5ôyIHG-BDCFIHô�U � CXILG 
qZ hDCFKnELIHG-jiI
* M l MJU^GYMJU^fchnI O �-CFh � IXQWQ^ILG ILK µ����qµ �a� I_C b U l hiGJGYU�O �rZ d l ô�ôyILj � IXQWQ Z h���I_M � QWU :;l KiK Z hnKÔB Z hDC
M Z hDMFI Q^ILheC�moILK\M¢U QWQ^IHGJGJIrIXM ôyIXC b U�jiIÄô[S l V Z UWC b Z K � E
� bFd l b hnK�Q^ILheC�M Z heC �ajiIHG�ILKnGJIXU^moKiIHôyILKNMFGRjiI
* M l MJU^GYMJU^fchnIPIHK � ILhnm � � 
 IPCFIHôyI_C b U^I l hiGJG7U : EXC l CFj�� U l hÚB Z heC5GJILG.BeCFE b U^IHh � b Z KnGJIXUWQ^G l U^KnGYUÊfchnI
� KnjDCFE �Úl GkB Z heC+M Z heMFI4Q l G �eôyB l M d U^I5fch9S UWQaô[S l MFEHô Z U^moKiEHI;jnILBnheU^G+G Z K l CJCJUWV\EHIPO �[Z K\MFB]IXQWQWU^I_C �


 IPV Z hnjDC l U(ô l U^K\MFILK l KNMkCFILô�IXC b U^I_C5M Z heMFIHG3Q^IHG;B]I_CFG Z KiKnILG+MJC l V l UWQWQ l K\M O�QTS 	,8k� * �5	 � jiI �+l C `
b l GJG Z KiKnI-fchDUeôrS l bHb hnIXUWQWQ^ILK\M ILKPM l K\MÊfchºS � MJM l bFd EHI � ILôyB Z C l UWCFI/j9S � KnGJIXU^moKiIHôyIHK\MýI_MÊjnI � I bFd I_C bFd I
B Z hDC b I_MJMFI l KnKiEHI�hnKeU VNIXCXGYUWM l UWCFI µ���� 
�� µ�����	 � 
 I�CFILôyI_C b U^I ILK�B l CJMJU b hDQWU^I_CPG Z KÔjDUWCFI b MFIHhDC � � ILK �eG
� d l�
�l CFj Z K l U^KnGYUcfchnI * �cQWVcU^I
�5U^mqheU^IXC `,� Q l B Z heC(M Z heMFI/G l moILK\MJUWQWQ^IHGJGJI�jnILBnheU^Gýô Z K l CJCJUWV\EHI+O�Q�S 	,8k� �
� I_C b U l hnGJGYU O � U bFd IXQ � ILGYMFI�� �[Z hnK l��<l ô�IXQ � � d U^I_CJC�� * BeU^K Z G l � � VNIXQ �eKnI � CFôyGYMJC Z Knm � :;l­p CJU^I_Q



� C l U^GJGJI�IXM 
 I l K `,�}l C b 2 him Z hnKiKnI_MÊB Z hDCaM Z heMFI/Q l moILK\MJUWQWQ^IHGJGJI+I_MÊQ^ILG/IHK b Z heC l moILô�ILK\MFGafchºS UWQ^G/ôrS Z K\M
MFEHô Z U^moKiEHG+B Z heC b I_MJMFI1M d � GJI �


 I�V Z hijeC l U-B Z heCFGJheUWVcCFI�ILKÔCFILô�IXC b U l K\M�� l BeMJU^GYMFI � d l BnhDU^G l MPB Z heC;M Z hDMFI G Z K l U^jiI ILK�U^K � Z C `
ô l MJU^fchnI�ô l U^GRGJheCJM Z heMRB Z hDC�G l B l MJU^IHK b I�IXM G l moILK\MJUWQWQ^IHGJGJI}O[ô Z K�EHm l CFjÙB]IHKnj l K\MPM Z hDMFIHG b IHG
l KiKnELIHG � 
 IkCFIHôyI_C b U^I l hiGJG7U bFd l Q^ILheCFILhnGJIHôyILK\M � U^IXCJCXIXMJMFI � CFK l hnjyI_M ��IXCFK l jnIXM¢MFI �(l b l K�B Z heC/Q^ILheC
jeU^GJB Z KeU p UWQWUWMFE��cQ^ILheC+G Z heMJU^ILK�j l KnG/Q^ILG3ô Z ô�ILK\MFG/jeU�� b UWQ^ILGkI_M�M Z hDMXI3Q^IHhDC3moILK\MJUWQWQ^ILGJG¢I �¶� I_C b U l hnGJGYUºO
� U b Z Q^I : C l bFd IXM � : ILKnI_VcU � V\I � U l CXj � � UWCFI_UWQWQ^I � U^fchiI_M<IXM � C¢U b 2 him Z hnKiIHK � �º� I_C b U ILK � KÿO * l C l d
� h p¶l fcheU^IXC1IXM �+l M d � � C l GJBeUgK?B Z heC+Q^ILheC5moILK\MJUWQWQ^ILGJG¢IRIXMkQ^ILheC5jeU^GJB Z KDU p UWQWU MXE �


 I�V Z hijeC l UnB Z heCFGJhDUWVcCFI-IHK�CFIHôyI_C b U l K\M-ôyILG l ô�U^G/j Z b M Z C l K\MFGýI_M-j Z b MFIHhDCFG/fcheU Z K\M/CFILKnjih b IXMJMFI
M d � GJI BDQ^hnG l mªCFE lªp Q^I � 
 I�CFILô�IXC b U^IyK Z M l ôyôyIHK\M �Úl CJU^I ` 
qZ GJE �}l CJMJU^KnI���B Z heCPG Z K l ô UWMJU^E�jnILBnhDU^G
jnE �¢O�jnILh �Ôl KnG�� 
 I�Q l CFIHôyI_C b U^I l hnGJGYU/jºS l V Z UWCPB l C¢M l moERjiIHG;ô Z ôyIHK\MFG5jiE_MFILK\MXILG.GJB Z C¢MJU ��G Z � I_QWQgI
l GJh?ôyI4CXILô Z K\MFIXC�Q^I;ô Z C l Q]j l KnG�Q^IHGkô Z ôyILK\MXG�jeU�� b UWQgIHG�� 
 I1CFIHôyIXC b U^I l hnGJGYU ��l heCFILK\M �kZ heVcU � CFI
B Z hDC�M Z hDMFI.G l mqIHK\MJUWQWQ^ILGJGJI �]8 KnI;B9IXMJUWMFI.B]ILKnGJEHI l hiGJGYU�B Z heC �rZ d l KnK l j 25l G¢G l K � � d Z ô l G �-IXCJC Z K
ô l U^G l hnGJGYUaB Z heCkQ^ILG�� l K b U^IHKiG�� �-U Z GYM l MJU^GYMJU b UgIHKiG 
 QWU VDUgI_C : U^ôyILKnI���� � U^I_CJCFI �(l � l �\IRjnI � U bFd l h � �
��IHK Z UWM � C¢U bFd Z M�IXM �}l CJU^IHô � U^K\M `,� Q `,�rZ heVcU^j � 
 I K9S Z h p QWU^IyB l G l hiG¢GYU-jiI CFILôyI_C b U^I_C : heUWQWQ l hnôyI
� U b Z MJM l B Z heC�M Z heMFI1QTS l ô�UWMJU^E;fchºS UWQ(ôyI1MXELô Z U^mqKnI.jiIHBiheU^GkfchnIXQ^fchnILG l KiKnELIHGkjnE �JO �

�5U^ILKnKiIHK\MyIHK � K�Q^IHG�CFIHôyIXC b U^ILôyIHK\MFGRjnh b Z IHhDC � 
 I�V Z hnjDC l U b Z ôyôyIHK b IXC B l C�CFILô�IXC b UgI_C ôyILG
B l CFIHK\MFG/B Z hDC/M Z hDMXI+Q^ILheC�moILK\M¢UWQ Q^IHGJGJI5IXM�Q^ILheC b Z ôyBeCFE d ILKnGYU Z K�M Z heM l h�Q Z KimRjnIkôyIHG/EXMFhnjiIHG �D� IXC b U
jnI5ô[S l V Z UWC+GJhnBnB Z CJMXELI5ô��HôyIkj l KnG Q^IHG+ô Z ôyIHK\MFG/jDU�� b UWQ^IHGkIXM3ILK b Z CFI1ô�IXC b U]jºS l V Z UWC+M Z h � Z heCFG-EXMFE
Q O�B Z heCkô Z U]M Z hDM3GYU^ôyBeQ^ILô�ILK\M �n8 KrmªC l Knj�ôyIXC b UaORô Z K?B9IXMJUWM�� C � CFI 
 E_CFELô�U^I.fcheU l M Z h � Z heCFG�EXMFE
hnK�C l � Z K jiI3G Z Q^I_UWQ]j l KnG/ô l VcU^I � 
 IkG Z h d l UWMFI�Q^I+CFIHôyIXC b U^IXC-B Z heC/M Z heMÊQ^IkG Z hDM¢UgIHK�fchºS UWQ¶ô[S l BnB Z CJMFI



jnILBnhDU^G+M Z h � Z hDCFG3IXM5B Z hDC3G l BDCFEHGJILK b I GYU(BDCFE b U^IHhiGJI�O �rZ K\MFB]I_QWQWU^IXC5BeC � GkjnI;ô Z U �


 IkV Z hnjDC l U l hiG¢GYU CFIHôyIXC b U^IXC bFd l Q^ILheCFILhnGJIHôyILK\M�ô Z KyB l BeU]I_M+ô l ô l ô�U^IkB Z hDC/Q^IHhDC b Z hiB�jiI � Q
fch Z MJU^jeU^ILK?fcheU(ô[S l G Z heV\IHK\M+CFIHô Z K\MXE4Q^IPô Z C l Q]I_M5B Z hDC+Q^IHhDC1G Z heMJU^ILKrB]IXCXô l KnILKNM �e� I_C b UajºS l V Z UWC
*cb Z h p U+BeC � G�jnIyV Z hnG �ýUWQ l �-O}G l ô l KDU � CFI
� ILô p I_QWQ U4ôyIHG��+IHI �NILKnjiG�O * � MFI ��� I_C b U l hnGJGYUkO}ô l
m­C l Knj ` ô � CFI5B Z hDC3M Z heMFIHG+GJILG5B9ILKnGJELIHGkIXM5GJIHGkBDC¢U � CFILG4B Z heCkô Z U �


 I;CFIHôyI_C b U^IPEHK Z CFôyEHôyILKNM 
 heQWU^ILK �¶ô Z KrG Z hDMJU^IHK[B9IXCFô l KnILK\M �efcheU l VNE b h b I_MJMFI;M d � GJI l h�� Z hDC
Q^I � Z hDC3OPô�ILG b �­MFELG � 
 IkKnI3Q^IkCFIHôyI_C b U^IXC l U � l ô l U^G l GJGJI��.B Z hDC l V Z UWC3EXMFE5GYU^ôyBeQ^ILô�ILK\M-BeC � G-jnI5ô Z U
GJheCJM Z heM-Q l jiI_CFKDU � CFI l KnKiEHI5fchDU l E_MFE4Q l BeQ^hiG�jDU�� b UWQ^I<B Z heC+ô Z U9ô Z C l Q^ILô�ILK\M �D	 Q l GJh?ô[S E b Z heMFIXC �
ôyI5C l GJGJhDCXIXCkI_M l M Z h � Z hDCFG b CFhrILKrô Z U b I fchDU l � l UWM5ô l � Z C b I �


 I.MFIXCFô UgKnI_C l UºIHKÄCFIHôyI_C b U l K\MkjºS lªp]Z CFj�ô l � l ô�UWQWQ^I � VNI �cC Z KiK l U^GJI<IXM * l V Z � l CFjiI.jºS��XMJCFI.V\IHKchiI
O�ô l G Z hDMXILK l K b IPjnI;M d � GJI IXM.jnIPô[S l V Z UWC5IHK b Z heC l moELI jiheC l K\M4M Z heMFILGkô�ILG5E_MFhijnILG � 
 I G Z h d l UWMFI
Q lRp U^IHK\V\IHKchiI<OPô l B]IXMJUWMFI b Z hnGYU^KiI �5U b �cU^IPOPfcheU
�YI5jnELjeU^I b IXMJMFI5M d � GJI.I_M �7I4CFIHôyIXC b U^I5jih � Z Kij�jnh
b Z IHheC5G l ô l ô l K � d CJU^GYMFIXQaB Z hDC3M Z heM b I fch9S I_QWQgI l � l UWM.B Z hDC5ô Z U(jnILBnhDU^G+M Z h � Z hDCFG �¶� IXC b U l hnGJGYU
O�ô l ô l C¢C l U^KnI � QWU^G l­p IXM d I_M.O�ô Z K b Z hnGYU^K 
 hDQWU^ILKrB Z hDC3M Z heMFI5Q^ILheC5mqIHK\MJUWQWQ^ILGJGJI �


 IPCFIHôyIXC b U^IRILK � KÃôyILG l ô�U^G * E_M Z U^G.IXM �rZ K\MFB]I_QWQWU^EXC l U^KiG l U^KnGYU/fchnIPM Z heMFIHG3Q^IHG;B]I_CFG Z KiKnILG.fcheU
G Z K\MkV\IHKchiG l GJGYU^GYMFI_C<O�ô l G Z heMFILK l K b I<jiI<M d�� GJI �9� I_Q l ô[S l�p I l h b Z hnB�M Z h bFd ELI �]� IXC b UÊIHK[B l CJM¢U `
b heQWU^IXC<O � UgI_CJCFI�� * Z B d U^I
� �5l M d l QWU^I
� �Úl m l QWUýI_M * Z B d U^I �
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è3ë"787Áë 9
: � : 	 K\MJC Z jnh b MJU Z K � � � ��� � � � � ��� � � ��� � � � ��� � � ��� � � � ��� � � � � ��� � 

: � µ � S ILGYMJU^ô l MFIHhDC4B Z Q �eK �qô U l Q]Q Z b l Q � � � ��� � � � ��� � � ��� � � � ��� � � � � ��� � ;
: �=< �kZ M l MJU Z KiGkI_M 2 �eB Z M d�� GJILG � � ��� � � ��� � � � ��� � � ��� � � � ��� � � � � ��� � : �

: �=< � : �kZ M l MJU Z KnGkIXM d �eB Z M d � GJIHG+GJheC+Q^IPK Z � l h?j9S l �YhnGYMFIHôyILK\M � � ��� � � � � ��� � : �
: �=< � µ 2 �eB Z M d � GJIHGkGJhDC3Q^ILG � Z K b MJU Z KiG ��� � � � ��� � � ��� � � � ��� � � � � ��� � : �
: �=< �=< 2 �eB Z M d � GJIHGkGJhDC3Q l ��ILK �XMJCFI j9S l �YhnGYMFIHôyILK\M � � � ��� � � � ��� � � � � ��� � :>:

: � 
 � BnBDC Z � U^ô l MJU Z K�jihrK Z � l h@?BADCFEHG � � ��� � � � ��� � � ��� � � � ��� � � � � ��� � : µ
: � 	 ��Z KiGYM¢CFh b MJU Z K�jnh�MFILG7M5j9S l jiEHfch l MJU Z K � ��� � � � ��� � � ��� � � � ��� � � � � ��� � : ;

þ íI���5ékë é�� ���.JK+L�M���cë"J�ë�èN�{çM!#OPJK+����M�eêQ(R�kë´ékëTS !#�.��!VUXWÖé5ç/è�!Y7¨ë
�ºçM!��.Z\[ WD]F^P_a`Rb ë"!#�B�4è�+L�.7�Okè'c.Jóë ékë"ékëedM��& ê,è'0f&e�nêÁë"�'���.�g&ed-çM7�h�i
ë(è ` j*k
µ � : 	 K\MJC Z jnh b MJU Z K � � � ��� � � � � ��� � � ��� � � � ��� � � ��� � � � ��� � � � � ��� � µ��
µ � µ � E b Z ôyB Z GYUWMJU Z K?jiI.Q l GYM l MJU^GYMJU^fchiI.jnI1MFIHGYM � � � ��� � � � ��� � � ��� � � � � ��� � µ��
µ �=< � MFhnjiI.jnI1Q l G7M l MJU^GYMJU^fchnIml*n � ��� � � ��� � � � ��� � � ��� � � � ��� � � � � ��� � µ <
µ � 
 � MFhnjiI.jnI1Q l G7M l MJU^GYMJU^fchnIml�o � ��� � � ��� � � � ��� � � ��� � � � ��� � � � � ��� � µ>p

µ � 
 � : � I � d E Z C � ô�I5jiI<jiI 
qZ Kim@q :sr p ;ut � � � ��� � � ��� � � � ��� � � � � ��� � µ r
µ � 
 � µ leo � � Z CFô�I1fch l jDC l MJU^fchnI)v BeC Z BDCFIxw � � � ��� � � ��� � � � ��� � � � � ��� �Y< �
µ � 
 �=< �+l Q b heQ(jiI.Q l V l CJU l K b I<jiIyl o � ��� � � � ��� � � ��� � � � ��� � � � � ��� �Y< �
µ � 
 � 
 �.E_CJU � b l MJU Z K[jnI1Q l BDCFIHô�U � CFI d �eB Z M d � GJI.jnh � d E Z C � ôyI5jiI<jiI 
qZ Kim@q :sr p ;ut	< ·
µ � 
 � 	 �.E_CJU � b l MJU Z K[jnI1Q l jiIHh � U � ôyI d �eB Z M d�� GJI.jih � d E Z C � ô�I1jnI;jnI 
oZ Knmzq :{r p ;>t�<#;

U
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µ � 	 ��Z ôyB Z CJMFILô�ILK\M l G �eôyBeM Z M¢U^fchiI5jnI1Q l G7M l MJU^GYMJU^fchnI.jiI.MFILGYM � � � � ��� � � � � ��� � 
 :
� íI���5ékë�éP� ���.JK+-�M� �cë"J�ë(è��ÃçM!#OPJK+����M�eê8()�kë�ékë�7,ç !#�eç*�eê8!#�eê8()�kë�ékë �cë"!#�

!#�.��! U W é5ç/è�! 7¨ë �ºçM! �.Z	[ W ]F^�_a`)b ë"!#���5èkë�02�-è����eê5�-è ()�kë"78���-èP(R�kë 	�

< � : 	 K\MJC Z jnh b MJU Z K � � � ��� � � � � ��� � � ��� � � � ��� � � ��� � � � ��� � � � � ��� � 	 ;
< � µ � d Z U � jihrB l C l ô � MJCXI�� � � � ��� � � ��� � � � ��� � � ��� � � � ��� � � � � ��� � 	 ;
< �=< �+l Q b heQ(jih p U l U^G5jnI�
� A C���� ��G � b Z KijeUWMJU Z KnKnIXQWQ^ILô�ILK\M l h ��� Zop GJI_CJVNELG � � � � � ��� � 	>p
< � 
 � E b Z ôyB Z GYUWMJU Z K?jiI.Q l GYM l MJU^GYMJU^fchiI.jnI1MFIHGYM � � � ��� � � � ��� � � ��� � � � � ��� � · :
< � 	 ��Z ôyB Z CJMFILô�ILK\M l G �eôyBeM Z M¢U^fchiI5jnI1Q l G7M l MJU^GYMJU^fchnI.jiI.MFILGYM � � � � ��� � � � � ��� � ·qµ

�  ë"!#�ÔékëB7,ç 02�-è����eê��-è ékë ��&e+.ç*���eê5�eê��-è ���-è5é5ê��eê5�-è5èkë"787 ë�é5ç/è�! 7¨ëB�ºçM! �.Z
�]ë�787Áë 6>�ºê ���.JK+-�M���cëóékë"! +1ç*�nçMJ��e���Dë"!�ê,è����-è4èR��! ���

 � : 	 K\MJC Z jnh b MJU Z K � � � ��� � � � � ��� � � ��� � � � ��� � � ��� � � � ��� � � � � ��� � · r

 � µ �kZ M l MJU Z KiGkI_M 2 �eB Z M d�� GJILG � � ��� � � ��� � � � ��� � � ��� � � � ��� � � � � ��� �V; �

 �=< �(l BeC Z b ELjnhDCFI.jnI1MFIHGYM � � � � ��� � � ��� � � � ��� � � ��� � � � ��� � � � � ��� �V; :

 � 
 � E b Z ôyB Z GYUWMJU Z K?jiI.Q l GYM l MJU^GYMJU^fchiI.jnI1MFIHGYM � � � ��� � � � ��� � � ��� � � � � ��� �V; <

 � 	 � MFhnjiI.jnh b Z ô�B Z CJMXILôyIHK\M l G �eôyBeM Z MJU^fchiI5jnI1Q l GYM l MJU^GYMJU^fchiI.jnI1MFIHGYM � � � � � ��� �V; 


 � · �+l G+ô�hDQWM¢UgjeU^ôyIHKiGYU Z KnKiI_Q � � � ��� � � ��� � � � ��� � � ��� � � � ��� � � � � ��� � p <


 � · � : � E b Z ô�B Z GYUWMJU Z KrjiI.Q l GYM l MJU^GYMJU^fchnI1jnI1MXILGYM � � � ��� � � � ��� � � � � ��� � p <

 � · � µ ��Z ôyB Z CJMFIHôyILK\M l G �eôyBeM Z M¢UgfDhiI5jnI1Q l GYM l MJU^GYM¢UgfDhiI.jiI.MFILG7M ��� � � � � ��� � p 



 �H; �+l G�B l CJMJU b heQWU^IXC Z � Q l � Z K b MJU Z KPjnI/B Z U^jiG����#C ��G]jiEHB]ILKnj;jnI/B l C l ô � M¢CFI>qTG t U^K b Z KnKch�qTG t p�	

! " �5êQ!�!cç/è��]ë�çM!#O'J +P� �M�eêQ(R�3ë 7��)�ºçM7Áëóé�� �cë"!#� � 9
	 � : 	 K\MJC Z jnh b MJU Z K � � � ��� � � � � ��� � � ��� � � � ��� � � ��� � � � ��� � � � � ��� � r 

	 � µ 2 �eB Z M d�� GJILG b Z K\MJU^m$#nILG � � � � ��� � � ��� � � � ��� � � ��� � � � ��� � � � � ��� � r 	
	 �=< � E b Z ôyB Z GYUWMJU Z K?jiI.Q l GYM l MJU^GYMJU^fchiI.jnI1MFIHGYM � � � ��� � � � ��� � � ��� � � � � ��� � r ;
	 � 
 ��Z ôyB Z CJMFILô�ILK\M l G �eôyBeM Z M¢U^fchiI5jnI1Q l G7M l MJU^GYMJU^fchnI.jiI.MFILGYM � � � � ��� � � � � ��� � r p

% & è ���nê��'�e�Dë�ékë �)(R�-ê�* é3ë�7 ç 0Fë(è,+e���eëóé%$�ç�- ��!#�cë"J�ë(è�� .�.�	
· � : 	 K\MJC Z jnh b MJU Z K � � � ��� � � � � ��� � � ��� � � � ��� � � ��� � � � ��� � � � � ��� � :u: 	
· � µ � CJUWM � CFI.jiI bFd Z U � jnI.Q l ��IHK �_MJCFI<j9S l �YhnGYMFILô�ILK\M � ��� � � ��� � � � ��� � � � � ��� � :u: 	
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* Z U^ILK\M � IXM���� jnILh � V l CJU lªp Q^ILG l Q^E l M Z UWCFIHG+CFELI_QWQ^ILG ���1l KiG+Q^I p heMkjºS I � BeQWU^fchiI_CkQ l V l CJU lªp Q^I�� O
B l CJMJUWCajnI Q l V l C¢U lªp Q^I � ��UWQeILGYM b Z heC l K\MýfchnI/Q^I�GYM l MJU^GYMJU b U^ILK Z hPQ l GYM l MJU^GYMJU b U^IHKiKnI�BeC Z B Z GJI/jºS l �YhnGYMFIXC
hnKÃô Z j � Q^I �a� ILB9ILKnj l K\M � UWQ Z hÔIXQWQ^I j Z UWMPGLS l GJGJhDCXIXCPjnIRQ l V l QWU^jeUWMFE�jnhÃô Z j � Q^I�BeC Z B Z GJE �º�ýZ hDC b I
� l UWCFI
�(UWQ Z hÔIXQWQ^I bFd IXC bFd IXC l O l �7hiGYMFI_C;Q^I ô Z j � Q^I�O�hiKÔE b¢d l K\MJUWQWQ Z KBC �	��
 � � G �
� n�� � � ��� A jnI b Z BeU^ILGPjnh
b Z hnBDQ^I<jiI5V l CJU l­p Q^IHG C ��
 � G jnI1jnELB l C¢M �n�Êl CkI � IHôyBeQ^I
� bFd Z U^GYU^GJG Z KnG b Z ôyôyI5ô Z j � Q^I1jnI1CFE ��E_CFILK b I
Q^IPô Z j � QgI.jnI1CFEHmªCFIHGJGYU Z K �

� ����� C �	��
�� G����*C �	� G�� ��
�� �"!#
 E E E 
�$ E q : t
� I�� l UWM�jiI3BDC Z B Z GJIXC hiK�MFIXQnô Z j � QgI3K Z hnG l ô � KnI+O.ELôyI_MJMJCFI�hiK b IXCJM l U^K�K Z ô p CFI�jºS d �eB Z M d�� GJILG �

� I_CJM l U^KnILG �¶B l C5I � ILô�BDQ^I��iGHS l CJMJU b hDQ^IHK\M l heM Z heC5jnI1Q l � Z CFô�I � Z K b MJU Z KiKnIXQWQ^IRjnI1Q l fch l K\MJUWMFE � CFE 
�� G �
� S l heMJCFILG5G Z K\M5CFIXQ l MJUWV\IHG.O�Q l � Z CFôyI � Z K b MJU Z KnKnIXQWQ^IRjnI;Q l fch l K\MJUWMFE%�*CFEHG+IXM Z Krj Z UWM l hnGJGYUaGLS U^K\MFI_C `
C Z mqI_CRfch l K\M�O�Q l jDU^GYMJC¢U p heMJU Z K l G �eôyBeM Z M¢UgfDhiIRjnhÃMFIXCFô�I&� � �a� S l heMJCFILG fchiIHGYMJU Z KnG;CFI_Q l MJUWVNILG�O b I
ô Z j � Q^I GJI�BeC Z�� Q^IHK\M l hnGJGYUýC l BeU^jiIHôyILK\M �9
 KÃB]IHhDM.K Z M l ôyô�ILK\MkGHS U^K\MXIXCJC Z mqI_C;GJheC5QTS I � l b MJUWMFhnjnIRjiI
QTS l jnjeUWMJUWVcUWMFE�jih�MFIXCFô�I�jºS IXCJCXILheC�ô l U^G l hnGJGYU+G¢hDCRQ l jeU^GYMJCJU p heMJU Z K�jiI�BeC Zop l­p UWQWUWMFE�jiI Q l V l CJU l­p Q^I
� I_M5GJhDC¢M Z heMkjnIPG Z KÄU^KnjiEHB]ILKnj l K b I l V\I b Q^I;MFIXCFô�I'� �¶� KÚBeC l M¢UgfchnI��DM Z heMFILG b ILG d �eB Z M d � GJIHG Z K\M
hnKiI b IXCJM l U^KiI?U^ôyB Z CJM l K b I�GJhDC Q l fch l QWUWMFE[jnh�ô Z j � Q^I?BeC Z B Z GJE�I_MyQ l K Z KÙV l QWU^j l MJU Z K�jiI�QTS hnKiI
Z hÄQTS l hDMJCFI.jnI b ILG d �eB Z M d�� GJILG3B Z heCJC l UWM+CFIHKijeCFI5QgI<ô Z j � Q^I b Z ôyBeQ � MFILô�ILK\M�U^K b Z KnmªCXh �¶	 Q(ILGYM5j Z K b
KnE b IHGJG l UWCFIPjnI1jnEXVNIXQ Z BiB]I_C5jnILGkôyE_M d Z jiIHG�B]I_CFôyI_MJM l KNM�jºS l GJG¢I Z U C4Q l V l Q U^jeUWMFEPjnh?ô Z j � Q^I.B l C+C l B `
B Z CJMkOPQTS E bFd l K\M¢UWQ Q Z K b Z KnGYU^jnEXCFE l � K?jnI1B Z heV Z U C�QTS heMJUWQ U^GJI_C5B l C�Q l G¢hDUWMFI l V\I b hnK b I_CJM l U^K�jnILm­CFE.jiI
b Z K �]l K b I �

� ILG5ôyE_M d Z jnILG3GYM l MJU^GYMJU^fchiIHGkô�U^GJIHGkILKrBeQ l b I B Z heC+CFEHB Z KnjeCFI<O b I mqIHKDCFI jiI<jiIHô l KijnI1G Z K\MkQ^IHG
MFIHGYMFGÊjºS l jnELfch l MJU Z K �\� I3K Z ô p CFIHh � MFILG7MFG Z KNM/jiE �JO.EXMFE�BDC Z B Z GJELG j l KiGaQ l QWUWMJMFE_C l MFheCFI�B Z heC l GJGJheCFIXC
Q l V l QWUgjeUWMFE�jnI�Q l BeQ^hnB l CJMRjnILG d �eB Z M d � GJIHGRG Z hnG � l b IHK\MFILG�O[QTS heMJUWQWU^G l MJU Z KÙjnh�ô Z j � Q^I q : t�� �Úl U^G
M Z hiG b ILGRMFIHGYMFGRG Z KNM-v jDUWCFI b MJU Z KiKnIXQ^GFw �Êj l KnG;Q^I�GJIHKiG Z�� UWQ^GRB]I_CFôyIXM¢MFILK\M jiI�KiI MFILGYMFI_C�fch9S hnK�GJILheQ
l GJB]I b M�O3Q l � Z U^G/jnh�ô Z j � Q^I b Z KiGYU^jnEXCFE �D� I3BDQ^hnG �­Q^ILheC-ô�U^GJI�ILK BDQ l b I+KnE b ILGJGYUWMFI4G Z heV\IHK\M/Q l V l QWU^jDUWMFE
jnI b I_CJM l U^KnILG.jnILG l heMJCFIHG d �eB Z M d � G¢ILG �9� IHG.BDC Z b ELjnhDCXILGkB]I_CFôyI_MJM l K\M4j9S l GJGJI Z UWC b Z ô�BDQ � MFILô�ILK\M5hnK
ô Z j � Q^IkG7M l MJU^GYMJU^fchnI b Z ôyô�I b IXQ^hDU�jiI%q : t G Z K\M�j Z K b jnI b I�� l UWM l GJGJI �4Q Z hDCXjiIHG I_M�UWQ9K9S IHGYM�j Z K b B l G
jnEXC l U^G Z KnK l­p Q^IyjiI G Z KimoIXC OrôyIXMJM¢CFI�IHK�BeQ l b I�hnKÿMFIHGYM�BDQ^hnGPm­Q Zqp¶l Q3fcheU-B]IXCFô�IXMJMJC l UWMPjnI�V l QWU^jiI_C
jºS hiKRGJIHhDQ b Z hnB Q l GYMJCFh b MXhDCFI-jnhRô Z j � Q^I b Z KiGYU^jnEXCFE �N� S Zop �7IXM jiI b I_MJMFI�M d � GJI��­fcheUeGLS l CJM¢U b hDQ^I l heM Z hDC
jnI · b¢d l BDUWMJCFIHG �nILGYM4QgI jiE_V\I_Q Z BnB]ILô�ILK\MkI_MkQTS EXMFhnjnI;jºS hiK�MFI_Q�MFIHGYM �



þ

� I[BeCFILô U^IXC b¢d l BDUWMJCFIrjnI b IÄMJC l V l UWQ5ILG7M b Z KiG l b CXEÚOÃQ l ô U^GJI?ILK�BDQ l b IrjnIÄQ l BDC Z b ELjnheCFI?jiI
MFIHGYM�jºS l jiEHfch l MJU Z K fcheUiV l B]I_CFôyI_MJMJCFI�jiI+MXILGYMFI_C�m­Q Zqp¶l QgIHôyIHK\M/M Z heMFILG/Q^IHG d �iB Z M d � G¢ILG l GJG Z b U^ELIHG l h
ô Z j � Q^I b Z KnGYU^jiE_CFE �N
 KRhDM¢U QWU^GJI�B Z hDC b I_Q l hnKiI-fch l KNMJUWMFE/fchDUDB]IXCFô�IXMajiI b l BeMFIXCaM Z heMFIÊQTS U^K � Z CFô l MJU Z K
b Z K\MFIHKchiI�j l KnG1Q^Iyô Z j � Q^I�BDC Z B Z G¢ERIXMRjºS I � BeQWU^fchiI_CPm­Q Zqp¶l Q^IHôyILKNM;Q l V l CJU l­p Q^I�� ILK � Z K b MJU Z KÔjiI
Q l V l CJU lªp Q^I � �º	 QÊGLS l mªUWM<jnIPQ l � Z K b MJU Z KÃjnIPCFELB l CJMJUWMJU Z K b Z KijeUWMJU Z KnKnIXQWQ^IRjiI'� G l bFd l K\M � � � ���
j Z KnKiEHI;B l C

� C���� ��G ��� C���� � � � � �eG2E q µ t
* U4Q^I[ô Z j � Q^IÄIHGYM�I � l b M �/Q l � Z K b MJU Z K�jnI�CXELB l CJMJUWMJU Z K b Z KijeUWMJU Z KnKnIXQWQ^IrBDCFIHKijeC l hnKiI b IXCJM l U^KiI

V l Q^IHhDC ��� C���� ��G+IXM<QgI�BeC Zqp Q � ô�IPjnIPV l QWU^jnIXC b I�ô Z j � Q^IRGJIPC l ô � KnI l Q Z CFG<O b Z KiGYU^jnEXCXIXC.Q^I MFIHGYM<jiI
QTS d �eB Z M d�� GJI;KcheQWQ^I �

	
���'� C�� � �eG � ��� C�� � �eGfE q <#t
�.l KnG b I MJC l V l UWQ �(K Z hnGPBeC Z B Z G Z KiG.j Z K b jnI b Z KnGYMJCFheUWCFI�hiKÔMFIHGYMPm­Q Zqp¶l Q p¶l GJE GJheC b I_MJMFI	� Z K b `

MJU Z KyjiI3CFELB l CJMJUWM¢U Z K �\�kZ MJCFI l BnBeC Z bFd I3GLS l BnBnhDU^IkGJheC-QTS l CJMJU b Q^I4BeCFE b heCFGJILheC�jiI��-U b �\I_Q]IXM �kZ GJILK p Q l MJM
q :{r ; <#t �oj Z K\M/Q^IHG/UgjnEHILG Z K\M-E_MFEkI � BeQ Z UWMFEHILG-B l C-jnIkK Z ô p CXILh ��l hDMFIHhDCFG/j Z K\M �oILK\MJCFI l heMJCFILG � 2�
 CFjDQ^I
IXM �Úl ô�ôyIHK q :srur < t�Z h p U^ILKrILK b Z CFI � Q b l Q�� �¥�3�q£�� q :{r>rur t��

�kZ MJCXI3MXILGYM3ILGYM p l GJE5GJhDC3hnKiIRv Z BiB Z GYUWMJU Z K�wkG7M l Knj l CFj fchDU b Z KiGYU^GYMFI<O b Z ôyB l CFIXC�hiKÄILGYMJU^ô l MFIHhDC
K Z K�B l C l ôyE_MJCJU^fchnI�jiI � C�� � ��G�OÃG l V l Q^IHhDCÄGJhiBnB Z GJELI � � C���� ��G I_M?OÚCFI �7IXMFI_CyQTS d �eB Z M d � GJIrKchDQWQ^I
q < t GYU(Q l v jDU^GYM l K b Ixw;IHK\MJCFI b ILG.jnILh � fch l K\MJUWMFEHGkjiEHB l GJGJI;hnKrGJILheUWQ b CJUWMJU^fchiI �9	 b U �nQTS ILG7MJU^ô l MXILheC5K Z K
B l C l ôyE_MJCJU^fchiI<GJIXC l p l GJERGJheC5QTS l BnBDC Z bFd IRB Z Q �iK��oô�U l Q^I<Q Z b l Q^I��ºjnE �¢OyEXMFhnjDU^EHIRB l C � l KÚI_M : U � p I_Q^G
q :{r>r · t j l KnG1hnK b Z K\MFI � MXI�jnIRCFELm­CFILGJG7U Z K �a
 KÔBeC Z B Z GJI l hiG¢GYU/jºS heMJUWQWU^GJIXC hnKiI v jeUgG7M l K b IxwRjiIRM �eB]I
� C l ôyEXC ` V Z K � U^GJIHGPq � C l ôyE_C � :{r µup I_M/V Z K � UgG¢ILG � :{r 
 : t mqEHKiE_C l QWU^GJEHI b Z ôyôyI�GYM l MJU^GYMJU^fchiI�jnI�MFIHGYM �

� I+CFILGYMFI3jiI�Q l M d � GJI4GLS l CJMJU b hDQ^I3jiI+Q l ô l KeU � CXI+GJheUWV l K\MFI �\�.l KiGÊQ l BeCFIHô�U � CFI�B l CJMJU^I�� Z K GJIkBDQ l b I
j l KnG�Q^I b l G Z � Q l jeU^GYMJCJU p hDMJU Z KROkMFILGYMFI_CÊG Z hnG�QTS d �eB Z M d � GJI-KcheQ Q^Iyq < t ��G Z UWM ��� C���� ��G ��ILG7MÊILKNMJU � CFIHôyILK\M
GJB]E b U � ELI �n� I b l G-ILGYM b IXCJMFIHG-B]ILh b Z heC l K\M-ILK BDC l MJU^fchnI+ô l U^G/UWQ B]I_CFôyI_M-j9S Zop MFIHKDUWC-BeQ^hnG b Z ô�ô Z jnE `
ôyIHK\M b I_CJM l UgKnG+CFEHGJhDQWM l MFG l G �eôyBeM Z M¢U^fchiIHG �¶
 K b Z KiGYU^j � CFI l h � d l BeUWMJCFI µ Q^I b l G5B l CJMJU b heQWU^IXC Z�� Q l
� Z K b MJU Z KÚjnI;CFELB l C¢MJUWMJU Z K b Z KijeUWMJU Z KnKnIXQWQ^I � C���� ��G�ILGYM<hnK[B Z Q �eK �qôyI<jiI jiIHmªCFE � � EPIHK � �]�.l KiG b I
b Z K\MFI � MFI
� Z K�BeC Z B Z GJI�hiKnI+jnE b Z ô�B Z GYUWMJU Z K�jiI�Q l GYM l M¢UgG7MJU^fchiI�jiI�MFILGYM-fDhDUeV l B9IXCFôyI_MJMJCFI�jiI3ôyIXM¢MJCFI
ILK}I � I_CFmqhnIRhnKiI
� ` GYM l M¢UgG7MJU^fchiIPj Z K\M5Q^ILG.BDC Z BDC¢UgE_MFELG l G �eôyBeM Z MJU^fchiIHG+K Z hnG l U^jnILK\M<OyjnELjnheU CXIPhiKnI



�

CFEHmªU Z K b CJUWMJU^fchnI<B Z heCkQTS d �eB Z M d�� GJI;KcheQWQ^I b Z KnGYU^jiE_CFELI �º�.l KnGkQ^I;MJC Z U^GYU � ôyI bFd l BDUWM¢CFI
� Z KrmqEHKiE_C l Q U^GJI
b IHG1CFEHGJheQ M l MFG l h b l G Z�� Q l � Z K b MJU Z KÚjnIPCFELB l C¢MJUWMJU Z K b Z KnjeUWMJU Z KnKiI_QWQ^I�G¢hiBnB Z G¢ELIPG Z hiG5QTS d �eB Z M d � GJI
KcheQWQ^I�ILG7MPhnKiI � Z K b MJU Z KÔBDQ^hnG;moELKnEXC l Q^I �a�rZ �\IHKiK l KNMPfchnIXQ^fchnILG d �eB Z M d�� GJILG.GJhiBnBeQ^ELôyIHK\M l U CXILG.GJhDC
QTS ILGYMJU^ô l MJU Z K?jiI5Q l � Z K b MJU Z K?jnI1CFEHB l CJMJUWMJU Z K � Z K Zqp MJU^ILKNM�Q^I;ô �Lô�I b Z ô�B Z CJMXILôyIHK\M l G �iôyBDM Z MJU^fchnI
jnh�MXILGYM5fchnI;j l KiG�Q^I b l GkBDCFE b EHjiIHK\M �

�.l KnG;Q l jnILh � U � ô�I�B l CJMJU^I jnI b I MJC l V l UWQ � Z K�E_MFILKnjÔQgIHGPCFELGJheQWM l MFG l G �eôyBeM Z MJU^fchnILG<jiI�Q l BeCFI `
ô�U � CFIRB l CJMJU^I l h b l G Z � Q l � Z K b MJU Z KÔjiIRCFEHB l CJMJUWMJU Z KÿGJhiBnB Z GJELIRG Z hiG5QTS d �eB Z M d�� GJI�KchDQWQ^I b Z K\MJU^IHK\M
hnK b I_CJM l U^KÃK Z ô p CFI jiIRB l C l ô � MJCFILG+U^K b Z KnKchiG �ý� I b l G.jiI � mqheCFIRILG7M p I l h b Z hnBÚBeQghnG5BeC Z bFd IRjnh
b Z K\MFI � MFIkBDC l MJU^fchnIkj l KnGÊQ^ILfchnIXQ Z K�CXILK b Z K\MJCFI b IkM �eB]I+jnIkô Z j � QgI �i
 K�BeC Z B Z GJI+j l KiG/Q^I � d l BeUWMJCFI

yhnKnIRK Z hDVNIXQWQ^IRjnE b Z ôyB Z GYUWMJU Z K[jnI;Q l GYM l MJU^GYMJU^fchnIPjnIPMFILGYM.fcheU�V l B]IXCFô�IXMJMJCFI��nILKÚheMJUWQWU^G l K\M;IHK\MJCFI
l hDMJCFIHGýQ^ILG/CFEHGJhDQWM l MFGÊjnI�Q l BDCFIHô�U � CFI�B l CJM¢UgI��ojiI3jiE_MFIXCFô U^KiI_C/hnKiI-CFELm­U Z K b CJUWMJU^fchnI+B Z heC b I3K Z hDVNI l h
moILKeCFI;jºS d �eB Z M d�� GJILG �

� S I � U^GYMFIHK b I�jnIRBDQ^hnGYU^ILheCFG5MFILGYMXG1jºS l jnELfch l M¢U Z KÃB Z heC1hnKÃô �LôyIPô Z j � Q^IRB Z G¢IPQ l fchnILG7MJU Z KÃB l¿`
C l QWQ � Q^I�jiIPG l V Z U C<GYU(QTS hiKÿj9S IHh � GJI b Z ôyB Z CJMFI.ô�U^IHh � GJheUWV l K\M.hnK b CJUWM � CFI j Z KiKnE �98 KÃjnILG b C¢UWM � CFIHG
Q^ILG�BeQghnG/CFELB l KijnhiG/IHGYM-Q l BiheU^GJG l K b I �D� IHG�E_MFhnjiIHG B l C�GYU^ô�heQ l MJU Z KiG/KnI+CFIHBDCFEHGJILK\MXILK\M�fch9S hnKnI+U^ô l mqI
B l CJMJU^I_QWQ^I+jnI�Q l BnhDU^GJG l K b I�jiIHGÊMFILGYMXGÊIXM-jnI b I�� l UWM � Z K�BeC Z B Z GJI��­j l KiGaQ^I � d l BeUWMJCFI 	 �ojºS IHK � l UWCFI3hiKnI
EXMXhijnI�BeQ^hiG � KnI�B l C Q^I p U l U^G/jiI-Q l BnheUgG¢G l K b I l G �eô�BDM Z MJU^fchnI Q Z b l Q^I �e� I_QWQ^I ` b U B l GJG¢I+B l CÊQTS E_MFhijnI+jnh
b Z ôyB Z CJMFIHôyILK\M l G �eôyBeM Z MJU^fchiI3jiI5K Z M¢CFIkMFILGYM3G Z hnG-jiIHG+GJheUWMFILG�jºS l QWMFIXCXK l MJUWV\IHG b Z K\MJU^m #iIHG �efchnIkQTS Z K
U^K\MJC Z jnheU M l h � d l BeUWMJCFI 	 �c� K � K ��QTS ILKnGJIHô p Q^IkjnILGÊCFEHGJhDQWM l MFG Zop MFIHKchiG j l KiG b I+MJC l V l UWQiIHGYM/U^K � hnILK b E
B l C-hnK b IXCJM l U^KyK Z ô p CXI�jnIkB l C l ô � MJCXILG �D� I_Q l K Z hiG l ô � KiI5O<jDU^G b hDMFI_C l h � d l BeUWMJCFI · jnI b C¢UWM � CFIHG
jnI bFd Z U � jiI b ILG�jeUWV\I_CFGRB l C l ô � MJCFIHGPfcheU-UgKNMFIXCJVcU^IHKiKnILK\MRU^ô�BDQWU b UWMFIHôyIHK\M Z h I � BeQWU b UWMFIHôyIHK\M�j l KiG
QTS I � BeCFILG¢GYU Z K}jiI;Q l G7M l MJU^GYMJU^fchnI;jnI;MFIHGYM ��
 K �[BeC Z B Z GJI<ILK}B l CJMJU b heQWU^IXC.hnK b CJUWM � CXIPjiI bFd Z U � jnI;Q l
��IHK �XMJCFI.j9S l �YhnGYMFIHôyILKNM+fcheU � b Z ôyôyI5BeQ^hiGYU^IHhDCFG l heMFILheCFG-QTS Z K\M4jiE �JO�K Z MFE.j l KiG�j9S l heMJCFILG b Z KNMFI � MFIHG �
� Z hnI;hnK�C��ªQ^I;U^ô�B Z CJM l K\M �

� I-MJC l V l UWQeGJI�MFIXCFô U^KiI-B l C hiKPCFEHGJhiô�E-jiIHG/jDU 
 EXCFIHK\MFGýCFEHGJhDQWM l MFG Zop MFILKchnGÊIXM B l CýQ l BeCFELGJIHK\M l MJU Z K
jnI;fchnIXQ^fchnILGkBeU^GYMFIHGkjiI.CFI bFd IXC bFd ILG ��hDMFheCFILG �
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* Z UWM C ��
 � G �(hnK b Z hnBeQ^I�jnI�V l CJU lªp Q^ILG l Q^E l M Z UWCFIHG�O�V l Q^ILheCFGPj l KnG��  o �a�ýZ heCREXMFhnjeU^IXCPQ l CFIXQ l�`
MJU Z KÄQWU l K\M � O ���eUWQýIHGYM b Z hDC l K\M4j9S heMJUWQWU^GJIXCkQ l v � Z K b MJU Z KrjnI1CFELm­CFIHGJGYU Z K�w.jiE � KeU^I;B l C4QTS IHGJB]E_C l K b I
b Z KnjDUWMJU Z KiKnIXQWQ^I.jiI ��G l bFd l KNM � � � ���<IXM3jnELK Z MFEHI"! C�� � � � �eG � � IXMJMXI�� Z K b MJU Z K�jnIkCFELm­CFILG¢GYU Z K
ILG7M5hiK�CFEHGJhiô�E1BeC l MJU^fchiI.jnI1QTS I 
 IXM<jiI � GJheC+Q^I b Z ô�B Z C¢MFILôyIHK\M�jiI � �

8 KiI l heMJCFIPfch l K\M¢U MXE
�eM Z hDMFI l hnGJGYU(U^K\MFEXCFIHGJG l K\MXIPIXM b Z K\MFIHK l K\M �nIXQWQ^I��]M Z heMFI.QTS UgK � Z CFô l MJU Z KÄQWU l K\M
� O �{ILGYM4Q l � Z K b MJU Z K[jnI1CFEHB l CJMJUWMJU Z K b Z KijeUWMJU Z KnKiI_QWQ^IPjnI��{G l bFd l K\M � � � ��� �njnELK Z MXELI;B l C

� C���� ��G ��� C���� � � � � �eG2E q : � : t
� S U^K\MFEXC��_MPjnI b IXMJMFI � Z K b MJU Z KÔBDC Z VcU^IHK\M<jih � l UWMPfDhiIRQ l BDQ^hnB l CJM<jiIHG;fch l K\M¢UWMFELG.GYM l M¢UgG7MJU^fchiIHG;heMJUWQWU `
GJEHILG5ILK}BDC l MJU^fchnI;B Z hDC b Z ôyBeCFILKnjDCFI5Q l CXIXQ l MJU Z K[QWU l K\M � IXM � G Z K\M5jnILG � Z K b MJU Z KiKnIXQWQ^ILG5jnI b IXMJMFI
� Z K b MJU Z K�jnI�CFEHB l CJMJUWMJU Z K b Z KnjDUWMJU Z KiKnIXQWQ^I � Z hDMJCFI�QTS ILGJB]E_C l K b I b Z KijeUWMJU Z KnKiI_QWQ^IkjiE �JO.EXV Z fchnELI
� b UWM Z KnG
Q l ôyELjeU l KnI b Z KnjDUWMJU Z KiKnIXQWQ^I.IXM3BDQ^hnG+moELKnEXC l Q^ILô�ILK\M�Q^ILG+fch l K\MJUWQ^ILG b Z KijeUWMJU Z KnKiI_Q^G � Z hÄIHK b Z CXI3Q l V l�`
CJU l K b I b Z KnjDUWMJU Z KiKnIXQWQ^IPB Z heCkKºS ILKrj Z KiKnIXC4fchiI<fchnIXQ^fchnILGkhnKiIHG �

� I1K Z ô p CFILhnGJILG-BeC Z b EHjiheCFIHG�GYM l MJU^GYMJU^fchnILG�GJI p l GJILK\M3GJheC QTS d �eB Z M d � GJI.fchnIkQ l Q Z UºjnI ��G l bFd l K\M
� BDC Z VcU^IHK\M/jºS hiKnI b IXCJM l U^KiI3jDU^GYM¢CJU p heMJU Z K �­� l C/I � ILô�BDQ^I��­hiK�ô Z j � Q^I�GYM l MJU^GYMJU^fchiI b Z heC l K\M ILGYM b IXQ^heU
jnhÄô Z j � Q^I;jnI1CFEHmªCFIHGJGYU Z K

� �$# C � G � � C � G�� 

Z�� ! C��2G �&% IXM('�)+* C �fG �"! � * hiBnB Z G Z KnG ��U^KnjiEHB]ILKnj l K\M3jiI � �¶ILKNMJC l � K l K\M l Q Z CFG

# C���G � ! C�� � � � �eG 
 � o C���G � '�)+*�C�� � � � �eGfE
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 K?GJhnBnB Z GJI l hiG¢GYU]MJC � G�G Z hDVNILK\M4ILK?BeC l MJU^fchnI5fchnI�����
 C % 
 ! G �cQ l Q Z U �kZ CFô l QgI.jºS ILGJB]E_C l K b I � I_M
jnIPV l CJU l K b I : � * U �ºIHKÃBDQ^hnG � Z KÃGJhnBnB Z GJI # C���G ��� � � � n �ÔI_M � o C���G � � o � Z K Zop M¢UgIHK\M l Q Z CFG4Q^I
ô Z j � Q^I.jnI1CFEHmªCFIHGJGYU Z KrQWU^KiE l UWCFI<GYU^ôyBeQgI

� C�� � � � �eG � 
�� � � � � n � 
 � o�� 
 q : � µ t
Z���� C�� � � � �eG��3jnELGYU^moKiIRQ l Q Z U b Z KnjeUWMJU Z KnKiI_QWQ^I�jnI � EXM l K\M<j Z KnKiEHI � �a� I�ô Z j � Q^IRIHGYMPjºS hiKnI
m­C l KnjiIyU^ô�B Z CJM l K b Iyj l KiG�Q^ILG l BnBDQWU b l MJU Z KiG jnI�Q l GYM l MJU^GYMJU^fchnI�IXM l h � QkjnILG l KiG � Z K l ô U^G l h
B Z U^K\MRhnKiIyô�heQWMJUWMFhijnI jiI�ôyEXM d Z jnILG<GYM l MJU^GYM¢UgfDhiIHGRB Z heCRIHGYMJU^ôyIXC�IXMRMFIHGYMFIXC�GJIHG�B l C l ô � MJCFIHG �a� IHG
ôyE_M d Z jiIHG CFIHB Z GJIHK\M3BDQ^hnG Z hÄô Z U^KnG�Q Z hDCFjnILô�ILK\M�GJheC+Q^ILG4GJhiBnB Z GYUWMJU Z KnG�fcheUºG Z K\M�� l UWMFIHG �¶	 Q(GJIHô p Q^I
j Z K b U^ôyB Z CJM l K\M.jnI�B Z heV Z UWC.V l QWU^jnIXC b ILG<GJhnBiB Z GYUWMJU Z KnG<OyQ�S l U^jiI jºS hiKÚMFIHGYM �ý
 K l BnB]I_QWQ^I b IRM �eB]I
jnI;BeC Z b EHjiheCFI.GYM l M¢UgG7MJU^fchiI<hiK�MFIHGYM5jºS l jnELfch l MJU Z K �

�ýZ hDC b I � l UWCFI
�9hiKnI l BiBeC Z bFd I b Z KnGYU^GYMFI�O�VNEXCJU � IXC bFd l b hiKnIPjnI b IHG1GJhnBnB Z GYUWM¢U Z KnG+U^KijeUWVcU^jihnIXQWQ^I `
ôyIHK\M5ILK}GLS l BnBnh � l K\M5G¢hDC.hnK[E bFd l K\MJUWQWQ Z K�C � n 
 � n G � � � � � C � A 
 � A G �¶jiI $ b Z BeU^ILG5U^KnjiEHB]ILKnj l K\MFIHGkjiIC ��
 � G �o�Êl C-I � IHôyBDQ^I��­B Z hDCÊQ^I3ô Z j � Q^Iyq : � µ t � Z K�B Z hDCJC l UWMÊjºS lªp9Z CFjRV\E_CJU � IXC/Q l K Z CFô l QWUWMFE-jnI �ýB l C
QTS hiK Z hÚQTS l hDMJCXI�jnILG5MFIHGYMFG1fcheU Z K\M.EXMFE�jnEXVNIXQ Z BiB]EHGPO b IXM I 
 I_M q � S � m Z GYMJU^K Z IXM * MFIHB d ILKnG � :sr pq· �� IHôyBeQ^IXM � :{r>r 	 t��D
 K�B Z hDC¢C l UWM/IHKiG¢hDUWMFI�MFILGYMFI_C/Q l QWU^KiE l CJUWMFE4jiI # C���G �­ILK b Z CFI�Q O<B l CÊQTS hiK Z hRQTS l heMJCFI
jnILG+MFIHGYMFG b Z K��LhnG.O b IXMJMFI � K q 2�
 CFjeQ^IPI_M �Úl ôyôyIHK � :srur < � � Q b l Q�� �¥�3�q£�� � :srur>r t��¶	 Q b Z K\VcU^IHKijeC l UWMl hiGJGYU�jiI<GLS l GJGJheCFIXC4fchnI�� o C���G � �ÚIHK[heMJUWQWU^G l K\M4B l C+I � ILô�BDQ^I.Q^I1MFIHGYMkjnI � U^IXC Z q µ���� <#t��¶
 K?jiI_VcC l
B l CkQ l GJhDUWMFI.MFILG7MFIXCkQTS U^KnjiEHB]ILKnj l K b IPIHK\MJCFI � IXM � �9	 b U �nQ^IPBDC Zop Q � ôyI.ILGYM1jiE �JO�BDQ^hnGkjeU � b UWQ^IRE_M l K\M
j Z KnKiE�fchnI �.ILGYMPU^K Zqp GJI_CJV lªp Q^I�I_M�OÄK Z MJCFI b Z KiK l U^GJG l K b I
�ºUWQ�KºS I � U^GYMFI B l GPjnIRMFILGYMRB Z heC b I�BeC Zª`p Q � ôyI �c� K � K �oUWQ � l hnjDC l GLS l GJGJheCFI_C+jnI+QTS l jnjDUWM¢U VDU MXE4jnh�MFIXCFô�Ikj9S I_CJCFILheC �NGJhiBnB Z GYUWMJU Z K B Z heC/Q l fchiI_QWQgI
UWQaK9S I � U^GYMFI;B l G4K Z K?BDQ^hnGkjiI<BDC Z b ELjnheCFI
�nO�K Z MJCFI b Z KiK l U^GJG l K b I �

�.l KnG b IÊMJC l V l U Q � Z K.V l jiE_V\I_Q Z BnB]IXCahnKiI l BnBDC Z b¢d IÊBeQ^hiG(m­Q Zqp¶l Q^I Z�� M Z hDMFIHG]Q^ILG d �eB Z M d�� GJILG � l UWMFIHG
j l KnGÊQ^I p heM-j9S Zop MFILKeUWC-hiK ô Z j � Q^I+B Z heC � C�� � ��GýG Z K\M/MFIHGYMFELIHG�G7Ugô�heQWM l KnELô�ILK\M �o� Q^hnG-BDCFE b U^GJEHôyILK\M �
Q^IÔBDC Zqp Q � ôyIrj Z K\M?K Z hnG l QWQ Z KiG�MJC l UWMFIXC[ILGYMrjnI b Z KiGYM¢CFhDUWCFI}hiK�MFILG7M[B Z heCyV l Q U^jnIXC Z h�U^K � CFô�IXC
QTS d �eB Z M d�� GJI;KcheQWQ^I � 	 � � � C�� � ��G � � � C�� � ��G � C�� 
 � G 
 q : �=<#t
Z�� � � C�� � ��G�IHGYM5Q l � Z K b MJU Z KÿjiI;CXELB l CJMJUWMJU Z K b Z KnjDUWMJU Z KnKiI_Q Q^I b Z CJCXILGJB Z Kij l K\M l hÃô Z j � Q^IPGJhnBiB Z GJE��
B l CkI � ILô�BDQ^I<j l KiG�Q^IPô Z j � Q^I q : � µ t �eQ l � Z K b MJU Z KrjiI.CFELB l CJMJUWM¢U Z K?j9S hnKnI�
 C � � � � n � 
 � o G �
� KÖmoELKnEXC l Q � � C�� � �eG � l UWM?U^K\MFI_CJV\IHKDUWCrhnK b IXCJM l U^K¾K Z ô p CFIrjiIÿB l C l ô � MJCFIHG ���.l KnG�QTS I � ILô�BDQ^I

q : � µ t � b ILGkB l C l ô � MJCFILG�G Z K\M+Q^ILG4fch l K\MJUWMFELG � � � � n I_M � o �¶�ýZ heC+Q^I.MFILGYM4jiI q : �=<#t �cUWQ l CJCJUWV\I.jnI1C l CFILG
b l G Z��ÔZ K�B]ILheM GJhiBnB Z GJIXC<fchiI b IHGPB l C l ô � MJCFILG.G Z K\M b Z KnKchiG � l hnfchiI_Q b l G � � C���� ��G3jnI@q : �=< t ILG7M

�����! #"%$'&)(* #+�,- /.0 �13241'56$7,85�+�.%$9(:$356+0+� #1913 ;.0 /<>=#(*26+?(�.056+0+�=- �@A -&)(�.%B� /26BDC�E�=-56F*G-HI �.0 /JK$9F:$9+�2MLONPB�.%1' #QSRUT8VXWKVSY#Z
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jeUWMFIkILK\MJU � CFILô�ILK\M�GJB]E b U � ELI5B l C b I4fchnI+M Z hiG/Q^IHG�B l C l ô � MJCFILG G Z K\M�j Z KnKiEHG �D�Úl UgG3mqEHKiE_C l Q^IHôyIHK\M-ILK
BeC l MJU^fchnI b IHGPB l C l ô � MJCXILG.G Z K\M UgK b Z KnKchiG � * U Z KÃC l G¢GJILô p Q^I b ILGRB l C l ô � M¢CFILG5U^K b Z KnKchnG;j l KnG;hnK
VNI b MFIHheC � l BnB l CJMFIHK l K\M/O<hiK ILGJB l b IkB l C l ôyEXM¢CJU^fchiI � IXM-G7U Z K�CFEHE b C¢U M-Q l � Z K b MJU Z K�jiI�CXELB l CJMJUWMJU Z K
b Z KnjDUWMJU Z KiKnIXQWQ^IPG Z hnG�Q l � Z CFô�I � � C�� � ��� � G � l Q Z CFG q : �=<#t jiI_VcU^ILK\MkQTS d �eB Z M d � GJI.KchDQWQ^I b Z ô�B Z G7U MXI

	 � � � C E$�fE G�� � � � C�E$�fE�� � G 
�� � � �#E q : � 
 t
� I�BeC Zop Q � ôyI q : � 
 t E_M l K\M<mqEHKnEXC l Q^ILôyIHK\M.BDQ^hnG1jeU�� b UWQ^I
��K Z hiG l QWQ Z KiG5M Z hDM.jºS lªp]Z CFj b Z KnGYU^jnEXCFI_C1Q^I
BeC Zqp Q � ô�I1jnI1MFIHGYMFIXC q : �=< t B Z hDC3CFILB Z hiG¢GJIXC+QTS l K l Q �eGJIPjnI q : � 
 t3l h � d l BeUWMJCFI 
 �

8 KiI l BnBDC Z b¢d I;B Z GJGYU p Q^IPILG7M1jnI b Z ô�B l CFIXC � � C�� � �eG+O hiKrILGYM¢Ugô l MFIHhDC1jiI � C�� � �eG�I_M5jiI<CFI �7IXMFI_C
	 � GYUcQ l v jDU^GYM l K b I w�IHK\MJCFI � � C�� � �eGºIXM b I_M-ILGYMJU^ô l MFILheCaILGYM MJC Z BRm­C l KnjnI �o� S IHGYMÊQTS l BiBeC Z bFd I fchnI�K Z hiGl Q Q Z KnG/jiE_V\I_Q Z BnB]IXC/j l KiG b I+MJC l V l UWQ �\	 QnI � U^GYMFI3jDU 
 EXCFIHK\MFILG/ô�EXM d Z jiIHGÊB Z hDC ILGYM¢Ugô�IXC � C�� � �eGýO5B l CJMJUWC
jºS hiKÃE bFd l K\MJUWQWQ Z K C � � 
 � � G � � � ! E E E $ jnI $ b Z BDU^IHG1U^KnjiEHB]ILKnj l K\MFIHG5jiI C ��
 � G �º	 b U ��K Z hiG l QWQ Z KnG
K Z hnG/GJIXCJVcUWC�jnIkôyE_M d Z jnIHGÊj9S IHGYMJU^ô l MJU Z K K Z KyB l C l ôyE_MJCJU^fchnILG �o� KyB l C¢MJU b heQWUgI_C �oQTS hnKnIkj9S IHK\MJCFIkI_QWQgIHG �
MJC � G5BDCFEHGJILK\MFI j l KiG3Q l QWUWMJMFEXC l MFheCFI l b MFhnIXQWQ^I
� b Z KiGYU^GYMXI�O�MJC l V l U QWQ^I_C l V\I b jiIHG)v,B Z Q �eK �qô�ILG+Q Z b l h � w
IXM1GLS l BnB]IXQWQ^I<jiI b I � l U M4Q�S IHGYMJU^ô l MJU Z K?B Z Q �eK��oô�U l Q^I4Q Z b l Q^I �º� S IHGYM b I_MJMFI<ôyEXM d Z jnI5fchiI.K Z hnG l QWQ Z KnG
heMJUWQWUgG¢IXC5j l KnG+Q l G¢hDUWMFI �

� S ILGYMJU^ô l MJU Z K¼B Z Q �eK �oô�U l Q^I Q Z b l Q^I l E_MFE�U^K\MJC Z jnhDUWMFI�B l C * M Z KnI q :sr ;>; � :{r p�� � :{r poµ t IXM � Q^I `
VNIXQ l KnjXq :sr ; r t��]� QWQ^I l � �7hiGJfDh9S O�BeCFEHGJILK\M �nGJheCJM Z hDM5E_MFEPheMJUWQWU^GJELIRB Z hDC4QTS IHGYMJU^ô l MJU Z K}jiI<QTS IHGJB]E_C l K b I
b Z KnjDUWMJU Z KiKnIXQWQ^I�IXM l ôyIHKiE l h � MFI b¢d KeU^fchiIHG1jeUWMFILG<jiI-v¨CXELm­CFILGJGYU Z KÔB Z Q �eK �qô U l Q^IPQ Z b l Q^I w � � ILG.ôyE `
M d Z jiIHGýG Z K\M jiIHG�VNIXCFGYU Z KiG G Z B d U^GYM¢UgfchnEHILGýjnI-Q l CXELm­CFILGJGYU Z K�B Z Q �eK �qô U l Q^I b Q l GJGYU^fchiI�� Z �RZ K l BnBeQ U^fchnI
Q Z b l Q^ILô�ILK\M b I_MJMFIyjnIXCFKeU � CFI �/� Q^hnG�BDCFE b U^GJEHôyILK\M �ýB Z heCRM Z heMRB Z U^K\M � �aQ l � Z K b MJU Z KÙjnI�CFELm­CFILG¢GYU Z K# C��eG � ! C�� � � � ��G�IHGYMPIHGYMJU^ôyEHIRB l C<hiK}B Z Q �eK �qô�IPjiI�jnILm­CFE ��� E b l Q b heQgE�OyB l CJMJUWC<jnILG.j Z K `
KnELILG)v BDC Z bFd ILGFw<jnI � �

2 U^GYM Z C¢UgfDhiIHôyILK\M �4Q l CFEHmªCFIHGJGYU Z K�B Z Q �eK��oô�U l Q^I�Q Z b l Q^I l b Z KiKch�G¢ILGÃBeCFILô U � CFILG l BnBeQWU b l M¢U Z KnG
fch l Knj * M Z KiI q :{r ;u;>tRl b Z KnGYU^jiE_CFE�Q l CFELm­CFILGJGYU Z KÙQWU^KiE l UWCFI�Q Z b l Q^Irj l KiG�G Z KÙG bFd ELô l mqEHKiE_C l Q4jiI
v¨CFEHmªCFIHGJGYU Z K�K Z K�B l C l ô�EXMJCJU^fchnI w �N� Q^I_V\I_Q l Knj q :{r ; r tÊl CFILBeCJU^GÊQTS U^jiEHI4IHK�U^K\M¢C Z jiheU^G l KNMÊQ l B Z GJGYU p UWQWUWMFE
jnI�B Z KnjnEXCFI_CRBDQ^hnGRQ Z heCFjiIHôyIHK\MPQ^ILG�B Z U^K\MFGPQ^ILG�BeQghnG�BDC Z bFd IHGRjiI � �Ê� KnGJheUWMFI
� � I �YIHhiKnI q :{r p�	 tPl
EXMXhijeU^E+Q^I b Z ôyB Z CJMFILô�ILK\M jiI+QTS I_CJCFILheC�fch l jeC l MJU^fchnI+ô Z �\IHKiKnI �N	 Q l ô Z K\MJCXE�hnKiI3ELfcheUWV l Q^IHK b I1IHK\MJCFI
Q l CFEHmªCFIHGJGYU Z KÿB Z Q �eK �qô U l Q^I.Q Z b l QgIRI_M.Q l CFELm­CFILGJG7U Z KÚB l C1K Z � l h �[Z BeMJU^ô l h � �nfcheU(M Z heMFIHG+Q^ILG.jiIHh �
EXQWU^ô U^KiIHK\M;Q^I p U l U^G �YhnGJfchºS OÄhnK Z CFjeCFIRj Z KnKiE�I_MRG Z KNMPjnI�V l CJU l K b I ô�U^KeU^ô l Q^I � �¶l K q :{r>r µ � :{r>r <#t
IXM � l KyIXM : U � p IXQ^GLq :{r>r · t/Z K\M+ô Z K\MJCFEkfchnI5Q l CXELm­CFILGJGYU Z K?B Z Q �eK �qô U l Q^I+Q Z b l Q^I;BeCFEHGJILK\MFI.BeQ^hiGYU^IHhDCFGl V l KNM l moILGRGJheCPQ^ILG l hDMJCXILGPôyE_M d Z jiIHG;jnI�CFEHmªCFIHGJGYU Z K K Z K�B l C l ô�EXMJCJU^fchnILG � UWQ^G Z K\MPCFIHô l CFfchiE�G l
b l B l b U MXEPO b Z K\M Z heCFKnIXC�Q^I1BeCJU^K b U^B l QºE b hnIXUWQajiIHG+ôyE_M d Z jiIHG�O K Z � l h b Q l GJGYU^fchiIHGkILK b Z CJC¢UgmoI l K\M l h `
M Z ô l M¢UgfDhiIHôyILK\M/Q^IHGkI 
 IXMFGkjnI p9Z CFjyM Z heM+IHK b Z KnGJI_CJV l K\M3QgIHGkBeC Z BeCJU^EXMFEHG�jºS Z BDMJU^ô l QWUWMFE5M d E Z CJU^fchnILG �
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� hnBiB]I_CJM5IXM�� l Kij q :srur 
 t+Z K\M.ô Z K\MJCFE<fchnIPG Z K}I � MFIHKiG7U Z K l h b l G.ô�hDQWMJUWV l CJU^EPILGYM l UgG¢ELI ��� K[CFE `
GJhnôyE
�(Q^IHG�jeU � jiI_CFKDU � CFILG l KiKnELIHG Z K\M�EXMXE�ô l CXfchiEHILGRB l C�hnK�jnEXVNIXQ Z BiB9ILôyIHK\M�BDC Z jDU^m­U^ILh � jiIyQ l
CFEHmªCFIHGJGYU Z KrB Z Q �iK��oô�U l Q^I5Q Z b l Q^I
�¶M l KNM l hrB Z U^K\MkjnI1VehnI1M d E Z CJU^fchnI1fchºS l BnBeQWUgfDhiE �

�Úl Q^mªCFE5Q^I5GJh bLb � G�CFIHô l CFfch l­p Q^I4jiIkQTS ILGYM¢Ugô l MJU Z KyB Z Q �eK��oô�U l Q^IkQ Z b l Q^I.jnIkQ l � Z K b MJU Z K # C���G �qQ^IHGl BiBeQWU b l MJU Z KnG+OPjºS l heMJCFIHG�� Z K b M¢U Z KnKiI_QWQgIHG�jnI � C���� ��G Z K\M�EXMFE5BeQ^hDM �ªM-MJU^ô�U^jnILG �N� G � p¶l � d Z V�q :{r po· t/l
U^K\MJC Z jnheU M�QTS ILGYMJU^ô l MFIHhDC3QWU^KiE l UWCFI.Q Z b l Q(jiI<fch l K\MJUWQ^ILG b Z KijeUWMJU Z KnKiI_Q^G �¶� I b l G+jnI1Q l V l CJU l K b I b Z KijeU `
MJU Z KiKnIXQWQ^I l BiB l C l � MkjºS lªp]Z CFj b Z ôyôyI<hiKnI;E_M l B9IPj l KnG+Q l BDC Z b ELjnheCFI;jnI bFd Z U � jiI<Q l ��IHK �_MJCFIPBeC Zª`
B Z GJELIRB l C � l KÃI_M : U � p IXQ^G q :srur 	 t���� heU^G � � hnBnB]IXCJM �¥�1�q£�� q :{r>r ;>t BeC Z B Z GJIHK\M.hiKÃIHGYMJU^ô l MFILheC.B Zª`
Q �eK �qô�U l QýQ Z b l Q-jnI b I_MJMFIRV l CJU l K b I b Z KnjDUWMJU Z KiKnIXQWQ^I�I_MPô Z K\MJCFIHK\M1fDhiIRQ l BDC Z BeCJU^EXMFE�jnI b Z C¢CFI b MJU Z Kl hDM Z ô l MJU^fchiI?jnILG�I 
 I_MFG?jiI p]Z CXj¼CFIHGYMFIrV l Q lªp Q^I �42�
 CFjDQ^I}IXM � G � p l � Z V1q :srur ;ut EXMFhnjeU^ILK\M l hnGJGYU
QTS ILGYMJU^ô l MFIHhDC�B Z Q �eK �qô U l Q�Q Z b l Q4jiI�Q l V l CJU l K b I b Z KijeUWMJU Z KnKiI_QWQ^I?ô l U^GRB Z heC�hiK ô Z j � Q^I l hDM Z CFE `
m­CFILGJGYU � ��� l K�IXM�� l­Z q :srur p t BeC Z B Z GJIHK\M3hiK�jnILh � U � ô�I5ILGYMJU^ô l MFILheC3jiI5Q l V l CJU l K b I b Z KnjeUWMJU Z KnKiI_QWQ^I �	 QgG4ô Z KNMJCFILK\M3fchiI��nG l KnG b Z KnK l � MJCFI5Q l � Z K b MJU Z K[jnI1CXELm­CFILGJGYU Z K � b IXMJMFI.V l CJU l K b IPB]IHhDM �XMJCFI.ILGYM¢U^ôyELI
ILK�I 
 I b MFh l K\M-hnKiI-CFEHmªCFIHGJGYU Z K�QWU^KiE l UWCFI�Q Z b l QgI4GJhDCaQ^ILGÊCFEHGYU^jihnG l h b l CJCFE�jnh�ô Z j � Q^I �o�.l KnGÊhnK l heMJCFI
CFIHmªU^GYMJCFI�� � U^K\M � Q �[Z hDVDUgj q µ������ t�l heMJUWQWU^GJE;Q^IHGkB Z Q �eK �qô�ILG�Q Z b l h � B Z heCkIHGYMJU^ôyIXC3Q l � Z K b MJU Z K?jiI
CFEHB l CJMJUWMJU Z K b Z KnjDUWMJU Z KiKnI_Q Q^I �¶� Q Q^I<CFIXMJC Z hDVNI5Q^ILG5ô��HôyILG�BeC Z BeCJU^EXMFEHG l V l K\M l moILhnGJILG4fchiI<BDCFEHGJILK\MXI4Q l
CFEHmªCFIHGJGYU Z KÔB Z Q �eK��oô�U l Q^IPQ Z b l Q^I�I_M Zqp MJU^IHK\M;Q^I b Z ôyB Z CJMFILô�ILK\M l G �eôyBeM Z MJU^fchnI1Q Z b l Q-I_MPm­Q Zqp¶l Q jiI
G Z K[IHGYMJU^ô l MFILheC �

� � l K\M � l UWMPGJIHG;BeCFILheV\IHG1G¢hDC.Q^I�BeQ l KÚM d E Z C¢UgfchnI��]Q l CFELm­CFILGJGYU Z KÃB Z Q �eK��oô�U l QgIPQ Z b l Q^I ILGYM<ô l U^K `
MFIHK l K\MRheMJUWQWUgG¢ELI�j l KnGPjnIyK Z ô p CXILh � j Z ô l U^KnILG Z�� QTS Z K l BiBeQWU^fchiI Q l GYM l MJU^GYMJU^fchnI b Z ôyôyI�IHK�MFE `
ô Z U^mqKnILK\M �aIHK\MJCFI l heMJCFIHG �(QgIHG�M¢C l V l h � jnI �¶l KÙI_M : U � p I_Q^Gzq :{r>r · t � � l K �¿�R�q£�� q :srur p t IXM��-h�I_M

qZ KiIHG q :{r>r p t��

����� '�� A+@ � � � � �ýA � ��� ��� � �"! � � ���#� � � �$�

* Z U^ILK\M C � � 
 � � G�� � � ! E E E $ � $ b Z BDU^IHGkUgKnjnELB]IHKij l KNMFILG+jnI C ��
 � G �njnI � Z K b MJU Z K[jnI1CXELB l CJMJUWMJU Z K
b Z K � Z UgKNMFI � C�� 
 ��G � �&% � � � 
 � � �(' �º�kZ hiG l QWQ Z KiG.BeCFELGJIHK\MFIXC5QTS IHGYMJU^ô l MFILheC.B Z Q �eK �qô U l Q(Q Z b l Q
jnI �

� C���� ��G � � C���� � � � � ��G 
 q : � 	 t
� ! ��)+*-,/.10 2 � � � � � 
 q : � · t

Z�� )3*5462 jiEHK Z MFI�Q l � Z K b MJU Z K�U^KnjDU b l MJCJU b IyjnI�QTS ILKnGJILô p Q^I87 �/� S U^jnELI�G Z hiG � l b ILK\MFIÄOÄQTS ILGYM¢Ugô l MJU Z K
B Z Q �eK��oô�U l QgIkQ Z b l Q^I<ILGYM4ILK � l UWMkhnK�GYU^ôyBeQ^I5jiE_V\I_Q Z BnB]ILô�ILK\M3jiI �/l �cQ Z C �n��Z KiG7UgjnEXC Z KnG �?I_M,� ��� ELG
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IXMÄGJhiBnB Z G Z KnG fchiI�Q l � Z K b MJU Z K�fcheU.O�� l GJG Z b U^I � C�� ����GRILGYMÄGJh���G l ôyôyIHK\M�CXELmohDQWU � CXIÚj l KnG�hnK
V Z U^GYU^K l moIPjiI � �n� Q Z CFG �nB l C5hnKiI l BnBeC Z � U^ô l MJU Z K�jnI � l �DQ Z C �

� C�� ����G�� � C���� ��G �/C���� ��G �	� n�
 C�� � �eG ��E E E �/C���� ��G�
 � � 
 
 C���� ��G
��� 
 q : �H;>t

Z�� � ��� 
 C�� � �eGÊILGYM3Q l���� ����� jnEXCJUWVNELI.jiI � C�� ����G B l C�C l BiB Z CJM3O	� �eE_V l Q^hnELI<ILK � �¶� I5jnEXV\I_Q Z BnB]IHôyILK\M
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