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� GR[?MNZnSUQ  pYGR_N[?KiZjðwGR_#MNXYG´HYKiSLða^nGRO S+T�[?KiS+_N_Úd�GR^n^�MNSUO%SUeLKqIWHJX+kUò ��Q _NGR[?MPZnSUQ � MNXYG
HYKiSUða^\GRO S+T�[?KiSU_N_�d�GR^n^�MNSUO%SUeUKqIWHaX�k�Zn_�TÇSUKiO�gY^fIWMNGRp(IL_�IUQ1HaZnGR[RG?d�Zn_NG�I	��QYG�Z\Q�hUG?Ki_NG
HYKiSUða^\GRO8b�ð$kÚgY_NZnQYe�I � QYZ\MPG"GR^\GRO%GRQ�M«IWHYHaKiS+IL[qX�MNS�IWHYHaKiS��£Z\O�IWMNG �JG?KiO�IWM��Ñ_ HYKiZnQY[RZjHJ^\GLò
� GR[?MNZnSUQ �ÚpaGR_N[?KiZjðwGR_�MNXYG�_PMiIWMNZn_PMPZn[]IL^¶O%S$paGR^\_ MNXaILM ILKiGogY_NGRp:bAILQYpï_NGR[?MNZnSUQ´û%[RS+Q+MiILZnQY_
MNXYGuHAS+_PMPG?KiZnSLK�paZ\_PMPKiZ\ðag£MNZ\S+Q´MNSUe+G?MPXaG?K�d�ZjMNXëMNXYGu_iILO¦Ha^nZnQYe#ILHYHYKiS+IL[�X:ò � GR[?MPZnSUQ��ÚpaZ\_�ñ
[RgY_N_8I(eUGRQYG?KqIL^nZ�]IWMNZ\SUQ SUT�MNXYG�IWHYHaKiS+IL[qX§ò ��Q _NGR[?MNZnSUQ���Mld�Sö_NO�IL^\^�G �£ILO¦Ha^nGR_¯IWKiG
ZnQ+hUGR_PMNZne+IWMNGRp:ò � GR[?MNZnSUQïú¦[RSUQ�MNIUZ\QïI¦pYZn_N[RgY_N_NZnSUQ4SUTmMNXYG�KiGR_NgY^\MN_Rò
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r XYG%[Rg£KNKiGRQ�M�_NGR[?MNZnSUQ�eUZ\hUGR_�I
ðYKiZnGRT ZnQ+MPKiS�pYgY[?MNZnSUQ�MNS#MPXaG%HYKiSLða^nGRO S+T·[?KiS+_N_�d�GR^n^5MNSWñ
O%SUeLKqILHaX+kUò r XYG�_N^nS�d�QYGR_N_RbUMPXaG'ZnQ+hUG?Ki_NG«SUT£MNXYG�hUGR^nS�[RZjM�kUbUZ\_5MPXaG'O�IWMNG?KiZnIU^�HàIWKqILO%G?MNG?K5SUT
KiGR^nG?h�ILQa[RGLò ��Q´MPXaG�[Rg£KNKiGRQ�M�HaKiGR_NGRQ+MiIWMNZnSUQ�MNXYG�O%GRpYZngYO Z\_�IL_N_NgYO%GRpëMNS�ðwG¦Z\_NSUM�KiSUHaZ\[Lb
ðagYMÚMNXYG´IWHaHYKiS+IL[�X []ILQ G]IL_NZ\^\köðwGïG ��MNGRQYpYGRpÿMNS O%GRpYZfI1d�ZjMNXÿGR^\^nZ\HYMNZ\[]IL^"ILQYZn_NSLMPKiSLH�k
õ³ó�gYðAGoILQap �ïG]ILpaSCd�_Rb§ø]ùUù+ú���ò
r XYG�SLð�
�GR[?MNZjhUGR_'Z\Q
[?KiSU_N_·d�GR^\^AMNSUO%SUeLKqILHaX+k%Zn_ MNSoKiGR[RSUQY_PMPKigY[?M MNXYG�_N^nS�d�QYGR_N_ � GR^\p
Z\Q#I
KiGReUZnSUQ:b��¯b�ðwG?Mld�GRGRQoMld�S�d�GR^n^n_`ðàIL_NGRpoSUQ�Z\O¦HwG?KiTÇGR[?MVSLða_NG?KNhWIWMNZ\S+QY_mSUT$M�KqIChUGR^\MPZnO%GR_VTÊKiSUO
_NSUgYKi[RGR_�ZnQïS+QYG�d�GR^\^¶MNS�KiGR[RGRZ\hUG?Ki_ Z\QïMNXYG�SLMNXYG?K d�GR^n^<bwILQap4MNS
IL_N_NGR_N_�MNXYG�gYQa[RG?KNMNIUZ\Q�Mlk
SUT�MNXYG¦KiGR[RSUQY_PMPKigY[?MNZnSUQ:ò ��Z\eUgYKiG#ø�Z\^n^ngY_PMPKqIWMNGR_"MNXYG%_NZ\MNgaIWMNZ\S+Q:òuþ _NSUg£Ki[RG¦Zn_�Ha^fIL[RGRp�ZnQ
SUQaG�d�GR^n^'IWM�MPXaG#^nS�[]IWMNZ\S+Q õ �"!$#&%�! �qb I´KiGR[RGRZ\hUG?K¦Zn_uHJ^nIL[RGRp-ZnQ-MNXYG8SLMNXYG?K�d�GR^n^'IWM�MNXYG
^nS�[]IWMNZ\SUQÿõ'�)(*#&%+( �qò r XYG�M�KqIChUGR^\MPZnO%G�Zn_�MNXYG�MNZnO%G�Z\M�MiI �UGR_uTÇSUKuI4d'IChUGÚMNS¯HYKiSUHJILe+IWMNG
TÊKiS+O MNXYGo_NSUg£Ki[RG"MNS%MNXYG�KiGR[RGRZjhUG?K]ò
�àSLKï_NZnO¦Ha^\Zn[RZ\Mlk MNXYG�G]IWKNMNX�Zn_ï[RSUQa_NZ\pYG?KiGRp�MNS hWIWKNk SUQa^jk d�ZjMNX�pYG?HYMNX:b�%£b�ILQYp�MNXYG
^fIWMNG?KqIL^°[RSUO¦HwSUQYGRQ�M�pYGR_N[?KiZ\ðaZnQYeïMNXYG#ZnQ+MNG?K%pYZ\_PMiILQa[RGÚðwG?Mld�GRGRQ-MNXYGÚM�d�S´d�GR^n^n_Rb,�¶b�Z³ò GLò
- õ'�.#0/1#&%��32 - õ �4#&%���ò �àg£KNMNXYG?KoMNXYGÚ_N^nSCd�QYGR_N_�Zn_�IL_N_NgYO%GRp1MNSïðAG%M�d�Zn[RGÚ[RSUQ�MNZ\Q$gYSUgY_N^\k
pYZ �wG?KiGRQ+MNZfIWða^nGLbJZ³òÑGLò -6587:9 õ � ��ò
r XYG¯MPKqIChUGR^jMNZnO%G´ðwG?Mld�GRGRQ I�_NSUg£Ki[RGïIUQYp I�KiGR[RGRZ\hUG?K#Zn_�pYGRQaSLMNGRp MNXYG �JG?KiO�IWM�MPZnO%G
ðwGR[]ILgY_NG Z\M�SLðwG?k�_ �JG?KiO�IWM��Ñ_°HYKiZ\Qa[RZjHa^nGLò r XaILM�Z\_Rb�Z\M�Z\_°MNXYG�O%ZnQYZnO�gYO MPKqIChUGR^jMNZnO¦G"TÊKiSUO
MNXYG¯_NS+g£Ki[RG#MPS MNXYG4KiGR[RGRZ\hUG?K]ò r S�O�I �UG4MNXYZn_�HYKiGR[RZn_NGïó'G?KNKNk$O�ILQ�õ�ø]ù+ù�� �uZ\Q�MPKiS$pagY[RG
Mld�S´Mlk$HwGR_uSUT«TÇgYQY[?MNZnSUQaIL^n_uTÇSUK�MPKqI]hUGR^\MNZ\O%GLòë÷`G?M<;ÿðwGÚMNXYG
_NG?MuSUT«[RSUQ+MNZnQ�gaSUgY_�HJIWMNXY_
[RSUQaQYGR[?MNZ\QYe%MNXYG�_NSUgYKi[RG�ILQap
MNXYG�KiGR[RGRZ\hUG?K]ò��JSLK�I¦eUZjhUGRQ>= 5 ; pYG � QYG�MPXaG"MPKqIChUGR^jMNZnO%G
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TÇgaQY[?MNZ\SUQJIL^<b��`õ = #�� �qbàIL_N_NS�[RZnILMPGRp
d�ZjMNX#MNXYZ\_'HJIWMNX#ð�k
ZjMN_«IU[?MPZnSUQ#SUQ8Iu_N^nSCd�QYGR_N_ � GR^\p§b - b
�`õ = # - � 2 ���
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d�ZjMNX
��	 � ðwGRZnQYe�MNXYG8Z\Q � QYZ\MPGR_NZnO�IL^�pYZ\_PMiILQa[RG¯IL^\S+QYe =¶ò(F�G � QaG#QaSCd MPXaG
MPKqIChUGR^jMNZnO%G
TÇgaQY[?MNZ\SUQJIL^<b���WbV[RSLKNKiGR_PHwSUQYpYZnQYe8MNS4MNXYG �àG?KiO�IWM�MPZnO%GLò �àSLKoeUZ\hUGRQ1_N^\S�d�QYGR_N_ � GR^np:b - bMNXYZn_�Z\_�pYG � QaGRpïIL_Rb �  õ - � 2ÿO%ZnQ����� �`õ'= # - ��� õ�ø �
r XYG �àG?KiO�IWM MNZ\O%GuZn_ MNXYG�O¦ZnQYZnO�gYOôHJIWMNX´ZnQ�MPGReUKqIL^mSUTVMNXYGu_N^nS�d�QYGR_N_"IL^\S+QYe
ILQ�k4[RSUQ�ñ
MNZnQ�gYS+gY_�HJIWMNX�[RSUQYQYGR[?MNZnQYe8MNXYG�_NSUg£Ki[RG%ILQYpëMNXYG¦KiGR[RGRZ\hUG?K]ò r XYG �JG?KiO�IWM"HJIWMNX:b.=  b`Zn_
pYG � QYGRpïIL_«MNXYG�HJIWMNX4d�XYG?KiG�MPXaZ\_�O%Z\QaZ\O�gaO S$[R[RgYK]b

=  õ - � 2 ILKie�O%ZnQ����� �`õ'= # - ���
r XYG �JG?KiO�IWM�HJIWMNXöQYGRGRp-QYSLM¦ðwG
gYQaZ��$gYGLb°ðag£M%TÇSLK%IëeUZjhUGRQ-_NSUgYKi[RG��CKiGR[RGRZjhUG?K¦HJILZ\K%ZjM
IL^nO%SU_PM�_Ng£KiGR^jk#Z\_�_NSYò r XaG �JG?KiO�IWM«MPZnO%Go[]ILQ8ðwG"G ��HYKiGR_N_NGRpïIU_
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MNXaIWM�Zn_RbaZnTmMPXaG �àG?KiO�IWM�HJIWMNX4Z\_ ��QYS�d�Q4MNXYG�MPKqIChUGR^jMNZnO¦GuZ\_ I¦^\ZnQYG]IWK TÇgaQY[?MNZ\SUQJIL^§SUT - ò
��Q�I�O¦GRpaZ\gYO�S+T£[RSUQY_PMiILQ�Mm_N^nS�d�QYGR_N_RbWMNXYG �àG?KiO�IWM¶HJIWMNXY_5IWKiG°_PMPKqILZneUX+Mm^nZ\QYGR_V[RS+QYQYGR[?MNZ\Qae
MNXYG�_NSUg£Ki[RGoILQap8MPXaG"KiGR[RGRZ\hUG?K]ò°þ�HwG?KNMPgYKNðJIWMNZ\S+Q¯IWKieUgYO%GRQ�Moõ³ó�S�k�_NG�IUQYp ��GR^\^nG?K�ø]ùUù+û��
_NXYS�d MPXJIWMoMNXYG�ðwGRQYpYZnQYeïS+T°MPXaG �JG?KiO�IWM�HJILMPX�Z\_�I¯_NGR[RSUQYp SUKipYG?KoG��AGR[?MRb5XaGRQY[RG%MNXYG
MPKqIChUGR^jMNZnO¦G�[]ILQ ðwGëILHYHYKiS ��ZnO�IWMNGRp MNS�MNXYG � Ki_PM
SLKipYG?K
ð�k MPXaG´^nZ\QaG´ZnQ+MNGReLKqIU^�IL^nSUQYe
MNXYG¦_PMPKqILZ\e+X+M�^\ZnQYG¦[RSUQYQYGR[?MNZnQYe#MPXaG�_NSUgYKi[RG�ILQYpëMNXYG�KiGR[RGRZjhUG?K]ò r XYZn_"Zn_�MNXYG�IWKie+gYO%GRQ+M
gY_NGRpöZnQ-^\ZnQYG]IWKiZ�RGRpö[?KiSU_N_�d�GR^\^'MNSUO%SUeLKqIWHaX�k MNSëHaZn[ �öI´HJIWKNMNZ\[Rga^nIWK¦HJIWMNX:ò �5ZneUg£KiG 
_NXYS�d�I�_N^nSCd�QYGR_N_ � GR^\p
d�XaG?KiG MNXYG�HwG?KNMNg£KNðJIWMNZnSUQ
ILKieUgYO%GRQ+M«Z\_�QaSLM h�IL^nZnp
pYgaG�MNSu^fIWKieUG
pYG?h�ZfIWMNZ\SUQa_�TÊKiSUO I�[RSUQY_PMiILQ�M�ðàIL[ ��eLKiSUgYQap:ò��5ZneUg£KiG  õ³I��m_NXYS�döMNXYG«^nZnQYG]IWK5HJILMPXa_�TÇSUK«ø$�
_NSUgYKi[RG��CKiGR[RGRZjhUG?K°HJIUZjKi_Rò �5Z\e+g£KiG  õ×ð �·_NXYS�d MNXYG �JG?KiO�IWM°HJIWMNXY_ T×SLK MNXYG�_iILO%G _N^nSCd�QYGR_N_
� GR^np:ò��JSUK�_NgY[�X¯[]IL_NGR_�SLMNXYG?K�IWHYHYKiS �£Z\O�IWMNZnSUQY_ IWKiG�QYGRGRpYGRp:ò
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r S�HJX£KqIL_NG¯[?KiSU_N_%d�GR^n^�MNSUO%SUeLKqIWHaX�k IL_�I�HJZ\GR[RG?d�Z\_NGëI	��QYG¯ZnQ+hUG?Ki_NG¯HYKiSLða^nGRO8b«G]IL[�X
MPKqIChUGR^jMNZnO¦G Zn_�IWHYHaKiS��£Z\O�IWMNGRp�ð$k�I�HaZ\GR[RG?d�Zn_NG�I	��QYG�TÇgYQY[?MNZnSUQaIL^³ò ��Q%MPXaG [Rg£KNKiGRQ+M°d�SLK �
MNXYG �àG?KiO%ILM�MNZ\O%GLb-��Lõ - ��ZnQ/. �$HaKiGR_N_NZ\SUQ õ�ø ��bmZ\_�IWHYHaKiS��£Z\O�IWMNGRp�ð$këI � QaZjMNG�GR^nGRO¦GRQ�MIWHaHYKiS+IL[�X:ò � 0 õ - � 2 O¦ZnQ�����21 �`õ'=.# - � # õ  �
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d�ZjMNX/� 0 õ - �"ðwGRZ\Qae8MPXaGÚIWHYHYKiS ��ZnO�IWMNG �JG?KiO�IWM�MNZ\O%GLü�IUQYp�; 0 ðwGRZnQYe4MNXYG�_NG?M�SUT � QYZ\MNGGR^nGRO%GRQ+MN_Rò r XYG
_NG?M ; 0 [RSUQY_NZn_PM�S+T'HaZnGR[RG?d�Z\_NG8^nZ\QYG]ILKuHJIWMNXY_Rb�HJIWKqIUO¦G?MNG?KiZ�RGRp(d�Z\MNX �
ZnQ+MNG?KiQaIU^�QYS�pYGR_Rò r XYG%QYS�pYGR_oIWKiG�G �$gYZn_PHJIL[RGRp1ZnQ�MNXYG%^fIWMNG?KqIL^�pYZ\KiGR[?MNZ\S+QY_oILQYp�TÊKiGRG¦MNS
O%S�hUG�Z\QïMNXYGohUG?KNMNZ\[]IU^VpYZjKiGR[?MNZnSUQ:bA_NGRG �5ZneUg£KiG �Yò�. IL[�X¯HJIWMNX´Z\_�XaGRQY[RGoHJIWKqIUO¦G?MNG?KiZ�RGRp
ð$k¦I �upYZ\O%GRQY_NZnSUQaIU^YHJIWKqIUO¦G?MNG?K]b = 2�õ	= � # = 9 #�� � � # =�����b+ðwGRZnQYe�MNXYG�hUG?KNMNZ\[]IU^J[RS�SLKipYZnQaIWMNG
SUT£G]IU[qX�QYS�pYGLò ��Q�d�XaIWM5TÇSU^n^nSCd�_mMNXYG?KiG°d�Zn^n^�QYSUMVðAG O�ILpaG�ILQ+koQYSUMNILMPZnSUQaIU^\^\k�paZ\_PMNZnQY[?MNZ\SUQ
ðwG?Mld�GRGRQ´MNXYGoHJIWKqIUO¦G?MNG?K�=1ILQYpïMNXYGoHaZnGR[RG?d�Zn_NGu^nZnQYG]IWK HJIWMNX´MNXaIWM�Zn_�IL_N_NS�[RZnILMPGRp¯d�Z\MNX
Z\MRò r XYG%HàIWMNX�HJIWKqILO%G?MNG?KoZ\_�I#hUGR[?MNSLKod�Z\MPX �¯[RSUO¦HwSUQYGRQ�MN_oðag£MoZ\M�Zn_opYGRQYSUMPGRp1ð�k�I
QYSUKiO%IU^mMlk�HwG¦^\G?MPMNG?K�MPS8IChUSUZ\p�[RSUQaTÇgY_NZnSUQëd�XYGRQ�_NG?hUG?KqIL^mMPKqIChUGR^jMNZnO%GR_�ILKiGu[RSUQY_NZnpYG?KiGRp:ò
�àg£KNMNXYG?K�^\G?M = 0 õ - � 5 ; 0 pYGRQaSLMNG�MNXYG¦HJILMPX�d�XYG?KiG¦MNXYG%O%Z\QYZnO�gYO ZnQ/. �$HYKiGR_N_NZnSUQ õ  �
S�[R[Rg£K]ò r XYG�HJILMPX�= 0 õ - �'Zn_�XYGRQY[RG�MNXYGoIWHYHaKiS��£Z\O�IWMNG �àG?KiO�IWM'HJILMPX§ò
�5ZneUg£KiG ��ILQYpïûuh�Z\_NgaIU^\Z�RG�MNXYG � QYZ\MPGoGR^nGRO%GRQ+M�IWHaHYKiS��£ZnO%ILMPZnSUQ4TÇSUK«MNXYG�_N^nSCd�QYGR_N_ � GR^np
ZnQ �5ZneUg£KiG  ò ��Z\eUgYKiG ��_NXaSCd�XYS�d�MNXYG�MPKqIChUGR^jMNZnO¦G¦IWHYHYKiS �£Z\O�IWMNZnSUQ¯ZnO�HaKiSChUGod�Z\MPX´ILQ
ZnQY[?KiG]IL_NZnQYe8Q�gaOoðwG?K�S+T·ZnQ�MPG?KiQJIL^�QYS�pYGR_�TÇSLK"MNXYG4ø$�ÚMPKqIChUGR^jMNZnO%GR_oZ\QYpaZ\[]IWMNGRp1ZnQ �5ZneUg£KiG
 ò �5ZneUg£KiGoû�_NXYS�d�XaSCd S+QYG �àG?KiO�IWM�HJILMPX4[�XaILQYe+G�IL_'MNXYG�Q�gYO�ðAG?K SUT¶ZnQ+MNG?KiQaIL^`QYS�pYGR_
ZnQY[?KiG]IL_NGLò ��Q MNXYZ\_�HJIWKNMNZn[RgY^nILK�[]IL_NG8MNXYG´ILHYHYKiS ��ZnO�IWMNZ\SUQÿZn_ÚeUS�S�pöG?hUGRQ d�ZjMNX I1^nSCd
Q$gYOoðwG?K SUTVZnQ+MNG?KiQaIL^`QYS�pYGR_Rò
c�SUMPG�MNXaIWM�MNXYG � QYZjMNG�HJILKqILO%G?MPG?KiZ�]IWMNZnSUQ¯SUTmMNXYG�HJILMPXïpYS�GR_�QaSLM TÇSLKi[RGoILQ�k
HJILKNMPZn[RgY^fIWK
HJILKqILO%G?MPG?KiZ�]IWMNZnSUQ�SUTaMPXaG'_N^nSCd�QYGR_N_RbWMNXYZn_�Zn_5Z\Q�[RSUQ�M�KqIU_PMVMPS�IWHYHYKiS�IL[qXYGR_5MPXJIWM5gY_NG�ðJ^\S�[ �
O%S�pYGR^n_�ILQYp � QYGR^n^ �Ñ_·^nICd TÇSLK5KqICk�ðwGRQYpYZnQYeoIWM5MNXYG�ðJ^\S�[ �oðwSUgaQYpaIWKiZnGR_Rò r XYG«IL[R[RgYKqIL[?koSUT
MNXYG�IWHYHYKiS ��ZnO�IWMNZ\S+Q�d�Zn^\^YS+Ta[RSUg£Ki_NG«pYG?HwGRQYp%SUQ�MPXaG'_N^nSCd�QYGR_N_ � GR^\p§ò���Q�MNXYG«[RS+Q+MNZnQ�gYS+gY_
TÇSUKiO�gY^fIWMNZ\SUQ�SUT�MNXYG�HYKiSLða^nGRO8b5HJILMPXa_�ðwG?Mld�GRGRQ(pYZ �wG?KiGRQ�Mu_NSUg£Ki[RG���KiGR[RGRZjhUG?K�HàILZjKi_u[]ILQ
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QYS´TÇG]IWMNg£KiGR_�SUT�MNXYG
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r XYG%Z\Q�hUG?Ki_NZnSUQ�HYKiS�[RGRpYg£KiG%Zn_�[]IWKNKiZ\GRp�S+g£M�T×SLK RG?KiSYb`S+QYG�ILQYp�_NG?hUGRQ1ZnQ+MNG?KiQaIU^�QYS�pYGR_Rò
r XYGÚ[]IL_NG%d�Z\MPX�QYS¯ZnQ+MNG?KiQaIU^ QYS�pYGR_o[RSLKNKiGR_PHwSUQYp�MNS4MNXYG�^\ZnQYG]IWKu[]IU_NGÚILQYp Zn_oQYSLM�paZ\_�ñ
[RgY_N_NGRp(ZnQ-IUQ+k1TÇgYKNMPXaG?K�pYG?MiILZn^<ò � XYGRQ-SUQY^\k1SUQYG
Z\Q�MNG?KiQaIL^�QaS$paG�Zn_u[RSUQY_NZnpYG?KiGRp:b�MNXYG
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Zn_°pYZ\_PHJ^nICkUGRp�ZnQ �5ZneUg£KiG ��ò r So_iILO¦Ha^\G�MNXYG O%Z ��ZnQYe�pYZ\_PMPKiZ\ðag£MNZnSUQ�TÇSUK·MNXYG []IU_NG�S+Tw_NG?hUGRQ
ZnQ+MNG?KiQaIU^·QaS$paGR_Rb�I �ëIWK �US�h�[�XaILZnQ Zn_�[RSUQY_PMPKigY[?MNGRp:ò r XYG#IL^\e+SLKiZjMNXYO ga_NG�I4pYZ �wgY_NZ\S+Q
_PMNG?HÚMNSu_iIUO�HJ^\G�MNXYG HàIWMNX:ò �àSLK�IoeUZ\hUGRQÚHàIWMNX:b =¶b�MNXYG�paZ\_PMPKiZ\ðag£MNZ\S+Q ' õ'=.#����·Z\_�ILHYHYKiS ��ñ
ZnO�IWMNGRpïð$kïI>��ILgY_N_NZfILQ´pYZ\_PMPKiZ\ðag£MNZnSUQ:b:MNXYZn_�paZ\_PMPKiZ\ðag£MNZ\S+QëZn_�_iILO¦Ha^nGRpë_NG ��gYGRQ�MNZnIU^\^\k¯MNS
IL_N_NgYKiG �ëMNS�ðwG«HAS+_NZjMNZ\hUG pYG � QYZ\MNGLò ��QYG�_iILO¦Ha^nG�Z\_·G �$MPKqIL[?MNGRpÚT×SLK·G?hUG?KNk  ����Z\MPG?KqILMPZnSUQ:b
G ��MPKqIL[?MNZ\QYe�I�MNSLMiIL^�SUT ��������_iIUO�HJ^\GR_Rò �5ZneUg£KiG¯úaõ³I���_NXYS�d MNXYG¯h�IL^ngYG¯SUT�MPXaG  GRQYp:b
�LMNXöILQYp �LMPX-ZnQ+MNG?KiQaIU^'QYS�pYGLb ILQYp �5ZneUg£KiG8úaõ×ð �u_NXYS�d MNXYG8[RSLKNKiGR_PHwSUQYpYZnQYe�pYZfILeUSUQaIU^
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_NXYSCd MNXaIWM�MNXYGëIL^neUSLKiZ\MPXaO Z\_Ú_N^nS�d�^\köO¦Z �£Z\QYeaò �5ZneUg£KiG
ùaõ³I��lñ�õ<[ �°_NXYS�d MPXaG�HJILMPXa_'gY_NGRp#Z\Q
MNXYG�ZnQ�hUG?Ki_NZ\SUQ
d�XYGRQ RG?KiSab£SUQYG�ILQap
_NG?hUGRQ#Z\Q�MNG?KiQaIL^
QYS�pYGR_ IWKiG�gY_NGRp8KiGR_PHwGR[?MNZjhUGR^\kUò �àSLK«MNXYG�[]IL_NG�SUTmSUQaG�IUQYp4_NG?hUGRQ¯ZnQ+MNG?KiQaIL^¶QYS�pYGR_«MNXYGR_NG
IWKiG#MNXYG4_iILO¦Ha^nGR_�TÊKiSUO MNXYG4[RSLKNKiGR_PHwSUQapYZ\Qae�O¦Z �£Z\QYe�pYZn_PM�KiZ\ðag£MNZnSUQ ZnQ � MNG?H�ø8SUT�MNXYG
î r � �¯ñ�IL^\e+SLKiZjMNXYO8ò��JSUK'[RSUO¦HJIWKiZn_NSUQ
MPXaG�MPKigYG"HJIWMNX8Z\_'Ha^nSLMPMPGRp4ZnQ#MNXYG"_iIUO¦G � eUg£KiGR_Rò
r XYG�gYQY[RG?KNMiILZnQ+M�kÚSUTàMPXaG�HJIWMNXÚZn_ [R^\G]IWKi^\k�Zn^n^\gY_PMPKqIWMNGRp�ð$k%MNXYG � eUg£KiGR_Rò r XYG�IU[R[RG?HYMiILQY[RG
KqIWMNG�ZnQÚMNXYG�MNXYZ\Kip�_PMNG?H
SUTAMNXYG î r � �4ñ�IL^neUSLKiZ\MNXYO Z\_�ù*��� IUQYp�ù  � TÇSUK·MNXYG []IU_NG�d�Z\MNX
SUQaG�ILQap4_NG?hUGRQ¯QYS�pYGR_�KiGR_PHwGR[?MPZ\hUGR^\kUò
�5ZneUg£KiG�ø��aõ³I��lñ�õ<[ �w_NXYS�d1MNXYG � QaIL^+GR_PMPZnO�IWMNGR_mgY_NZ\Qae«MNXYG�MNX£KiGRG°_PMPKqIWMNGReUZ\GR_Rò r XYG·GR_PMPZnO�IWMNG
TÇSUK RG?KiS8Z\Q�MNG?KiQaIL^�QYS�pYGR_"Zn_�SLðYMiILZnQYGRp1ILQaIU^jk$MNZ\[]IL^n^\kUò�ý�Zn_NgaIL^n^jk´MNXYG%GR_PMPZnO�IWMNGR_�IWHYHwG]IWK
MNS%ðwG�_NZ\O%Zn^nIWK]ò°þ�^n^§GR_PMNZnO�IWMNGR_ Z\QY[?KiG]IU_NG"MNXYGo_N^nS�d�QYGR_N_ IL^nSUQYe¦MNXYGo^nZ\QaGo[RSUQYQYGR[?MNZnQYe%MNXYG
_NSUgYKi[RG�ILQYp�MNXYG¦KiGR[RGRZ\hUG?K]ò r XYG%O%IUZ\Q�G��wGR[?M�SUT�MNXYG%ZnQ+MNG?KiQaIU^�QYS�pYGR_�IWKiG�ðAG?MPMNG?Ko_NGRGRQ
ZnQ [?KiSU_N_o_NGR[?MNZnSUQY_�S+T MNXYG�GR_PMNZnO%ILMPGR_Rò���Z\eUgYKiGïøUø+õ³I��lñ�õ<[ ��_NXYSCd [?KiSU_N_o_NGR[?MNZnSUQY_�S+T MNXYG
GR_PMNZnO%ILMPGR_ÚILM � 2 ø���O8b � 2 û	��O ILQYp�� 2 �Wû�O KiGR_PHwGR[?MNZjhUGR^\kUò r XYG4QYSUQY^nZnQYG]IWK
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IWKiG4[RSUQY_NZn_PMNGRQ+MN^\k ^nIWKie+G?K]b�ILQYp XaIChUG´I1^nIWKie+G?K¦KiGRe+Z\SUQöS+T�Z\Q��agYGRQY[RGLò r XYG
pYG?h�ZfIWMNZ\SUQ-TÊKiS+O MPXaG�ðJIU[ ��eLKiSUgYQYp(Zn_  ��� ^nIWKie+G?K�TÇSLK�MNXYG#[]IL_NGÚd�Z\MPX-_NG?hUGRQ(Z\Q�MNG?KiQaIL^
QYS�pYGR_�MNXaILQ-Z\M¦Zn_�T×SLK�MNXYG#^nZ\QYG]ILK¦GR_PMNZnO%ILMPGLò �ïga[qXöSUT�MNXYG8QYSUQY^nZnQYG]IWK%G��AGR[?M¦SUQ(MNXYG
GR_PMNZnO%ILMPG�Zn_�HYKiGR_NGRQ+M ZnQ8MNXYG�[]IL_NG�d�Z\MNX4SUQY^\k#SUQaG"ZnQ+MNG?KiQaIU^`QYS�pYGLò
r XYGuO�ILZnQïG��wGR[?M�S+T5MNXYGuQaSUQY^nZ\QYG]ILKiZjMlk´Z\_"XYSCd�G?hUG?K�XYZnpYpYGRQ´ð�k¯MNXYG¦I]hUG?KqIUeUZ\QaeÚMNXaIWM�Zn_
pYS+QYG°Z\QoMNXYG GR_PMNZnO�IWMNZ\SUQ§ò r XaG·QaSUQY^nZ\QYG]ILKiZjMlkoZn_¶HYKiGR_NGRQ+MVZnQoMNXYG°Z\QapYZjh�ZnpYgaIL^�_iILO¦Ha^nGR_Rò r S
Zn^\^ngY_PMPKqIWMNG%MNXYG�pYZ �wG?KiGRQY[RGR_Rb5û	���#_iILO¦Ha^nGR_oTÊKiSUO MPXaG%MPXYKiGRG�[RSUQYpYZ\MNZ\SUQJIL^�paZ\_PMPKiZ\ðag£MNZ\S+QY_
IWKiG�gY_NGRp§ò�÷¶G?M = 0 paGRQYSLMNG MNXYG�pYZ\KiGR[?M�^nZ\QYG TÇKiSUO MPXaG�_NSUg£Ki[RG�MNSoMNXYG KiGR[RGRZ\hUG?K]ò��JSLK G]IL[�X
_iILO¦Ha^nGLb - # bYMNXYG"Mld�S%MPKqIChUGR^jMNZnO¦GoT×gYQY[?MNZ\S+QaIL^n_ �`õ'= 0 # - # �'ILQap �  õ - # ��IWKiG�[RSUO¦Hag£MNGRp:òr XaIWM�Zn_ MNXYG�^nZ\QaG�Z\Q�MNGReLKqIL^mSUTVMNXYG�_N^\S�d�QYGR_N_�IL^nSUQYe = 0 ILQYpïMNXYG �àG?KiO�IWM�MPZnO%GLò �5ZneUg£KiGø  õ<I�� ñ�õ<[ ��pYZn_PHa^nICköMNXYG¯_N[]IWMPMNG?KÚHa^nSLMÚSUT�MPXaGR_NG4Mld�S T×gYQY[?MNZ\S+QaIL^n_ÚG?h�IL^ngaIWMNGRpÿTÇSLKÚG]IL[�X
_iILO¦Ha^nG�gY_NZnQYe�MNX£KiGRG�IWHYHYKiS+IU[qXYGR_Rò ��Q´^\ZnQYG]IWK MNSUO%SUeLKqILHaX+k8MNXYG�^nZnQYG�ZnQ+MNGReLKqIL^¶KiGRO�ILZnQY_
_PMiIWða^nGuILQap¯MNXYG �àG?KiO�IWM�MNZ\O%G��JgY[?MNgaIWMNGR_Rbwd�XYG?KiG]IL_ ZnQïMNXYG�[]IU_NGod�Z\MNX´_NG?hUGRQ´Z\Q�MNG?KiQaIL^
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��ú�O%_'Zn_ ����b`ø$��� IUQYp  ��� T×SLK'MNXYG�[]IL_NG�d�Z\MNX�RG?KiSYbYSUQYG�ILQYp4_NG?hUGRQ8ZnQ+MNG?KiQaIL^`QYS�pYGR_
KiGR_PHwGR[?MNZjhUGR^\kUò �ïga[qX8SUT¶MNXYG�QYSUQY^nZ\QaG]IWK�G��wGR[?M�Z\_�XYGRQY[RG�e+ILZnQYGRp#ð$k
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�gY_PM�SUQYG
ZnQ+MNG?KiQaIU^§QYS�pYGLò
��Q�MNXYGoIL^neUSLKiZ\MNXYO8b£MNXYG �àG?KiO�IWM�HJILMPX4Zn_�p£KqI]d�Q#[RSUQYpYZ\MNZ\SUQaGRp8MPS¦MNXYG�SLða_NG?KNhUGRp8MPKqIChUGR^�ñ
MNZnO¦GLò r XYG�O%Z �£Z\Qae
pYZn_PMPKiZjðJg£MNZ\SUQ�SUT�MNXYG �àG?KiO�IWM HJIWMNX:b ' õ'= #�����b:Zn_�XYGRQY[RG�pYG?HwGRQYpYGRQ�M
SUQ MPXaGïSLða_NG?KNhUGRp h�IL^ngYG´SUT MNXYG4MPKqIChUGR^jMNZnO¦GLò �5Z\e+g£KiG ø �aõ³I��¦ILQap0õ×ð �¦h�Z\_NgJIL^\Z�RG4MNXYZn_
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eUGRQaG?KqIL^�_NXJIWHwG�SUT�MNXYGÚpaZ\_PMPKiZ\ðag£MNZ\S+Q�_NZnQY[RG�MNXYG�IU[R[RG?HYMPKqIWMNGÚZ\Q MNXYG�MNXYZ\Kip�_PMNG?H�S+T MNXYG
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Z\M�Z\_'^\Z��UGR^jk�MNXaILM MPXaG�HJIWMNX
XaIL_�TÇS+^\^nSCd�GRp�MNXYG�pYZ\KiGR[?M'^nZ\QYG�TÊKiSUO _NSUg£Ki[RG MNSoMNXYG�KiGR[RGRZjhUG?K]ò
r XYZn_oZ\_�Zn^n^\gY_PMPKqIWMNGRp�Z\Q ��Z\eUgYKiG¯ø �Jõ³I���d�XaG?KiG¯ø������#HJILMPXa_�_iILO¦Ha^nGRp TÊKiSUO ' õ'=.#�� �oIWKiG
pYZn_PHa^fI]kUGRp§ò�c�SUMPZn[RG MNXYG�^nS�dÿ_PHYKiG]IUpÚSUTwMNXYG�_iIUO�HJ^\GR_ MNXaILM?b£ZnQYpYZn[]IWMNG�Io[�XaILQYQaGR^àS+T:XYZneUX
hUGR^nS�[RZjMlk1[RS+QYQYGR[?MNZ\QaeïMNXYG
_NSUg£Ki[RG�ILQap1KiGR[RGRZ\hUG?K]ò � XYGRQ MNXYG
SLða_NG?KNhUGRp�h�IL^ngYG
SUT'SUT��
Zn_�^nIWKie+GLb§Z³ò GLò,� 2 ø�����O%_Rb§Z\M�Zn_�^\Z��UGR^\k´MNXaIWM�MNXYG �àG?KiO�IWM�HJILMPX Z\_�ðwGRQ+MoGRZ\MNXYG?Kog£H SLK
pYS�d�Q�IU_�Zn_�ZnQYpYZn[]IWMNGRp�ð�k¯MNXYG�ðaZjñlO¦S�paIU^\Z\Mlk´ZnQ��5Z\e+g£KiG#ø �aõ×ð ��ò r XYZn_"Zn_�Zn^n^\gY_PMPKqIWMNGRp�ZnQ
�5ZneUg£KiG%ø �Jõ×ð ��d�XYG?KiG¦ø �����uHJIWMNXY_�_iILO¦Ha^nGRp4TÊKiSUO ' õ'= #�����IWKiG�pYZn_PHa^nICkUGRp:ò°c�SLMNZn[RG�XYSCd
O%SU_PM HJILMPXa_'I]hUS+Z\p
MNXYG�O%Z\papY^\G"SUT:MNXYG � eUg£KiGLò r XYZn_'ZnQYpYZn[]IWMNG"IoðagYO¦H#S+T§^nSCd hUGR^nS$[RZ\Mlk
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KiGR_NgY^\MN_�TÇSLK RG?KiS�ZnQ+MNG?KiQaIL^�QYS�pYGR_ÚILKiG#SUðYMiILZ\QaGRp ILQaIL^\k$MPZn[]IL^n^jkUò r XaG4KiGR_NgY^\MP_�T×SLK�SUQYG
ZnQ+MNG?KiQaIU^�QYS�pYG�Zn_uSUðYMiILZ\QaGRp(ga_NZ\QYe´MNXYG î r � �4ñ�IL^neUSLKiZ\MNXYO8ò r Së_iILO¦Ha^nGÚMNXYG#O%Z �£Z\Qae
pYZn_PMPKiZjðJg£MNZ\SUQ
Z\Q � MNG?Hëø�SUTAMNXYG î r � �¯ñ�IL^neUSLKiZ\MPXaO I �ëIWK �US�h¦[�XaILZnQÚZn_ [RSUQY_PMPKigY[?MNGRp�ZnQ
MNXYG°_iILO%G°O�ILQYQYG?K5IL_mZnQ�MPXaG°HYKiG?h$ZnSUgY_¶HJILKqILeLKqIWHaX§ò ��Q�G]IL[qXo_PMNG?H�I�[�XaILQYeUG·Zn_`HaKiSLHwSU_NGRp
ZnQ(IU^\^°MNXYG
HJIWMNXY_�_NZ\O�ga^jMiILQYGRS+gY_N^jkUò �àSLK�MNXYG
eUZ\hUGRQ�HàIWMNX�HaKiSLHwSU_iIL^·MNXYG
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_NG ��gYGRQ�MNZnIU^\^\kÚMNS
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MNXYG
SLMNXYG?K�HJIWKqIUO¦G?MNG?Ki_Rò r XYG
O%Z �£Z\QaeïHa^nSLMuT×SLK�MNXYZn_uHJILKqILO%G?MPG?K�Z\_�Z\Q�MNXYGÚMNSLH(KiZ\e+X+M
[RSLKiQaG?K�Z\Q �5ZneUg£KiGïøCûaõ<I��qò r XYG�IU[R[RG?HYMiILQY[RGÚKqILMPG�Z\Q MPXaGÚMNXYZ\Kip�_PMNG?H-SUT�MNXYG î r � �4ñ
IL^neUSLKiZ\MNXYO Zn_ ùUú��Úò
�5ZneUg£KiGëø$�aõ³I��oIUQYp�õÇð �qb°_NXYS�d MNXYG#GR_PMNZ\O�IWMNGR_¦TÊKiSUO MNXYG
Mld�S�O%S�pYGR^\_Ròëý�Zn_NgaIL^n^\k1MNXYG
GR_PMNZnO%ILMPGR_�IWHYHwG]IWKoMNS4ðwGÚ_NZnO¦Zn^fIWKuILQYp�XaI]hUG�[]IWHYMNg£KiGRp _NS+O¦G�S+T MNXYGÚTÇG]IWMNg£KiGR_oS+T MNXYG
_N^nSCd�QYGR_N_Rò·þ�XaZ\eUX8_N^nSCd�QYGR_N_«KiGReUZnSUQ
ZnQ#MNXYG�MPKigYG�_N^nSCd�QYGR_N_'Zn_�^\S�[]IWMNGRp#Z\_�^\S�[]IWMNGRp#TÊKiSUO
pYG?HaMPX>����O MNS
ø  ��O ILQYp8IWM�^fIWMNG?KqIL^àHAS+_NZjMNZnSUQ ����O MNS
ø���� O8ò r XYZn_�Zn_«IL^n_NSoHYKiGR_NGRQ�M
ZnQuMNXYG�GR_PMNZ\O�IWMNGR_Rb+ðag£M�MNXYG�_NXaIWHwG«Z\_·_N^\ZneUX�MN^jk�d�KiSUQYeaòVþ'M�MPXaG«pYG?HaMPX%SUTmøCû	��O%G?MPG?Ki_�MNXYG
GR_PMNZnO%ILMPGR_VXJI]hUG�I�XYZneUXohWIL^\gaG�IWM`MNXYG ^nGRTÊMVILQYpuI�^nS�d h�IU^\gYG�ILM`MNXYG°KiZneUX�M?ò r XYZn_VZ\_VIL^n_NS�_NS
TÇSUK¶MNXYG°MPKigYG _N^nS�d�QYGR_N_Rò î SUO¦HJIWKiZnQYe MNXYG°M�d�S�pYZ �AG?KiGRQ�M5GR_PMNZ\O�IWMNGR_V[R^nSU_NGR^\kUbWMPXaG TÇG]IWMNg£KiGR_
IWKiG%O%SLKiG�pYZ �wgY_NG�ZnQ�MNXYGÚQaSUQY^nZ\QYG]ILKuGR_PMNZ\O�IWMNG�MNXaILQ�Z\Q MNXYGÚ^nZ\QYG]ILK�GR_PMPZnO�IWMNGLò � XaGRQ
MNXYG pYG?h�ZfIWMNZ\SUQ�TÊKiSUO MPXaG�M�KigaG�_NgYKiT×IL[RG�Z\_°O%G]IL_Ng£KiGRp§b�MNXYG QaSUQY^nZ\QYG]ILK°GR_PMNZnO�IWMNG Z\O¦HYKiS�hUG
MNXYG �$gaILp£KqIWMNZn[o^\S+_N_'ð$k�ø ���Úò ��M�Zn_�XYSCd�G?hUG?K _Ng£ðJ_PMNIUQ+MNZfIL^\^\k4O%SLKiG�MPZnO%Go[RSUQY_NgYO%ZnQYe%MNS
[RSUO¦HagYMPG�MNXYGoQYS+QY^\ZnQYG]IWK GR_PMNZnO%ILMPGLò
þ�_"IÚO%G]IL_Ng£KiG�SUT5MNXYG�h�IWKiZfIWðaZn^nZjMlkUb:MPXaGuHwSUZnQ+M�d�Zn_NG�hWIWKiZnIUQY[RGuZn_�ZnQ+MNGReLKqILMPGRp§ò r XYG�HwSU_�ñ
MNG?KiZnSLK"ZnQëMPXaG�^nZ\QaG]IWK"[]IL_NG¦XaIL_ ��� � ^nSCd�G?K�Z\Q�MNGReLKqIWMNGRp�h�IWKiZfILQY[RGuMNXaILQ�MNXYG�HAS+_PMPG?KiZnSLK
ZnQ4MNXYG�QYS+QY^\ZnQYG]IWK"[]IL_NGLò r XYZn_�pYS�GR_ QYSLM QYGR[RGR_N_iIWKiZn^\k8O%G]ILQïMNXaIWM MNXYG�TÇga^\^`HwSU_PMNG?KiZ\SLK�Zn_
ðwG?MPMNG?K«pYG?MNG?KiO%Z\QaGRp#ZnQ
MPXaG�^nZ\QYG]ILK«[]IL_NGLb£_NZnQY[RG�MNXYG"Z\Q�MNGReLKqIWMNGRp
h�IWKiZfILQY[RG"SUQY^\k�KiGR_PHAS+QYp
MNS¦MNXYG�O%ILKieUZ\QJIL^wHwSU_PMNG?KiZ\SUK«pYZn_PMPKiZjðagYMPZnSUQY_Rò ��Q#MPXaG�^nZnQYG]IWK�[]IL_NG"G]IU[qX4SLða_NG?KNhWIWMNZ\S+Q
d�Zn^\^
KiGRpYga[RG�MNXYG«HAS+_PMPG?KiZnSLK�ZnQ�MPGReUKqIWMNGRp�hWIWKiZfILQY[RGLò r XYZn_�Zn_�eUGRQaG?KqIL^\^\k�QYSLM�M�KigaG«TÇSUK�QYSUQY^nZnQYG]IWK
SLðJ_NG?KNh�IWMNZnSUQY_Rò
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r XYG ZnQ+hUG?Ki_NG HaKiSLða^nGRO ZnQ�QaSUQY^nZ\QYG]ILK�[?KiSU_N_·d�GR^\^JMNSUO%SUeLKqIWHaX�k�Z\_ _NS+^jhUGRp�ð$kÚI�ó'ICkUGR_NZfILQ
O%G?MNXYS�pYSU^nSUeLk�Z\Q�I���ILgY_N_NZfILQoTÊKqILO%G?d�SLK �Aò r XaG�MPKqIChUGR^jMNZnO%GR_5SLðwG?k �àG?KiO%ILM��Ñ_¶HYKiZnQY[RZjHJ^\GLò
r XYZn_�h�ILKiZnIWMNZnSUQaIL^�_PM�Kiga[?MPgYKiG�Zn_"IWHaHYKiS��£ZnO%ILMPGRpëð$k´I � QYZ\MPG%GR^nGRO%GRQ+M�O¦G?MNXYS�p:ò ��QYpYG?K
MNXYG � QYZjMNG�GR^\GRO%GRQ�M�IWHYHaKiS��£Z\O�IWMNZnSUQ�MPXaG'TÇSLKNd'ILKip�O�IWH¦S+TYQYSUQY^nZnQYG]IWK�[?KiSU_N_5d�GR^\^�MNSUO%SUeWñ
KqIWHJX+k�Z\_�HJZ\GR[RG?d�Z\_NG
I	��QYGLò �àSLK�I#MNGR_PM�G �£IUO�HJ^\G�MNXYG
IWHYHYKiS ��ZnO�IWMNZ\S+Q Zn_�KiG]IL_NSUQaIWðJ^\G
G?hUGRQ4TÇSUK�I%[RS+ILKi_NG�KiGR_NSU^ng£MNZ\S+Q4SUTmMNXYG � QYZ\MPGoGR^nGRO%GRQ+MN_Rò
r XYG�GR_PMNZ\O�IWMNG1Zn_#MNI	�UGRQ MNS-ðAG�MNXYG�HwSU_PMNG?KiZnSLK8G �$HwGR[?MiIWMNZ\S+Q d�XaZ\[�X Zn_#SUHYMNZ\O�IL^�gYQ�ñ
pYG?K ��gaIUp£KqIWMNZ\[u^\SU_N_Rò r XYG�HAS+_PMPG?KiZnSLK�paZ\_PMPKiZ\ðag£MNZ\S+Q´Zn_�G ��Ha^nSLKiGRp¯ð$k¯_iILO¦Ha^nZ\QYe8ILQYpïMNXYG
G ��HwGR[?MNILMPZnSUQ´Z\_�ILHYHYKiS ��ZnO�IWMNGRpïð$k4MNXYG�_iILO¦Ha^nGuIChUG?KqILeUGLò � XYGRQ¯MNXYG�[RSUQYpYZ\MNZ\SUQJIL^mG ��ñ
HwGR[?MiIWMNZ\S+QëZn_�ga_NGRp�IU_"GR_PMNZnO%ILMPSUK]bwMNXYG%GR_PMPZnO�IWMNGRp�_N^\S�d�QaGR_N_ � GR^npëd�Zn^n^�QYSLM�KiG?HYKiS�pYgY[RG
MNXYG �àG?KiO�IWM°MNZ\O%GR_�ZnQ�MNXYG�[]IL_NG S+T:G �£IU[?M°SUða_NG?KNh�IWMNZnSUQY_Rò r XaZ\_ Zn_�pYgYG�MPS�MPXaG�[RSUQ�hUG ��Z\Mlk
SUT¶MNXYG�HYKiSLðJ^\GRO8ò .°IU[qX4ZnQYpYZ\h$ZnpYgaIL^¶_iILO¦Ha^nG�d�Zn^\^`XaIChUG�I��àG?KiO�IWM'MNZnO%Go[RSLKNKiGR_PHwSUQYpYZnQYe
MNS
MPXaG�SLðJ_NG?KNhUGRp´MNZnO%GLb:ðag£M"MNXYG��àG?KiO�IWM�HJILMPXëd�Z\^n^VpYZ �wG?K"ðwG?Mld�GRGRQ�_iILO¦Ha^nGR_Rò � XaGRQ
IL^n^YMNXYG _iIUO�HJ^\GR_�IWKiG�IChUG?KqILeUGRp�MNXYG �àG?KiO�IWM�MNZnO%G�d�Zn^\^JðwG Io^\S�d�G?K°ðwSUgYQYpÚT×SLK�MNXYG�HàIWMNX
ZnQ+MNGReLKqIU^¶IL^nSUQYe
ILQ+k8HJILMPX§bwXYGRQY[RGoMNXYG �àG?KiO�IWM�MNZ\O%GuZnQ¯MNXYG�I]hUG?KqILe+GoO¦GRpaZ\gYO d�Zn^\^¶ðwG
^fIWKieUG?K]ò���Q�eUGRQaG?KqIL^AZjM'Zn_�pYZ ��[RgY^\M'MNS�HYKiGR_NG?KNhUG"QYSUQY^nZnQYG]IWK�HYKiSUHAG?KNMNZnGR_'ZnQ
ILQ#GR_PMNZ\O�IWMNSLK]ò
��Q�QYSUQa^\ZnQYG]IWK�[?KiSU_N_ d�GR^n^wMNSUO%SUeLKqIWHaX�k�MNXYZn_'[]ILQ#XYS�d�G?hUG?K«ðwG�paSUQYG�ð$k�GR_PMNZnO%ILMPZnQYe�MNXYG
�àG?KiO�IWM HJIWMNXY_�IUQYpïMNXYGRQ�IChUG?KqILeUGoMNXYG�_N^\S�d�QaGR_N_�TÇSLK�MNXYGueUZjhUGRQ��àG?KiO%ILM MPZnO%GR_"gaQYpYG?K
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MNXYG�eUZ\hUGRQ¦_NGR^nGR[?MNZ\S+Q¦S+T �àG?KiO�IWM5HJIWMNXY_Rò r XaZ\_�d�Zn^n^YXYS�d�G?hUG?K�KqILZn_NG'Zn_N_NgYGR_·SUQ¦GR_PMPZnO�IWMNZ\Qae
MNXYG �JG?KiO�IWM�HàIWMNXY_Rò r XYZn_uZn_uT×g£KNMNXYG?K¦[RS+O�HJ^\Zn[]IWMNGRp(ð�k1MNXYG
T×IL[?M�MNXaILMuMNXYG
HAS+_PMPG?KiZnSLK
pYZn_PMPKiZjðJg£MNZ\SUQïSUT¶MPXaG �JG?KiO�IWM«HJIWMNXY_ []ILQ#ðwG�O�gY^\MPZ¶O%S�paIL^³ba_NGRG �5ZneUg£KiG�ø �£ò
r XYG KqICk�HàIWMNXY_«IWKiG �JG ��Z\ða^nG�ZnQÚMNXYG�[Rg£KNKiGRQ�M�QYSUQa^\ZnQYG]IWK«ILHYHYKiS+IL[�X�d�XYG?KiG]IL_�ZnQ
Io^nZnQYG]IWK
IWHaHYKiS+IL[�X:b�MNXYG?k-IWKiG � ��GRp:ò � XYGRQ-_PMPgapYZ\GRp Z\QöILQ-G �YILO¦Ha^\G#d�ZjMNXöSUQaG
SLðJ_NG?KNh�IWMNZnSUQ
MNXYG QYS+QY^\ZnQYG]IWK�GR_PMNZnO�IWMNG�XaIChUG�IopYG?h�ZnILMPZnSUQ
TÊKiSUO MNXYG�ðJIL[��$eLKiS+gYQYpÚMNXaILM°Zn_  ����^fIWKieUG?K
MNXaILQ(MNXYG#^\ZnQYG]IWK¦GR_PMNZ\O�IWMNGLò � XYGRQ-_PMNgYpYZnGRpöZ\QöILQ(G �£IUO�HJ^\G
d�Z\MNX�ø$�¯SUða_NG?KNh�IWMNZnSUQY_Rb
MNXYG"QYSUQY^nZ\QaG]IWK«GR_PMNZnO%ILMPG�HwG?KiTÇSLKiO ø���� ðwG?MPMNG?K�ZnQ
MPG?KiO%_«SUT �$gaILp£KqILMPZn[�^nSU_N_�[RS+O�HàIWKiGRp
MNS´MPXaG#^nZnQYG]IWK�GR_PMNZnO�IWMNGLò ��Q(ðwSLMNX-[]IL_NGR_uXYS�d�G?hUG?K%MNXYG
GR_PMNZnO�IWMNGR_¦^nS�S	�1_NZnO¦Zn^fIWK%IUQYp
SUQa^jk�I
_NO�IL^n^�IUO¦S+gYQ+M�Zn_�e�ILZ\QaGRp�ð�këgY_NZ\Qae8MPXaG¦O%G?MNXYS�pYSU^nSUeLkëZ\Q�MNXYZn_�KiGR_PHwGR[?MRò r XYG
O�I 
PSLK"ZnO¦HJIL[?MoSUT·MNXYG%QYSUQY^nZ\QaG]IWKiZjM�këZn_"XaSCd�G?hUG?KoKiGRe+ILKipYZ\Qae�Mlk$HaZn[]IL^·pYG?h$ZfIWMNZnSUQY_�TÊKiSUO
MNXYG�GR_PMNZ\O�IWMNGLbàZ<òÑGLò·Z\Q4MNXYG�gYQa[RG?KNMNIUZ\Q�MlkUò
r XYG�[qXaIL^n^nGRQYeUG�Z\Q8MNXYG�O%G?MNXYS�pYSU^nSUeLk#Z\_«MNS¦_iIUO�HJ^\G�MNXYG�O%Z �£Z\QaeÚpYZn_PM�KiZ\ðag£MNZnSUQ ' õ�� #����qb
_NGRG"þ�^\e+SLKiZjMNXYO øLò ��Q#MPXaG"[Rg£KNKiGRQ�M'd�SUK ��MPXaZ\_�Zn_'pYSUQaG�ð$k
I�QaILZ\hUG�ZnO¦Ha^nGRO¦GRQ�MiIWMNZ\S+Q4SUT
I �ï[�� î IL^neUSLKiZ\MNXYO8b:MNXYG�KiGR_NgY^jMNZnQYe8[qXaIUZ\Q�Zn_"_N^nSCd�^\kïO%Z �£Z\QaeYò . ��[RZ\GRQ�M�G ��Ha^nSLKqIWMNZnSUQ
SUT ' õ�� #�����Zn_�SUTmXYZ\e+X¯Z\O¦HwSLKNMiILQY[RG�TÇSUK�TÇgYKNMPXaG?K�paG?hUGR^\SLHJO¦GRQ�M�SUT¶MNXYG�O%G?MPXaS$paSU^\S+eLkUò
r XYG�HYKiZnSLK�pYZn_PMPKiZjðagYMPZnSUQ#SUTwMNXYG�_N^nS�d�QYGR_N_ � GR^\p
Z\_ ��ILgY_N_NZfILQ:ò ��ILgY_N_NZfILQ�KqILQapYSUO � GR^npY_
[RSUQa_PMPZ\MNg£MNGoIu^fIWKieUG"[R^nIL_N_«SUT`HYKiZ\SUK�pYZn_PMPKiZjðJg£MNZ\SUQa_�IUQYp
Zn_�Z\Q#HJIWKNMNZn[RgY^fIWK«d�GR^n^:_NgYZ\MNGRp4TÇSLK
O%S�pYGR^nZ\QYeoS+Tà_NO%S�SLMNXYQYGR_N_Rò r XYG�O%G?MNXYS�pYSU^nSUeLk¦[]ILQÚIL^n_NS"ðwG�G �$MNGRQYpaGRp�MNS�HYKiZ\SUKi_�ðwGRZnQYe
O%Z �$MNg£KiGR_ SUT,��ILgY_N_NZfILQ4pYZn_PMPKiZjðJg£MNZ\SUQa_Rò
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QaIU^:SUQ¯IWHYHJ^\ZnGRp �ëIWMNXYGRO�IWMNZ\[R_Rbaý·SU^³ò�ø]ú£bYQYSaò �£bYHYH���Wû�ñ �+úYøLò
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��KiZnGReUG?K]b��ïGR^\ðwSUg£KiQ:b �'øLò
ó'G?KNKNk$O�ILQ��aò ��ò�õ�ø]ùUù������ � MiIWða^nG�Z\MNG?KqIWMNZjhUG¦KiGR[RSUQa_PM�Kiga[?MPZnSUQ�IL^neUSLKiZ\MNXYO TÇSLK�QYSUQY^nZnQYG]IWK
MPKqIChUGR^jMNZnO¦G�MNSUO%SUeUKqIWHaX�k�Yb ��Q�hUG?Ki_NG�HYKiSLða^nGRO%_ �YbYHYH  ø?ñ �  ò
ó'G?KNKNk$O�ILQ:b�aò ��òAõ�ø]ù+ù�� ���Lý°ILKiZnIWMNZnSUQaIL^a_PM�Kiga[?MPgYKiG�SUTwZnQ+hUG?Ki_NG�HYKiSUða^\GRO%_ ZnQ�d'IChUG�HYKiSLH£ñ
ILe�IWMNZ\SUQÿILQYpÿh�ZjðYKqILMPZnSUQ��ab ��Q+hUG?Ki_NG´HYKiSLðJ^\GRO%_#Z\Qÿd'IChUGïHYKiSUHJILe+IWMNZnSUQ0õ��´Z\QaQYG]IWHwSU^nZ\_Rb
�´c�b§ø]ù+ù+û���b§ø ��� ���Yb � �´þ ý°SU^³ò �ëIWMNX:ò�þ�HYHa^³ò\bAù��£b � HYKiZ\QaeUG?K]bac�G?d��°SUK �àò
ó'G?KNMPG?KiSab ��ò`õ�ø]ùUú+ù���b��U÷`ZnQYG]IWK«Z\Q�hUG?Ki_NG�IUQYp8Z\^n^�ñ HwSU_NGRp � KiSLða^nGRO¦_
�ab£þ�p£h�IUQY[RGR_�Z\Q .°^\GR[zñMPKiSUQYZn[R_�ILQYp .°^\GR[?MPKiSUQ � X�k$_NZn[R_Rbàþ�[]ILpYGRO%Zn[ � KiGR_N_RbJc�G?d�� SLK �Aò
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ó'SCk�_NGLb ��òaILQYp ��GR^\^nG?K]b��aòµó�ò§õ�ø]ùUù�û���� � XaSLKNM«IL[RSUga_PMPZn[Lb£GR^nGR[?M�KiS+O%IUeUQYG?MNZ\[LbJILQYp8GR^nIU_PMPZn[
d'IChUGR_�Z\Q8KqILQapYSUO O¦GRpaZnI �ab �aò � HYMRò � S$[Lò�þ�O%G?K]ò°þ�ò\baý·S+^�ø  baQYSaò  bYHYH �Uú��Wñ �+úUù£ò
ó'g£ðwG �¦ò � ò°ILQYp �´G]ILpYS�d�_ � òÑþ�ò õ�øCùUùUú�� � î XaIWKqIL[?MNG?KiZ�]IWMNZ\SUQ SUT MNXYG4Q$gY^\^�_PHJIU[RG4SUT
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NILT×IWKiZ³b þ�ò�õ�ø]ùUù�� � �Uþ�Q SChUG?KNh�ZnG?d S+T�QYSUQY^nZnQYG]IWK
pYZ �AKqIL[?MNZ\S+Q�MPS+O¦S+eLKqIWHaX�k d�ZjMNXYZnQ MNXYG ó«I]kUGR_NZfILQ�GR_PMNZnO%ILMPZnSUQ TÇKqILO%G?d�SLK ��ab ��Q�hUG?Ki_NG
HYKiSUða^\GRO%_ SUT:d'I]hUG�HYKiSUHJILe+IWMNZnSUQÚILQYp
pYZ �àKqIU[?MPZnSUQ:bwø�� ���Aø  �abU÷`GR[?MNg£KiG�c�SLMNGR_ Z\Q � X�k�_Rò\b
�+ú �£b � HYKiZnQYeUG?K]bàó�G?Ki^nZ\Q:ò
�AIWKiZnpaILQYZ`þ�òmõ�ø]ù+ù�� � ��� GR_NgY^\MP_RbASU^npïILQap¯QYG?d�bàZnQ¯[RSUO¦HagYMPGRp´MNSUO%SUeLKqIWHJX+kUbàZ\QïZ\Q�hUG?Ki_NG
HYKiSUða^\GRO%_VZnQod'IChUG°HYKiSLHJILe�IWMNZ\SUQ �Yb �oò î XYG?h�IL^nGRQ�M�G?M5IL^<ò�õ<GRpYZ\MNSLKi_���b r XaG � �´þ-ý·SU^ngYO%GR_
ZnQ�O�IWMNXYGRO�IWMNZ\[R_�ILQap�ZjMN_°þ HYHa^nZn[]IWMNZ\SUQa_Rb�hUS+^Jù��£b � HYKiZnQYeUG?K·ý°G?Ki^nILe�c�G?d �°SUK �àb+HYHïø$���]ñ
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��UKiQY_NGRQ:b � ILQYp ��O¦KiG 	�ò�õ  ���  � ��ó'ICkUGR_NZnILQ ZnQ�hUG?Ki_NZ\SUQ SUT�HaZnGR[RG?d�Zn_NG1I	��QYG
SLHwG?KqIWMNSLKi_«Z\Q¯I ��ILga_N_NZnILQ4TÇKqILO%G?d�SLK ��
÷mILQYe+IUQ �oò r ò\b�÷¶G?Ki[qXYG ��ò�ILQap î gYMP^nG?K �oò r òwõ�ø]ùUú+û���� r KqIL[RZnQYe�KqICk$_°MNX£KiSUgaeUXÚXYG?MNG?KiSUeUGzñ
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