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��k��HSHT���\ F1d2[+\

L�]e\^\��HG+O TVGRS1_V\mG+TVFH\�];�1d+_V\mD�d�TV\�Y+GP]VUX\�_���³mW1\�Q)GP_e_�Uf°
�HUXJfUfTbaRUX_�TeFH\mD�d�Te\^Y+GP]Va9G+LKQ1d.]VTVU�d.JEL�S1W1D?TeUfGPW1_^k�UÂ� \P�=TeFH\
D^d.TV\�Y+G+]ea'�hFHG�_�\9GP�E\b\�DATe_md.]e\
_�\^Te_�d+W1� �hFHGP_V\
O�G+]V°
QHFHU�_VO�_�d+]V\�Q1d+]�TeUXd+J+L�SHW�D?TVUXG+W�_^��¸ÑT�UX_�d+JX_VG�_VG+O�\^TVUXOR\s_
DAGPWI[+\^W1Uf\�WPT�TVG�d.JXJfG�� d+]V�HUfTV]#d.]ea�]V\�JXd.TVUXG+W1_���\^Tb�N\�\^W

_�\^Te_�� Z G.TV\�TVF1d.TR�hF1UfJX\�Q1d+]�TeUXd+J�L�S1W1D?TeUfGPW1_�Ocd2a��)\
DAG+W�_�U��E\^]e\��®dP_']e\^J�d�TVUXG+W�_^kNTVFH\�a¢�HG²WHG.T���\�F1d2[+\�dP_
]V\�JXd.TVUXG+W1_�UfW¯O�GE�E\^J�_ G.L�D^G+W1D^SH]V]e\^W�DAa+� l FH\�D^d.TV\^°
Y+G+]ea ����� D�d.W���\�\�WHJXd+]VYP\���_�G�TVF1d.T
U`T��1�)\^]#_�G�[+\�]
]V\�JXd.TVUXG+W1_�kPGP]NG�[P\^]NQ1d.]VTVU�d.J�L�SHW1DATVUXG+W1_�kI�HSET;TVFH\s_�\m\^WE°
DAG+O�Q1dP_V_m�EU�_bTeUfW1DAT�jIUXW1�H_mG.L�\^�IQ1]V\s_V_VUf[P\^WH\s_V_��;¸ÑLqh�UX_
d�Q�d.]VTVU�d.J;L�SHW1DATVUXG+W�k;d.W��çh�ØY·IÙRU�_�SHW1�H\A�1WH\s�Kk�TVFH\�W
h�ØY÷2Ù�\�]edP_�\s_�GED^D^SH]e]V\�W1DA\s_�G.L?·)��³mWcTeFH\mG+TVFH\�]NF�d.W1�Kk
U`LiTVFH\�Q1d+]�TeUXd+J1L�SHW�D?TVUXG+W��N\�]V\�UXWPTe\^]eQH]e\ATV\s�'d+_;d�]V\�JXd.°
TVUXG+W�k�d.W1��h�ØY·IÙ�U�_9SHW��E\A�1W1\��KkiTVFH\�Wch�ØY÷2Ù�U�_9\^O�QETba
�hFH\^WH\�[+\�]Ì·²GED^D^SH]#_cUfW[÷P� � \�D�d.W®UXWPTe\^]eQH]e\ATcTVF1\
Q1d.]VTVU�d.JNL�SHW1DATVUXG+W²�)\^F1d2[IUXG+]�TVG�O�\�d+W�TVF�d�T¶h¢U�_�]V\^°
d.JXJfaRd�ORGPWHG+U��RFHG+O�GPORGP]VQ1FHUX_VO ö ¥ ÓÏ� ¥ _�Q)\�D^U`�1\s�
G+W�TeFH\�Y+\�WH\^]#d�TeG+]#_Cöc����\^W1D^\+kKh�ØY·EÙ�SHW��E\A�1W1\���]V\^°
d.JXJfa�OR\sd.W1_dh�ØY·EÙ�� q �
l G�YP\^WH\�]ed+JfUX¾^\���G+TVF�Q�d.]VTVU�d.JiL�SHW1D?TeUfGPW1_�d.W1��]V\�JXd.°

TVUXG+W1_�d�T�G+W1D^\+k��N\�D^d.WcS�_�\�TVFH\�D^d.TV\^YPG+]ea�G+L$O�GPWHG+U��
]V\�JXd.TVUXG+W1_�� l G���\²Q1]V\sDAU�_�\Pk9TVFHU�_�UX_�TVFH\¢D^d�Te\^YPG+]ea
�hFHGP_V\�G+�E\b\sD?Te_;d+]V\9_V\ATe_;d+W1��UXW��hFHU�D#F dRO�G+]eQHFHU�_�O
öÃÓQ�´UX_�_�Q)\�D^U`�1\s���Ia�YPUf[IUXWHY�d ORGPWHG+U���]V\�JXd.TVUXG+W
ØÉ_V\^\�_V\�DATVUXG+W�¸�¸?k)]e\^Ocd.]ej À Ù Õ ÖÀö ¥ ×z� ¥ ��t±]V\�JXd.°
TVUXG+W Õ U�_�DAG+W�_�U��E\^]e\���TVG ��\�d'O�G+W1G+U���]e\^J�d�TVUXG+W��Ia
\�·�S1d�TeUfW1Y9U`T��hUfTVF�TeFH\hO�G+WHGPUX�R]e\^J�d�TVUXG+W Õ ¥ UfT�Y+\^W1\^]V°
d�TV\s_�SHW1�E\�]iTeFH\;UfW�DAJXS1_�UXG+W Õ Ö�ö�×d��Ö�ö ¥ ×d� ¥ ��t
Q1d.]VTVU�d.JEL�S1W1D?TeUfGPWÌh'U�_�DAGPW1_VUX�E\�]V\s��TVG9�)\hTVFH\hO�GPWHG+U��
]V\�JXd.TVUXG+W�Y+\�WH\^]#d�Te\�����a Ù ØY·Le!h�Ø4·EÙVÙ�Ê|h�Ø4·EÙ��E\A��WH\���Ú-,
Ù Ø4·Le q Ù�Ê&h�ØY·EÙ�SHW1�E\^�1WH\���ÚP� l FH\�W ����� D�d.W���\R\^WE°
JXd+]VYP\��'UXW�dR�;d2aRTVF1d.T;UfT�d+�EO�UfTe_;dR_�QHJXUfThD^G.�1�1]ed.TVUXG+W
G�[+\^]mTVF1\RD�d�TV\�Y+GP]Va G.L�O�GPWHG+U���]e\^J�d�TeUfGPW1_^��¼HGP]�TVFHU�_^k
�N\�T#d.j+\
dRO�G+]eQHFHU�_VO�ØYV�e	ö�Ù�Ó Ø�WCeU�hÙ�TeGc��\
_VQ)\�D?°
U`�1\s���Ia�d'O�G+WHGPUX��]e\^J�d�TeUfGPW Õ Ö ö ¥ ×S� ¥ _ed�TeUX_�L�a�°
UfWHY TeFH\R_ed.O�\�DAGPW1�EUfTVUXG+W�dP_mL�G+]�L�SHW1DATVUXG+W1_�kKW1d.O�\�Jfa
Õ Ø�V�ÙqÖçW
� l FH\�_�Q1JfUfT�TeUfWHY�U�_�d+JX_VG��E\s_VD^]VUX�)\��
\^�Hd+D?TeJfa
d+_��)\AL�G+]e\+Ê9UfL Õ Ö ö ¥ ×�� ¥ U�_
d ORGPWHG+U���]V\�JXd.TVUXG+W
d.W1�µØ�VRe	ö�Ù'UX_�d.Wº� l g�k�TeFH\^W �=Ø�hLe�ØYV�e	ö�ÙVÙcU�_cTVF1\
_�UXO�SHJ�d�TeUfGPW�YPUf[P\^W �Ia Õ L�]eG+O¹Ø�VRe	ö�Ù�TVG�Ø Õ Ø�V�Ù�e	�;ÙA�
l FH\�\^�IQ1]V\s_V_VUf[P\^WH\s_V_mG.L�TVFH\cD^d.TV\�Y+G+]ea�G.L�O�GPWHG+U��

]V\�JXd.TVUXG+W1_�DAG+O�\s_�d�T�dÄQH]eUXD^\+�Å¸4W0DAGPORQ1SETed.TVUXG+W1d+J
TV\^]eOc_^kK_VG+O�\
O�G+]eQHFHU�_VO�_�UfW�TVFHU�_mD�d�Te\^Y+GP]Va d.]e\
SHWE°
�hUf\�JX�Ea²TVG�_�Q)\�D^U`L�aPk�\�[+\^W�L�G+]'_VOcd.JXJ�J�d.�)\^J�_V\AT#_^��¸4W
TV\^]eOc_hG.L�GPSH]h[IUf\��oG+L�QH]eGEDA\s_V_V\�_�kEO�G+WHGPUX� ]e\^J�d�TVUXG+W�_. [IUXG+J�d�TV\P��TVF1\�Y+]#d.WISHJ�d.]eU`Tba9G+L�d+D?TeUfGPW1_��Ia�]e\^J�d�TeUfW1Y
_�\^°
·PS1\^W1D^\�_iG.LHd+DATVUXG+W1_=G.L1�EUfÛ)\�]V\�W�TiJX\^WHY+TVF1_�k2�hFHUXD#F�O�d2a
G+]RO�d2a�WHG+T��)\ d+QHQH]eG+QH]eU�d�TV\'L�G+]�d�Y+UX[+\�W�d.QHQ1JfU�D^d.°
TVUXG+W�� l FH\�·PS1\�_�TVUXG+WºG+L��hFHU�D#F�D^d.TV\^YPG+]ea�TeG²�1�)\^]
G�[+\^];U�_�dROcd�T�Te\^]hG+L�D^G+W�TV\^��T�d+W1�f\bS��EY+O�\^W�Ts�
l Gµ]V\s_bT#d�Te\®TVFH\��H\A�1WHUfTVUXG+W L�GP]²d.WHGPWIa�O�UfTba±L�GP]

� l g=_ºL�G+]ÄTeFH\±\�WHJXd+]VYP\���D^d.TV\^YPG+]ea �1�)\^]e\��ÃG�[+\�]
ORGPWHG+U��®]e\^J�d�TVUXG+W�_c]V\s·�SHUf]e\�_'G+WHJXa²TeF1d�T���\�]e\^QHJ�d+D^\
TVFH\R�NGP]e� . L�SHW�D?TVUXG+W=�)�hUfTVF�TVFH\RQHFH]#d+_V\ . O�G+WHGPUX��]V\^°



J�d�TVUXG+W=�EUfW��E\^�1WHUfTVUXG+W�¸�¸V¸?� r �
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¸4WÅTeFHU�_ë_�\sD?TVUXG+W ��\�Q1]V\s_�\�WPT d _VUfO�QHJX\ì[+G+T�°

UXWHYÄ\A�Hd.O�QHJX\�d+_�dºM;CE ÃQ1]VGEDA\s_V_�d+W1�¯d.W1d+JfaI¾^\�UfT
L�G+]¢d.WHGPWIa�O�UfTba+� l FH\º�1dP_�U�D®]e\AL�\^]e\^W�DA\®L�G+]ÄM;CE 
U�_'¿ ��GPd nPv2Á k��hFHUXJX\�¿ â�GP_eé n�Á d+JX_VG�DAG�[P\^]#_mOcd+W�a�_�S1�E°
_V\�·�SH\^W�T
�E\�[+\^JXG+Q1OR\�W�Te_�� l FH\c]e\�dP�E\^]�Ocd2a��hUX_VF�TVG
DAGPO�Q1d.]e\�TeFH\9d.W1d+JfaE_VUX_NUXW�TeFHUX_h_V\�DATVUXG+W �hU`TeF�¿ CHCEéPê Á �
l FH\9[+G+TVUXWHYc_�aE_�TV\^O �hUfJXJ�F1d2[P\_o�[PG.Te\^]#_^k;: ä k<: å k

�^���^k;:9=RkE\�d+D#F�G.L��hFHG+O D^d+_�Te_�\�U`TeFH\^]�dRa+\s_;G+]hdRWHG
[+G+TV\Pk�d.W1��TVFH\�W�_�TVGPQ1_^��¸4W�TeFHUX_�\^�Hd.O�QHJX\+kK��\�Te]V\sd�T
TVF1\�aP\�_RG+]RWHG�D#FHG+U�DA\ d+_�WHG+W1�H\ATV\�]VO�UXWHU�_�O��²¸ÑL���\
�E\�WHG.Te\��Ia ¹�Ý�Ï4Ð?> Ë->XÍ+ÐAÎ�TeFH\�\�[+\^W�T�G+L�: Ð D�d+_�TVUXWHY²d
[+G+TV\�G.LmaP\�_�k�d.W1��_�UXO�UfJ�d.]eJXa�L�GP]cd�[PG.TV\�G.L�W1G1k�TeFH\
�E\^�1WHUfTVUXG+W�G.L@: Ð U�_: Ð �0Ø�¹�Ý�Ï4Ð?> Ë >fÍ+ÐAÎ�ÓÅÌ�²BA ã ÙDC�Ø�¹�Ý�Ï4ÐE>àË->f×$Ý�ÓÅÌ�²BA ã Ù
âh\sD^d.JXJ�TVF1d.TNUXW M;CE �TeFH\m_VaIO��)G+JFC��E\^W1G.TV\s_�W1G+W1�E\^°
TV\�]VO�UXWHU�_bTeUXDRD#FHG+U�DA\P� l FH\R\^W1_V\^O��HJf\6G�Ý�Ï4Ð^Ö#ÎH=æG+LNd.JXJ
TVF1\�[+G+TV\�]e_9U�_R_�UXO�QHJfa�TeFH\�:9ImdPD?TeUfWHY�DAG+W�DASH]e]V\�W�TVJXa+�
âh\sD^d.JXJXUfWHY
TVF1d.TNUXW�M;CE �TVF1\m_Va�O���GPJKJh�H\^WHG+TV\�_NDAGPWE°
DAS1]V]e\^W1D^a+kE��\�F1d2[+\G�Ý�Ï4Ð^Ö#Î = �):$ä@J :�åLJ þvþ/þ J : =
l FH\�d.JXQHF1d+��\^T�G+L=\^[P\^W�Te_�L�G+]NTVFHU�_�QH]eGID^\�_e_�U�_�TVFH\9_V\ATM � Ù ¹2Ý.ÏÑÐ�> Ë > N'ÊIËni Ù q e r e�>?>�>�e	o�Ú|e�N½i Ù Í+Ð?Î�e^×$Ý]Ú|Ú
� \��hUfJXJi]e\^Q1]V\s_�\�WPT�d�Ted+JfJXa�G+L@O�a+\�_�[+G.Te\�_md.W1��P

WHG�[+G+TV\s_�dP_ï²1Ü�5#5 Í�QSR ÿ � � \c[IUf\���²�Ü�5#5 Í�Q�R ÿ d+_9d��E\^°
TV\�]VO�UXWHU�_bTeUXD�QH]VGED^\�_e_hTVF�d�T���]e_�T�d+WHWHG+S1W1DA\s_�UfTe_�Ted.JXJXa
�hUfTVF�d+W²\^[P\^W�T�Ï4Ü�5#5 ÍT> O-> P®d+W1��TeFH\^]e\�d.L6TV\^]�]V\s_�Q)G+W��H_
TVG�d.WIa�[PG.TVUXWHY'\�[+\�WPTf¹�Ý�Ï4Ð?> Ë > N���a �)\�DAGPO�UfWHY�dcWH\^�
Ted+JfJXa+k�d.QHQ1]VGPQH]VU�d�Te\^JXa9UfW�DA]e\^O�\^W�TV\s�K����G+]e\;QH]V\sDAU�_�\�JfaPk

²1Ü�5#5 Í QSR ÿ �µÏ4Ü�5#5`ÍU> O-> P�Ó ²�Ü�5#5`Í ¿QSR ÿ e
�hFH\�]V\s²�Ü�5#5 Í ¿QSR ÿ ]V\s_�Q)G+W��H_$TVG7¹2Ý.ÏÑÐ�> Ë >fÍ+ÐAÎ�L�GP]id+W�a�Ë��Ia
�)\�DAGPO�UfWHYÀ²�Ü�5#5 ÍEQ+V ä R ÿ kid+W1��]e\�_VQ)G+W1�H_�TeG�¹2Ý.ÏÑÐ?>àË->X×)Ý
�Ia��)\�D^G+O�UfW1Y ²1Ü�5#5 Í QSR ÿ V ä �´¸4WoM;CE �k�TeFHU�_'Ocd2a��)\
�E\�WHG.Te\��

²1Ü�5#5 Í ¿QSR ÿ �)W�Ê M Ó ãcØXW)Ù
�hFH\�]V\

ãcØ�¹�Ý�Ï4Ð?> Ë > NEÙ��ZY ²1Ü�5#5 Í Q+V ä R ÿ U`L�N;�±Í+Ð?Î
²1Ü�5#5 Í QSR ÿ V ä U`L�N;�±×)Ý

¼iUXW1d+JfJXa+kETeFH\9\^W�TeUf]e\�[+G.TeUfW1Y�_VaE_bTe\^O U�_G�Ý.Ï£Þ6×�m = �[G�Ý.ÏÑÐ^Ö#Î=6Jd²�Ü�5#5 Í+\ R \
g=\ATmS�_�Q1d+S1_�\
TVG'�)\
O�G+]e\
QH]e\�D^UX_V\
d.�)G+SET�TVFH\Rd.Jf°

QHF1d.�)\AT#_�G+L)TeFH\�_V\�QH]eGEDA\s_V_V\�_�� l FH\;T#d.JXJfaR\^[P\^W�Te_�TVF1d.T
d.]e\�]e\�·�SHUX]V\s���Ia]G)Ý�ÏÂÞ6×�m = d+]V\Rd.JXJ=TeFH\ ÏÑÜ�5#5 ÍU> O<> P�L�GP]
�hFHUXD#F^O
d.W1��P�d.]e\�W1G+WHWH\�YPd.TVUX[+\�UXW�TV\�Y+\^]#_�_Vd.TVU�_bL�aIUXWHYO�_`Pba�o���ám\^WHG+TV\�TVF1\
_�\^T;G+L�_VS1D#F \^[P\^W�Te_c � Ù Ï4Ü�5#5 ÍU> O-> P�ÊTO=e�Pji�dqeDOe_`Pfa�oPÚ
l FH\^W��N\�Ted+j+\�G�Ý�ÏÂÞ6×�m = d.W1��d.JXJ=TeFH\c²1Ü�5#5 Í QSR ÿ Q1]VG+°
DA\�_e_V\�_�TeG�F1d2[+\�d.JXQHF1d+��\^T M , c � Z G+TV\�TeF1d�T'�)\A°
D^d.S�_�\�TeFH\�d.JXQHF1d+��\^T�G.LgG�Ý.ÏÑÐ^Ö#ÎH=�U�_��EU�_�\bGPUfW�TcL�]eG+Oc kBG)Ý�Ï4ÐAÖ#Î=��HG�\s_�WHG+TN_�aIW1D#F1]VGPWHUf¾�\hG+WRTed+JfJXaR\^[+\�W�Te_��
� \�WHG��ë�E\^�1WH\�TVFH\ d�T�T#d+D#jP\^]s� _�jIWHG��hJX\��EYP\�d+_�d

M;CE ¢QH]VGED^\�_e_^��MNJf\sd.]eJfaPkIU`LiTVFH\9d�TVTedPD#j+\^];D^d+W�_V\^\�TVF1\
\^[+\�W�Te_s¹2Ý.ÏÑÐ?>àË-> N)k)TVFH\�]V\�D^d+W��)\�WHG d.WHGPWIa�O�UfTba+�
³mW
TVFH\�G+TVFH\�]�F1d.W��Kk+UfT�UX_�UfW�TVS1U`TeUf[P\^JXa�DAJX\�d+]�TVF1d.T�U`L)TVF1\�_V\
\^[+\�W�Te_�d+]V\hW1G.TN[IU�_�UX�HJX\+kPTVFH\�[+G.Te\^]#_�d.]e\�d+WHG+WIaIO�G+S1_��
l F�S�_^kH��\9�E\A��WH\

Ì$Õ^ÖVÐ#ÐA× = �hG�Ý.Ï£Þ6×�m = ì M
âh\�D�d.JXJhTVF1d.T�UXWºM;CH æTVFH\�_VaIO��)G+Jaì��H\^WHG+TV\�_�DAG+WH°
DA\�d+JfO�\�WPTsk1_VG�ÌKÕAÖeÐeÐ^×T=µUXW1�E\�\�� ]e\^QH]e\�_V\^W�Te_�G�Ý.Ï£Þ6×�m =
�hU`TeF�d.JXJK[+G.TeUfW1YR\�[+\�WPT#_�]V\�ORG�[P\��K�
toO�G+]e\�JfUX�)\^]#d.J�D#F1G+U�DA\hL�GP]�TeFH\md.T�TedPD#j+\�]�� _�jIWHG��hJf°

\��EYP\0��G+SHJ��ì�)\±TVG ]V\�QHJ�d+DA\0\�d+D#Fì[PG.TeUfWHY \^[P\^W�T
¹2Ý.ÏÑÐ?>àË-> N0�hU`TeF d.Wæ\^[+\�W�T[¹2Ý.ÏÑÐ�> N¡_bTe]VUXQHQ)\�� G.L TVF1\
]V\^L�\^]e\^W1D^\�TeG�TeFH\�[+G+TV\^]s� l FHU�_�D^d+W��)\�UfW1�HUXD�d�TV\s�
UfW M;CE  S1_VUfW1Y´D#F�d.WHYP\¢G+L _VaIO��)G+J�_^� g�\^T M ¿��
Ù ¹�Ý�Ï4Ð+> Oji]÷|e/¹2Ý.ÏÑÐ�>f×$Ý]Ú�d.W1�o�E\A��WH\�TeFH\�L�SHW1D?TeUfGPW¯h�ÊM Ó M ¿K�Ia(h�Ø�¹�Ý�Ï4Ð?> Ë-> NEÙ��Ø¹�Ý�Ï4Ð+> N)� l FH\^W���\�_V\AT

Ì$Õ^ÖVÐ#ÐA× ¿= �Àh�ØTG�Ý�ÏÂÞ6×�m = Ù
Z G��9k+TeG�d.W1d+JfaI¾�\;TVFH\�d.WHGPW�aIO�UfTba�G.L$TeFHUX_N_�aE_�TV\�O k

�N\�\^O�QHJXG�a�TeFH\²Te]edPDA\�_�_�\�Ocd.W�TVU�D^_�G.L M;CE �k��hU`TeF
Ted.]eY+\^T�UXW²TeFH\ ��GPd+]V\�TV]#d+DA\�JXd+WHY+S�d.Y+\s_^� l FIS1_�k�UfWE°
TV\^]eQH]e\ATeUfWHY��E\^�1WHUfTVUXG+W¢¸�¸?� r d.W1��d.QHQHJXaIUfW1Y�QH]eG+Q)GP_VUf°
TVUXG+W�¸�¸?� É k)d.WHGPWIa�O�UfTba'UXW�M;CE ÄD^d+W �)\�_VSHO�Ocd.]eUf¾�\��
d+_�L�G+JXJXG���_^�
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