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us{QxXm�|ot �q�Lmot xq¿�}�t ¿Qxqt ½<uvk�xXmow À6mo{Âmonqp�mo{�mUk�w¢us{Q}�m.{�z�k�Ä�{Qt x�psÇQk�w �<k3mot {QxAÅEd,{�|�mot xq¿�uvk�x<yLt yqk3mop�mo�qÃqw ps}�k�}
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Ã<k�ÃRp�|�|opsÃR{�|�mo}ht x,Ç:ps}�mot ¿:k3mot {Qxq}h{�z�}�Ã<k3mot k�wLÄ�{Qt x`k�w ¿Q{�|ot monqrÂ}s�qÁ�t monlÃ<k3|�mot us�qw k3|hpsrÂÃqn<k�}�t }�{Qxlt xXmop�|Uk�u�¾
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t rÂÃR{�|�mUk�xXm�k�x<yÂmon<k3m#usw �q}�mop�|ot xq¿2n<k�}#k�}�t ¿Qxqt ½<uvk�xXm�t xL×<�qpsxquspY{Qx�Ä�{Qt x%ÃRp�|�z>{�|or�k�xquspQÅ<c�w �q}�mop�|ot xq¿2�XÀ
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ì,íAîXïHð\îXñ�ò�ó3ñ ósô3ïHð\õXö 8,]A= òHíAîXïHð\îXñA÷�õXðøö 8,N�D%T�aJD6CA8LùU;>ú6ûqbJD�N�üýKLþED�Ns8XT�; KL]Aù2; ]5ùUþA8XT�;>8,F�=J8XTs8,CA8LùUDQù�@�ÿ<þA8XT�;>8,FhùUD��
F DQúvT�; KL]ý=RDQ8,F>ù�W.; T�aÍT�aJD�D�9X8,F bA8XT�; KL]ÍK,[�T�bJþJF DQù�[¦N�K � 86ùU; ]J^LF D�N�D�F>8XT�; KL]�GEù�8XT�;>ùo[¦ü<; ]J^`86^L; 9LD�]ÍùUþA8XT�;>8,F�ùUDQ8,Nsúsa
þJN�DQ=R;>ú�8XT�D�ùUbAúsal8Lù#; ]qT�D�NsùUDQúvT�; KL]l8,]A=%D�]Aú3F KqùUbJN�DL@���bJD�N�ü��LG:[¦KLN�D��J8 � þJF DLG,;>=RD�]qT�; �ADQù�8,F FJF>8,]A=-þA8,Nsú3D�F>ù#ùoT�KLN�DQ=
; ]1T�aJD
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ÿ<þA8XT�;>8,F�KoKL; ]Aù%^LD�]JD�Ns8,F ; L�D�ùUþA8XT�;>8,F.ùUD�F DQúvT�; KL]Aù%C<üÏD�9X8,F bA8XT�; ]J^ÖþA8,; Nsù%K,[�T�bJþJF DQùlú3K � ; ]J^Ö[¦N�K � 8XTlF DQ8LùoT
ToWYK	=R; M¢D�N�D�]qTÂN�D�F>8XT�; KL]Aù�W.; T�a N�DQùUþEDQúvT2T�KÍ8�^L; 9LD�]ÉùUþA8XT�;>8,F�þJN�DQ=R;>ú�8XT�DON¦]JD�^LF DQúvT�; ]J^1T�aJD6ú�8LùUD%K,[YùUD�F [P� KoKL; ]�Qv@
��bJD�N�üSRÍùUaJKXW�ù-8,]ÏD��J8 � þJF D`K,[�8ýùUþA8XT�;>8,FTKoKL; ] T�aA8XTl=RD3T�D�N � ; ]JDQù-8,F FhaJKLbAùUDQù-8L=�KU8Lú3D�]qTÂT�KÉ8XT-F DQ8LùoT-KL]JD
aJK,T�D�FH@
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B�ùhW.; T�a�ùUþA8XT�;>8,F¢ùUD�F DQúvT�; KL]�G � KqùoTYN�D�þEKLNUT�DQ=6ùUþA8XT�;>8,F�KoKL; ]�8,F ^LKLN�; T�a � ù�[¦KLF F KXW 8PToWYK-ùoTs8,^LD�þJN�KRú3DQù�ù�@�_�aJD
�ANsùoT�ùoTs8,^LD�;>ùhM<]JKXW.]�8LùJ` ñ ï�ó�a�òvï�ó�í 8,]A=6KLþED�Ns8XT�DQù�KL]�8,þJþJN�K��R; � 8XT�; KL]Aù#K,[�T�aJDP8LúvT�bA8,F¢ùUþA8XT�;>8,FE=RDQù�ú3N�; þRT�; KL]Aù
K,[�KLC�KoDQúvTsù�@5_�aJ;>ù.ùoT�D�þ	8,; � ù�8XT.;>=RD�]qT�; [¦ü<; ]J^6; ]JD��RþED�]AùU; 9LD�F ü`8lùUD3T.K,[�ú�8,]A=R;>=J8XT�D2KLC�KoDQúvTsùYT�aA8XT�8,N�D2F ; MLD�F ü6T�K
ù�8XT�;>ùo[¦ü%T�aJDPùUþA8XT�;>8,FEþJN�DQ=R;>ú�8XT�DLGqW.aJ; F D�N�bJF ; ]J^-KLbRTYT�aJD � 8)KoKLNY8 � KLbJ]qTYK,[Æ=J8XTs8�]JK,T�N�D�F D�9X8,]qT�[¦KLN�8,]AùUWYD�N�; ]J^
T�aJDÍûqbJD�N�üL@�7�bJD1T�KÉT�aJDÍ8,þJþJN�K��R; � 8XT�; KL]�GÆT�aJDýú�8,]A=R;>=J8XT�D	ùUD3T`8,F � KqùoTl; ]JD�9<; Ts8,CJF ü�ú3KL]qTs8,; ]Aù
b îXñ ò�ódc)a�õ�íEò G
T�aA8XTY;>ù�G<ùUþA8XT�;>8,FJKLC�KoDQúvTsùh]JK,TYù�8XT�;>ùo[¦ü<; ]J^ÂT�aJD28LúvT�bA8,FEùUþA8XT�;>8,FAþJN�DQ=R;>ú�8XT�DL@�_ÆK�;>=RD�]qT�; [¦ü%T�aJDQùUD�[\8,F>ùUD�=RN�KLþAù�G,T�aJD



a�ó ` ö¢ó��6ó3öAï#òvï�ó�í [¦D3TsúsaJDQùYT�aJDÂ8LúvT�bA8,F�ùUþA8XT�;>8,F�=RDQù�ú3N�; þRT�; KL]�[¦N�K � =R;>ùUM�8,]A=`þED�NU[¦KLN � ù.8%þJN�DQú3;>ùUD�T�DQùoT.KL]�T�aJD
[¦bJF FÆ=RDQù�ú3N�; þRT�; KL]Aù�@

ÿ<; ]Aú3D�ùUþA8XT�;>8,FA=RDQù�ú3N�; þRT�; KL]Aù�8,N�DYToü<þJ;>ú�8,F F ü-D��<T�D�]AùU; 9LD�8,]A=%Ns8,]J^LD�[¦N�K � a<bJ]A=RN�DQ=Jù#K,[¢C<üqT�DQù�[¦KLN��Æ8,]A=���]��
[¦KLN � 8XT�; KL]6ÿ<üRùoT�D � ù N\B�CED�F�������	�Q�T�KPT�D�]Aù�K,[¢M<; F KLC<üqT�DQù�[¦KLNYO2D�KL^LNs8,þJaJ;>ú���]R[¦KLN � 8XT�; KL]`ÿ<üRùoT�D � ù N�
YN�; ]JM<aJK/M
D3T�8,FH@@������	�QvGET�aJD6ú3KqùoTPK,[�[¦D3TsúsaJ; ]J^1T�aJD6=RDQù�ú3N�; þRT�; KL]AùPú�8,]Éú3KL]qT�N�; CJbRT�D6ùU; ^L]J; �Eú�8,]qT�F ü1T�K1T�aJD%T�K,Ts8,F#ú3KqùoTÂK,[
8 KoKL; ]ÍD�9X8,F bA8XT�; KL]�@JB 9X8,N�;>8,]qT�KL]1T�aJD �AF T�D�N9��8,]A=,��N�D��A]JDÂùoT�Ns8XT�D�^Lü`aA8Lù�CED�D�]ýùUbJ^L^LDQùoT�DQ=1C<ü1V#8XT�D�F�8,]A=	7�D��
�j; TUT N8������
�Q#W.aJKl; ]Aú3F bA=RDÂ8,]18L=J=R; T�; KL]A8,F�� õ��<ò�ó��Lósó�í¢ðøö��6òvï�ó�í ; ]1W.aJ;>úsa�T�aJD�ü`þED�NU[¦KLN � ùUDQûqbJD�]Aú3; ]J^%K,[ÆT�aJD
ú�8,]A=R;>=J8XT�D6þA8,; NsùPCED3[¦KLN�D%[¦D3TsúsaJ; ]J^	T�aJD � [¦N�K � =R;>ùUM¢@J_�aJD�; N�N�DQùUbJF TsùÂùUaJKXW T�aA8XT%ùUbAúsa 8,]Ï8L=J=R; T�; KL]A8,F�ùoT�D�þ
ú�8,]ÍN�DQ=RbAú3DÂT�aJD%ú3KqùoT�K,[�T�aJD-N�D��A]JD � D�]qT2ùoT�D�þýú3KL]AùU;>=RD�Ns8,CJF üL@��hKL]AùUDQûqbJD�]qT�F üLGA; T2;>ù�8XTUT�Ns8LúvT�; 9LDPT�K1ú3KL]AùU;>=RD�N
; [�[¦bJNUT�aJD�N�8XTUT�D�]qT�; KL]�T�KlT�aJDÂaJKLbAùUD�MLD�D�þJ; ]J^lùoT�D�þÍú�8,]1ü<; D�F>=�þED�NU[¦KLN � 8,]Aú3DP^q8,; ]Aù�@

_�aJ;>ù�þA8,þED�Nhú3KL]qT�N�; CJbRT�DQù#T�KÂT�aJD�=RD�9LD�F KLþ � D�]qThK,[�ùUþA8XT�;>8,F)KoKL; ]`8,F ^LKLN�; T�a � ù#C<ü%þJN�KLþEKqùU; ]J^Â8,]A=lD�9X8,F bA8XT9�
; ]J^ÂToWYK�8L=J=R; T�; KL]Aù#T�KÂT�aJD�N�D��A]JD � D�]qTYùoTs8,^LDL@�_�aJDQùUD�8,N�D�8,; � DQ=68XT � ; ]J; � ; L�; ]J^ÂT�aJD������ ú3KqùoT�C<ü%N�DQ=RbAú3; ]J^
T�aJDl]<b � CED�NPK,[�=RbJþJF ;>ú�8XT�D-[¦D3TsúsaJDQùPK,[YùUþA8XT�;>8,F#=RDQù�ú3N�; þRT�; KL]Aù�[¦N�K � =R;>ùUM¢@T_�aJD �ANsùoTP;>ùÂ8�]JKX9LD�F�ùUDQûqbJD�]Aú3; ]J^
8,F ^LKLN�; T�a � GXú�8,F F DQ=�� ð ��� � î � @�_�aJD.ùUDQú3KL]A=-;>ù#8Pú�8LúsaJD�K,[¢ùUþA8XT�;>8,FJ=RDQù�ú3N�; þRT�; KL]Aù�T�aA8XT#DQù�ùUD�]qT�;>8,F F ü-ú3K � þJF D � D�]qTsù
T�aJDÂþA8,^LD���CA8LùUDQ=�ùUüRùoT�D � CJb�M¢D�NQ@

��]ÖD�9X8,F bA8XT�; ]J^`T�aJDQùUD�T�DQúsaJ]J;>ûqbJDQù�G¢WYD%8,; � T�K�DQùoTs8,CJF ;>ùUaýT�aJD�; NPCED�aA8:9<; KLN�; ]ýT�aJDlú3KL]qT�D��<T2K,[�T�aJD%K,T�aJD�N
ú3K � þEKL]JD�]qTsù-K,[28�KoKL; ] 8,F ^LKLN�; T�a � 8,]A=5K,[.T�aJD	úsaA8,Ns8LúvT�D�N�;>ùoT�;>ú�ù�K,[�T�aJD1KLþED�Ns8,]A=5=J8XTs8ÖùUD3Tsù�@#B�ù-WYD	=R;>ù8�
ú3bAù�ù�[¦bJNUT�aJD�NlCED�F KXWÂG�T�aJD	=RDQùU; ^L]5K,[28ÖùUþA8XT�;>8,FJKoKL; ] 8,F ^LKLN�; T�a � ú�8,]5CED1T�N�DQ8XT�DQ=58Lù�T�aJD	ú3K � þEKqùU; T�; KL]�K,[
ú3K � þEKL]JD�]qT � D3T�aJKR=Jù�[¦KLN�T�aJD��AF T�D�NlùoT�D�þ�GÆT�aJD	ùUDQûqbJD�]Aú3; ]J^ÖùoT�Ns8XT�D�^LüLGÆ8,]A= T�aJD�N�D��A]JD � D�]qTlùoT�D�þ�@@_�aJD�N�D
8,N�D�ToWYK � K,T�; 9X8XT�; KL]Aùh[¦KLN�Ts8,M<; ]J^6ùUbAúsa	8-W.aJKLF DÂ8,F ^LKLN�; T�a � 8,þJþJN�Kq8Lúsa`T�KlD�9X8,F bA8XT�; KL]�@"!�; NsùoT�F üLGR; T�þJN�KX9<;>=RDQù
; ]R[¦KLN � 8XT�; KL]6KL]6T�aJD�; ]qT�D�Ns8LúvT�; KL]Aù�CED3ToWYD�D�]6T�aJD�9X8,N�; KLbAù�þA8,Ns8 � D3T�D�Nsù�[¦KLN�T�aJD �AF T�D�N�8,]A=6N�D��A]JD � D�]qT�ùoT�D�þAù�G
8,]A=`ùUK�ú�8,]`CED � KLN�D � DQ8,]J; ]J^,[¦bJFAT�aA8,]�ú3KL]AùU;>=RD�N�; ]J^�8,F ^LKLN�; T�a � ù�[¦KLN�T�aJD�ToWYK-ùoT�D�þAùYùUD�þA8,Ns8XT�D�F üL@qÿ<DQú3KL]A=RF üLG
T�aJDQùUD�; ]AùU; ^LaqTsùYú3KL]qT�N�; CJbRT�D�T�K%ùUþA8XT�;>8,FEûqbJD�N�ülKLþRT�; � ; LQ8XT�; KL]�@,_�aJD2ûqbJD�N�ü%KLþRT�; � ; L�D�N�ú�8,]`D��J8 � ; ]JD.T�aJDP=J8XTs8
=R;>úvT�; KL]A8,N�ü-D�]qT�N�; DQù#K,[ET�aJD�KLþED�Ns8,]A=l=J8XTs8�ùUD3Tsù�T�K-=RD3T�D�N � ; ]JD�T�aJD�þJN�DQùUD�]Aú3D�8,]A=%Toü<þED�K,[¢; ]A=RD��RDQù�G,T�aJD.[¦KLN �
K,[�ú3F bAùoT�D�N�; ]J^AG,D3Tsú,@���TYú�8,]%T�aJD�]`úsaJK<KqùUDYT�aJD.CEDQùoT]�AF T�D�Nh8,]A=lùUDQûqbJD�]Aú3; ]J^�8,F ^LKLN�; T�a � ù�[¦N�K � T�aJKqùUD�8:9X8,; F>8,CJF DL@

��] ÿ<DQúvT�; KL] RRG�WYD1KLbRT�F ; ]JD�T�aJD	=RDQú3K � þEKqùU; T�; KL]�K,[28�KoKL; ] 8,F ^LKLN�; T�a � ; ]qT�K =R;>ù�ú3N�D3T�D1ùoT�D�þAù�@#�ÉD1T�aJD�]
N�D�9<; D�W T�aJD � KLN�D`ú3K � � KL]S�AF T�D�N%8,F ^LKLN�; T�a � ùÂ8,]A= ]JK,T�D�ùU; ^L]J; �Eú�8,]qT�9X8,N�;>8XT�; KL]AùÂ; ] T�aJD�KLNs=RD�N�; ]J^	K,[�T�aJD
ùUD3Tsù�K,[�ú�8,]A=R;>=J8XT�DPþA8,; NsùYW.aJ;>úsa�T�aJD�ü�^LD�]JD�Ns8XT�DL@���]Íÿ<DQúvT�; KL]$	JGRWYDÂú3KL]AùU;>=RD�N�aJKXW*ú�8LúsaJ; ]J^lú�8,]1CED�8,þJþJF ; DQ=
8,]A=Ö=RDQù�ú3N�; CEDl=R; M¢D�N�D�]qTÂùoT�Ns8XT�D�^L; DQù.T�K � 8)�R; � ; L�D-T�aJD%CED�]JD��JTsùPK,[h81ú�8LúsaJDL@¢B�]ÉD � þJ; N�;>ú�8,F�8Lù�ùUDQù�ù � D�]qT2K,[
T�aJDQùUD�ú�8LúsaJ; ]J^lùoT�Ns8XT�D�^L; DQùY;>ù.^L; 9LD�]1; ]Íÿ<DQúvT�; KL]$%A@

& ')(#ê+*-,�æJçhé�ä�è

.#/10 243657398;:=<�:>57?A@9BC3EDGFH3I<7JK39LNMG@�JPO

BÕùUþA8XT�;>8,F�ûqbJD�N�üÉKLþRT�; � ; L�D�N%aA8LùÂT�KýTs8,MLD`; ]qT�KÉ8Lú�ú3KLbJ]qT%ùUD�9LD�Ns8,F#[\8LúvT�KLNsù�W.aJD�]�úsaJK<KqùU; ]J^ý8ÖùUþA8XT�;>8,FTKoKL; ]
ùoT�Ns8XT�D�^LüL@5_�aJD�ùUD�F DQúvT�; KL]	K,[�T�aJD-8,F ^LKLN�; T�a � [¦KLN.T�aJD �AF T�D�N�ùoT�D�þ	W.; F FÆCEDÂCA8LùUDQ=1KL]1T�aJDÂþJN�DQùUD�]Aú3DÂK,[#ùUþA8XT�;>8,F
; ]A=R;>ú3DQù N\8,]A=ÍT�aJD%Toü<þED%K,[h; ]A=R;>ú3DQù Q28,]A=Í[¦KLN � K,[Yú3F bAùoT�D�N�; ]J^�K,[�T�aJD6=J8XTs8J@>��] ùUK � D%ùU; T�bA8XT�; KL]Aù�G¢; T � ; ^LaqT
CED�D�Q`ú3; D�]qT�T�KýCJbJ; F>= KL]JD`KLN�D�9LD�] ToWYKÍ; ]A=R;>ú3DQù�KL] T�aJD`N�D�F>8XT�; KL]Aù�G�T�KýD�]A8,CJF D6T�aJD�bAùUD6K,[.9LD�N�üÖD�Q`ú3; D�]qT
KoKL; ]�8,F ^LKLN�; T�a � ù-ùUbAúsa�8Lù-ùUü<]AúsaJN�KL]J; L�DQ=ÉT�Ns8:9LD�Nsù�8,FH@�7�D�þED�]A=R; ]J^ÉKL]ÏT�aJD KoKL; ] 8,F ^LKLN�; T�a � úsaJKqùUD�]Ï[¦KLN�T�aJD
�AF T�D�NlùoT�D�þ�G�; T � ; ^LaqT%CED18L=R9X8,]qTs8,^LD�KLbAùPT�Ký; ]qT�N�KR=RbAú3D18L=J=R; T�; KL]A8,FhaJKLbAùUD�MLD�D�þJ; ]J^	T�KÖþED�NU[¦KLN � =RbJþJF ;>ú�8XT�D
N�D � KX9X8,F#KLN�F Kq8L= ùUK � D`8L=J=R; T�; KL]A8,F�; ]R[¦KLN � 8XT�; KL]�GÆW.aJ;>úsaÏú3KL]qT�N�; CJbRT�DQùPT�KÍT�aJD`KX9LD�Ns8,F F#ú3KqùoTQ@9��]58L=J=R; T�; KL]�G
T�aJDlûqbJD�N�ü1KLþRT�; � ; L�D�NP8,F>ùUK � ; ^LaqTP=RDQú3;>=RD%KL]Ö8�ú�8LúsaJ; ]J^�ùoT�Ns8XT�D�^Lü�T�K�N�DQ=RbAú3DÂT�aJDlú3KqùoT2K,[#T�aJD%N�D��A]JD � D�]qT
ùoT�D�þ�@�B�F F�T�aJDQùUDlþA8,Ns8 � D3T�D�Nsù�=RD3T�D�N � ; ]JD%T�aJDlþED�NU[¦KLN � 8,]Aú3D-K,[YùUþA8XT�;>8,F�KoKL; ]É8,]A=ýT�aJD�; NP; ]qT�D�Ns8LúvT�; KL]ý;>ù2]JK,T
ú3F DQ8,NQ@+!�; ^LbJN�D �ÂùUb � � 8,N�; L�DQùhT�aJD � @

_ÆKl=J8XT�DLG<WYKLN�Ml; ]�T�aJDP8,N�DQ8�K,[�ùUþA8XT�;>8,F�KoKL; ]Aù�aA8LùhT�Kl=J8XT�D�[¦KRú3bAù�ùUDQ=`KL]18,F ^LKLN�; T�a � ù�[¦KLNYT�aJD �AF T�D�N.ùoT�D�þ�@
_�aJD%N�D��A]JD � D�]qTPùoT�D�þýaA8Lù�]JK,TPCED�D�]Öú3KL]AùU;>=RD�N�DQ=Í; ]Ö=RD�þRT�a�G�=RDQùUþJ; T�D-; Tsù2; ]qT�bJ; T�; 9LD�F üÍùU; ^L]J; �Eú�8,]qT2D�M¢DQúvTPKL]
T�aJDYT�K,Ts8,FRú3KqùoT#8,]A=-ùUK2; Tsù#ú3KL]AùUDQûqbJD�]qT�ùU; ^L]J; �Eú�8,]qT�KLþRT�; � ; LQ8XT�; KL]-þEK,T�D�]qT�;>8,FH@�!JKLN�T�aJD�KLþRT�; � ; L�D�N�T�K � 8,MLD�8,]
; ]R[¦KLN � DQ=ÍúsaJKL;>ú3DÂK,[#þJN�KRú3DQù�ùU; ]J^6ùoT�Ns8XT�D�^LüLGJ; T�;>ù�]JDQú3DQù�ù�8,N�ü6T�K6aA8:9LDÂN�D�F ;>8,CJF DÂaJD�bJN�;>ùoT�;>ú�ù.KLN�ú3KqùoT�DQùoT�; � 8XT�DQù
K,[�T�aJDÂN�D��A]JD � D�]qT�ùoT�D�þ�@

_�aJ;>ùÂþA8,þED�N%ú3KL]qT�N�; CJbRT�DQùPT�Ký8ÍCED3TUT�D�N-bJ]A=RD�NsùoTs8,]A=R; ]J^ÍK,[�ùUþA8XT�;>8,F KoKL; ]58,F ^LKLN�; T�a � ùPC<ü ùUaJKXW.; ]J^1T�aA8XT
ú�8LúsaJ; ]J^lT�aJD-ùUþA8XT�;>8,FÆ=RDQù�ú3N�; þRT�; KL]Aù.=RbJN�; ]J^6T�aJD�N�D��A]JD � D�]qT�ùoT�D�þÍþJN�KX9<;>=RDQù.86ùU; ^L]J; �Eú�8,]qT�N�DQ=RbAúvT�; KL]	; ]	T�aJD

R



(no clustering, row-wise clustering, sorted, etc.)

(naive, sorting, zig-zag, prefetching, etc.)

(nested-loops,  index-supported, hash-based, sort-merge, synchronized traversal, etc.)

Computational Geometry Algorithm

Caching Algorithm

Clustering
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Spatial Access Methods

Join Algorithm

build-up index?
transformation step
(eg., shift one map)

duplicate removal,  sorting,  load additional information

(none, one, two compatible or incompatible)

������� � �9��þRT�; � ; LQ8XT�; KL]	V#8,Ns8 � D3T�D�NsùhK,[#86ÿ<þA8XT�;>8,F���bJD�N�ü$��þRT�; � ; L�D�N

KX9LD�Ns8,F F>�����0ú3KqùoT.K,[ÆT�aJDÂKLþED�Ns8XT�; KL]�@��ÉD�ú3KL]AùU;>=RD�NYToWYKlú3F>8Lù�ùUDQùYK,[�N�D��A]JD � D�]qT�ùoT�Ns8XT�D�^L; DQù�� ð �4�6ó cXð\îXï�ó 8,]A=
cLó b ó�a'a�ó c þJN�KRú3DQù�ùU; ]J^A@7��]`T�aJD �ANsùoT�ú3F>8Lù�ù�G<ú�8,]A=R;>=J8XT�D�þA8,; NsùY8,N�D�T�DQùoT�DQ=�8Lù�T�aJD�ü`8,N�D�^LD�]JD�Ns8XT�DQ=6C<ü%T�aJD �AF T�D�N
ùoT�D�þ�Gq; DL@ G<]JK-ùUDQûqbJD�]Aú3; ]J^�Ts8,MLDQù�þJF>8Lú3DL@���]`T�aJD2ùUDQú3KL]A=6ú3F>8Lù�ù�GLT�aJD�[¦bJF F�ùUD3TYK,[Æú�8,]A=R;>=J8XT�D�þA8,; Nsùh;>ùh8Lù�ùUD � CJF DQ=
CED3[¦KLN�D68,þJþJF ü<; ]J^1T�aJD6N�D��A]JD � D�]qTPT�DQùoTQ@J_�aJD`=RD3[¦D�N�N�DQ=ÉùoT�Ns8XT�D�^Lüý8,F F KXW�ùPùUKLNUT�; ]J^	K,[hT�aJD`ùUD3TÂK,[.ú�8,]A=R;>=J8XT�D
þA8,; Nsù�@XB�ù�WYD.=R;>ù�ú3bAù�ù�; ] � KLN�D�=RD3Ts8,; FRCED�F KXWÂGXaJKXWYD�9LD�NQG�T�aJD.=R; M¢D�N�D�]qT�ú3F>8Lù�ùUDQù�K,[5�AF T�D�N�8,F ^LKLN�; T�a � ù�^LD�]JD�Ns8XT�D
=R; M¢D�N�D�]qT2ùUDQûqbJD�]Aú3DQù�K,[#ú�8,]A=R;>=J8XT�DÂþA8,; Nsù�8,]A=�T�aJ;>ù�aA8Lù�; � þJF ;>ú�8XT�; KL]Aù�[¦KLN.T�aJD-úsaJKL;>ú3D�8,]A=1D�M¢DQúvT�; 9LD�]JDQù�ù.K,[
T�aJD-N�D��A]JD � D�]qT2ùoT�D�þ�@=�ÉD-=RK`]JK,T2ú3KL]AùU;>=RD�N.T�aJD%úsaJKL;>ú3DÂK,[�ú3K � þJbRTs8XT�; KL]A8,FÆ^LD�K � D3T�N�ü�8,F ^LKLN�; T�a � ù�T�K6T�DQùoT
ù�8XT�;>ùo[\8LúvT�; KL]1K,[�þJN�DQ=R;>ú�8XT�DQù.=RbJN�; ]J^lN�D��A]JD � D�]qTQGAùU; ]Aú3D2T�aJ;>ù�=RK<DQù�]JK,T�; ]
	AbJD�]Aú3D ����� ú3KqùoTQ@

.#/�. � :�LK3I<�:
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�hbJN�N�D�]qT.WYKLN�M6KL]	ùUþA8XT�;>8,F,KoKL; ]Aù�ú�8,]1CEDÂN�KLbJ^LaJF ü`ú3F>8Lù�ùU; �ADQ=�; ]qT�KlT�aJN�D�DÂú�8XT�D�^LKLN�; DQù��

�L@.B�F ^LKLN�; T�a � ùh8Lù�ùUb � ; ]J^ÂT�aJD�D��R;>ùoT�D�]Aú3D�K,[�ùUþA8XT�;>8,FA; ]A=R;>ú3DQùhKL]6CEK,T�a`N�D�F>8XT�; KL]Aù#þA8,NUT�;>ú3; þA8XT�; ]J^�; ]lT�aJD]KoKL; ]
KLþED�Ns8XT�; KL]SNHO��bJ]qT�aJD�N ������	���
YN�; ]JM<aJK/MýD3T�8,FH@T������	�Q��

RR@.B�F ^LKLN�; T�a � ù.8Lù�ùUb � ; ]J^lKL]JF ü`KL]JDÂùUþA8XT�;>8,F�; ]A=RD��SN���K68,]A=	S�8:9<;>ùUaA8,]JMX8,N ������%,Q��
	J@.B�F ^LKLN�; T�a � ùl8Lù�ùUb � ; ]J^É]JKÉ; ]A=RD���8XT`8,F F NHO��bRT�; ]J^Ï8,]A= ÿ<aJ; F F ; ]J^ ���������#��K 8,]A=�S�8:9<;>ùUaA8,]JMX8,N �������
�
V#8XT�D�F�8,]A=17�D �j; TUT ������
��"��K68,]A=	S�8:9<;>ùUaA8,]JMX8,N ������
�Qv@

�ÍKqùoT28XTUT�D�]qT�; KL]ÍaA8Lù�CED�D�]ÍþA8,;>=	T�K6T�aJD �ANsùoT2ú�8LùUDLGJW.aJD�N�DÂT�aJD�ToWYK6KLþED�Ns8,]A=ÍùUD3Tsù�aA8:9LD�8`ú3K � þA8XT�; CJF D
ùUþA8XT�;>8,FÆ; ]A=RD��Í8,]A=�T�aJD KoKL; ]Í;>ù.T�K`CED�þED�NU[¦KLN � DQ=	KL]1T�aJD�[¦bJF F�N�D�F>8XT�; KL]�@�_�aJD-ùUDQú3KL]A=	8,]A=1T�aJDÂT�aJ; Ns=ýú�8LùUDQù
8,N�DLGJaJKXWYD�9LD�NQGR8,F>ùUK69LD�N�ü`; � þEKLNUTs8,]qTQ@+��]ý86ú3K � þJF D��	ûqbJD�N�üLGR[¦KLN�D��J8 � þJF DLGJKL]JDÂKLþED�Ns8,]A=	ùUD3T � ; ^LaqT�CED-8,]
; ]qT�D�N�; � N�DQùUbJF TY[¦N�K � þJN�D�9<; KLbAùYKLþED�Ns8XT�; KL]Aù�@<B [¦KLbJNUT�a1ú�8LùUDP8,N�;>ùUDQùhW.aJD�]�T�aJDÂùUD3T.K,[�ú�8,]A=R;>=J8XT�DQùYþJN�DQùUD�]qT�DQ=
T�Ký81N�D��A]JD � D�]qT-ùoTs8,^LDl;>ùPT�aJD6N�DQùUbJF TÂK,[�]JKL]���ùUþA8XT�;>8,F#KLþED�Ns8XT�; KL]Aù�@I!JKLN�D��J8 � þJF DLG�; [.WYDlD��<T�D�]A= ��bJD�N�ü R
T�KÍú3KL]AùU;>=RD�NPKL]JF üýaJKLbAùUDQù2W.; T�aÏ8�9X8,F bJDlK,[Y^LN�DQ8XT�D�N�T�aA8,]����� � JG  � � 68,]A=ÖaJK,T�D�F>ùPK,[<�A9LD���ùoTs8,N2Ns8XT�; ]J^AG�8,]A=
T�aJD1ûqbJD�N�üÉD��RDQú3bRT�; KL]ÏþJF>8,]J]JD�N%=RD3T�D�N � ; ]JDQù�T�aA8XT�T�aJD�N�D18,N�Dl[¦D�W�aJKLbAùUDQù�W.; T�a�8Í9X8,F bJD�K,["!#�� � JG  � Í8,]A=
[¦D�W��A9LD���ùoTs8,N�aJK,T�D�F>ù�GJ86ùUbJ; Ts8,CJF DÂûqbJD�N�ü`D��RDQú3bRT�; KL]1þJF>8,] � ; ^LaqT.CEDPT�K6D�9X8,F bA8XT�DÂ8 KoKL; ]	K,[#8,F F�aJKLbAùUDQù�W.; T�a
9X8,F bJDP^LN�DQ8XT�D�NhT�aA8,]$���� � JG  � � �8,]A=18,F F^�A9LD���ùoTs8,NYaJK,T�D�F>ù.8,]A=`T�aJD�]�T�DQùoT�DQ8Lúsa`T�bJþJF D2[¦KLN�ù�8XT�;>ùo[\8LúvT�; KL]�K,[ÆT�aJD

	



ùUþA8XT�;>8,F�þJN�DQ=R;>ú�8XT�DL@��hù�ùUD�]qT�;>8,F F ü1T�aJDlDQ8,N�F üýùoT�D�þAù2K,[hT�aJD6ûqbJD�N�üÍD��RDQú3bRT�; KL]ÉþJF>8,] 8LúvTÂ8Lù�T�aJD �AF T�D�NÂùoT�D�þÉ; ]
^LD�]JD�Ns8XT�; ]J^l8lùoT�N�DQ8 � K,[#ú�8,]A=R;>=J8XT�DPþA8,; Nsù�@

�%�Jú3D�þRTP[¦KLN2T�aJD6WYKLN�MÍC<üÖV#8XT�D�F#8,]A=É7�D �j; TUT N8������
�QvG¢]JKL]JDlK,[hT�aJD`8,CEKX9LD%þJN�KLþEKqù�8,F>ù28L=J=RN�DQù�ùUDQù�T�aJD
N�D��A]JD � D�]qT�ùoT�D�þ�GJD�9LD�]�T�aJKLbJ^La�T�aJD ����� ú3KqùoT.K,[ÆT�aJDÂN�D��A]JD � D�]qT�ùoT�D�þÍú�8,]1=RK � ; ]A8XT�DPT�aJDPKX9LD�Ns8,F F¢þED�NU[¦KLN9�
� 8,]Aú3D6K,[YT�aJD KoKL; ]�@�_�aJ;>ùÂ;>ùÂþA8,NUT�;>ú3bJF>8,N�F üÍT�N�bJD6; [�T�aJD`ùUþA8XT�;>8,Fh=RDQù�ú3N�; þRT�; KL]Aù�8,N�DlD��<T�D�]AùU; 9LD68,]A=ÉT�aJD�N�D6;>ù
81aJ; ^La F ; MLD�F ; aJK<KR=ÖT�aA8XT-=RDQù�ú3N�; þRT�; KL]Aù2[¦N�K � 8XT�F DQ8LùoTÂKL]JDlK,[YT�aJD`ùUD3TsùÂW.; F F�CEDl[¦D3TsúsaJDQ= � KLN�D%T�aA8,] KL]Aú3DL@
N\V#8XT�D�FY8,]A=Ï7�D �j; TUTO������
�QP8L=J=RN�DQù�ùPT�aJ;>ù-;>ù�ùUbJD`C<ü =RD3[¦D�N�N�; ]J^ÍT�aJD�N�D��A]JD � D�]qT%ùoT�D�þ5bJ]qT�; F�8,F FYú�8,]A=R;>=J8XT�D
þA8,; Nsù-8,N�D`8:9X8,; F>8,CJF DLGÆùUKLNUT�; ]J^ÍT�aJD`F ;>ùoT%C<üÉKLC�KoDQúvT-;>=RD�]qT�; �AD�Nsù-K,[.KL]JD`KLþED�Ns8,]A=Ï=J8XTs8ýùUD3T%8LùÂT�aJD�þJN�; � 8,N�ü
MLD�ü`8,]A=`KLC�KoDQúvTY;>=RD�]qT�; �AD�NsùYK,[�T�aJDPK,T�aJD�N�8LùhT�aJDPùUDQú3KL]A=J8,N�ülMLD�üLG<8,]A=6T�aJD�]�T�Ns8:9LD�NsùU; ]J^PT�aJDPF ;>ùoTQ@���KXWYD�9LD�NQG
D�9LD�]�8X[øT�D�NYT�aJ;>ùhKLþRT�; � ; LQ8XT�; KL]�GqT�aJD �����*ú3KqùoTYK,[�T�aJD2N�D��A]JD � D�]qT.ùoT�D�þ`;>ù�8,þJþJN�K��R; � 8XT�D�F ü�	� PT�K�
� �þED�Nsú3D�]qT
K,[�T�aJDÂT�K,Ts8,F6����� ú3KqùoTQGJ=RD�þED�]A=R; ]J^`KL]1T�aJD�ùUüRùoT�D � CJb�M¢D�N�ùU; L�DL@�_�aJ;>ù�ùUbJ^L^LDQùoTsùYT�aA8XT�; ]<9LDQùoT�; ^q8XT�; KL]1K,[�T�aJD
N�D��A]JD � D�]qTÂùoT�D�þ � ; ^LaqTPü<; D�F>=Í[¦bJNUT�aJD�NÂþED�NU[¦KLN � 8,]Aú3D-; � þJN�KX9LD � D�]qTsù�K,[�T�aJD6ùUþA8XT�;>8,F�KoKL; ]�@I��]ýT�aJ;>ùPþA8,þED�NQG
WYDÂ8,N�DPþA8,NUT�;>ú3bJF>8,N�F ü`ú3KL]Aú3D�N�]JDQ=�W.; T�a � ; ]J; � ; L�; ]J^lT�aJD ����� ú3KqùoT.K,[ÆT�aJDÂN�D��A]JD � D�]qT�ùoT�D�þ�@
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��]%T�aJD�þA8,þED�NQGXWYD�N�DQùoT�N�;>úvT#KLbJN#8XTUT�D�]qT�; KL]-T�K�8,N�^LbA8,CJF ü2T�aJD�ToWYK � KqùoT#þEKLþJbJF>8,N�8Lú�ú3DQù�ù � D3T�aJKR=Jù�G,]A8 � D�F ü�� �
õ)a cLó�avðøö�� 8,]A=�� ��ï a�ósóvò @ �ÉD�CJN�; D 	AüÂN�D�9<; D�W T�aJD � KqùoT#; � þEKLNUTs8,]qT�T�Ns8,; Tsù�K,[JT�aJDQùUD.8Lú�ú3DQù�ù � D3T�aJKR=Jù#8,]A=�T�aJD�; N
KoKL; ]ý8,F ^LKLN�; T�a � ùYT�K6DQùoTs8,CJF ;>ùUaýúsaA8,Ns8LúvT�D�N�;>ùoT�;>ú�ùYN�D�F D�9X8,]qT.T�KlT�aJD-=RDQùU; ^L]	K,[�8,F ^LKLN�; T�a � ùY[¦KLN.T�aJD�N�D��A]JD � D�]qT
ùoT�D�þ�@

�G/10  �!#" 5��H:>5�JPO%$

_�aJD � �Uõ)a cLó�avðøö�� T�DQúsaJ]J;>ûqbJD6;>ùÂCA8LùUDQ=ÉKL] ùUþA8Lú3D �AF F ; ]J^ýú3bJN�9LDQùP8,]A=ÉaA8LùÂCED�D�]Ï=R;>ù�ú3KX9LD�N�DQ=ýC<üÉùUD�9LD�Ns8,F�N�D��
ùUDQ8,NsúsaJD�Nsù¢; ]A=RD�þED�]A=RD�]qT�F üPbJ]A=RD�N�=R; M¢D�N�D�]qTÆ]A8 � DQù<NHOP8,DQ=RDh8,]A=�O��bJ]qT�aJD�N<��������Qv@:_���KLNs=RD�N�; ]J^�8,þJþJN�K��R; � 8XT�DQù
8�^L; 9LD�]�KLC�KoDQúvT'& ù�ùUaA8,þEDYC<üPN�DQú3bJNsùU; 9LD�F üÂ=RDQú3K � þEKqùU; ]J^�T�aJDYD � CEDQ=J=R; ]J^Â=J8XTs8�ùUþA8Lú3Dh; ]qT�KPù � 8,F F D�N�ùUbJCAùUþA8Lú3DQù
M<]JKXW.]Í8Lù)( ósîXö¢õ	ôsó3ñøñ ò @^_�aJD L���KLNs=RD�N�; ]J^6=RDQú3K � þEKqùU; T�; KL]	WYKLN�MRù.8Lù�[¦KLF F KXW�ù��AùoTs8,NUT�; ]J^6W.; T�a	T�aJD%ú3K � þJF D3T�D
=J8XTs8ýùUþA8Lú3DLGÆWYD6[¦KLN � ù � 8,F F D�N%8,]A=Ïù � 8,F F D�N%ùUbJCAùUþA8Lú3DQù�NøT�aJD1V�DQ8,]JKýú3D�F F>ù QPC<üÏùUþJF ; TUT�; ]J^ÍT�aJD�N�DQùUþEDQúvT�; 9LD
=J8XTs8	ùUþA8Lú3D68,F KL]J^	81a<ü<þED�N�þJF>8,]JD%T�aA8XT�;>ùPþA8,Ns8,F F D�F�T�K1T�aJD`ú3K<KLNs=R; ]A8XT�Dl8)�RDQù�G�D�^A@ G�þA8,Ns8,F F D�F�T�K	T�aJD+*-,�.��
þJF>8,]JD%[¦KLNPToWYK	=R; � D�]AùU; KL]Aù�@6!JKLNPDQ8LúsaÉùUbJCAùUþA8Lú3DLG�WYDl9<;>ùU; TPT�aJDQùUDlþJF>8,]JDQùPú3üRú3F ;>ú�8,F F üýbJ]qT�; F�8�T�D�N � ; ]A8XT�; KL]
ú3N�; T�D�N�; KL]`;>ù � D3TQ@RB.[øT�D�N.D�9LD�N�ü6ùUþJF ; T�WYD2þJN�KRú3D�DQ=6W.; T�a`T�aJDÂùUbJCAùUþA8Lú3D�W.aJD�N�D�T�aJD2KLC�KoDQúvT�KLNYþA8,NUTsùhK,[Æ; T.8,N�D
T�K`CED�[¦KLbJ]A=�@>��[#T�aJD-a<ü<þED�N�þJF>8,]JD�; ]qT�D�NsùUDQúvTsù.T�aJD�KLC�KoDQúvT'& ù2ùUaA8,þEDLGAWYD-ùUþJF ; T2; TP8,F KL]J^lT�aJD-a<ü<þED�N�þJF>8,]JD-8,]A=
þJN�KRú3D�DQ=ÖN�DQú3bJNsùU; 9LD�F üÍW.; T�aÉT�aJD6ToWYK	N�DQùUbJF T�; ]J^ÍùUbJC���ùUaA8,þEDQùÂ8,]A=ýT�aJD�; N-ú3KLN�N�DQùUþEKL]A=R; ]J^	ùUbJCAùUþA8Lú3DQùPbJ]qT�; Fh8
T�D�N � ; ]A8XT�; KL]`ú3N�; T�D�N�; KL]l;>ù � D3T NHOP8,DQ=RD �������XC�Qv@/�h8LúsalK,[¢T�aJDQùUD2V�DQ8,]JKÂú3D�F F>ùhú�8,]6CED2ú�8,]JKL]J;>ú�8,F F ü-;>=RD�]qT�; �ADQ=
C<üýT�aJD�ùUþJF ; TUT�; ]J^ýùUDQûqbJD�]Aú3D6N�DQûqbJ; N�DQ=ÖT�KÍ^LD�]JD�Ns8XT�Dl; TQ@�7�D�þED�]A=R; ]J^ÍKL]ÉT�aJD`F KRú�8XT�; KL] K,[YT�aJD`^L; 9LD�] N\ùUbJC��8Q
ùUaA8,þED�N�D�F>8XT�; 9LDhT�KPT�aJD�ùUþJF ; TUT�; ]J^Pa<ü<þED�N�þJF>8,]JDLGXWYD�D�; T�aJD�N�8XTUTs8Lúsal8 L�D�N�K N10  �& Q�KLN#82KL]JD N10 �/& QÆT�K2T�aJD�ùUþJF ; TUT�; ]J^
ùUDQûqbJD�]Aú3DlM<]JKXW.] 8Lù4� �12XîXñ �Aó @ÆB�ù�81]JD3T�N�DQùUbJF T�K,[hT�aJ;>ù�=RDQú3K � þEKqùU; T�; KL]�G�WYD68,þJþJN�K��R; � 8XT�D-T�aJD6D��<T�D�]A=RDQ=
KLC�KoDQúvT'& ù6ùUaA8,þED	W.; T�a ]<b � D�N�KLbAù6V�DQ8,]JKÉú3D�F F>ùlK,[2þEKqù�ùU; CJF ü�=R; M¢D�N�D�]qT`ùU; L�D	KLNQG�T�K þJbRT`; T�=R; M¢D�N�D�]qT�F üLG#WYD
N�D�þJN�DQùUD�]qT.; T�C<ü18lùUD3T�K,[@L���9X8,F bJDQù�K,[�þEKqù�ùU; CJF ü1=R; M¢D�N�D�]qT�F D�]J^,T�a�@=!�; ^LbJN�D R%ùUaJKXW�ù.8,]	KLC�KoDQúvT'& ù.ùUaA8,þED�8,]A=
; Tsù�8,þJþJN�K��R; � 8XT�; KL]�C<ü`]<b � D�N�KLbAù�V�DQ8,]JKlú3D�F F>ù�@

!JN�K � 8 � 8XT�aJD � 8XT�;>ú�8,F#9<; D�W.þEKL; ]qTQG�T�aJ;>ù�=RDQú3K � þEKqùU; T�; KL]É;>ù�8�T�Ns8,]Aùo[¦KLN � 8XT�; KL]ÖK,[.8�ToWYKCN¦KLNÂaJ; ^LaJD�N'Q
=R; � D�]AùU; KL]A8,F�KLC�KoDQúvT-; ]qT�Ký8ÍùUD3T-K,[�KL]JD���=R; � D�]AùU; KL]A8,F�þEKL; ]qTsù�NøT�aJD L���9X8,F bJDQù Q2W.aJ;>úsaÏú�8,]ÏCED`N�D�þJN�DQùUD�]qT�DQ=
8Lù-]<b � CED�Nsù�@%_�aJDQùUD1]<b � CED�Nsù%ú�8,]�; ]5T�bJN�]�CED � 8,; ]qTs8,; ]JDQ=5C<üÏ8ÖbJCJ;>ûqbJ; T�KLbAù%KL]JD���=R; � D�]AùU; KL]A8,F�8Lú�ú3DQù�ù
� D3T�aJKR=	ùUbAúsa	8Lù 
�3��HT�N�D�DL@5_�aJDÂN�DQùUbJF T�; ]J^6ùoT�N�bAúvT�bJN�DP;>ù.M<]JKXW.]18Lù�� ��c'4 3 ��ï a�ósó NP��N�D�]AùoT�D�; ]S��������Qv@

��] 8L=J=R; T�; KL]�T�KÉ; Tsù6ùU; � þJF ;>ú3; ToüLG%L���KLNs=RD�N�; ]J^ÖùUD�9LD�Ns8,FY^LK<KR=Ï[¦DQ8XT�bJN�DQù�@G!JKLNlD��J8 � þJF DLG�; T`ú�8,]�CED	DQ8LùU; F ü
; ]qT�D�^LNs8XT�DQ= ; ]qT�KÏT�KR=J8:ü
& ù�ú3K � � D�Nsú3;>8,F�=J8XTs8,CA8LùUDýùUüRùoT�D � ù N\B�CED�F ���������hOP8,DQ=RDÖ8,]A=jS.; D�MLD�NUT ������%,Q���; T
8,F F KXW�ù�T�aJD�8,þJþJF ;>ú�8XT�; KL]`T�Klú3KL]qT�N�KLFEN�DQ=RbJ]A=J8,]Aú3üdNHOP8,DQ=RD �������XC�Q#;>=RD�]qT�; [¦ü�aJ; Tsù.=RbJN�; ]J^-T�aJDPaJKLbAùUD�MLD�D�þJ; ]J^
ùoT�D�þCNHOP8,DQ=RD �������,8�Q��R8,]A=�; T�ú�8,]	CEDÂDQ8LùU; F ü6D��<T�D�]A=RDQ=�T�K6aJ; ^LaJD�N�=R; � D�]AùU; KL]Aù�@

!JKLN@L���KLNs=RD�N�; ]J^AG���N�D�]AùoT�D�; ]l8,]A=#�ý8,]JKLF>8 N8��������Q�8L=J8,þRT�DQ=�T�aJD.WYD�F F ��M<]JKXW.]-ùUKLNUT9� � D�N�^LDTKoKL; ]68,F ^LKLN�; T�a �
[¦KLN�ToWYKýKLN � KLN�D�ùUD3TsùÂT�KÉùUbJþJþEKLNUT�T�aJD L���9X8,F bJD���CA8LùUDQ=d�AF T�D�N%ùoT�D�þ�@ _�aJD�F KL^L;>úlK,[.T�aJD�; ]qT�D�NsùUDQúvT�; KL] KoKL; ]
bAùU; ]J^ L���9X8,F bJDQù�;>ù2=R; M¢D�N�D�]qT2[¦N�K � T�aJD%N�D�^LbJF>8,N�ùUKLNUT9� � D�N�^LD KoKL; ]�G¢CEDQú�8,bAùUDÂT�aJD65U]<b � CED�Nsù87EN¦; DL@ G^L���9X8,F bJDQù Q
]JKXW0N�D�þJN�DQùUD�]qT � bJF T�;>=R; � D�]AùU; KL]A8,FÆ; ]qT�D�N�9X8,F>ù�; ]Í]A8XT�; 9LD�ùUþA8Lú3DL@�_�a<bAù�G�L���9X8,F bJDQù�ú�8,]ÍD��RaJ; CJ; T2ú3KL]qTs8,; ] � D�]qT
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������� U ��7�DQú3K � þEKqùU; T�; KL]1K,[#8%^L; 9LD�]1KLC�KoDQúvT.bAùU; ]J^%T�aJD L���9X8,F bJDÂ8,þJþJN�K��R; � 8XT�; KL]�@

KLNYD�]Aú3F KqùUbJN�DL@7�ÉD2; F F bAùoT�Ns8XT�D�T�aJD � D�N�^LD]KoKL; ]�bAùU; ]J^�T�aJD2D��J8 � þJF DP=RD�þJ;>úvT�DQ=`; ] !�; ^LbJN�D 	J@��ÉD2; ]A=R;>ú�8XT�D�T�aJD
ùUþA8XT�;>8,F�D��<T�D�]qTPK,[hT�aJDlú3KLN�N�DQùUþEKL]A=R; ]J^�KLC�KoDQúvTsù2C<üÍN�DQúvTs8,]J^LF DQù�@�!JKLNPùU; � þJF ;>ú3; ToüLG�WYDl8Lù�ùUb � D-DQ8LúsadL���9X8,F bJD
;>ù.8Lù�ùUKRú3;>8XT�DQ=`W.; T�a	8l=R; M¢D�N�D�]qT.KLC�KoDQúvT.8,]A=`T�aA8XT�T�aJD�ùUþA8XT�;>8,F¢þJN�DQ=R;>ú�8XT�D2;>ù�; ]qT�D�NsùUDQúvT�; KL]�@"��]1KLbJN�D��J8 � þJF DLG
ToWYKl; ]JþJbRT�ùoT�N�DQ8 � ù��&8,]A=�� 8,N�DP^L; 9LD�]�G<DQ8Lúsa1K,[�W.aJ;>úsaÍ8,N�DPùUKLNUT�DQ=�C<ü6T�aJD�; N L���9X8,F bJDQù�@E_���9X8,F bJDQù�aA8:9<; ]J^
T�aJD�ù�8 � DPþJN�D��5�18,N�DPKLNs=RD�N�DQ=`C<ü6T�aJD�; N�F D�]J^,T�a�@
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��������� � �%�J8 � þJF DPK,[#8,]1; ]qT�D�NsùUDQúvT�; KL] KoKL; ]1K,[�ToWYK6ùUKLNUT�DQ=1ùoT�N�DQ8 � ùYZ 8,]A=��%@

_�aJD��ANsùoT-; ]AùUþEDQúvT�DQ=ÏþA8,; N�;>ùS6 ?,?%; ?,?,?,?^>�?�Hl8,]A=ÏCEDQú�8,bAùUDlT�aJD1V�DQ8,]JKýú3D�F F ?,?Öú3KL]qTs8,; ]Aù ?,?,?,?^>�?AG�WYD
þJF>8Lú3DPT�aJDÂþA8,; N.; ]1T�aJD�ú�8,]A=R;>=J8XT�D�ùUD3TQ@Eÿ<; ]Aú3D ?,? � 8:ü�8,F>ùUK6ú3KL]qTs8,; ]1K,T�aJD�N�V�DQ8,]JK6ú3D�F F>ù�WYDÂaA8:9LD�T�K`ùUWYD�D�þ
KX9LD�N�T�aJD��0ùoT�N�DQ8 � bJþ%T�KPT�aJD�V�DQ8,]JKÂú3D�F F�?,?^>,>,>,> NøT�aJD�F>8LùoT�þEKqù�ùU; CJF ü�D�]Aú3F KqùUDQ= L���9X8,F bJD�Q�T�K
�A]A=%T�aJD � @LB�ù
8%N�DQùUbJF TQG<WYD �A]A=`T�aJD�ú�8,]A=R;>=J8XT�D2þA8,; Nsù�6 ?,?%;E?,?^>�?,?,?�HÂ8,]A= 6 ?,?%;E?,?^>�?^>�?�H<@
	�D��<TQGRWYD2aA8:9LD�T�K68L=R9X8,]Aú3D
T�KÉT�aJDÍ]JD��<T`þA8,; N6K,[2þEKqù�ùU; CJF ü � 8XTsúsaJ; ]J^ D�F D � D�]qTsù�@]_�aJDÍW�8:üÏWYDÍ8L=R9X8,]Aú3D	;>ù6ú3N�; T�;>ú�8,F�[¦KLNlT�aJDÍKX9LD�Ns8,F F
þED�NU[¦KLN � 8,]Aú3D6K,[�T�aJD � D�N�^LDLGÆùU; ]Aú3D`; T%;>ù�þEKqù�ùU; CJF D6T�KÖ=RKýCED3TUT�D�N�T�aA8,]ÏF ; ]JDQ8,N-þED�NU[¦KLN � 8,]Aú3D6C<ü ùUM<; þJþJ; ]J^
ùUD�9LD�Ns8,F.D�F D � D�]qTsù NP��N�D�]AùoT�D�; ] 8,]A= �ý8,]JKLF>8 ���������#B�N�D3[Â8,]A=jÿR8 � D3Td������%,Qv@#��]jKLbJN6D��J8 � þJF DLG�WYDýú�8,]
ùUM<; þ 6 ?,?,?^>�?%; ?,?^>�?,?,?�HY8,]A=C6 ?^>�?,?^> ; ?,?^>�?^>�?�H<@T6 ?^>�?,?^> ;S>,>�?,?,?,?�H.=RK<DQù#]JK,ThûqbA8,F ; [¦üLG,CEDQú�8,bAùUD�T�aJD�ú3D�F F>ù
aA8:9LDl=R; M¢D�N�D�]qT�þJN�D��5�RDQù�@I
YüýN�D�þEDQ8XT�; ]J^1T�aJ;>ùÂþJN�KRú3DQ=RbJN�Dl8,]A=ÖþA8:ü<; ]J^1þA8,NUT�;>ú3bJF>8,NÂ8XTUT�D�]qT�; KL]ÉT�KÍùUM<; þJþJ; ]J^AG
WYDPD�9LD�]qT�bA8,F F ü�=RD3T�D�N � ; ]JDÂKLbJN.ùUD3T�K,[#ú�8,]A=R;>=J8XT�DPþA8,; Nsù�@

�G/�. � !�� 57:>:>?

B�] � ��ï a�ósó NHO2bRTUT � 8,]E������%,Q�N�D�þJN�DQùUD�]qTsù#8PaJ; D�Ns8,Nsúsa<üÂK,[¢]JDQùoT�DQ=%N�DQúvTs8,]J^LF DQù�GXDQ8Lúsa%K,[¢W.aJ;>úsa6ú3KLN�N�DQùUþEKL]A=�T�K
8%=R;>ùUM6þA8,^LDL@7��[�8%=R;>ùUM6þA8,^LD�;>ù�8,]�; ]qT�D�N�; KLNh]JKR=RDLG<T�aJD�]`T�aJDP; ]qT�D�N�9X8,F>ùYú3KLN�N�DQùUþEKL]A=R; ]J^ÂT�K-T�aJDP=RDQù�ú3D�]A=J8,]qTsù
K,[�T�aJDl]JKR=RDl8,N�D-D�]qT�; N�D�F üýú3KL]qTs8,; ]JDQ=ý; ]ýT�aJDl; ]qT�D�N�; KLN2]JKR=RD/& ù2; ]qT�D�N�9X8,FH@>��]qT�D�N�9X8,F>ùP8XT2T�aJDlù�8 � D-T�N�D�D%F D�9LD�F
� 8:ü1KX9LD�N�F>8,þ�@"��[#; T2;>ù�86F DQ8X[#]JKR=RDLGJT�aJD-; ]qT�D�N�9X8,F�N�D�þJN�DQùUD�]qTsù�T�aJD � ; ]J; � b � CEKLbJ]A=R; ]J^`N�DQúvTs8,]J^LF D�N�� 
�S Q
K,[hT�aJD6KLC�KoDQúvTsùPùoT�KLN�DQ=Ö; ]ÖT�aJD6]JKR=RDL@6!JKLNPDQ8Lúsa ùUþA8XT�;>8,F�KLC�KoDQúvTÂ; ]ÖT�bJN�]�G�T�aJDlþA8,^LD%KL]JF üÖùoT�KLN�DQù2; Tsù � 
�S
8,]A=�8�N�D3[¦D�N�D�]Aú3D�T�K-T�aJDPú3K � þJF D3T�D2KLC�KoDQúvT.=RDQù�ú3N�; þRT�; KL]�@Rÿ<; � ; F>8,NhT�K�
<�HT�N�D�DQù�G<S �HT�N�D�DQùY8,N�D�aJD�; ^LaqT9��CA8,F>8,]Aú3DQ=

�



8,]A= ^LbA8,Ns8,]qT�D�D	8 � ; ]J; � b � ùoT�KLNs8,^LD1bRT�; F ; LQ8XT�; KL] C<ü�; � þEKqùU; ]J^Ï8ÉF ; � ; T�KL]�T�aJD � ; ]J; � b � ]<b � CED�N`K,[
D�]qT�N�; DQù�@�_�aJD � KqùoT�]JK,Ts8,CJF D-=R; M¢D�N�D�]Aú3D�T�K 
<�HT�N�D�DQù.;>ù�T�aA8XT2D�9LD�]	[¦KLN�D��J8LúvT � 8XTsúsaýûqbJD�N�; DQù�WYD � 8:ü1aA8:9LD
T�K`[¦KLF F KXW � bJF T�; þJF D%þA8XT�aAù�[¦N�K � T�aJD%N�K<K,TQGECEDQú�8,bAùUD-K,[#T�aJD%KX9LD�N�F>8,þJþJ; ]J^6; ]qT�D�N�]A8,F�; ]qT�D�N�9X8,F>ù�@^_�a<bAù�GAT�aJD�N�D
;>ù�]JKl]JKL]��HT�N�; 9<;>8,FEWYKLNsùoT9��ú�8LùUD�CEKLbJ]A=`[¦KLN�T�aJDP]<b � CED�N.K,[�þA8,^LDQùhWYDPaA8:9LD�T�Kl9<;>ùU; TQ@"��]AùUD�NUT�; KL]`[¦KLF F KXW�ùYKL]JF ü
8ÖùU; ]J^LF D1þA8XT�a�bAùU; ]J^ÉùUK � D�aJD�bJN�;>ùoT�;>ú`[¦KLNlúsaJK<KqùU; ]J^Ö8ÉùUbJCRT�N�D�DL@�B�ùl8ýN�DQùUbJF TlK,[.T�aJD	; ]AùUD�NUT�; KL]�G�WYD � 8:ü
aA8:9LDYT�K-ùUþJF ; T�]JKR=RDQù�@qO2bRTUT � 8,]dN8������%,Q�=R;>ù�ú3bAù�ùUDQù�9X8,N�; KLbAù�þEKLF ;>ú3; DQù�T�K � ; ]J; � ; L�D.T�aJD.KX9LD�N�F>8,þl=RbJN�; ]J^P]JKR=RD
ùUþJF ; TUT�; ]J^A@9�Æ8XT�D�NPWYKLN�MÍC<üýK,T�aJD�NPN�DQùUDQ8,NsúsaJD�Nsù�F DQ=ýT�K1T�aJD`=RD�9LD�F KLþ � D�]qTPK,[ � KLN�DlùUKLþJaJ;>ùoT�;>ú�8XT�DQ=ÖþEKLF ;>ú3; DQù�@
!JKLN�D��J8 � þJF DLGJT�aJD-ùUþJF ; TP8,F ^LKLN�; T�a � K,[�T�aJD%S�� �HT�N�D�D N�
YDQúsM � 8,]J]�G��PN�; D�^LD�FHGEÿRúsaJ]JD�;>=RD�NQGE8,]A=ýÿ<D�D�^LD�N ������ �Q
8,F>ùUKlKLþRT�; � ; L�DQùY[¦KLN � ; ]J; � 8,F�KX9LD�N�F>8,þ�CED3ToWYD�D�]1; ]qT�D�N�9X8,F>ù.8XT�T�aJD�ù�8 � DPF D�9LD�FH@

!�; ^LbJN�D %6ùUaJKXW�ù�8lùUD3T�K,[#ùUþA8XT�;>8,F�KLC�KoDQúvTsù�KL]�T�aJDÂF D3[øTQGA8,]A=	8,]	S �HT�N�D�D2[¦KLN�T�aJD � KL]1T�aJDÂN�; ^LaqTQ@
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!JKLN-S �HT�N�D�DQù�8ýùUþA8XT�;>8,FTKoKL; ]58,F ^LKLN�; T�a � M<]JKXW.]Ï8Lù ò��Xö¢ô � a�õXöAð � ó cýï a�ósó�ï a�î#2Xó�asò�îXñ aA8Lù�CED�D�]5þJN�KLþEKqùUDQ=
; ]A=RD�þED�]A=RD�]qT�F ülC<ü6O��bJ]qT�aJD�N N8������	�Q�8,]A=�
YN�; ]JM<aJK/M1D3TY8,FH@�N8������	�Qv@,B�ù�T�aJD�]A8 � D�ùUbJ^L^LDQùoTsù�G:T�aJD � 8,; ]6;>=RDQ8
K,[hT�aJ;>ù<KoKL; ] 8,F ^LKLN�; T�a � ;>ù2T�K�T�Ns8:9LD�NsùUD�CEK,T�aÖT�N�D�DQù2; ] 81ùUü<]AúsaJN�KL]J; L�DQ=ÍW�8:üÍbAùU; ]J^AGE[¦KLNPDQ8LúsaÖF D�9LD�F�K,[�T�aJD
T�N�D�DLG<T�aJDP]JKR=RD2; ]R[¦KLN � 8XT�; KL]�K,[�KL]JD�T�N�D�D2T�K%N�DQùoT�N�;>úvTYT�aJDÂùUDQ8,Nsúsa�ùUþA8Lú3D2K,[ÆT�aJDPK,T�aJD�NYT�N�D�DP8,]A=�9<;>ú3D29LD�Nsù�8J@
_�aJD	8,F ^LKLN�; T�a � WYKLN�MRù-8Lù-[¦KLF F KXW�ù���ùoTs8,NUT�; ]J^ý[¦N�K � T�aJD1N�K<K,T%]JKR=RDQù�GÆT�aJD1D�]qT�N�; DQù-K,[�T�aJD�ToWYKÖ]JKR=RDQù%8,N�D
ú3K � þA8,N�DQ=6W.; T�a1N�DQùUþEDQúvTYT�K%T�aJD2^L; 9LD�]1ùUþA8XT�;>8,F¢þJN�DQ=R;>ú�8XT�D2ùUKl8LùhT�K%;>=RD�]qT�; [¦ü � 8XTsúsaJ; ]J^%D�]qT�N�; DQù N\ùUbJCRT�N�D�DQù Qv@

YüÖN�DQú3bJNsùU; 9LD�F ü	N�D�þEDQ8XT�; ]J^	T�aJ;>ùÂþJN�KRú3DQ=RbJN�D-[¦KLN�]JKR=RDQùPK,[ � 8XTsúsaJ; ]J^ÍùUbJCRT�N�D�DQù�G�WYD6D�9LD�]qT�bA8,F F üýN�DQ8LúsaýT�aJD
F DQ8X[�F D�9LD�FH@¢B�ùP86N�DQùUbJF TQGEWYD%8,N�D-F D3[øTPW.; T�aÖ8�ùUD3T2K,[YûqbA8,F ; [¦ü<; ]J^1ú�8,]A=R;>=J8XT�D�þA8,; Nsù�T�aA8XTP8,N�D%ùUbJC�KoDQúvT�T�K`T�aJD
N�D��A]JD � D�]qT�ùoT�D�þ�@
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_�aJD	ùUDQûqbJD�]Aú3D�; ]5W.aJ;>úsa ú�8,]A=R;>=J8XT�DQù%8,N�D`^LD�]JD�Ns8XT�DQ= C<üÉT�aJD �AF T�D�N6ùoT�D�þ�ú3F DQ8,N�F üÏ=RD�þED�]A=Jù%KL]ÏT�aJD �AF T�D�N
8,F ^LKLN�; T�a � W.aJ;>úsaÉ; ]ÉT�bJN�]ÉN�D 	ADQúvTsù2T�aJDlCA8LùU;>ú%KLN�^q8,]J;>ù�8XT�; KL]ýK,[hT�aJD`ùUþA8XT�;>8,F�; ]A=RD���@J_�aJD������ ú3KqùoTÂK,[hT�aJD
N�D��A]JD � D�]qT�8,]A=�aJKLbAùUD�MLD�D�þJ; ]J^lùoT�D�þAù.W.; F F�CEDÂ; ]
	AbJD�]Aú3DQ=1C<ü6T�aJD�ùUDQûqbJD�]Aú3DÂK,[�ú�8,]A=R;>=J8XT�DQù�@"��]qT�bJ; T�; 9LD�F üLGJ; [
T�aJDYùUDQûqbJD�]Aú3D#K,[Jú�8,]A=R;>=J8XT�DQù�aA8Lù�W.;>=RD�F ü���ù�ú�8XTUT�D�N�DQ=2N�D3[¦D�N�D�]Aú3DQù¢T�K�8�þA8,NUT�;>ú3bJF>8,N�KLC�KoDQúvTQGQ8,]A=2T�aJDhú�8,]A=R;>=J8XT�DQù
8,N�D�þJN�KRú3DQù�ùUDQ=Ï; ]5T�aJDÍùUDQûqbJD�]Aú3D�^LD�]JD�Ns8XT�DQ=ÏC<ü T�aJD �AF T�D�N6ùoT�D�þ�G�T�aJD�] ùUD�9LD�Ns8,F�[¦D3TsúsaJDQù%K,[�T�aA8XTlKLC�KoDQúvT'& ù
=RDQù�ú3N�; þRT�; KL]ÂWYKLbJF>=2CED�; ]Aú3bJN�N�DQ=�@QB �qõQõ3c ùUDQûqbJD�]Aú3D�WYKLbJF>=2N�DQûqbJ; N�D�[¦D�WÏ=RbJþJF ;>ú�8XT�DQ=P[¦D3TsúsaJDQù�@QB�ù�WYDhú3KL]AùU;>=RD�N
; ] � KLN�D-=RD3Ts8,; FÆCED�F KXWÂGAT�aJD-þJN�DQùUD�]Aú3D�K,[�8 ò��:òvï�ó�������
�ó�a W.aJ;>úsaÖ8,F F KXW�ù�ùUK � DÂ[¦D3TsúsaJDQù�T�K`CED � 8L=RD�[¦N�K �
T�aJDÂCJb�M¢D�N�Ns8XT�aJD�NYT�aA8,]1[¦N�K � þJa<üRùU;>ú�8,F�=R;>ùUM`N�DQûqbJ; N�DQù � KLN�DÂú�8,N�D3[¦bJF�8,]A8,F üRùU;>ù�@
�ÍKLN�DÂ8Lú�ú3bJNs8XT�D�F üLGqT�aJD �sóvòvï
ùUDQûqbJD�]Aú3D�K,[�þJN�KRú3DQù�ùU; ]J^-=RbJN�; ]J^-N�D��A]JD � D�]qT
N¦bJ]A=RD�NYKLbJNYKLC�KoDQúvT�; 9LD�K,[ � ; ]J; � ;>ùU; ]J^4����� ú3KqùoT'Q#W.; F F¢N�DQûqbJ; N�D
[¦D3TsúsaJ; ]J^lT�aJDP[¦D�WYDQùoT.þA8,^LDQùY[¦N�K � =R;>ùUM6T�KlT�aJD�ùUüRùoT�D � CJb�M¢D�NQ@
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������� �! ���  �J�)� _�aJDPD�M¢DQúvT�; 9LD�]JDQù�ù�K,[�T�aJD�ùUüRùoT�D � CJb�M¢D�N�=RD�þED�]A=Jù�ùU; ^L]J; �Eú�8,]qT�F ü6KL]�T�aJD � 8XTsúsa	CED3ToWYD�D�]
T�aJD � D � CED�Nsù�K,[#T�aJD%KLþED�Ns8,]A=ýùUD3Tsù N\=RD�]JK,T�DQ=ÍC<ü#" 8,]A=%$�GAT�aJD%; & T�a � D � CED�N2K,[&"�=RD�]JK,T�DQ=ÍC<ü('�)�8,]A=






ùU; � ; F>8,N�F ü���) Qh; ]�T�aJDPF ;>ùoT.K,[�ú�8,]A=R;>=J8XT�D2þA8,; Nsù�8,]A=`T�aJDPKLNs=RD�N�; ]1W.aJ;>úsa�T�aJD�ü�8,þJþEDQ8,NYKL]	=R;>ùUM¢@��hù�ùUD�]qT�;>8,F F üLG
; [ '�)#8,]A= '�) 3�� 8,N�DPú3F KqùUD2; ]1T�aJDPKLNs=RD�N�DQ=`F ;>ùoT�K,[�ú�8,]A=R;>=J8XT�DPþA8,; Nsù�GR8,]A=18,N�DP8,F>ùUKlùoT�KLN�DQ=�KL]`T�aJD�ù�8 � DÂ=R;>ùUMþA8,^LDLGR; T�;>ù�aJ; ^LaJF ü�F ; MLD�F ü6T�aA8XT�8-[¦D3Tsúsa	K,[ '�) 3�� ;>ù�ù�8XT�;>ù8�ADQ=`[¦N�K � T�aJD�ùUüRùoT�D � CJb�M¢D�NQ@

��]-8L=J=R; T�; KL]ÂT�K�T�aJD�ùUüRùoT�D � CJb�M¢D�NQG:WYDYú3KL]AùU;>=RD�N�8,] î�íLí¢ñ ð\ôsîXïHð\õXö	ôsîLô � ó [¦KLN�ùoT�KLN�; ]J^�ùUþA8XT�;>8,Fq=RDQù�ú3N�; þRT�; KL]Aù
KL]Aú3D�[¦D3TsúsaJDQ=�@ �hù�ùUD�]qT�;>8,F F üLGÆT�aJ;>ùl;>ùl8ÖþJN�; 9X8XT�D	CJb�M¢D�NQG#8,CJF D�T�K CEDÍùUþEDQú3; �ADQ=�8,]A= � 8,]A8,^LDQ= T�K ùUbJ; TlT�aJD
N�D��A]JD � D�]qT.þJN�KRú3DQù�ùY8,F KL]JDL@���T�=R; M¢D�Nsùh[¦N�K � T�aJDPþA8,^LD���CA8LùUDQ=`ùUüRùoT�D � CJb�M¢D�N.C<ü6CED�; ]J^68,]18,N�Ns8:ülK,[�ùUþA8XT�;>8,F
=RDQù�ú3N�; þRT�; KL]Aù2KLN�^q8,]J; L�DQ=ÍC<ü	T�aJD�; NÂú3KLN�N�DQùUþEKL]A=R; ]J^�KLC�KoDQúvTP;>=RD�]qT�; �AD�Nsù�@I�ÉDl8Lù�ùUb � Dl8�F DQ8LùoT9��N�DQú3D�]qT�F ü���bAùUDQ=
N��ÆS�� QYþEKLF ;>ú3ül[¦KLN � 8,]A8,^L; ]J^�T�aJD�ú�8LúsaJDL@��ÉDP]JK,T�D2T�aA8XTQGRW.aJ; F D2T�aJDÂùUüRùoT�D � CJb�M¢D�N.;>ù�þA8,^LD���ú3D�]qT�D�N�DQ=�GLT�aJD
8,þJþJF ;>ú�8XT�; KL]	ú�8LúsaJDP;>ù�KLC�KoDQúvT9��ú3D�]qT�D�N�DQ=18,]A=1ùUKlaA8Lù.8 � bAúsa �A]JD�N.^LNs8,]<bJF>8,N�; ToüL@

��� ��	  ��� ��
 � _�aJD1KLN�^q8,]J; LQ8XT�; KL] K,[2ùUþA8XT�;>8,F�=RDQù�ú3N�; þRT�; KL]Aù-KL] =R;>ùUM
�ÏM<]JKXW.]�8Lù ô3ñ �<òvï�ó�avðøö�� � aA8Lù-CED�D�]
ú3KL]AùU;>=RD�N�DQ=-; ]-T�aJD.F ; T�D�Ns8XT�bJN�D N�
YN�; ]JM<aJK/M�8,]A= �PN�; D�^LD�F^������%,Qv@#�hù�ùUD�]qT�;>8,F F üLGXú3F bAùoT�D�N�; ]J^Â8XTUT�D � þRTsù�T�KPD�]AùUbJN�D
T�aA8XTYKLC�KoDQúvTsùhW.aJ;>úsa�8,N�D�ú3F KqùUD�; ]`]A8XT�; 9LD�ùUþA8Lú3D�W.; F FECED2ú3F KqùUD�KL]�=R;>ùUM¢@+�hF bAùoT�D�N�; ]J^�; ]6T�aJ;>ù�ú�8LùUD�; ]JaJD�N�D�]qT�F ü
8Lù�ùUb � DQù#T�aA8XT.8�F ; ]JDQ8,NYKLNs=RD�N�; ]J^ÂK,[ÆKLC�KoDQúvTsù�;>ù�8,þJþJF ; DQ=�@,_�aJD�F ; ]JDQ8,NYMLD�üRù�K,[�T�aJD L���KLNs=RD�N�; ]J^ÂT�DQúsaJ]J;>ûqbJDQùh;>ù
KL]JDÂùUbJ; Ts8,CJF DÂùoT�Ns8XT�D�^LüL@���T.;>ù�8,F>ùUK%þJF>8,bAùU; CJF D2T�aA8XTQG<[¦KLN�ùUK � DP=J8XTs8lùUD3Tsù�G<T�aJDÂF D��R;>ú3KL^LNs8,þJaJ;>ú�8,FEùUDQûqbJD�]Aú3D2[¦KLN
KLC�KoDQúvTh;>=RD�]qT�; �AD�Nsù�N�D�þJN�DQùUD�]qTsù�8�ú3KL]qT�; ^LbJKLbAù�ùUDQûqbJD�]Aú3DL@7!JKLNhD��J8 � þJF DLG,; [�T�aJD�KLC�KoDQúvTh;>=RD�]qT�; �AD�N�[¦KLNY8ÂaJKLbAùUD
;>ù�T�aJD-ú3KL]Aú�8XT�D�]A8XT�; KL]ÍK,[�ùUbJCJbJN�Cý]A8 � DLGEùoT�N�D�D3T�]A8 � D%8,]A=ÍùoT�N�D�D3T�]<b � CED�NQGJT�aJD�]ÖaJKLbAùUDQù�8,F KL]J^�8`ùoT�N�D�D3TQG
W.; F F�CEDÂF K<KqùUD�F ü�ú3F bAùoT�D�N�DQ=1ùUþA8XT�;>8,F F ü`; [#ùoT�KLN�DQ=`; ]ÍùUKLNUT�DQ=�KLNs=RD�N�C<ü�KLC�KoDQúvT.;>=RD�]qT�; �AD�NQ@

_�aJDÂ8,N�^Lb � D�]qTh[¦KLN�ú3F bAùoT�D�N�; ]J^AG<aJKXWYD�9LD�NQGL;>ù�CA8LùUDQ=`KL]�T�aJDÂ8Lù�ùUb � þRT�; KL]`T�aA8XT.T�aJDPKLC�KoDQúvT.=RDQù�ú3N�; þRT�; KL]Aù
ùUaJKLbJF>=�CEDYKLN�^q8,]J; L�DQ=PþJa<üRùU;>ú�8,F F ü2[¦KLN � 8)�R; � 8,FqD�Q`ú3; D�]Aú3üÂK,[EùUþA8XT�;>8,F<ùUDQ8,Nsúsa�@���]-KLbJN�D��RþED�N�; D�]Aú3DLG�T�aJ;>ù�;>ùÆ]JK,T
8,F W�8:üRù�=RDQùU; Ns8,CJF DL@>��]É8,]ýD��<T�D�]A=RDQ=ýN�D�F>8XT�; KL]A8,F�=J8XTs8,CA8LùUD-ùUüRùoT�D � GE[¦KLN2D��J8 � þJF DLGET�aJDlùUþA8XT�;>8,F�=RDQù�ú3N�; þRT�; KL]
ú�8,]ýCED-T�N�DQ8XT�DQ=ý8Lù]KobAùoTÂ8,]JK,T�aJD�N28XTUT�N�; CJbRT�DLG�ùUK6T�aA8XTÂùUþA8XT�;>8,F�8,]A=ÍK,T�aJD�NP8XTUT�N�; CJbRT�DQù28,N�D-aJD�F>=Í; ]É8�ùU; ]J^LF D
N�D�F>8XT�; KL]�@�_�aJD �sóvòvï F KL^L;>ú�8,FÆ8,]A=	þJa<üRùU;>ú�8,F�KLN�^q8,]J; LQ8XT�; KL]1K,[#T�aJD�N�D�F>8XT�; KL]ÍW.; F F�T�aJD�]ýN�DQûqbJ; N�D�ú3KL]AùU;>=RD�Ns8XT�; KL]
K,[Y8,F F�bAùUDQù�K,[�T�aJDlN�D�F>8XT�; KL]Ö8,]A=Í; TÂ;>ù2þEKqù�ùU; CJF D�T�aA8XTÂùUþA8XT�;>8,F�KLþED�Ns8XT�; KL]Aù�W.; F F#]JK,TPCEDl=RK � ; ]A8,]qTQ@�ÿ<þA8XT�;>8,F
ú3F bAùoT�D�N�; ]J^lK,[�T�aJDÂN�D�F>8XT�; KL]�WYKLbJF>=`T�aJD�]	]JK,T�CED�8,þJþJN�KLþJN�;>8XT�DL@
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 ��_�aJD�KLNs=RD�N�K,[�T�aJD2ú�8,]A=R;>=J8XT�D�þA8,; NhF ;>ùoTY;>ùh=RD3T�D�N � ; ]JDQ=6C<ü-T�aJD �AF T�D�NY8,F ^LKLN�; T�a � @���]lT�aJD2ú�8LùUD
K,[JL���KLNs=RD�N�; ]J^AG,T�aJDPKLNs=RD�NhK,[�ú�8,]A=R;>=J8XT�D�þA8,; NsùhW.; F F�; TsùUD�F [�ú3KL]R[¦KLN � 8,þJþJN�K��R; � 8XT�D�F ü-T�Kl8 L���KLNs=RD�NYùUDQûqbJD�]Aú3DL@
!JKLN�; ]A=RD��RDQùÂCA8LùUDQ=ÉKL] 8Íú3KL]qTs8,; ] � D�]qT�aJ; D�Ns8,Nsúsa<üýùUbAúsaÏ8Lù�S �HT�N�D�DQù�G¢T�aJD�ùUDQûqbJD�]Aú3D6W.; F Fh=RD�þED�]A= KL]ÉT�aJD
þJN�DQú3;>ùUD KoKL; ] 8,F ^LKLN�; T�a � 8,]A=ÖKL]ýT�aJD6ù�ú�8,]ÖK,[�8�þA8,; NPK,[YF DQ8X[hþA8,^LDQù�@ _�aJD68,F ^LKLN�; T�a � C<ü 
YN�; ]JM<aJK/MÏD3T�8,FH@
N8������	�QvG¢[¦KLN�D��J8 � þJF DLG�^LD�]JD�Ns8XT�DQù2T�aJD�ú�8,]A=R;>=J8XT�D6þA8,; NsùP; ]5ùUDQûqbJD�]Aú3D6C<üýT�aJD � ; ]J; � b � *5��ú3K<KLNs=R; ]A8XT�D6K,[
KLC�KoDQúvTsù-[¦N�K � KL]JD1N�D�F>8XT�; KL] 8,]A=�G#W.; T�aJ; ] T�aA8XTQG�T�aJD � ; ]J; � b � *5��ú3K<KLNs=R; ]A8XT�D1K,[�T�aJD	KLC�KoDQúvTsù%[¦N�K � T�aJD
K,T�aJD�NYN�D�F>8XT�; KL]�@�!JKLN�ú�8LùUDQùh; ]�W.aJ;>úsa`T�aJDPú�8,]A=R;>=J8XT�D2þA8,; Nsù�aA8:9LD�CED�D�]�^LD�]JD�Ns8XT�DQ=`8,N�CJ; T�Ns8,N�; F üLG,T�aJD2KLNs=RD�NYK,[
ú�8,]A=R;>=J8XT�DPþA8,; Nsù�W.; F F�]JK,T.CEDÂM<]JKXW.] î2í^avð\õ)avð @

_�aJD6N�D��A]JD � D�]qTÂT�DQùoT%ú�8,] CED`þED�NU[¦KLN � DQ=ÖD�; T�aJD�N-; � � DQ=R;>8XT�D�F üÉ8X[øT�D�N-8Íú�8,]A=R;>=J8XT�D6þA8,; N�;>ùÂ;>=RD�]qT�; �ADQ=
KLNPú�8,]ÖCEDl=RD3[¦D�N�N�DQ=ÍT�K	81ùUD�þA8,Ns8XT�D�þJaA8LùUD%KL]Aú3D%8,F F#ú�8,]A=R;>=J8XT�D%þA8,; Nsù28,N�D-þJN�KR=RbAú3DQ= N\V#8XT�D�F�8,]A=Ö7�D �j; TUT
������
�Qv@�!�; F T�D�N�; ]J^%8,F ^LKLN�; T�a � ù#CA8LùUDQ=6KL]`8Lú�ú3DQù�ù � D3T�aJKR=JùY8,F F KXW.; ]J^ÂKL]JD�KLC�KoDQúvT�T�K%ú3KLN�N�DQùUþEKL]A=-T�K � bJF T�; þJF D
; ]A=RD��ÍD�]qT�N�; DQù�N�DQûqbJ; N�D-=RbJþJF ;>ú�8XT�D%N�D � KX9X8,F�=RbJN�; ]J^6T�aJD%aJKLbAùUD�MLD�D�þJ; ]J^�ùoT�D�þ�@ ��]JD-KLC<9<; KLbAù�8L=R9X8,]qTs8,^LD�K,[
8ÍùUD�þA8,Ns8XT�DlþJaA8LùUDl; ] T�aJDQùUD`ú�8LùUDQùP;>ùPT�aA8XT-=RbJþJF ;>ú�8XT�D�ú�8,]A=R;>=J8XT�DlþA8,; NsùÂú�8,] CED`N�D � KX9LDQ=ýC<üÉùUKLNUT�; ]J^1T�aJD
ú3K � þJF D3T�D�ú�8,]A=R;>=J8XT�D.þA8,; N�F ;>ùoTQ@7!JKLN#T�aJD�; � � DQ=R;>8XT�D�ùoT�Ns8XT�D�^LüÂT�K�N�DQú3KL^L]J; L�D.=RbJþJF ;>ú�8XT�D�ú�8,]A=R;>=J8XT�D.þA8,; Nsù�GL8,F F
T�aJDÂú�8,]A=R;>=J8XT�D�þA8,; NsùYþJN�KRú3DQù�ùUDQ= � bAùoT.CED2N�D � D � CED�N�DQ=�@�_�aJKLbJ^La6T�aJDÂú3K � þJbRTs8XT�; KL]A8,FEKX9LD�N�aJDQ8L=l; ]Aú3bJN�N�DQ=
C<üÖùUKLNUT�; ]J^Í8,]A= � 8,; ]qTs8,; ]J; ]J^1T�aJD`ú�8,]A=R;>=J8XT�DlþA8,; NsùP; ]ÉT�aJD6=RD3[¦D�N�N�DQ=ÉùoT�Ns8XT�D�^Lü � ; ^LaqTÂ]JK,T�þA8:üÍK/M�; ]Ï8,F F
ú�8LùUDQù�GR; ]	^LD�]JD�Ns8,F¢; T�;>ù�WYKLNUT�a�T�aJDÂD�M¢KLNUTQ@

��]ÉT�aJD6N�D � 8,; ]A=RD�N�K,[YT�aJ;>ù�ùUDQúvT�; KL]�G�WYD`ùUaA8,F F�=R;>ù�ú3bAù�ùPT�aJD`]A8,; 9LD � D3T�aJKR=Ï8LùÂ8,] D��J8 � þJF D6K,[.8,]É; � �
� DQ=R;>8XT�D1ùoT�Ns8XT�D�^LüLGÆ8,]A=ÉT�aJN�D�D�D��J8 � þJF DQù��ÖT�aJD òvð ��í¢ñ ó GÆT�aJD ò�óP���6ó3öAï�ó c 8,]A=ÉT�aJDA� ð ��� � î � � K,[�=RD3[¦D�N�N�DQ=
ùoT�Ns8XT�D�^L; DQù�@

� /�. � 39J���: D#<�573I<�: $��

_�aJD ö¢îXð 2Xó � D3T�aJKR=1þJN�KRú3DQù�ùUDQùYú�8,]A=R;>=J8XT�DPþA8,; Nsù�; ]�T�aJDÂKLNs=RD�N�^LD�]JD�Ns8XT�DQ=`C<ü6T�aJD
�AF T�D�N�8,F ^LKLN�; T�a � G<; DL@ GJ]JK
8L=J=R; T�; KL]A8,F�ùUDQûqbJD�]Aú3; ]J^�;>ù�þED�NU[¦KLN � DQ=Í; ]ÍT�aJD-aJKLbAùUD�MLD�D�þJ; ]J^�ùoT�D�þ�@>��[#T�aJD%KLC�KoDQúvTsù�N�D3[¦D�N�D�]Aú3DQ=	C<üÍ86^L; 9LD�]
ú�8,]A=R;>=J8XT�D2þA8,; N.8,N�D2]JK,T.; ]�T�aJDÂ8,þJþJF ;>ú�8XT�; KL]1ú�8LúsaJDLGqT�aJD�ü�8,N�D�[¦D3TsúsaJDQ=`[¦N�K � =R;>ùUM¢@>��]Aú3D�T�aJDÂú�8LúsaJD2;>ùY[¦bJF FHG
KLC�KoDQúvTsù.8,N�DPN�D�þJF>8Lú3DQ=�bAùU; ]J^`8%F DQ8LùoT9��N�DQú3D�]qT�F ü���bAùUDQ=`þEKLF ;>ú3ü �JN�D�^q8,Ns=RF DQù�ùhK,[�T�aJD�ùUD3T.T�K6W.aJ;>úsa1T�aJD�ü�CED�F KL]J^AG

�



T�aJD�F DQ8LùoThN�DQú3D�]qT�F ü-bAùUDQ=6KLC�KoDQúvTsùh8,N�D.N�D � KX9LDQ=-[¦N�K � T�aJD�ú�8LúsaJD�8,]A=l]JD�W KLC�KoDQúvTsùh8,N�D.F Kq8L=RDQ=�@�_ÆK-ùUD�D�aJKXW
T�aJ;>ù�ùoT�Ns8XT�D�^Lü6WYKLN�MRù�G<F D3T�bAù�ú3KL]AùU;>=RD�NYT�aJDP[¦KLF F KXW.; ]J^lD��J8 � þJF DL@

��� î���í¢ñ ó���� ÿ<bJþJþEKqùUD�T�aA8XTlWYD1aA8:9LD18Éú�8LúsaJD1ùU; L�D1K,[28XT � KqùoT%[¦KLbJNlKLC�KoDQúvTsù%8,]A=ÏT�aJDÍú�8,]A=R;>=J8XT�D�þA8,; Nsù
N!'�)�� �
	�Q�8,N�D.N�D3T�bJN�]JDQ=%; ]6T�aJD�ùUDQûqbJD�]Aú3D�ùUaJKXW.]l; ] !�; ^LbJN�D"�2C<ü-T�aJD �AF T�D�NhKLN�aJKLbAùUD�MLD�D�þJ; ]J^�ùoT�D�þ�@qB�þJþJF ü<; ]J^
T�aJDP]A8,; 9LDÂùoT�Ns8XT�D�^Lü%T�K%T�aJ;>ù.ùUDQûqbJD�]Aú3DÂ8,]A=�8Lù�ùUb � ; ]J^l8,]1; ]J; T�;>8,F F ü`D � þRToü�8,þJþJF ;>ú�8XT�; KL]	ú�8LúsaJDLG<WYD2KLCAùUD�N�9LD
T�aJD.CED�aA8:9<; KLbJN#ùUaJKXW.]-; ]�!�; ^LbJN�D-
J@ ��D�N�D�WYD.8Lù�ùUb � DhT�aA8XT#T�aJD.8,þJþJF ;>ú�8XT�; KL]lú�8LúsaJDY;>ù#ùUþJF ; T�D�9LD�]JF ü�CED3ToWYD�D�]
KLC�KoDQúvTsù '�)��(" 8,]A= �
	��#$�@5_�aJD2T�K,Ts8,F�]<b � CED�N.K,[�KLC�KoDQúvTsù�F Kq8L=RDQ=�;>ù R� JG<W.aJ;>úsa1;>ù.ú3F DQ8,N�F ü6]JK,T�KLþRT�; � 8,FH@

�L@ N!'�
�� ���3Q
RR@ N!'���� � � Q	J@ N!'���� � � Q%A@ N!' � � ���3Q
�R@ N!'���� ��
3Q

J@ N!' � � ���3Q
�<@ N!'���� ���3Q
�J@ N!'���� � � Q�J@ N!'���� � � Q�  J@5N!'���� ���3Q
���L@5N!'���� ���3Q
��RR@5N!' � � � � Q��	J@5N!'���� ����Q

��������� � �Y8,]A=R;>=J8XT�D
þA8,; Nsù�8Lù�N�D3T�bJN�]JDQ=ÂC<ü
T�aJD �AF T�D�N�KLN`aJKLbAùUD��
MLD�D�þJ; ]J^6ùoT�D�þ�@

�Y8,]A=R;>=J8XT�DPþA8,; N �Y8LúsaJDÂú3KL]qT�D�]qT 	�KA@JK,[�KLC�KoDQúvTsù�F Kq8L=RDQ=
N!'�
�� ���3Q N!'�
�� ���3Q R
N!'���� � � Q N!'�
�� '���� ����� � � Q R
N!'���� � � Q N!'���� '���� ����� � � Q �
N!' � � ���3Q N!'���� ' � � � � � ���3Q R
N!'���� ��
3Q N!' � � '���� ����� ��
3Q �
N!' � � ���3Q N!'���� ' � � ��
�� ���3Q �
N!'���� ���3Q N!' � � '���� ����� ���3Q �
N!'���� � � Q N!'���� '���� ����� � � Q R
N!'���� � � Q N!'���� '���� ����� � � Q �
N!'���� ���3Q N!'���� '���� � � � ���3Q R
N!'���� ���3Q N!'���� '���� ����� ���3Q R
N!' � � � � Q N!'���� ' � � ����� � � Q R
N!'���� ����Q N!' � � '���� � � � ����Q �

��������� �9��Ns=RD�N.K,[�D��RDQú3bRT�; KL]1[¦KLN�T�aJDÂ]A8,; 9LDPùoT�Ns8XT�D�^LüL@

� / � D JP8;F-LK: D#<�573I<�: $��

B�ùU; � þJF DYCJbRT�D�M¢DQúvT�; 9LDY8,þJþJN�Kq8LúsaP;>ù�T�K2=RD3[¦D�NÆT�aJDhN�D��A]JD � D�]qT�ùoT�D�þ�bJ]qT�; F<8,F F<ú�8,]A=R;>=J8XT�DhþA8,; NsùÆ8,N�Dh8:9X8,; F>8,CJF DLG
T�K�ùUKLNUT¢T�aJD�F ;>ùoTÆK,[Jú�8,]A=R;>=J8XT�D#þA8,; Nsù�C<ü�T�aJD�; NÆKLC�KoDQúvT�;>=RD�]qT�; �AD�Nsù '�)��("%G�ù�8:üLG�8,]A=�T�aJD�]ÂT�K.WYKLN�M�ùUDQûqbJD�]qT�;>8,F F ü
=RKXW.]6T�aJDPF ;>ùoTQ@Jÿ<bAúsa18�þEKLF ;>ú3ü6D�]AùUbJN�DQù�T�aA8XTYT�aJD�N�DP8,N�D�]JK%N�D�þJF ;>ú�8XT�DQ=l[¦D3TsúsaJDQùYKL]`T�aJD � D � CED�NsùhK,[ "%G<CJbRT
T�aJD�N�D�ú�8,]1CED�=R;>ùUM ����� ú3KqùoT�8Lù�ùUKRú3;>8XT�DQ=�W.; T�a1T�aJD�ùUKLNUT.; [�T�aJDÂ]<b � CED�N.K,[#ú�8,]A=R;>=J8XT�DPþA8,; Nsù�;>ù�9LD�N�ü`F>8,N�^LDL@
�hF DQ8,N�F üLGJùUK � D $5KLC�KoDQúvTsù.ùoT�; F F�aA8:9LD2T�KlCEDP[¦D3TsúsaJDQ= � bJF T�; þJF DPT�; � DQù�@
�%�J8 � þJF D R`ùUaJKXW�ù�T�aJDlKLNs=RD�N28,]A=ýþED�NU[¦KLN � 8,]Aú3D-K,[�T�aJD6ùU; � þJF DlùoT�Ns8XT�D�^Lü1[¦KLN�T�aJD6ùUDQûqbJD�]Aú3D-^L; 9LD�]ý; ]

!�; ^LbJN�D �R@3_�aJD�ùU; � þJF D#T�DQúsaJ]J;>ûqbJD�KLbRT�þED�NU[¦KLN � ù¢T�aJD�]A8,; 9LDLG�ùU; ]Aú3D#T�aJD#T�K,Ts8,F,]<b � CED�NÆK,[<KLC�KoDQúvTsù�F Kq8L=RDQ=2;>ù%� �<@

��� î���í¢ñ ó���� _�aJ;>ù�D��J8 � þJF D%ùUaJKXW�ù�T�aJD%D��RDQú3bRT�; KL]ÍT�Ns8Lú3D�[¦KLN�T�aJDlùU; � þJF DlùoT�Ns8XT�D�^LüLGAW.aJ;>úsaÉùUKLNUTsù.T�aJDlú�8,]��
=R;>=J8XT�DlþA8,; Nsù N!'�)�� �
	�Q�C<ü#'�)�� "%G�þA8:ü<; ]J^�]JK	þA8,NUT�;>ú3bJF>8,NP8XTUT�D�]qT�; KL]ÖT�K �
	,@I��]ÖT�aJ;>ùPD��J8 � þJF DLG�WYDl8Lù�ùUb � D
T�aA8XT.KL]JF ü6KL]JDPKLC�KoDQúvT '�)���"0;>ù�MLD�þRT�; ]�T�aJDÂ8,þJþJF ;>ú�8XT�; KL]1ú�8LúsaJDP8,]A=6T�aJDPN�D � 8,; ]J; ]J^lùUþA8Lú3D2;>ù�bAùUDQ=`C<ü �
	
KLC�KoDQúvTsù�@5_�aJDPT�K,Ts8,F�]<b � CED�N�K,[�KLC�KoDQúvTsù�F Kq8L=RDQ=�;>ù � �<@

�



�Y8,]A=R;>=J8XT�DPþA8,; N �Y8LúsaJDPú3KL]qT�D�]qT 	�KA@JK,[�KLC�KoDQúvTsù�F Kq8L=RDQ=
N!' � � � � Q N!' � � � � Q R
N!' � � ���3Q N!' � � � � � ���3Q �
N!' � � ���3Q N!' � � � � � ����� ���3Q �
N!'���� � � Q N!'���� ����� ����� � � Q �
N!'���� ����Q N!'���� ����� � � � ����Q �
N!'���� ���3Q N!'���� � � � ����� ���3Q �
N!'���� ��
3Q N!'���� ����� ����� ��
3Q �
N!'���� ���3Q N!'���� ����� ��
�� ���3Q �
N!'���� � � Q N!'���� ��
�� ����� � � Q R
N!'���� � � Q N!'���� ��
�� ����� � � Q �
N!'���� ���3Q N!'���� ����� � � � ���3Q R
N!'�
�� ���3Q N!'�
�� � � � ����� ���3Q R
N!'���� � � Q N!'���� ����� ����� � � Q �

� / � DG: $�8;:�O�<�:
� D#<�573I<�: $��

I�8,F>=RbJN�; D LdN8�������/Q2þJN�KLþEKqùUDQ= 8,]ÏD�Q`ú3; D�]qTlùUDQûqbJD�]Aú3; ]J^ � D3T�aJKR= [¦KLN KoKL; ]ÏþJN�KRú3DQù�ùU; ]J^ÍbAùU; ]J^�KoKL; ]Ï; ]A=R;>ú3DQù�G
W.aJ;>úsa-aA8LùÆCED�D�]-N�DQú3D�]qT�F üÂ8L=J8,þRT�DQ=ÂC<ü�V#8XT�D�Fq8,]A=-7�D �j; TUT N8������
�QET�K � ; ]J; � ; L�DhT�aJD�ú3KqùoT�K,[JT�aJDYN�D��A]JD � D�]qT
ùoT�D�þ [¦KLN�ùUþA8XT�;>8,F%KoKL; ]Aù�@��ÉDýN�D3[¦D�N6T�KÏT�aJ;>ù � D3T�aJKR= 8Lù ò�óP���6ó3öAï�ó c ùUDQûqbJD�]Aú3; ]J^A@hB ùUD�^ � D�]qT�;>ù`=RD��A]JDQ=
=Rü<]A8 � ;>ú�8,F F ü�C<ü`T�aJD � 8)�R; � b � ]<b � CED�N�K,[�" KLC�KoDQúvTsù�T�aA8XT2ú�8,]	CED�F Kq8L=RDQ=1; ]qT�KlT�aJD-8,þJþJF ;>ú�8XT�; KL]Íú�8LúsaJD
ùUbAúsa�T�aA8XT�T�aJD�N�DY;>ù�D�]JKLbJ^La%ùUþA8Lú3DhF D3[øT�[¦KLN#8XT#F DQ8LùoT�KL]JD�ùUþA8XT�;>8,F<KLC�KoDQúvT�K,[ $�@)_�aJD�=RD3Ts8,; F>ù�K,[JT�aJD.ùUD�^ � D�]qT�DQ=
8,F ^LKLN�; T�a � 8,N�DP=RDQù�ú3N�; CEDQ=1; ]	B�F ^LKLN�; T�a � %A@ %A@

��� ��� � �! ��� � ÿ<D�^ � D�]qT�DQ=Íÿ<DQûqbJD�]Aú3; ]J^
O2; 9LD�]�8ÂF ;>ùoT�K,[Æú�8,]A=R;>=J8XT�D�þA8,; Nsù N!'�) � �
	3QvG<N�D3T�bJN�]6þA8,; Nsù�K,[�KLC�KoDQúvTsùYù�8XT�;>ùo[¦ü<; ]J^ÂT�aJD2^L; 9LD�]`ùUþA8XT�;>8,FAþJN�DQ=R;>ú�8XT�D
8X[øT�D�N.þED�NU[¦KLN � ; ]J^68lùUD�^ � D�]qT�DQ=1ùUKLNUTQ@
�%� ��� ÿ<KLNUT.C<ü '�)���ÿ<KLNUT�T�aJD�ú�8,]A=R;>=J8XT�DPF ;>ùoT�C<ü '�)U@
��U ��� S.DQ8L=�ùUD�^ � D�]qT���S.DQ8L=`8%ùUbJCAùUD3T "
	.K,[
"0; ]qT�K � D � KLN�ü6ùUbAúsa`T�aA8XTYT�aJD�N�D�;>ùYD�]JKLbJ^La�ùUþA8Lú3D�F D3[øTY[¦KLN.8XT

F DQ8LùoT.KL]JDÂKLC�KoDQúvT�[¦N�K � $�@
� � ��� ÿ<KLNUT "
	��9��D3T�$
�P=RD�]JK,T�D2T�aJD�ùUD3T.K,[�=R; M¢D�N�D�]qT�KLC�KoDQúvT.;>=RD�]qT�; �AD�Nsù�K,[ � D � CED�Nsù�K,[#ÿ�W.aJ;>úsa	8,þJþEDQ8,N�; ]

T�aJDPT�bJþJF DQù.K,[ "
	Q@Eÿ<KLNUT "
	�C<ü �
	���$
�,@
� ����� S.D��A]JD � D�]qT�ùoT�D�þ���!JD3TsúsaÂT�aJDh=R; M¢D�N�D�]qT�KLC�KoDQúvTsù �
	��#$
�#KL]JD#C<ü2KL]JDh8,]A=PþA8Lù�ù¢T�aJD � T�K.T�aJDhN�D��A]JD � D�]qT

ùoT�D�þ�@
� � ��� S.D�þED3T�; T�; KL]�����[�]JK6ú�8,]A=R;>=J8XT�DPþA8,; Nsù.8,N�D2F D3[øTQGAN�D3T�bJN�]1N�DQùUbJF TQGRK,T�aJD�N�W.;>ùUDP^LK%T�K ��U @

ÿ<D�^ � D�]qT�DQ=lùUDQûqbJD�]Aú3; ]J^P^LbA8,Ns8,]qT�D�DQù�T�aA8XT�]JKÂKLC�KoDQúvT�'�)���" W.; T�aJ; ]`8ÂùUD�^ � D�]qT#;>ù#F Kq8L=RDQ=-ToW.;>ú3DL@/��KXW �
D�9LD�NQGLKLC�KoDQúvTsù�; ]($ 8,þJþEDQ8,N�; ]J^�; ]�ùUD�9LD�Ns8,FAùUD�^ � D�]qTsùh8,N�D�F ; MLD�F ü%T�K�CED�[¦D3TsúsaJDQ= � bJF T�; þJF D�T�; � DQù�@��%�J8 � þJF D�	
ùUaJKXW�ùÆT�aJD�T�Ns8Lú3Dh[¦KLN�ùUD�^ � D�]qT�DQ=%ùUDQûqbJD�]Aú3; ]J^AG,ú3KLN�N�DQùUþEKL]A=R; ]J^�T�K2T�aJD.; ]JþJbRThùUDQûqbJD�]Aú3D�K,[�!�; ^LbJN�D �R@�!JKLN�KLbJN
D��J8 � þJF DLGAT�aJD%ùUD�^ � D�]qT�DQ=ÍùoT�Ns8XT�D�^Lü1þED�NU[¦KLN � ù�WYKLNsùUDPT�aA8,]ÍT�aJD%ùU; � þJF D%ùoT�Ns8XT�D�^Lü1CJbRT2CED3TUT�D�N�T�aA8,]ý]A8,; 9LDLG
F Kq8L=R; ]J^O� �-KLC�KoDQúvTsù�@

��� î���í¢ñ ó���� _�aJ;>ùlD��J8 � þJF D	ùUaJKXW�ù-T�aJDÍCED�aA8:9<; KLbJNlK,[�T�aJDÍùUD�^ � D�]qT�DQ= ùoT�Ns8XT�D�^LüL@%_�aJD1T�K,Ts8,F.]<b � CED�N6K,[
KLC�KoDQúvTsù�F Kq8L=RDQ=�;>ù � �J@

�



�Y8,]A=R;>=J8XT�DPþA8,; N �Y8LúsaJDPú3KL]qT�D�]qT 	�KA@JK,[�KLC�KoDQúvTsù�F Kq8L=RDQ=
N!' � � � � Q N!' � � '���� '���� � � Q %
N!'���� � � Q N!' � � '���� '���� ���3Q  
N!'���� � � Q N!' � � '���� '���� ���3Q  
N!' � � ���3Q N!' � � '���� '���� ���3Q �
N!' � � ���3Q N!' � � '���� '���� ���3Q �
N!'���� ����Q N!' � � '���� '���� ����Q �
N!'���� ���3Q N!' � � '���� '���� ���3Q �
N!'���� ��
3Q N!' � � '���� '���� ��
3Q �
N!'���� ���3Q N!' � � '���� '���� ���3Q �

��Kq8L=�]JD��<T�ùUD�^ � D�]qT
N!'���� � � Q N!'���� '���� '�
�� � � Q %
N!'���� ���3Q N!'���� '���� '�
�� ���3Q �
N!'�
�� ���3Q N!'���� '���� '�
�� ���3Q �

��Kq8L=�]JD��<T�ùUD�^ � D�]qT
N!'���� � � Q N!'���� '���� '���� � � Q R

!JN�K � T�aJD�8,CEKX9LD�=R;>ù�ú3bAù�ùU; KL]-; T�CEDQú3K � DQù#ú3F DQ8,N�T�aA8XT�CEK,T�a%T�aJD.ùU; � þJF D�8,]A=%ùUD�^ � D�]qT�DQ=%ùoT�Ns8XT�D�^L; DQùÆ[\8:9LKLN
KL]JD6ùUD3TÂK,[�KLC�KoDQúvTsù2KX9LD�N2T�aJD6K,T�aJD�NQ@ _�aJ;>ùÂþEKLF ;>ú3üý;>ùÂ8L=R9X8,]qTs8,^LD�KLbAù�; [�KL]JD6ùUD3TÂ;>ù � bAúsaÉF>8,N�^LD�N2T�aA8,]ÖT�aJD
K,T�aJD�N�KLN.; [�T�aJD�N�DÂ;>ù�aJ; ^LaÍùUMLD�W ; ]ÍKL]JD�=J8XTs86ùUD3TQ@ ��KXWYD�9LD�NQGRW.aJD�N�DPT�aJD�ûqbJD�N�ü�KLþRT�; � ; L�D�N�=RK<DQù.]JK,T�M<]JKXW
T�aJDÂN�DQùUbJF T�; ]J^6=R;>ùoT�N�; CJbRT�; KL] î2í^avð\õ)avð GE8 � KLN�D2CA8,F>8,]Aú3DQ=18,þJþJN�Kq8Lúsa�;>ù�8XTUT�Ns8LúvT�; 9LDL@

��]	T�aJD�]JD��<T2ùUDQúvT�; KL]�GJWYD�=RDQù�ú3N�; CED-8l]JD�W 8,F ^LKLN�; T�a � T�aA8XT2=Rü<]A8 � ;>ú�8,F F ü�CA8,F>8,]Aú3DQù�T�aJDÂToWYK`ùUD3Tsù�@�_�aJD
]JD�W0ùoT�Ns8XT�D�^Lü6;>ù.ú�8,F F DQ= � ð ��� � î � @

� /��  �J $ !# N3�$ D#<�573I<�: $��
_�aJD L�; ^/� LQ8,^�8,F ^LKLN�; T�a � ;>ùY8,; � DQ=68XT � 8)�R; � ;>ùU; ]J^ÂT�aJD2D�M¢DQúvT�; 9LD�]JDQù�ù�K,[�T�aJD28,þJþJF ;>ú�8XT�; KL]`ú�8LúsaJD�C<ül^LbJ;>=R; ]J^
T�aJDýT�Ns8:9LD�Nsù�8,F.K,[PT�aJDÖF ;>ùoT1K,[�ú�8,]A=R;>=J8XT�DQù`C<ü�T�aJDÉú3KL]qT�D�]qTsù`K,[PT�aJDÉ8,þJþJF ;>ú�8XT�; KL] ú�8LúsaJDL@ _�aJDÖ8,þJþJN�Kq8Lúsa
8L=RKLþRT�DQ=`8Lù�ùUb � DQù#T�aA8XTYKLC�KoDQúvTsù�K,[�KL]JD�KLþED�Ns8,]A=6ùUD3TYW.aJ;>úsa�8,N�D�ú3F KqùUD�; ]�ùUþA8Lú3D�8,N�D�F ; MLD�F ü%T�K-aA8:9LD�ùU; � ; F>8,N
ùUD3Tsù.K,[#; ]qT�D�NsùUDQúvT�; ]J^6KLC�KoDQúvTsù�[¦N�K � T�aJD�K,T�aJD�N�ùUD3TQ@=��]R[¦KLN � 8,F F üLGJ; [�ToWYK � D � CED�Nsù�K,[#S 8,N�DÂú3F KqùUD�ùUþA8XT�;>8,F F ü
8,]A=58,þJþEDQ8,N-; ]�ú�8,]A=R;>=J8XT�D`þA8,; Nsù�G�T�aJKqùUD1ú�8,]A=R;>=J8XT�D`þA8,; Nsù-8,N�D`F ; MLD�F üÖT�KÖaA8:9LD�ú3K � � KL] � D � CED�Nsù�K,[2ÿ¢G
8,]A=ÖùU; � ; F>8,N�F ü	[¦KLN2ToWYK1ú3F KqùUD � D � CED�Nsù2K,[�ÿ¢@ _�aJ;>ùÂùUbJ^L^LDQùoTsù�T�aA8XTÂ8,]ÖD�Q`ú3; D�]qTPT�Ns8:9LD�Nsù�8,F�ùUDQûqbJD�]Aú3D-;>ù2T�K
þJN�KRú3D�DQ=	T�aJN�KLbJ^La	T�aJDlú�8,]A=R;>=J8XT�D-F ;>ùoT2C<ü1T�aJKqùUD-þA8,; Nsù�GE8,F T�D�N�]A8XT�D�F üLGAW.; T�aÉú3F KqùUD � D � CED�Nsù�K,[�ÿÍ8,]A=ÍW.; T�a
ú3F KqùUD � D � CED�Nsù%K,[2SÂ@ �ÍKLN�D1þJN�DQú3;>ùUD�F üLGÆT�aJD L�; ^/� LQ8,^ÉùoT�Ns8XT�D�^LüÉ;>ù%; ]qT�D�]A=RDQ=5T�KÉþED�NU[¦KLN � CEDQùoT6W.aJD�]5T�aJD
[¦KLF F KXW.; ]J^6ú3KL]A=R; T�; KL]1aJKLF>=Jù��

��[P8,]5KLC�KoDQúvT '�) � " ;>ù N\ùUþA8XT�;>8,F F ü5Q-ú3F KqùUD`T�KÉKLC�KoDQúvTsù�� � � � ������� � � � ���	��
 $ 8,]A= � � ;>ù%ú3F KqùUD`T�K
'
	 �("\N
������ QvGRT�aJD�]	; T�;>ù.F ; MLD�F ü6T�aA8XT '
	Â;>ù.8,F>ùUK6ú3F KqùUD2T�K ������� � � � ���¢@
_�aJD�T�aJN�bAùoTYK,[¢T�aJD L�; ^/� LQ8,^�8,F ^LKLN�; T�a � ;>ù#T�K-þJbRT.8,]6D � þJaA8LùU;>ùhKL]6KL]JD�K,[¢T�aJD�ToWYK-ùUD3Tsù�G<ù�8:ü $�G<8Lù�F KL]J^

8LùÂT�aJD�N�D18,N�D $0KLC�KoDQúvTsù�; ]ÏT�aJD1ú�8LúsaJD6W.aJ;>úsa5aA8:9LD6]JK,T%üLD3T%CED�D�]5þJN�KRú3DQù�ùUDQ= ú3K � þJF D3T�D�F ü W.; T�a5N�DQùUþEDQúvT
T�K1T�aJD`ú�8,]A=R;>=J8XT�DlF ;>ùoTQ@I��[.8,F F#ú�8LúsaJDlKLC�KoDQúvTsù2K,[�KL]JDlùUD3T-8,N�D%þJN�KRú3DQù�ùUDQ=�GET�aJD68,F ^LKLN�; T�a � ùUW.; TsúsaJDQù2T�K1T�aJD
N�DQùUþEDQúvT�; 9LD-K,T�aJD�NPùUD3TÂ8,]A=ýþJN�KRú3DQù�ùUDQù�8,F F�ú�8LúsaJD-KLC�KoDQúvTsù2K,[#T�aJ;>ùPùUD3TQ@I
YüEL�; ^/� LQ8,^L^L; ]J^6CED3ToWYD�D�]ÖCEK,T�aÉùUD3Tsù
WYDl8,F T�D�N�]A8XT�D�T�aJD%D � þJaA8LùU;>ù�KL]ÖKL]JD%K,[#T�aJD%ToWYK�N�D�F>8XT�; KL]Aù�GEü<; D�F>=R; ]J^18 � bAúsa � KLN�D%CA8,F>8,]Aú3DQ=ÍD��RDQú3bRT�; KL]
T�aA8,]1T�aJDÂK,T�aJD�N�ToWYK6=RD3[¦D�N�N�DQ=1ùoT�Ns8XT�D�^L; DQù�@

_�aJD L�; ^/� LQ8,^ � D3T�aJKR=	bAùUDQù.ToWYKlF ;>ùoTsù�� 8,]A=����\@ �h8Lúsa	D�]qT�N�ü�� ��� ùoT�KLN�DQù.8`ú�8,]A=R;>=J8XT�DÂþA8,; N N!'�)�� �
	�Q
8,F KL]J^ÏW.; T�a 8 	E8,^5; ]A=R;>ú�8XT�; ]J^5W.aJD3T�aJD�N6T�aJ;>ù�þA8,; N`aA8Lù�8,F N�DQ8L=Rü5CED�D�] þJN�KRú3DQù�ùUDQ= KLN`]JK,TQ@ _�aJ;>ù 	E8,^5;>ù
]JDQú3DQù�ù�8,N�üLGqùU; ]Aú3D2; ]`T�aJDPú3KLbJNsùUD�K,[TL�; ^/� LQ8,^L^L; ]J^AGLWYD � 8:ü6ùUM<; þ1ú3D�NUTs8,; ]`þA8,; NsùhW.aJ;>úsa`aA8:9LD�T�K-CEDPþJN�KRú3DQù�ùUDQ=
F>8XT�D�NQ@+�ÉD�8,F>ùUK � 8,; ]qTs8,; ]	8lþA8,; N�K,[#ú3bJNsùUKLNsù�GRKL]JDPK,[#W.aJ;>úsa	þEKL; ]qTsù�T�KlT�aJD�D�F D � D�]qT�� ��� T�aA8XT�aA8Lù.CED�D�]
þJN�KRú3DQù�ùUDQ=	CED3[¦KLN�D-WYD L�; ^/� LQ8,^L^LDQ=	8,]A=	T�aJD-K,T�aJD�NQGAþEKL; ]qT�; ]J^`T�K`T�aJD-]JD��<T2D�F D � D�]qT�T�K�CED%þJN�KRú3DQù�ùUDQ=�@�_�aJD
� � F ;>ùoT�ú3KL]AùU;>ùoTsù2K,[YD�]qT�N�; DQù2aA8:9<; ]J^�T�aJD%[¦KLF F KXW.; ]J^�[¦KLN � N �
	������)QvG�W.; T�a����6CED�; ]J^Í8�þEKL; ]qT�D�NPT�KÍ8,]ÖD�]qT�N�ü
��� ����N!'�)�� �
	�Qh[¦KLN�ùUK � D��s@�_�aJDÂ=RD3Ts8,; F>ù.K,[ÆT�aJD L�; ^/� LQ8,^l8,F ^LKLN�; T�a � 8,N�DÂ=RDQù�ú3N�; CEDQ=�; ]ÍB�F ^LKLN�; T�a � RR@

	�K,T�D�T�aA8XT�T�aJDPKLC�KoDQúvTsù �
	���$58,N�D2F Kq8L=RDQ=`; ]`T�aJDPKLNs=RD�NY; ]1W.aJ;>úsa�T�aJD�ü`8,þJþEDQ8,N�; ]�� 8,]A=`]JK%[¦bJNUT�aJD�N
ùUDQûqbJD�]Aú3; ]J^Í;>ùÂþED�NU[¦KLN � DQ=�@�B�þJþJF ü<; ]J^ÖB�F ^LKLN�; T�a � R`T�KÍT�aJD`ùUDQûqbJD�]Aú3D6^L; 9LD�]É; ] !�; ^LbJN�D��1N�DQùUbJF TsùÂ; ]ÉT�aJD

�  



��� ��� � �! ��� U _E; ^/�U_¢8,^
O2; 9LD�]ý8lF ;>ùoT�K,[�ú�8,]A=R;>=J8XT�D�þA8,; Nsù �lGAN�D3T�bJN�]Í8,F FÆþA8,; Nsù.K,[#KLC�KoDQúvTsù�ù�8XT�;>ùo[¦ü<; ]J^lT�aJD-^L; 9LD�]ÍùUþA8XT�;>8,F�þJN�DQ=R;>ú�8XT�D
bAùU; ]J^%T�aJD L�; ^/� LQ8,^lùoT�Ns8XT�D�^LüL@
� � ��� ÿ<KLNUT � ��ÿ<KLNUT � C<ü '�)U@
� U ��� ÿ<KLNUT�� � �#��]J; T�;>8,F ; L�D � � ùUbAúsaÍT�aA8XT2DQ8Lúsa N!'�) � �
	3Q � � T�aJD�N�D-;>ù28�ú3KLN�N�DQùUþEKL]A=R; ]J^6D�]qT�N�üSN �
	������)Q � � �

W.; T�a ���-þEKL; ]qT�; ]J^%T�K���� � �l@ 	�D��<T�ùUKLNUT ����C<ü �
	L@
� � ��� ��Kq8L= N!'�) � �
	3Q ����]JF DQù�ù`8,F F.D�]qT�N�; DQùl; ] � 8,N�D	þJN�KRú3DQù�ùUDQ=�G#F Kq8L=5T�aJDÍ]JD��<T�bJ]JþJN�KRú3DQù�ùUDQ=�KLC�KoDQúvT6þA8,; N

N!'�) � �
	3Q ��� ; ]qT�K%T�aJD�ú�8LúsaJDÂ8,]A=�þA8Lù�ùYT�aJD � T�KlT�aJDÂN�D��A]JD � D�]qT�ùoT�D�þ�@
������� ��Kq8L= �
	 � !JKLN%DQ8Lúsa5KLC�KoDQúvT '�) � " W.aJ;>úsa5;>ù-; ]5T�aJD	8,þJþJF ;>ú�8XT�; KL]5ú�8LúsaJDLG�F Kq8L= T�aJD1ú3KLN�N�DQùUþEKL]A=R; ]J^

bJ]JþJN�KRú3DQù�ùUDQ=ÖKLC�KoDQúvT��
	 � $ 8LùP^L; 9LD�]ÉC<üÍT�aJD6D�]qT�N�; DQùP; ]���� � �Õ; [.8,]A=ÉKL]JF üý; [ �
	6;>ùP]JK,T-8,F N�DQ8L=Rü
þJN�DQùUD�]qT�; ]lT�aJD�ú�8LúsaJDL@LV#8Lù�ù�DQ8LúsalþA8,; N N!'�) � �
	3Q�T�KÂT�aJD�N�D��A]JD � D�]qTYùoT�D�þ�@��ý8,N�M ���P8Lù#CED�; ]J^�þJN�KRú3DQù�ùUDQ=�@
S.D�þEDQ8XT.T�aJ;>ù�ùoT�D�þ	bJ]qT�; F�T�aJD�N�DP;>ù.]JKlbJ]JþJN�KRú3DQù�ùUDQ= '�)�; ]1T�aJDÂCJb�M¢D�NQ@

� � ��� ��Kq8L=�'�)��#��[#T�aJD�N�D-;>ù28,]ýKLC�KoDQúvT �
	 � $ ; ]ýT�aJD%8,þJþJF ;>ú�8XT�; KL]Öú�8LúsaJDLGJ[¦KLN�W.aJ;>úsaÖ8XT2F DQ8LùoT2KL]JD � 	 � � �
þEKL; ]qTsù�T�K�8,]ÍbJ]JþJN�KRú3DQù�ùUDQ=Íú�8,]A=R;>=J8XT�D�þA8,; N�; ]���� � ��N!'�)�� �
	�Q�T�aJD�]ýF Kq8L=�T�aJD%ú3KLN�N�DQùUþEKL]A=R; ]J^ '�) � "
8,]A= þA8Lù�ùEN!'�) � �
	�Q-T�K T�aJDÍN�D��A]JD � D�]qT�ùoT�D�þ�@hB.[øT�D�N`T�aJD�ü�aA8:9LD	CED�D�] þJN�KRú3DQù�ùUDQ= � 8,N�M����É8LùlCED�; ]J^
þJN�KRú3DQù�ùUDQ=�@�S.D�þEDQ8XTPT�aJ;>ùPbJ]qT�; F#T�aJD�N�D%;>ùP]JK	bJ]JþJN�KRú3DQù�ùUDQ= �
	l; ]ÖT�aJD68,þJþJF ;>ú�8XT�; KL]Éú�8LúsaJDL@���[YT�aJD�N�Dl8,N�D
8,]<ü`bJ]JþJN�KRú3DQù�ùUDQ= '�) & ù�; ]1T�aJD�8,þJþJF ;>ú�8XT�; KL]	ú�8LúsaJDP^LK%T�K����ÆGJD�F>ùUDP^LK%T�K�� ��@

T�Ns8Lú3D�ùUaJKXW.]l; ] �%�J8 � þJF D %A@�_�aJD L�; ^/� LQ8,^�ùoT�Ns8XT�D�^Lü�þED�NU[¦KLN � ùh8Lù#WYD�F FE8Lù#T�aJD2ùU; � þJF D�8,]A=lCED3TUT�D�NhT�aA8,]lT�aJD
ùUD�^ � D�]qT�DQ=1ùoT�Ns8XT�D�^LüL@

��� î���í¢ñ ó�� � _�aJ;>ù-D��J8 � þJF D1ùUaJKXW�ùÂT�aJD�þED�NU[¦KLN � 8,]Aú3D�K,[.T�aJD L�; ^/� LQ8,^ÍT�DQúsaJ]J;>ûqbJDL@@_�aJD�T�K,Ts8,FY]<b � CED�N%K,[
KLC�KoDQúvTsù�F Kq8L=RDQ=�;>ù � �<@

�Y8,]A=R;>=J8XT�DPþA8,; N �Y8LúsaJDPú3KL]qT�D�]qT 	�KA@JK,[�KLC�KoDQúvTsù�F Kq8L=RDQ=
N!' � � � � Q N!' � � � � Q R
N!' � � ���3Q N � � � ' � � ���3Q �
N!' � � ���3Q N � � � ����� ' � � ���3Q �

�haA8,]J^LD2T�K $
N!'���� � � Q N ����� ����� � � � '���Q �
N!'���� � � Q N ����� '���� � � � '���Q �
N!'���� � � Q N!'���� '���� � � � '���Q �
N!'���� � � Q N!'���� '���� � � � '��3Q �

O2KlCA8LúsM6T�K "
N!'���� ����Q N!'���� '���� '���� ����Q R
N!'���� ���3Q N!'���� ����� '���� ���3Q �
N!'���� ��
3Q N ����� ����� '���� ��
3Q �
N!'���� ���3Q N ����� ��
�� '���� ���3Q �

O2K%T�K $
N!'���� ���3Q N ��
�� ����� ����� '���Q R
N!'�
�� ���3Q N ����� '���� ����� '�
�Q R

� �-��æ��sç�æ � (#ä�ê
�
	��#(	�UéN(�åJëoçhä

��]	KLNs=RD�NhT�K6; ]<9LDQùoT�; ^q8XT�D�T�aJDÂD�M¢DQúvT�K,[ÆT�aJD�=R; M¢D�N�D�]qT�ú�8LúsaJ; ]J^lùoT�Ns8XT�D�^L; DQù�G<WYDPNs8,]1ùUD�9LD�Ns8,F¢D��RþED�N�; � D�]qTsù�KL]
T�aJDÍÿ�� � � ���oB =J8XTs8ÖùUD3TONHÿqT�KL]JD�CJNs8,MLD�NQG�!JN�D�WÂG�8,]A=57�K�L�; D�N ������	�Qv@#�hF DQ8,N�F üLGÆT�aJD�þED�NU[¦KLN � 8,]Aú3D��A^LbJN�DQù
^L; 9LD�] ; ]�T�aJ;>ù`ùUDQúvT�; KL] =RD�þED�]A= KL]�T�aJDýúsaA8,Ns8LúvT�D�N�;>ùoT�;>ú�ù-K,[�T�aJDý=J8XTs8JG�CJbRT`; T`;>ùlF ; MLD�F üÏT�aA8XTlT�aJD	T�N�D�]A=Jù

���



KLCAùUD�N�9LDQ= W.; F F�aJKLF>= [¦KLN � KqùoT6ùUþA8XT�;>8,F�=J8XTs8J@@_ÆKÖ^LD3Tl8ÖCED3TUT�D�NlbJ]A=RD�NsùoTs8,]A=R; ]J^ýK,[�T�aJD	=R; M¢D�N�D�]qT%[\8LúvT�KLNsù
^LKX9LD�N�]J; ]J^6T�aJD%þED�NU[¦KLN � 8,]Aú3DLGEWYD�[¦KLF F KXWYDQ=ý8`[\8LúvT�KLN�;>8,F�D��RþED�N�; � D�]qTs8,F�=RDQùU; ^L]ýT�K18Lù�ùUDQù�ù�T�aJD%; ]
	AbJD�]Aú3DlK,[
ùUbAúsa	8LùUþEDQúvTsù�8LùY9X8,N�ü<; ]J^6=J8XTs8lúsaA8,Ns8LúvT�D�N�;>ùoT�;>ú�ù�@

�#/10 � 3I<�3EDG:=<�?

V�KLF ü<^LKL]Aù�[¦KLN�T�aJD�	��lF>8,]A=ýbAùUDQù�[¦N�K � T�aJD6ÿ�� � � ���oB =J8XTs8�ùUD3TPWYD�N�D KoKL; ]JDQ=ýW.; T�aýT�aJD%;>ùUF>8,]A=Jù�þEKLF ü<^LKL]
ùUD3TlT�KÏ=RD3T�D�N � ; ]JD�T�aJDÍF>8,]A=5bAùUD	þEKLF ü<^LKL]Aù%D�]Aú3F KqùU; ]J^ýT�aJDÍ;>ùUF>8,]A=5þEKLF ü<^LKL]Aù�@#B ù � 8,F F�]<b � CED�N6K,[2F>8,]A=
bAùUDÍþEKLF ü<^LKL]Aù N R��  �Q%8,]A= ;>ùUF>8,]A= þEKLF ü<^LKL]AùEN�
�
�Q%WYD�N�DÍ=R;>ù�ú�8,Ns=RDQ= CEDQú�8,bAùUD	T�aJD�ü5[\8,; F DQ= T�aJDý^LD�K � D3T�N�;>ú
; ]qT�D�^LN�; Toü%K,[¢T�aJDPÿ��oSN� ��7 
 �ÖÿON\B�CED�F@��������Q�bAùUDQ=%T�K�; � þJF D � D�]qThT�aJD L���KLNs=RD�N%�AF T�D�NQGLToü<þJ;>ú�8,F F ü-CEDQú�8,bAùUD�K,[
ùUD�F [P��; ]qT�D�NsùUDQúvT�; ]J^6CEKLbJ]A=J8,N�; DQù�@"��]ý8L=J=R; T�; KL]1T�K`; Tsù�ùUþA8XT�;>8,F�D��<T�D�]qTQGAWYD�8Lù�ùU; ^L]JDQ=�T�K6DQ8LúsaÍùUþA8XT�;>8,F�KLC�KoDQúvT�8
bJ]J;>ûqbJDh;>=RD�]qT�; �AD�N N\8Lù�ùU; ^L]JDQ=ÂùUD�N�;>8,F F ü2W.; T�aJ; ]�DQ8LúsaÂF>8,]A=ÂbAùUD�QvG:8�F>8,]A=PbAùUDYú3KR=RDLG:8,]A=�8.Ns8,]A=RK � ]<b � CED�NQ@ 
Yü
D��J8 � ; ]J; ]J^�8Â=R;>ùUþJF>8:ü�K,[¢T�aJD.KLC�KoDQúvTsù#^LD�]JD�Ns8XT�DQ=%; ]lKLNs=RD�N#C<ü-;>=RD�]qT�; �AD�NQGLWYD�[¦KLbJ]A=-T�aA8XTQGLW.; T�aJ; ]6DQ8LúsalF>8,]A=
bAùUDLG,þEKLF ü<^LKL]Aù#W.; T�a`ú3KL]AùUDQú3bRT�; 9LD�;>=RD�]qT�; �AD�Nsù#WYD�N�D�Toü<þJ;>ú�8,F F ü%ú3F KqùUD.ùUþA8XT�;>8,F F üL@qÿ<b � � 8,N�ü%úsaA8,Ns8LúvT�D�N�;>ùoT�;>ú�ù�K,[
T�aJDPT�DQùoT�=J8XTs8lùUD3Tsù.8,N�D2N�D�þEKLNUT�DQ=�; ]O_�8,CJF D �L@5_�aJD KoKL; ]1þJN�KLCJF D � ú3KL]AùU;>=RD�N�DQ=`aA8Lù��� � ����-ú�8,]A=R;>=J8XT�D2þA8,; Nsù
[¦N�K � T�aJD
�AF T�D�N�ùoT�D�þ�@
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YüqT�DQù
B�9<^A@ �Í; ] �ý8)�

�Æ8,]A=`bAùUD ����	5��
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K,T�aJD�NÂbAùUD�Nsù�[¦KLNPT�aJD`ùUüRùoT�D � CJb�M¢D�NQ@ Q _�aJD`8,þJþJF ;>ú�8XT�; KL]Éú�8LúsaJD6ùU; L�DlW�8Lù29X8,N�; DQ=ý[¦N�K �  J@ � ! N ���1KLC�KoDQúvTsù�G
R�� �PC<üqT�DQù Q#T�K�RR@ ��!\N8�����5��KLC�KoDQúvTsù�G"
���
 �PC<üqT�DQù Q�K,[�T�aJDPú3K � CJ; ]JDQ=�ùU; L�D2K,[�T�aJD2KLþED�Ns8,]A=`=J8XTs8%ùUD3Tsù�@,_�aJD
ùUüRùoT�D � CJb�M¢D�N�ùU; L�DÂW�8LùY9X8,N�; DQ=`[¦N�K � �  %þA8,^LDQù N��� �PC<üqT�DQù Q#T�K����  %þA8,^LDQù
N %A@  �� �ÍC<üqT�DQù Qv@

�ÉD6T�DQùoT�DQ=Ïú3K � CJ; ]A8XT�; KL]AùÂK,[�T�aJDQùUD`þA8,Ns8 � D3T�D�NsùPW.; T�a�ùU; �d�AF T�D�N%8,F ^LKLN�; T�a � ù���T�aJD�S �HT�N�D�D NHO2bRTUT � 8,]
������%,QÂ8,]A=�S � �HT�N�D�D N�
YDQúsM � 8,]J]5D3T68,FH@ ������ �QvGÆDQ8Lúsa5W.; T�a 8,]A=5W.; T�aJKLbRTlþJF>8,]JD1ùUWYD�D�þ�KLNs=RD�N�; ]J^ýK,[.T�aJD
T�Ns8:9LD�Nsù�8,FYK,[�T�N�D�DQùEN�
YN�; ]JM<aJK/M D3T�8,FH@ ������	�QvG@L���KLNs=RD�N�; ]J^ÉW.; T�a KL]JD	MLD�ü58,]A= W.; T�aj8XT � KqùoTl[¦KLbJN6MLD�üRù�@
!JKLbJN�ùUDQûqbJD�]Aú3; ]J^ � D3T�aJKR=JùYWYD�N�D�D�9X8,F bA8XT�DQ= �qT�aJD2]A8,; 9LDLGLT�aJDPùU; � þJF DLGqT�aJDPùUD�^ � D�]qT�DQ=�8,]A=lT�aJD L�; ^/� LQ8,^A@���]
T�D�N � ù2K,[hT�aJD������ ú3KqùoTP[¦KLNPN�D��A]JD � D�]qTQG¢WYD-[¦KLbJ]A=Ö]JK	ùU; ^L]J; �Eú�8,]qTÂ=R; M¢D�N�D�]Aú3DQù2CED3ToWYD�D�]ÖT�aJD6S �HT�N�D�Dl8,]A=
T�aJD-S � �HT�N�D�DLGJW.; T�aÍKLN�W.; T�aJKLbRT�þJF>8,]JD-ùUWYD�D�þ�@+�ÉD-8,F>ùUK`ú3KL]��AN � DQ=�T�aA8XT L���KLNs=RD�N�; ]J^lW.; T�aý8XT � KqùoTN%6MLD�üRù
8,F W�8:üRùÆKLbRT�þED�NU[¦KLN � ù�L���KLNs=RD�N�; ]J^�W.; T�a68PùU; ]J^LF DYMLD�üL@��ÉDYT�aJD�N�D3[¦KLN�DYN�DQùoT�N�;>úvT�KLbJN#N�D�þEKLNUT�; ]J^2K,[AT�aJD�KLCAùUD�N�9LDQ=
þED�NU[¦KLN � 8,]Aú3D.T�K�T�aJDPú�8LùUDQù�K,[�T�aJD2S � �HT�N�D�D�W.; T�a`þJF>8,]JD2ùUWYD�D�þ�8,]A=�L���KLNs=RD�N�; ]J^ÂW.; T�a�8XT � KqùoTh[¦KLbJNYMLD�üRùh8Lù
T�aJD
�AF T�D�N�8,F ^LKLN�; T�a � ù�@
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bJ]Aú3F bAùoT�D�N�DQ=	=J8XTs8JG<T�aJDÂKLC�KoDQúvT.;>=RD�]qT�; �AD�Nsù�WYD�N�DÂùoT�KLN�DQ=�; ]ÍùUDQûqbJD�]Aú3DPC<ü�8%Ns8,]A=RK � F ü���8Lù�ùU; ^L]JDQ=6; ]qT�D�^LD�NQ@
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=R; M¢D�N�D�]qTYùUDQûqbJD�]Aú3DQù�@�_�aJD�=RD3[¦D�N�N�DQ= � D3T�aJKR=Jù NøT�aJD�ùU; � þJF DLG,T�aJD�ùUD�^ � D�]qT�DQ=l8,]A=-T�aJD L�; ^/� LQ8,^,QÆDQ8LúsalN�D���ùUKLNUT
T�aJD2F ;>ùoTYK,[Æú�8,]A=R;>=J8XT�DQù�@7�ÉD2N�D�þEKLNUTQG,T�aJD�]�G<KLbJNhN�DQùUbJF Tsù�[¦KLNhT�aJD2=R; N�DQúvT�8,]A=`]A8,; 9LD � D3T�aJKR=Jù�[¦KLN�ú�8,]A=R;>=J8XT�DQù
[¦N�K � T�aJDYS � �HT�N�D�Dh8,]A= L���KLNs=RD�N �AF T�D�Nsù<N\ùUD�þA8,Ns8XT�D�F ü5QvGQ8,]A=P[¦KLN�T�aJDYùU; � þJF DLG:ùUD�^ � D�]qT�DQ=�8,]A=
L�; ^/� LQ8,^ � D3T�aJKR=Jù
N¦W.aJD�N�D2T�aJDÂN�DQùUbJF Tsù�8,N�D2; ]A=RD�þED�]A=RD�]qT�[¦N�K � T�aJD�úsaJKL;>ú3DPK,[J�AF T�D�N�8,F ^LKLN�; T�a � Qv@
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_�WYK�CA8LùUD�F ; ]JD�þED�NU[¦KLN � 8,]Aú3D%�A^LbJN�DQùÆ8,N�D#K,[J; ]qT�D�N�DQùoTQ@�_�aJD%�ANsùoT�;>ù�þED�NU[¦KLN � 8,]Aú3D#[¦KLN�8,]�; � � DQ=R;>8XT�DYùoT�Ns8XT�D�^LüLG
W.; T�aJKLbRTl8,]�8,þJþJF ;>ú�8XT�; KL]5ú�8LúsaJD���T�aJD cXðPa�ósô3ï � D3T�aJKR=�@%_�aJ;>ù%ú3KLN�N�DQùUþEKL]A=JùPT�KÖ8,F ^LKLN�; T�a � ù�W.aJ;>úsa5þJN�KRú3DQù�ù
ú�8,]A=R;>=J8XT�DQù�; � � DQ=R;>8XT�D�F ü KL] ^LD�]JD�Ns8XT�; KL] W.; T�aJKLbRTÍ8XTUT�D�]qT�; KL]jT�K � ; ]J; � ;>ùU; ]J^5T�aJDÖN�D��A]JD � D�]qT	ú3KqùoTQ@H��T
8,F F KXW�ù�ú3K � þA8,N�;>ùUKL]-K,[ET�aJD�T�DQúsaJ]J;>ûqbJDQù�þJN�DQùUD�]qT�DQ=-; ]%T�aJ;>ù#þA8,þED�N#W.; T�a � KqùoT�8,F ^LKLN�; T�a � ù�N�D�þEKLNUT�DQ=�T�K�=J8XT�DL@
_�aJDPùUDQú3KL]A=6;>ùhT�aJD 	AK<KLN�ú3KqùoTY[¦KLNYN�D��A]JD � D�]qT�W.aJ;>úsa18,F F KXW�ùh8Lù�ùUDQù�ù � D�]qTYK,[�T�aJDP8,CAùUKLF bRT�D�D�M¢DQúvT�; 9LD�]JDQù�ùYK,[
T�aJDPT�DQúsaJ]J;>ûqbJDQù�@

_�aJD`=R; N�DQúvT � D3T�aJKR= W�8LùPT�DQùoT�DQ=Ö[¦KLN-8,F Fhú3K � CJ; ]A8XT�; KL]AùÂK,[ �AF T�D�N-8,F ^LKLN�; T�a � GÆú3F bAùoT�D�N�; ]J^Í8,]A=ÏùUüRùoT�D �
CJb�M¢D�N�ùU; L�DL@

_�aJD 	AK<KLN�ú3KqùoT�W�8LùÆDQùoT�; � 8XT�DQ=-8Lù�T�aJD � ; ]J; � b � ]<b � CED�N�K,[E=R;>ùUM�8Lú�ú3DQù�ùUDQù�]JD�DQ=RDQ=ÂT�K�[¦D3Tsúsa%8,F F<KLC�KoDQúvTsù
; ]Aú3F bA=RDQ=Ï; ]ÏT�aJD1ú�8,]A=R;>=J8XT�D6T�bJþJF DQù�@@_�aJ;>ù�W�8Lù � DQ8LùUbJN�DQ= ùU; � þJF üÏ8LùÂT�aJD`]<b � CED�N%K,[.þA8,^LDQù-ú3KL]qTs8,; ]J; ]J^
KL]JD�KLN � KLN�D�KLC�KoDQúvTsùh; ]6T�aJD2ú�8,]A=R;>=J8XT�D�T�bJþJF DQù�@,_�aJD 	AK<KLNYú3KqùoTsù�WYD�N�D�	�
� �%�8Lú�ú3DQù�ùUDQù#[¦KLN�T�aJD2bJ]Aú3F bAùoT�D�N�DQ=
=J8XTs8lùUD3T�8,]A= 	�����	�[¦KLN L���KLNs=RD�N.ú3F bAùoT�D�N�; ]J^A@
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	�� �  � ��bJN]�ANsùoThT�DQùoTsùY=RDQ8,F TYW.; T�a`bJ]Aú3F bAùoT�D�N�DQ=`=J8XTs8J@ 	�K,T�D�T�aA8XThT�aJD
S � �HT�N�D�D�8,]A= L���KLNs=RD�NT�AF T�D�Nsù�þJN�KR=RbAú3D�;>=RD�]qT�;>ú�8,FRùUD3Tsù�K,[¢ú�8,]A=R;>=J8XT�DQù�G:8,F T�aJKLbJ^La-; ]l=R; M¢D�N�D�]qT�ùUDQûqbJD�]Aú3DQù�@�_�aJD
=RD3[¦D�N�N�DQ= � D3T�aJKR=Jù NøT�aJDlùU; � þJF DLGET�aJD%ùUD�^ � D�]qT�DQ=ý8,]A=	T�aJD L�; ^/� LQ8,^,Q�DQ8LúsaÍN�D���ùUKLNUT�T�aJD-F ;>ùoTPK,[hú�8,]A=R;>=J8XT�DQù�@
�ÉDPN�D�þEKLNUTQGLT�aJD�]�GRKLbJN�N�DQùUbJF Tsù�[¦KLNYT�aJDÂ=R; N�DQúvT.8,]A=`]A8,; 9LD � D3T�aJKR=JùY[¦KLN.ú�8,]A=R;>=J8XT�DQù�[¦N�K � T�aJDÂS � �HT�N�D�DP8,]A=
L���KLNs=RD�N �AF T�D�Nsù N\ùUD�þA8,Ns8XT�D�F ü5QvGJ8,]A=�[¦KLN�T�aJD-ùU; � þJF DLGAùUD�^ � D�]qT�DQ=	8,]A= L�; ^/� LQ8,^ � D3T�aJKR=Jù N¦W.aJD�N�DPT�aJDÂN�DQùUbJF Tsù
8,N�D%; ]A=RD�þED�]A=RD�]qTÂ[¦N�K � T�aJD`úsaJKL;>ú3D%K,[ �AF T�D�N�8,F ^LKLN�; T�a � Qv@ 	�K,T�D`8,F>ùUK�T�aA8XTQG�; ]ÉT�aJD �A^LbJN�DQù2N�D�þEKLNUT�; ]J^�T�aJD
=RD�þED�]A=RD�]Aú3D%K,[�þED�NU[¦KLN � 8,]Aú3D�K,[Y8 � D3T�aJKR=ÍKL]Ö8,þJþJF ;>ú�8XT�; KL]Öú�8LúsaJD%ùU; L�DLGAT�aJD%ú3bJN�9LDQù�8,N�D-F>8,CED�F F DQ=ÍC<ü1T�aJD
� 8)�R; � b � ]<b � CED�N.K,[�KLC�KoDQúvTsù�8,CJF D2T�KlCEDÂaJD�F>=1; ]1T�aJD�ú�8LúsaJDL@

_�aJD�þED�NU[¦KLN � 8,]Aú3D�K,[¢T�aJD2=R; N�DQúvT � D3T�aJKR=6KLþED�Ns8XT�; ]J^�KL]`ú�8,]A=R;>=J8XT�DQù#[¦N�K � L���KLNs=RD�Nh8,]A=6S�
3�HT�N�D�D �AF T�D�Nsù
N�!�; ^LbJN�DQù �	8,]A= ��QPT�aJD�D��RþEDQúvT�DQ= ; ]
	AbJD�]Aú3D�K,[.T�aJD�ùUüRùoT�D � CJb�M¢D�NQ@�B CJb�M¢D�N%K,[ ���  	þA8,^LDQù�F DQ8L=JùÂT�KÖ8
N�D��A]JD � D�]qT�ú3KqùoT�C<ü %� �! T�K �� �! F KXWYD�NÆT�aA8,]l8�9LD�N�ü�ù � 8,F F<CJb�M¢D�NQ@,V�N�KRú3DQù�ùU; ]J^2ú�8,]A=R;>=J8XT�DQùÆ[¦N�K � 8 L���KLNs=RD�N
�AF T�D�N.;>ù.8,F>ùUK%úsaJDQ8,þED�NYT�aA8,]1þJN�KRú3DQù�ùU; ]J^lS � �HT�N�D�D �AF T�D�N�ú�8,]A=R;>=J8XT�DQù�@�_�aJDPD��RþJF>8,]A8XT�; KL]�;>ùYT�aA8XT�T�aJD
L���KLNs=RD�N
�AF T�D�N�F KRú�8,F ;>ùUDQùYN�D3[¦D�N�D�]Aú3DQùYT�KlKLC�KoDQúvTsù�; ]1T�aJDÂF ;>ùoT�K,[�ú�8,]A=R;>=J8XT�DQù � KLN�DÂùoT�N�KL]J^LF ülT�aA8,]1T�aJD�S � �HT�N�D�D �AF T�D�NQ@
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ùU; L�DLGA8,]A=1T�aJDÂ]JD3TUT2D�M¢DQúvT�; 9LD�]JDQù�ù.K,[�T�aJD-ú�8LúsaJD2[\8,F F>ù�W.; T�aÍ; ]Aú3N�DQ8LùU; ]J^6ùUüRùoT�D � CJb�M¢D�N�ùU; L�DL@=��T�;>ù�CED3TUT�D�N�T�K
bAùUD � 8,; ] � D � KLN�ü�T�K`; ]Aú3N�DQ8LùUDPT�aJD%8,þJþJF ;>ú�8XT�; KL]Íú�8LúsaJD�Ns8XT�aJD�N.T�aA8,]	T�aJD%ùUüRùoT�D � CJb�M¢D�NQ@�_�aJD%=R; M¢D�N�D�]Aú3D
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������� ��� � 	�8,; 9LD � D3T�aJKR=ÖW.; T�aÏS � �HT�N�D�D �AF T�D�N�8,]A=
bJ]Aú3F bAùoT�D�N�DQ=1=J8XTs8J@

_�aJD�ùU; � þJF D�8,]A=lùUD�^ � D�]qT�DQ= � D3T�aJKR=Jù N�!�; ^LbJN�DQù ����8,]A=\��R�QÆN�DQùUDQûqbJD�]Aú3D�T�aJD�ú�8,]A=R;>=J8XT�DQù�T�KÂT�Ns8:9LD�NsùUD
T�aJD1ú�8,]A=R;>=J8XT�DQù-C<üÖT�aJD1;>=RD�]qT�; �AD�NsùÂ[¦KLN%KLC�KoDQúvTsùÂ[¦N�K � KL]JD`K,[.T�aJD1KLþED�Ns8,]A=Ï=J8XTs8ýùUD3Tsù�@@_�aJD1ùUD�^ � D�]qT�DQ=
� D3T�aJKR=�þED�NU[¦KLN � ù � KLN�D�D�Q`ú3; D�]qT�F üÏ[¦KLNl8,F F�ú3K � CJ; ]A8XT�; KL]Aù-K,[28,þJþJF ;>ú�8XT�; KL]Aùlú�8LúsaJD18,]A=�ùUüRùoT�D � ù%CJb�M¢D�N
ùU; L�DQù�@AV�D�NU[¦KLN � 8,]Aú3D2;>ù.]JDQ8,N.;>=RD�]qT�;>ú�8,F�[¦KLN�ù � 8,F FÆú�8LúsaJDÂ8,]A=1CJb�M¢D�N�ùU; L�DQù�GJCJbRT�T�aJD�ùUD�^ � D�]qT�DQ= � D3T�aJKR=	;>ù
� KLN�D`ùUD�]AùU; T�; 9LD6T�Ký; ]Aú3N�DQ8LùUDQùP; ]5CEK,T�a�@�!JKLN%8	F>8,N�^LD`ú�8LúsaJD`8,]A=Ï8ÍF>8,N�^LD6ùUüRùoT�D � CJb�M¢D�NQGÆT�aJD�ùUD�^ � D�]qT�DQ=
� D3T�aJKR=ÖaA8LùÂ8�N�D��A]JD � D�]qT�ú3KqùoTPF KXWYD�N2C<üÖ8,þJþJN�K��R; � 8XT�D�F üS� ��!`@9�hK � þA8,N�DQ=ÍT�K1T�aJDl]A8,; 9LD � D3T�aJKR=�G¢T�aJD
ùUD�^ � D�]qT�DQ= � D3T�aJKR=Í;>ù�ùUbJþED�N�; KLN�KL]JF ü�W.aJD�]	T�aJD%ú�8,]A=R;>=J8XT�DQù.aA8:9LDÂCED�D�]Í^LD�]JD�Ns8XT�DQ=1C<ü18,]ýS � �HT�N�D�D �AF T�D�N
8,]A=	8%F>8,N�^LDPùUüRùoT�D � CJb�M¢D�N N¦K,[�^LN�DQ8XT�D�NYT�aA8,]$	��� %þA8,^LDQù Q�;>ù�8:9X8,; F>8,CJF DL@
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������� �5U �Pÿ<D�^ � D�]qT�DQ= � D3T�aJKR= W.; T�a bJ]Aú3F bAùoT�D�N�DQ=
=J8XTs8J@

_�aJD L�; ^/� LQ8,^ � D3T�aJKR= N�!�; ^LbJN�D ��	�Q�;>ù�DQù�ùUD�]qT�;>8,F F ü68 � KR=R; �Eú�8XT�; KL]1K,[�T�aJDÂùU; � þJF D � D3T�aJKR=�W.aJ;>úsa1ùUD�D�MRù
T�KÉCA8,F>8,]Aú3D�T�Ns8:9LD�Nsù�8,F�K,[�T�aJDÍú�8,]A=R;>=J8XT�DQù�@#��Tsù%KLCAùUD�N�9LDQ=ÏCED�aA8:9<; KLbJN%KL]�bJ]Aú3F bAùoT�D�N�DQ=�=J8XTs8JG�aJKXWYD�9LD�NQG�;>ù
ú3F KqùUD�F ü%ùU; � ; F>8,N#T�KÂT�aA8XThK,[¢T�aJD�]A8,; 9LD � D3T�aJKR=lW.aJD�]6KLþED�Ns8XT�; ]J^ÂKL]`ú�8,]A=R;>=J8XT�DQù�[¦N�K � 8
L���KLNs=RD�N@�AF T�D�NQ@���TY;>ù
8,F>ùUK-ùoT�N�KL]J^LF ü68LùUü � þRT�K,T�;>ú�W.; T�a�N�DQùUþEDQúvThT�K�T�aJDPùU; L�D�K,[�T�aJD28,þJþJF ;>ú�8XT�; KL]�ú�8LúsaJD28,]A=6;>ùhF DQù�ùYùUD�]AùU; T�; 9LD�T�aA8,]
T�aJD�K,T�aJD�Nh=RD3[¦D�N�N�DQ= � D3T�aJKR=Jù#T�KPT�aJD�ùU; L�D.K,[ET�aJD�ùUüRùoT�D � CJb�M¢D�NQ@���ThaA8Lù�ùUF ; ^LaqT�F ü-CED3TUT�D�NhþED�NU[¦KLN � 8,]Aú3DYT�aA8,]
T�aJD�]A8,; 9LD � D3T�aJKR=�G,þJN�KX9<;>=RDQ=�82F>8,N�^LDY8,þJþJF ;>ú�8XT�; KL]%ú�8LúsaJDY;>ù#8:9X8,; F>8,CJF DLG�[¦KLN#CEK,T�alú�8LùUDQùÆK,[��AF T�D�N�8,F ^LKLN�; T�a � ù�@
��T�aA8Lù � 8,N�MLDQ=RF ü`ùUbJþED�N�; KLN.þED�NU[¦KLN � 8,]Aú3D2W.aJD�]	þJN�KRú3DQù�ùU; ]J^lú�8,]A=R;>=J8XT�DQùY[¦N�K � 8,]	S � �HT�N�D�D �AF T�D�NQ@
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������� � � �<_E; ^/� LQ8,^ � D3T�aJKR=�W.; T�a-bJ]Aú3F bAùoT�D�N�DQ=�=J8XTs8J@

� � ��� ��
 � � ���<��� 	�� ��� ��	  ���)�
	 � �  � �ÉD.N�D�þEDQ8XT�DQ=�T�aJDYT�DQùoTsù#W.; T�a%T�aJD.=J8XTs8PùUD3Tsù#ú3F bAùoT�D�N�DQ=-C<ü L���KLNs=RD�N
MLD�üRù�@

_�aJD-=R; N�DQúvT � D3T�aJKR= N�!�; ^LbJN�D�� %,QvGJW.aJD�]ÍþJN�KRú3DQù�ùU; ]J^`ú�8,]A=R;>=J8XT�DQù�[¦N�K � T�aJD L���KLNs=RD�N �AF T�D�NQGJ]JKXW0aA8Lù�8
ú3KqùoT Nø[¦KLN%ùUüRùoT�D � CJb�M¢D�NsùÂK,[.^LN�DQ8XT�D�NPT�aA8,]V� �� 1þA8,^LDQù Q2W.aJ;>úsa ;>ù�9LD�N�üÖú3F KqùUDlT�K	T�aJD 	AK<KLN-ú3KqùoTQ@J_�aJ;>ù�;>ù
D��RþJF>8,; ]JDQ=lC<ü%T�aJD � 8XTsúsa6CED3ToWYD�D�]6T�aJD2ùUDQûqbJD�]Aú3D�K,[�ú�8,]A=R;>=J8XT�DQù�^LD�]JD�Ns8XT�DQ=lC<ü-T�aJD L���KLNs=RD�N%�AF T�D�N�8,]A=%T�aJD
ùoT�KLN�DQ=�KLNs=RD�N.KL]Í=R;>ùUM�K,[�T�aJD-ùUþA8XT�;>8,FÆ=RDQù�ú3N�; þRT�; KL]Aù�@5_�aJD � 8XTsúsa	;>ù.]JK,T�þJN�DQùUD�]qT.[¦KLN�ú�8,]A=R;>=J8XT�DQùY[¦N�K � T�aJD
S � �HT�N�D�D �AF T�D�N N�!�; ^LbJN�D � ��QvGJ8,]A=�T�aJD�ú3KqùoT.;>ù�aJ; ^LaJD�N.C<ü18-[\8LúvT�KLN.K,[Æ[¦KLbJNQ@�_�aJDÂú3KqùoT�[\8,F F>ù.W.; T�a	; ]Aú3N�DQ8LùU; ]J^
ùUüRùoT�D � CJb�M¢D�N`ùU; L�D	KX9LD�N-T�aJD	Ns8,]J^LD�T�DQùoT�DQ=�@ ��KXWYD�9LD�NQG�ú3K � þA8,N�;>ùUKL]5K,[ !�; ^LbJN�DQù � 8,]A= � �ÖùUaJKXW�ù-T�aA8XT
T�aJD`ú3KqùoTsù2K,[YþJN�KRú3DQù�ùU; ]J^	S � �HT�N�D�D6ú�8,]A=R;>=J8XT�DQùÂ8,N�D%F KXWYD�N2W.aJD�]ÉT�aJD6=J8XTs81;>ùÂú3F bAùoT�D�N�DQ=ÖC<ü L���ú3KLNs=RD�N2MLD�üRù
8,]A=�T�aA8XT.T�aJDÂN�DQ=RbAúvT�; KL]	; ]Aú3N�DQ8LùUDQùYW.; T�a	; ]Aú3N�DQ8LùU; ]J^6ùUüRùoT�D � CJb�M¢D�N�ùU; L�DL@�_�aJDÂD��RþJF>8,]A8XT�; KL]1;>ù�T�aA8XTQGJW.; T�a
ú3F bAùoT�D�N�DQ=6=J8XTs8JG<8ÂþA8,^LD�F Kq8L=RDQ=%[¦N�K � =R;>ùUM%aA8LùY8ÂaJ; ^LaJD�NhF ; MLD�F ; aJK<KR=EN\ú3K � þA8,N�DQ=%T�KÂT�aJD2bJ]Aú3F bAùoT�D�N�DQ=6ú�8LùUD�Q
K,[�ú3KL]qTs8,; ]J; ]J^`=RDQù�ú3N�; þRT�; KL]Aù�K,[#KLC�KoDQúvTsù�T�K`CED�D�]Aú3KLbJ]qT�D�N�DQ=1F>8XT�D�NQ@JN ��bJ; T�D-ùU; � þJF üLGA; [#N3��8,]A=	N'Rl8,N�DÂú3F KqùUD
ùUþA8XT�;>8,F F üLGRT�aJD�; N�=RDQù�ú3N�; þRT�; KL]Aù�8,N�DPF ; MLD�F ü`T�K6CED-ùoT�KLN�DQ=�KL]1T�aJD-ù�8 � DÂþA8,^LDL@"��[#N3�P;>ù.[¦KLbJ]A=1; ]ý86ú�8,]A=R;>=J8XT�D
T�bJþJF DlW.; T�aÉù �LGE; TP;>ù2F ; MLD�F ü	T�aA8XTÂù R6W.; F F�F>8XT�D�N2CED-[¦KLbJ]A=Ö; ]É8�ú�8,]A=R;>=J8XT�D-T�bJþJF D%W.; T�aÉù RR@ Q _�aJD�N�D-;>ù�T�aJD�]
8�aJ; ^LaJD�NPF ; MLD�F ; aJK<KR=ýK,[�T�aJD �ANsùoT2[¦D3TsúsaÉK,[Y8,]ÖKLC�KoDQúvT'& ùP=RDQù�ú3N�; þRT�; KL]ÖCED�; ]J^Íù�8XT�;>ù8�ADQ=Í[¦N�K � þA8,^LDQù28,F N�DQ8L=Rü
; ]ýT�aJD%ùUüRùoT�D � CJb�M¢D�NQG¢Ns8XT�aJD�N�T�aA8,]ý]JD�DQ=R; ]J^186[¦D3Tsúsaý[¦N�K � =R;>ùUMCN�!�; ^LbJN�D ��
�Qv@�_�aJD�N�D-;>ù28 	AKXW ��KL]ÍD�M¢DQúvT
; ]	T�aA8XT286]JD�W0þA8,^LDÂW.; F FÆ]JK,T�CED%8L=J=RDQ=�T�K6T�aJD-ùUüRùoT�D � CJb�M¢D�NQGEùUKlT�aA8XT286þA8,^LDPW.; F F�ùoTs8:ü�; ]ÍT�aJD-ùUüRùoT�D �
CJb�M¢D�N#F KL]J^LD�NQ@,ÿ<DQú3KL]A=-8,]A=%ùUbJCAùUDQûqbJD�]qT�[¦D3TsúsaJDQù�K,[¢=RDQù�ú3N�; þRT�; KL]Aù�8,N�D�8,F>ùUK�T�aJD�] � KLN�DYF ; MLD�F üPT�KPCED.ù�8XT�;>ù8�ADQ=
W.; T�aJKLbRT�=R;>ùUM18Lú�ú3DQù�ùUDQù
N�!�; ^LbJN�D � �/Qv@
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������� � � ��7�; N�DQúvT � D3T�aJKR=	W.; T�aýS � �HT�N�D�D �AF T�D�N28,]A=
L���KLNs=RD�N�ú3F bAùoT�D�N�; ]J^

B�ù#T�aJDP=R; N�DQúvT � D3T�aJKR=6aA8Lùh]JDQ8,N9��KLþRT�; � b � þED�NU[¦KLN � 8,]Aú3D.[¦KLNYú�8,]A=R;>=J8XT�DQù#[¦N�K � T�aJD L���KLNs=RD�N%�AF T�D�N�8,]A=
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������� � � ��ÿ<bJCAùUDQûqbJD�]qT.aJ; Tsù.KL]	ùUüRùoT�D � CJb�M¢D�N

[¦KLN � DQ=R; b � ��ùU; L�DQ=ýùUüRùoT�D � CJb�M¢D�Nsù�GET�aJD-KL]JF ü	KLþJþEKLNUT�bJ]J; Toü1[¦KLN�T�aJD%]A8,; 9LD � D3T�aJKR= N�!�; ^LbJN�D � ��Q.W.; T�aý; Tsù
8,þJþJF ;>ú�8XT�; KL]Éú�8LúsaJD�T�K	þJN�KX9<;>=RD-; � þJN�KX9LD � D�]qTsù�;>ù2W.aJD�]ÖT�aJD6ùUüRùoT�D � CJb�M¢D�NÂ;>ùPù � 8,F FH@ _�aJ;>ùP;>ùPú3KL]��AN � DQ=
C<ü !�; ^LbJN�D � �J@�_�aJD�N�D`;>ù%8,]5; � þJN�KX9LD � D�]qTÂ[¦KLN%9LD�N�üÉù � 8,F F�ùUüRùoT�D � CJb�M¢D�Nsù�GÆCJbRT%T�aJD�	AK<KLN%ú3KqùoT-;>ù%ùoT�; F F
8LúsaJ; D�9LDQ=18XT�8,CEKLbRT � �� -þA8,^LDQù�@��jaJD�]1T�aJD�ú�8,]A=R;>=J8XT�DQù.8,N�DP^LD�]JD�Ns8XT�DQ=`C<ü18,]	S � �HT�N�D�D �AF T�D�N N�!�; ^LbJN�D ����QvG
T�aJDP]A8,; 9LD � D3T�aJKR=1CED�aA8:9LDQùh9LD�N�ü`ùU; � ; F>8,N�F ülT�K%T�aJDÂ=R; N�DQúvT � D3T�aJKR=�GRW.; T�a	ùUF ; ^LaqT�8L=R9X8,]qTs8,^LDQù�[¦KLN.ù � 8,F F¢T�K
� DQ=R; b � ùUüRùoT�D � CJb�M¢D�Nsù�@
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������� � � � 	�8,; 9LD � D3T�aJKR= W.; T�aCL���KLNs=RD�N
�AF T�D�N-8,]A=
L���KLNs=RD�N.ú3F bAùoT�D�N�; ]J^A@
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������� � � � 	�8,; 9LD � D3T�aJKR=ÖW.; T�aÏS � �HT�N�D�D �AF T�D�N�8,]A=
L���KLNs=RD�N�ú3F bAùoT�D�N�; ]J^A@

_�aJD-ùU; � þJF D-8,]A=ÍùUD�^ � D�]qT�DQ= � D3T�aJKR=Jù N�!�; ^LbJN�DQù R� `8,]A= R���Q9Q.8,F>ùUK6CED�]JD��JT�[¦N�K � L���KLNs=RD�N�ú3F bAùoT�D�N�; ]J^AG
W.; T�a N�D��A]JD � D�]qT�ú3KqùoTsù2F KXWYD�NPC<üÖ8,þJþJN�K��R; � 8XT�D�F ü$�� �!`@T_�aJD�; NPCED�aA8:9<; KLbJNP;>ùÂùoT�N�KL]J^LF üý8LùUü � þRT�K,T�;>ú%W.; T�a
N�DQùUþEDQúvT�T�K`T�aJDlùUüRùoT�D � CJb�M¢D�NPùU; L�D��AT�aJD�N�D-;>ù�F ; TUT�F Dl=R; M¢D�N�D�]Aú3D-; ]ýN�D��A]JD � D�]qTPú3KqùoTsù�W.; T�aÉùUüRùoT�D � CJb�M¢D�Nsù
; ]6T�aJD�Ns8,]J^LD�[¦N�K � � �� 2T�K#���  PþA8,^LDQù�@�_�aJD�ùUD�^ � D�]qT�DQ= � D3T�aJKR=`ú3KL]qT�; ]<bJDQù#T�K�aA8:9LD�8-ùUF ; ^LaqThþED�NU[¦KLN � 8,]Aú3D
8L=R9X8,]qTs8,^LD�KX9LD�N#T�aJDPùU; � þJF D � D3T�aJKR=�G<CJbRT�;>ùhbJ]A8,CJF D�T�K � 8XTsúsa6T�aJD2=R; N�DQúvT � D3T�aJKR=�@�_�aJD L�; ^/� LQ8,^ � D3T�aJKR=
N�!�; ^LbJN�D R�R�QPaA8Lù�; ]qT�D�N � DQ=R;>8XT�D�þED�NU[¦KLN � 8,]Aú3DL@9��Tl8,F>ùUKýaA8Lù-8LùUü � þRT�K,T�;>ú`þED�NU[¦KLN � 8,]Aú3D`W.; T�a5N�DQùUþEDQúvT-T�K
T�aJDÍùU; L�D1K,[�T�aJDÍùUüRùoT�D � CJb�M¢D�NQG#CJbRT�ú3KL]qT�; ]<bJDQù�T�K aA8:9LD�N�D��A]JD � D�]qT`ú3KqùoTsù-[\8,F F ; ]J^ÉbJþ�T�KÉT�aJD	^LN�DQ8XT�DQùoT
ùUüRùoT�D � CJb�M¢D�NÂùU; L�D-D��J8 � ; ]JDQ=�@>�j; T�aÉ8�ùUüRùoT�D � CJb�M¢D�NPùU; L�D-K,[ ���  6þA8,^LDQù�GAaJKXWYD�9LD�NQGJ; TÂ=RK<DQù�]JK,T � 8XTsúsa
T�aJDÂþED�NU[¦KLN � 8,]Aú3DPK,[ÆT�aJD�=R; N�DQúvT � D3T�aJKR=�@
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