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8��h=���B.^kH B.['=0G�9s\_^>B-H ^&M 9 C g�H�nh9"K =fH-\�9"<qB-[7=fG_9"\4^kB.H ^>H G_=0<&9s\4^kB.H79"<�nh9s\�9";�9-Mr=�M0i�9.H�n Mrgh;7M�\�9"HL\4^&9"<	��B.G�����9.M�;'=0=fH
n]B-Hh= ^kH B.[h\4^kK ^��0^kHhb���B.^kH B.['=0G�9s\_^>B-H�M��>?! Ji#"%$!& t D'��B-^>H)( ^kH�n]=o � "* ]i,+7?-&�^&Mm9 M4[7=�E^&9"<�nh9s\�92M�\_G4g7E \4g�G4= \.��9"\
C 9.E0^><k^>\_9s\_=fM G�9"[h^&n/��B.^kH)( eLgh=fG4I@[�G4B]E=�M4M4^kHhb�t10hB-Gdnh9s\�9 M4=\�M��#�h^kE2�P9.G4=�gh[�nh9s\_=fnm^>HhC G4=�e-g�=0HL\4<kI.iJ\��h=���B.^kH)( ^kH�n]=0o E09.H
;'= [�9"G4\4^&Egh<&9"G_<kI@g�Mr=0C gh< t

8��h=1��B-^>H)( ^kH�n]=o ^kM�\�IL[�^kEf9"<k<>I G4=f[hG4=�Mr=fHL\4=fn 9.M�9�;�^>[�9.Gr\_^ \_=Zb.G�9"[3� ;'=\4��=0=0H \��h=Z[�9.b.=fM%B.C#=0H�E0ghKT;'=0HL\qG_=0<&9s\4^kB.H7M
B.G�\.��=0^kG�M4ghG_G4B-b-9"\4=fMft657��=0H \��h= HLg�KT;'=0G�B"C�;�g)8'=fG�[�9"b-=fMd^&M:9ho]=fn#i�\��h=:��B.^kH)( E0B.K [hg]\�9s\_^>B-H [hG_B.;h<k=0K ^&MF\_G_9.H�M;(
C B.G_K =fn ^>HL\_B n]=0\4=fG4K ^kHh^>H�b 9 [�9.b.=<( 9-E0E=�M4M Mr=�eLgh=0H�E0= Mrg�E2� \.��9"\Z\.�h=���B-^>HpE09.H ;'= EB.K [hgh\4=fn=�Z^>\.�m\.�h=�K ^kHh^>K ghK
HJghKT;'=0G�B"C G4=�n]ghH�nh9.HL\�[�9.b.=T9-E0E=�M4M4=fMft�8���^kM�[hG_B.;h<k=0K>��9-MF;'=0=fH M.�hB?�ZHp\4Bm;'=�@F`A(B�79"G�nC� "�?"iD"E+?& i�9"H�n EB.H7Mr=<(
eLgh=0HL\_<>I-iL^>\ ^kM ghHh<k^F�-=0<kI \.��9"\ 9T[7B-<>IJHhB-K ^&9"<�\4^kK =�M4B.<kg]\4^kB.H =o]^kMr\_M�C B.G \.��^kM�[hG_B.;h<k=0Kpt�cJB.<kg]\_^>B-H�M�^kH \��h=�<>^>\4=fG_9"\4ghG_=
g�M4=F9 E0<>g�Mr\4=fG4^kHhb K =0\.�hB]n \.�79s\ b-G4B-gh[�M�[79"b.=�M�^kH B.Hh=ZB-G�;'B"\��@\_9.;h<>=�M�^kH%G-B.<�G.=�n ^kH@\��h=A��B-^>H \_B G4=�n]g�E0=Z\4B.\_9"<7[�9"b-=
9.EfE=�M4M4=fMft:D6Gs9"^k<k9.;h<>=H�h=fghG_^kMr\4^&E0M�=0^>\.��=0GZb.G_B.g�[@\.�h=�[�9.b.=�M B.C:9 Mr^kHhb-<>=�\_9.;h<k=:GJ^&9 M4B.G4\4^kHhbI� +7?-&�B.G g�M4=�^>H�E0G4=fK =0HL\_9.<
E<kg�Mr\4=fG4^kHhb K =\.��BJn�MJ� KJi�?.?"iL"M"N& t

OQP UCRTSTSDU0U?VXW P UYV�SLS X 5 = ^>HL\4G_B]n]g�E0=@\4� B Hh=<�Z�h=fghG4^&Mr\4^&E0M C B-G \��h^kM [hG_B.;h<k=0Kpt Y�Hh=[�h=0ghG_^&M�\_^kE@g7Mr=�M \.��=
E<kg�Mr\4=fG4^kHhb K =0\.�hB]n \4B b-G4B-gh[ \��h= [79"b.=�MT^kH B-Hh= \_9";�<>=-iqb.=fHh=0G�9"<k^F�f^>H�bP\.�h=pM4B.G4\4^kHhbE( ;�9.M4=fn\��=0ghG_^kMr\4^&E C B.G:��B.^kH�M0t
8��h=�B"\.��=0G]��=0ghG_^kMr\4^&EZg�M4=fM E<kg�Mr\4=0G_^kHhb C B.G�\.�h=�[�9"b-=fM�B"C�;'B"\.� \_9";�<>=�M0t%8��h=dC B-G4K =fG�b.=fHh=0G�9"<k^��0=fM�9.H�n@B-g]\4['=0G4C B.G_K@M
\.��= MrB-Gr\_^>HhbI�h=fghG4^&Mr\4^&E"i^�#��^><k= \.�h= <&9s\4\4=0GTb.=0H�=0G�9"<k^F�f=fM�9"H�n B.gh\4['=0G4C B.G_K M�\��h=@^>H7EG_=0K =0HL\_9.<qE<kg�Mr\4=0G_^kHhbpK =0\.�hB]nhM
C B.G���B-^>H7M0tQ5 =@[hG_B?GL^&n]=@9 C B.G_K@9"<qE2��9.G_9-E \4=fG4^��f9"\4^kB.H B.C 9.H g�[h[7=fG ;'B.ghH�n B-H \��h=@HJghKT;'=0G B.C�G_=fnhghH�nh9.H-\ l._-Y�M
['=0G4C B.G_K =�n ;JI B.g�G:9.[h[hG_B-9.E2��=fMft�`�o][7=fG4^kK =0HL\_M��Z^>\.�T\.�h=dcJ=�e-g�B.^&9:$Ea*aMa�� +%aN&hnh9s\�9?(�Mr=0\:M.�hB?� \.�79s\%;7B.\.�b�h=0ghG_^&M�\_^kEfM
B.gh\4['=0G4C B.G_K B"\��h=0G�K =\��hB]nhM1�#�h=fH \��h=ZK =0K B.G_I M4^F�f=�^&M�G_=0<&9s\_^FG-=0<kI MrK@9"<k< t 8��h=Z[hG_B.['B-M4=fn 9"[h[�G4BL9.E2�h=�M 9.G4= g�M4=C gh<
C B.G�EB-K [�g]\4^kHhbJ��B-^>H7M0i'b.^�G.=fH���B.^kH)( ^kH�n]^&E=�MZC B-G�<&9"G_b.= nh9"\_9.;�9.M4=.iL�#�h=0G_= \.��= M4^F�f=TB"C�K =0K B-G4Im^kM�M4K 9.<><:EB-K [79"G_=fn
\4B \��h= Mr^��0=�M B"C:\.�h= ^kH�n]^�GJ^knhg�9"<an�9s\_9 M4=\�M0t
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| B.H7Mr^&n]=0Gd9@n�9s\_9.;�9.M4=��Z^ \��p\4� B G_=0<&9s\4^kB.H7M0i3079.E^k<k^ \�Im9"H�n�0hB-G4=�M�\FcL\�9"H�n�t]0�9-E^k<>^>\�I[��9-MZ9 [7B-^>HL\F9"\r\4G_^k;hg]\4= G_=0[�G4=<(
M4=0HL\4^kHhbT^>\_M�<kB]E09s\_^>B-H�i]9"H�n[0hB.G_=fMr\dcL\_9.H�n���9-M 9TG4=�E \�9"Hhb-<>=�9s\r\_G4^k;hg]\_=F\���9s\ G_=0[hG_=fM4=0HL\_M�^ \�M�=oJ\4=fH-\ ;JI 9 ;'B.ghH7n]^>H�b
;'B	o�t�8��h=�['B.<kILb-B.H G_=0[�G4=�Mr=fH-\_^>H�b ^ \�M�=oJ\4=fH-\ K@9	I@;7=�Mr\4B.G_=fn Mr=f[�9"G�9s\_=0<kI.t%D ['B.^kHL\�^&M�G4=f[hG4=�Mr=fHL\4=fn ;LI \��h=H}m9.H�n
~ EBJB.G�n]^kH�9s\_=fM B.Hp\��h= K@9"[at D G4=�E \�9"Hhb-<>= ^&MZG_=0[hG_=fM4=0HL\4=�nm;LIm['B.^kH-\�MZ\���9s\FG_=0[�G4=�Mr=fH-\Z\��h= ;'B"\4\4B.K <k=C�\�9.H�nm\4B-[
G_^>b*�-\dE0B.G_Hh=0G�M0t

l�H 0:^kb.ghG_= ?%� 9*�i ['B.^kHL\_M �'?M���u$3�.�u"3�2�	?M�2��$ G4=f[hG_=fM4=0HL\ C 9.E0^><k^>\�I <>B]E09"\4^kB.H�Mfi 9.H�n ['B.<kIJb.B.H7M
� ?*� � $)�.� ?M����$)�2� ?M�2�q$ 9"G_= \.�h= ;7B-ghH�n]^kHhb ;7B	o]=fM \.�79s\ G_=0[�G4=�Mr=fH-\ \.�h= <>^kK ^ \�M B.C \.�h= C B.G_=fMr\ Mr\_9"H7nhM0t
8��h= E^kG�E<k=�9.G4B-ghH�n =�9.E2�m<>B]Ef9s\4^kB.HmM;��B?�dM�\��h= 9"G_=f9��Z^ \��h^kHpnh^kMr\_9.H�E=H� C G_B.K 9TC 9-E^k<>^>\�I.t�8��h=�G_=fE\_9"H�b.<k=�9.G4B-ghH�n
=f9-E2� C B-G4=�M�\ ;'B.ghH7nh9"G_I G_=0[hG_=fM4=0HL\_M�\��h=[�P^kHh^kK 9.< Y�Gr\��hB.b-B.H�9.<	� B-ghH�n]^kHhb��Z=�E \_9.Hhb.<k=*��� Y����6�FC B.G =�9.E2� C B.G_=fMr\
Mr\_9"H7n#t�0:^>b-ghG_= ?%� ;L� M.�hB?�dM \4��B G4=f<k9"\4^kB.H�MfiA� 9"H�n�� i�C B-G \.�h^&M@nh9s\�9 M4=\�t��Z=f<k9"\4^kB.H�� G_=0[�G4=�Mr=fH-\�M C 9-E^k<>^>\4^k=fM
GJ^k9 \.�h=p9s\4\4G_^>;�g]\4=�M B.C�9 g�Hh^keLgh=m^&n]=0HL\4^F9�=fGfi]�b� �*� i�\.�h=m<kBJEf9s\_^>B-H���} i ~ E0BJB.G�n]^>H79s\4=�M��i�9"H�n B"\.��=0G HhB.H)(�M4[�9s\_^k9.<
9s\4\4G_^>;�g]\4=�M0t��Z=f<k9"\4^kB.Hx� G_=0[�G4=�Mr=fH-\�M \.�h= C B.G_=fMr\ M�\�9"H�n�M�GL^&9 9 ghHh^&e-g�= ^kn]=fHL\4^F9�=0G�iJ�1� �%�Pi�\.��=C� Y���� 9.H�n
HhB-H)( M4[�9"\4^&9"<�9"\r\4G_^k;hg]\4=�M0t1� Y����J�X���������L�����.�[�D���.�o�D�A� iL^&M�G4=f[hG_=fM4=0HL\4=�n�GJ^&9�\.�h=�EBJB.G�n]^kH�9s\_=fM�B.C7\��h=d<kB?� =fG;( <>=0C�\
EB-G4H�=0Gp[7B-^>HL\N���Q�3���.�T�3�o�p9"H�n \.��= g�[h[7=fG G_^>b*�-\PEB-G4H�=0Gm[7B-^>HL\!�X�[�D�#�.�o�D�A�tj@FB?� i�E0B.H�M4^&n]=0Gm\.��= C B-<><kB?�Z^kHhb
eLgh=0G_I�Ab�pA:�.0:^kH�n 9"<k<�C B.G_=fMr\TMr\_9"H7nhMJ�#�h^&E2� 9"G_=Q�Z^ \��h^kH 9Pn]^&M�\�9"H�E0=�� C G4B-K =�9.E2� C 9.E^k<k^ \�I-t � 8��h^kM eLgh=0G_I��Z^k<><
G_=feLgh^kG4= 9b��B-^>H B-H \��h=[079.E^k<k^ \�I 9"H�n\0�B.G_=fMr\ cL\_9.H�n G4=f<k9"\4^kB.H�Mfia;79.M4=fn B.H \��h=0^kGTM4[�9s\_^k9.< 9s\4\4G_^>;�g]\4=�M0tpD M4[�9s\_^k9.<
��B.^kHp^kMdK B-G4= E0B.K [h<k=o \���9"HP9.Hm=�eLgh^ (���B.^kHp9"H�nm^&Md9@Mr['=fE0^k9.<�E09-Mr= B.C:9[¡6(���B.^kH�i3�#�h=fG4=/¡ ^kMd9 M4[�9s\_^k9.<�[hG_=fn]^&E09"\4=-i
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(d)Spatial join(c) Spatial join

Spatial object-id 1

(a) Equi-join (b) Equi-join

0:^>b-ghG_=q$hA | B.K [�9"G_^&MrB-H B"C:\4g�[h<>=<( <k=<G-=0<�9-nN�r9.E0=0H�E0I K@9s\4G_^&E=fM C B-Gd=feLgh^F(F��B-^>Hp9"H7n M4[�9s\_^k9.<u��B.^kH

c	da` b�sdcAlfeMw f]h6h6l^vT{3ghgmg {jilknm3s1zporqsb�s�c]lfeut7vovDl^tutwv�lyx{zml^h:vDl
57�h=fH \.�h=���B.^kH G4=f<k9"\4^kB.H�M.�h^k[�;7=0\4� =f=0H \4��BZG4=f<k9"\4^kB.H�M�^kM n]=fM_EG_^>;'=fn 9"\�\.��=�[�9.b.=�<k=<G.=f<�iN��=qb.=0\ 9Z[�9.b.=<( E0B.HhHh=�E \_^FGJ^>\�I
b.G�9"[���t:D `�9"b-=�( | B.HhHh=�E \_^FGJ^>\�I}|�G_9.[3�� ` | |q�#� "h?-&o�p~ 4 � N O �?N P � R/�q^kM 9 ;h^k[�9"G4\4^>\4=�b.G�9"[3� ^kH��#�h^&E2��G.=fGr\_=o Mr=0\
N O G_=0[hG_=fM4=0HL\�M \.�h= [�9.b.=fMdC G4B-K \��h=�9�G_Mr\FG_=0<&9s\_^>B-H�i'9.H�n�G-=0G4\4=oPM4=\@N P G4=f[hG4=�Mr=fHL\_M \��h= [79"b.=�MZC G_B.K \.�h= M4=fEB-H�n
G_=0<&9s\4^kB.Hat%8���=�M4=\dB.C =�n]b.=�M ^kMZE0B.H�Mr\4G_g�E \_=fnm9.M�C B-<><kB?�dM0A�9.H =�n]b.=�^&MZ9.nhn]=�n ;'=\4��=0=fHp[�9"b-=b� HhB]n]=!�0T 9O ^kH�NBO�9.H�n
[�9.b.=�� HhB]n]=N� T :P ^kH NQP-ia^>C 9.H�n B-Hh<kI ^>C \��h=0G_= ^kM 9"\ <>=�9.Mr\ B.Hh= [�9.^>G B.C�B-;)��=fE\_MQ�=7>9;�?
�:!��^>H \.��=H��B.^kH)( ^kH�n]=0o M4g�E2�
\.�79s\ 79 GMT 9O 9.H�n 
�:3G T :P tA0:^kb.ghG_=�" M.�hB?�dMZ9 [�9"b-=�(�EB.H�Hh=fE\4^�GL^>\�I@b.G�9"[�� C B.G \��h=���B.^kH)( ^>H7n]=o C G_B.K 0 ^kb.g�G4= ?*� ;L� t
@dB]n]=�Mq�X�T���<��G_=0[�G4=�Mr=fH-\�\.��=�[79"b.=�M�B"C G_=0<&9s\_^>B-H=� ih9"H7n HhB]n]=�MH� � �����2�q��G4=f[hG4=�Mr=fHL\ \��h= [�9"b-=fM B"C:G4=f<k9"\4^kB.HI�ZtqD
������������� HhB]n]=�[�9.Gr\_^ \_^>B-H�� ??KLi3$*KY&#B.C�b.G�9"[3�[� ~ 4x� NBOE��NQPM��R/��[�9"G4\4^>\4^kB.H�M�\.��=�HhB]n]=�M�^kH N ^kH-\_B nh^kMX��B.^kHL\�M4gh;�M4=\_M
�#�h^k<>= K ^kHh^kK ^��0^kHhb \��h= HJghKT;'=0GZB.C:=�n]b.=�M��#�hB-M4=�^>H�E0^knh=0HL\dHhB]n]=fMF9"G_=�^kHm\4� B@n]^F8'=fG4=fHL\d[�9"G4\4^>\4^kB.H�Mft�8��h= Egh\;(�Mr=0\
B"C�9@K ^kH)( E0g]\d[�9.Gr\_^ \_^>B-HP^kM \��h=TM4=\dB.C%=�n]b.=�M��#�hB-M4= ^kH�E^&n]=0HL\FH�BJnh=fMd9.G4= ^kHp\4� B@n]^F8�=0G_=0HL\F[�9.Gr\_^ \_^>B-H�M0t�0�9-M�\F9.H�n
=�� E0^>=fH-\��h=0g�G4^&M�\_^kET9"<kb.B.G_^>\.�hK@MJ� $?+hio$]?�& C B-Gd\.��^kM�[hG_B.;h<k=0Kj��9NG.= ;'=fE0B.K = 9NGs9.^><&9";h<k= ^kH G4=�E=fH-\�I.=f9.G_MftZ8��h=0IpE09.H
;'= g�Mr=�n \4B@E<kg�Mr\4=0GZ[79"b.=�M ^>HP9 ` | | t

D ��B.^kH)( ^>H7n]=o���=0<k[�M M4[7=f=fn gh[y��B.^kH [�G4B]E=�M4M4^kHhb�i�Mr^kH�E=p^>\[�.=f=0[�M \_G_9-E2�2B"C�9"<k<Z\.�h=P[79"^kG_M B.CF\4g�[h<>=�MQ�#�h^&E2�
M_9s\4^&MrC I \��h=#��B.^kH [hG_=fnh^kEf9s\4=-t�|�^FG-=0H 9���B.^kH)( ^>H7n]=o ����i'B.Hh= E09"HPg7Mr= \��h=Tn]=fG4^�G.=�np` | | \4B M_E2�h=�n]gh<k=T9"HP=��@E0^>=fHL\

"
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0:^kb.ghG_=q"hA | B.H7M�\_G4g�E\4^kB.HmB"C%9@`�9"b.=<( | B-HhHh=�E \4^�GJ^ \�I |�G�9"[3��� ` | |q��C G_B.K 9 j-B.^kH l�H7n]=o#t

[�9.b.=�(�9.EfE=�M4M:Mr=�eLgh=0H�E0=�\_B�C =\�E2�T\��h=dnh9s\�9�[�9"b-=fMft 8��h= | `�� E0B-Mr\%^&M�9ho]=fn�i.Mr^kH�E0= \��h=0G_= ^kM�9:9ho]=�n E0B-Mr\%9-M4M4B]E^&9s\_=fn
�Z^>\.�Q��B-^>Hh^kHhb =�9.E2�p[�9.^>G�B"C%\4gh[�<>=�M0i�9"H�nm\��h=THJghK ;7=fGFB.C:\_gh[h<k=fMd\4B ;'=#��B-^>Hh=�nP^&M#9ho]=fn�t�l._-Y EB-Mr\fi7B.Hp\��h=TB.\.�h=fG
��9.H�n#i nh=0['=0H�nhM�B-H \��h= M4=feLgh=0H7E= B"C�[�9"b-=fM�9.EfE=fM_M4=fn#tb57�h=0H \��h=0G_= ^kM�<k^>K ^>\4=�n ;�g)8'=fGTM4[�9.E0= ^kH \.�h=@K =0K B-G4I-i
M4B.K = B"C%\.��=T[�9.b.=fMdK 9	I=��9NG.=�\_B ;'= G4=�9.nmKTg�< \_^>[h<k= \_^>K =�MZC G_B.K \��h= nh^kM.��t 8���= [�9"b-=�(�9.EfE=fM_M Mr=�eLgh=0H�E0=*��9"H�np^kH
\4g�G4Hm\.��=���B.^kH)( ^kH�n]=0o E<kg�Mr\4=fG4^kHhb@9"H�n \.��= E<kg�M�\_=0G_^>H�b B.C \��h= ;�9-Mr=�G_=0<&9s\4^kB.HT� nh=\4=fG4K ^kHh=fM�\��h= l._.Y EBLM�\�t

�������
	�� O'X�5 =p^><k<>g7M�\_G_9"\4= \.�h=pn]=0['=0H7n]=0H�E0I2;'=\4��=0=0H \.�h=pl._-Y EB-Mr\ B"C�9[��B.^kH 9.H�n \��h=pB.G�n]=0G ^kH��#�h^&E2�
\.��= nh9s\�9p[�9"b-=fM 9.G4= 9-E0E0=fM_Mr=�n��Z^>\.� \��h=��h=f<>[ B.Cd9"H =oh9"K [h<k= g�M4^kHhbp\.�h= [�9"b-=�(�EB.H�Hh=fE\4^�GL^>\�I b-G_9.[3� M;�hB?�ZH ^kH
0:^>b-ghG_=6"ht�DFM_M4ghK =Z\.��9"\�\��h=F;hg38'=fG�M4[�9.E0=d^&M�<k^>K ^>\4=�n \4B 9"<k<>B?� 9s\�K BLM�\�\4� B [79"b.=�MqB.C'\��h=FG_=0<&9s\_^>B-H�Mq^kH K =0K B-G4I-i
9sC�\_=0GTEf9.E2�h^kHhbm\.��=��#�hB.<k=@[�9.b.=�(�EB-HhHh=�E \4^�GJ^ \�IPb-G_9.[3� ^>H K =0K B-G4I-t | B.H�M4^&n]=0G \��h= \4��BE( [�9"b-= 9-E0E0=fM_M Mr=�e-g�=0H�E0=fMfA
� ^ �H� 9�i]D ih;�i3��ih9�i | i];T� 9"H�ny� ^k^ �H��9hihD i];ai | ih9hi3�#� t3` 9.E2� M4=feLgh=fH�E= 9"<k<kB?�dMq\��h= EB.K [hgh\_9s\_^>B-H B.C���B-^>HmG4=�Mrg�< \�M
g�M4^>H�b 9 <>^kK ^ \_=fnP;�g)8'=fGFB.C:\4��B@[�9.b.=fMft �FB?� =YG.=fGfih^kHp\.��=q9�G�M�\�Ef9.M4=.i]\��h=0G_=T9.G4= 9 \_B"\_9.<aB.C%M4=<G-=0HP[�9.b.= 9.EfE=�M4M4=fMfi
9"H7n ^kHm\.�h= M4=fEB-H�nmE09.M4=�\.�h=fG4= 9.G4=�9 \4B"\�9"<#B.C:M4^ o [79"b.=�9.EfE=�M4M4=fMft	@dB"\_=�\.��9"\Z\.�h=�<kB?� =fG�;'B.g�H�nmB.H \.�h=�HJghKT;'=0G
B"C:[�9"b-=�9-E0E0=fM_Mr=�M ^&M�9�G-=.ihM4^>H�E0=�\.�h=fG4=�9"G_=69LG.= n]^&M�\_^>H�E\d[�9"b-=fM�^kH \��h= ` | | t��FB?� =YG.=0G�i%�Z^ \�� \4��B ;hg)8�=0GdM4[�9.E0=fMfi
\.��=0G_=�^&M�HhB [79"b.=<( 9-E0E0=fM_M�M4=feLgh=0H7E=6�#��^kE2�=�Z^><k<#G4=�Mrg�< \ ^>H[9�G.=�[�9.b.=�9-E0E0=fM_Mr=�M0t%8��h^&M ^&M�;7=�E09.g�Mr=�\.��=�E0IJE0<>='��9hihD i
;�i | i79*�ZG4=�e-g�^>G_=fM�\���9s\�9"\F<k=f9.Mr\Z\.��G4=f= [�9"b-=fM ;'=T^kHPK =0K B.G_I \_B 9NG.B.^&nmG4=�n]ghH�n�9"HL\d[�9"b-= 9.EfE=fM_M4=fMft]5 ^>\.�p\.��G4=f=
;hg)8�=0G�Mr[�9-E=�M0i � 9hiL��ihDTi | ih;L��^&MZ9 [�9.b.=�(�9.EfE=�M4M�Mr=�eLgh=0H�E0=H�#�h^kE2�mG_=fM4gh< \�M ^>HI9�G-=�[�9"b-=�9-E0E0=fM_Mr=�M0t

c	d� b m�f����;l�� �7l��Hh6g {3g;f]h q v�vDfAzql q�� z#{��.g;hml
|�^�G.=0H \.��9"\ \.�h=�l._.Y E0B-Mr\ nh=0['=0H�nhM B-H \��h=�[�9"b-=�(�9.E0E0=fM_MqM4=feLgh=0H7E=.iJ\��h=�C B.<k<>B?�Z^kHhb B.[]\_^>K ^��f9s\_^>B-H [hG_B.;�<>=fK E2��9"G.(
9.E\4=fG4^��0=�M%\.�h=F[hG4B-;h<k=0K B.C�n]=fM4^>b-Hh^kHhb =�� E^k=0HL\ 9.<>b-B.G_^ \��hK@M%C B.G�[hG4B]E0=fM_Mr^kHhb���B.^kH�Mfi.b-^FG-=0H 9���B.^kH)( ^>H7n]=o@9"H�n@9�9�oJ=�n
;hg)8�=0G Mr^��0=-t 8��h^&M [hG_B.;�<>=fKmi:E09.<><k=fn \.��=mY�[]\4^kK@9"<�`�9.b.=<( D�E0E=�M4M cJ=�eLgh=0H�E0=Q�Z^ \��29�0 ^>o]=fn ��g)8�=0G[� Y�`#D�c%( 01�#�
[hG_B.;h<k=0K � "�?-& i�^kM�C B-G4K@9"<k<kI n]=�97Hh=fnp9.M�C B-<><kB?�dMfA

O��������! #"$� UsSLW%��O&�
' V)('OuS�X�D [�9.b.=<( E0B.HhHh=�E \_^FGJ^>\�I b.G�9"[��+*J�@L 4'� NA��R/�-�'G4=f[hG_=fM4=0HL\4^kHhb \.��=6��B-^>H)( ^kH�n]=o#i�9"H�nP9 ;hg)8�=0G�B"CqM4^F�f=

�-,�; NM; t
 VXS:V X�D [�9.b.=<( 9-E0E=�M4M�M4=feLgh=0H7E=.t
O W�.�O0/EUYV1(7O'XZ8aB K ^kHh^>K ^��0=�\��h= HJghKT;'=0GZB.C:[�9.b.= 9.EfE=�M4M4=fMft
R SLS:WYU0U2�3VXSDU-X c]g�E2�m\.��9"\Z\.�h= HJghK ;7=fGZB"C%[�9"b-=fM�^>Hm\��h= ;hg)8�=0Gd^&M Hh=YG.=0GZK B-G4=�\.�79"H�� t

0hB-G =oh9"K [h<k=.iJ\��h= B.[]\_^>K@9.<#[�9"b-=�(�9.E0E0=fM_M M4=feLgh=fH�E=�C B-G \.�h= ` | | ^kHI0:^kb.ghG_=q"TC B-Gm� 4�$ ^&M ��9hi�DTi];�i | ih9hi
�#� i3�#��^kE2�mG4=�Mrg�< \�M ^>HPM4^ om[�9"b-=�9-E0E=�M4M4=fMft

+



8��h=FY�`#D�cu( 01� [hG_B.;h<k=0K � ^kM1�JHhB?�ZHT\4B ;'=#@F`	( ��9.G_n=� "�?"iM"E+E& i.9.H�nb�h=0g�G4^&M�\_^kE M4B.<kg]\4^kB.H7M��79NG.=�;7=f=0H [hG_B.['B-M4=fn
^kH \.�h=�<>^>\4=fG_9"\4ghG_=�C B.G MrB-<FGJ^kHhb \.�h^&M [hG4B-;h<k=0Kpt 8��h=�Mr=]�h=0ghG_^&M�\_^kEfM�E09.H ;7= ;hG4BL9.n]<kI�nh^FGJ^&n]=fn�^kHL\4BZ\4��Bdb.G_B.g�[�M0ifH�9"K =f<>I
9.M4IJK K =0\4G_^kE�Mr^kHhb-<>=<(�\�9";h<k=�E0<>g�Mr\4=fG4^kHhbT9.H�n M4IJK K =0\4G_^kEd\4� BM(�\�9";h<k=FB-H)( <>^kHh=�E0<>g7M�\_=0G_^>Hhb7t�5 =�n]=fM_EG_^>;'=�\.�h=�G4=f<>=YGs9"HL\
<k^ \_=0G�9s\4g�G4= 9"H7n B-ghGdEB-H-\_G4^k;hg]\_^>B-H ^kHPMr=�E \_^>B-H�Mm$ 9"H�n�"ht

� /.S 	�O'X�l�Hm\.��^kMZ[79"['=0G�i)� =�C B]Eg�MdB.H \.�h= Y�`#D�c%( 01� [�G4B-;h<>=fKpt	5 = n]B HhB.\d9.nhn]G_=fM_M�\.��= gh['n�9s\4= [�G4B-;h<>=fK@M
9.M_M4BJE0^k9"\4=�n[�Z^>\.�PK@9"H79"b.^kHhb@9���B.^kH)( ^>H7n]=o#t���9-Mr=<( G_=0<&9s\_^>B-H E0<>g�Mr\4=fG4^kHhb 9.H�n \4gh[h<k=�( <k=<G.=f<)��B.^kH)( ^>H7n]=omB.[]\_^>K ^��f9s\_^>B-H
9"G_=F9.<kM4B ;'=0I.B-H�n \��h=�M_EB-[7=FB"C�\��h^kM [�9.[7=fGft	�Z=�9.n]=fG_M�^>HL\4=fG4=�M�\_=fn ^kH \��h=Fgh[�nh9"\4=�[hG4B-;h<k=0K B"C)��B-^>H)( ^kH�n]^&E=fM B.G ^>H 9
EB-K [�9"G_^kM4B.H B"C3��B-^>H)( ^kH�n]^&E=fM��Z^>\.�mB"\��h=0G���B-^>H)(�Mr\4G�9s\4=fb.^k=fM�9"G_=FG_=C =fG4G_=fn \_B�� +7?-& t Y�g�G C B]E0g�M�^kM B-HJ��B.^kHm[hG4B]E0=fM_Mr^kHhb
9"<kb.B-G4^>\.��K M�b-^FG-=0Hp96��B-^>H3( ^kH�n]=0o�t

OQP U ��VXS:O'X�8���= G4=�M�\dB.C \��h= [�9.[7=fGd^kMdB.G_b-9"H�^F�f=fn 9-M C B.<k<kB?�dM0tql�H cJ=�E \_^>B-H�$]i3��= n]^&M4E0g�M4MZ9-MrIJK K =\_G4^&E Mr^kHhb-<>=<(
\_9.;h<k= E<kg�Mr\4=fG4^kHhb K =0\.�hB]nhMfiF[hG_B.['B-M4= B-ghG[97G_Mr\m9.[h[hG_B-9.E2�aidDFM4ILK K =\_G4^&E | <kg�Mr\4=fG4^kHhbL��D | � iZ9"H7n =<Gs9"<kg�9"\4= ^>\_M
['=0G4C B.G_K 9.H�E=q�Z^>\.�p\���9s\�B"C%\.�h= cJB.G4\4^kHhbE( ;�9-Mr=�n=��=0ghG_^kMr\4^&E"tZcJ=�E \4^kB.H" G_=<GJ^k=<�dM \��h= <k^ \_=0G�9s\_ghG4= B-Hp\4� BM(�\�9";h<k= B.H3(
<k^>Hh=ZE0<>g�Mr\4=fG4^kHhb�9"H�nT[hG4B?GJ^&n]=fM:9"H ^><k<kg�M�\_G_9"\4^�G.=�=oh9"K [h<k=.t�5 = [hG_B.['B-M4=�c]ILK K =\_G4^&E | <>g�Mr\4=fG4^kHhb���c | � ^kH cJ=�E \_^>B-H/+�t
cJ=�E \4^kB.H  EB.K [�9.G4=�M�\.�h= [hG_B.['B-M4=fn K =0\.�hB]nhMfiaD | 9"H�n c | io�Z^ \�� \4G�9.n]^>\4^kB.H�9.<�9"<kb.B.G_^>\.�hK@MFC B.G�\.��= Y�`#D�c%( 0��
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9�b.^�G.=fH ;h^>[79"G4\4^>\4=d[�9.b.=<( E0B.HhHh=�E \_^FGJ^>\�I b.G�9"[3�YL�4 � N UM��NBXN� R���9"H�n@9�;�g)8'=fG M4^F�f=6� t�8��h=� z¡�¢C£ ¤l¡�¥D¦¨§
¡
¢]©�¢Aª¨§�«H��9-M
EB-K [hg]\_9"\4^kB.H�9.<�EB.K [h<k=o]^>\�I ��� ; RH; � t 8��h=�«'&�¡)(�£ *,+.-(ª
¢/(�£ (�£ 021 MrB.C�\4��9.G4=�� = g�M4=fny��9-M�E0B.K [hg]\�9s\_^>B-H E0B.K [h<k=o]^ \�I
��� ; T.;3�4 ��"D��; T.; �5� ; �-;3�6 8��"o� ; �-; �.�T�#�h=0G_=3; T.;	^&Ma\��h= HJghKT;'=0G%B"CTG.=fGr\_^kE0=fM%9"H�n ; �-;f^&M:\.�h=�\4B.\_9.<LHJghK ;7=fG�B"C��JIJ['=0G_=fn]b-=fMft
cJ^kH�E=pD | ;hgh^k<&nhM 9�JIJ[7=fG4=�n]b.= C B.G =f9.E2� HhB]n]= ^kHSN X \_B =0H7EB.K [�9-M4M 9"<k< B"Cd^>\_M EB-G4G_=fM4[7B-H�n]^kHhb HhB]n]=�MT^kHSN U i
; TE;	4 ; N U ;]9"H�n ; � ;�4 ; N X ; i]\��h= 9.E \_g�9"<�E0B.K [hg]\�9s\_^>B-H�9"<#EB-K [h<>=0o]^ \�I@C B-G�«7&Æ¡8(�£ *�+�-eª
¢/(�£ (�£ 021�^kM ����; N U ;8�9 8��"o� ; N U ; �:�
; N X ;;�� 8��"o� ; N X ; �;�tT8��h==<r«�£?> ¡ [hG_B]E=�n]ghG_=T=o]=�Eg]\_=fM * \4^kK =fMfio�#�h=0G_= * ^kM�\.��= HJghK ;7=fG�B.C�[�9.Gr\_^ \_^>B-H�M�9.H�n * 4
; N U ; @3�X�A�m?!� t%8��h=CB70�¢/(D+FE�> £?G�£?1lª�(�¡)+� 9H¨§ZM�\_=0[�iE�Z^>\.�@E0B.K [hg]\�9s\4^kB.H79"<hEB-K [h<>=0o]^ \�I5��� # $�#%  ��" # $I#% �i.^&M%\.�h=Zn]B-K ^>H�9.HL\
EBLM�\�^>H�M4^&n]= \.��=J<r«�£?> ¡ <kBJB.[�td8��h= EB.K [hgh\_9s\_^>B-H�9"<:EB-K [�<>=0oJ^>\�ImB"CqD | ^kMfA ��� ; RH; �K� ��� ; N U ;5�L 8��"o� ; N U ; �M� ; N X ;��
 8��"o� ; N X ; �.�M� ��� ; RH;��9 ��"D��# $�#% � t

N:OPN:O ° ����	�OLU?V1�2OuSDU�Q OJW!V � S
5 = HhB?� EB-K [�9"G_=P\.��= ['=0G4C B.G_K 9.H�E= B"CTcJB.G4\4^kHhb 9.H�n D | i�g�M4^>Hhb 9���B.^kH)( ^>H7n]=o n]=0G_^�G.=fn C G_B.K \��h= cJ=�eLghB.^&9
$Ea*aMa� +*a?&�n�9s\_9 Mr=0\ft 8��h=SR º ��� � \_9";�<>= EB-H-\�9"^kH�M � $]i  �M+ | 9"<k^ C B-G4H�^k9@[�<k9-E= H�9"K =fM:�Z^>\.� \��h=0^kG 9.M_MrB]E0^k9"\4=fnp<kB]E09E(
\4^kB.H7MY� 2�B.H�b.^>\4g�n]= 9.H�n 2 9s\_^ \_g�n]=!�ih=oJ\_G_9-E \4=�n C G_B.K \��h= ��c |�=fB.<kB.b.^&E09.<�c]ghG.G-=0IUT M�|�=0B.b-G_9.[3�h^&E6@�9"K =fM l�H]C B-G4K@9E(
\4^kB.HPcJI]Mr\4=0K�� |H@dlrc3�t78��h==R º
ÅV�dÁ¨º � \�9";h<k= EB.HL\�9"^kH�M�+�i "���� G_=fEB-G_n�M0iJG_=0[hG_=fM4=0HL\4^kHhb | G4B-[h<&9"H�n 9"H�nm`�9.Mr\4ghG_=�<k9.H�n
g�M4= ^>H | 9.<>^>C B.G_Hh^&9ht�8��hG_B.ghb*�hB.g]\dcJ=�E \4^kB.H7M6$]t " 9"H�n� ]iJ\��h==R ºj����� 9.H�nWR º�ÅV�dÁ¨º � \_9.;h<>=�M��Z^><k<�;'= G4=0C =0G_=0H�E0=fnm9.M#�
9"H7nI� i�G4=�Mr['=fE\4^�G.=0<kI.t15 = [h<kB"\Z\.��= [7B-^>HL\d9"H�nm['B.<kIJb.B.Hmnh9s\�9@Mr=0\_M B.C | 9"<k^>C B.G_Hh^k9 G_=fE0B.G�nhM 9.M ^kHI0:^kb.ghG_= � t

�Z=�9.n]=fG_M K@9	I@HhB"\_=�B-ghG g�Mr=�B.CaG4=�9"<#M4[�9s\_^k9.<�n�9s\_9 M4=\_M C G_B.K \��h= cJ=feLghB-^k9�$Ea*aMa[� +*a?&�;7=fH�E2�hK@9"G��@n]gh=�\4B \.��=
^kH-\_=0G_=fMr\d^>HPM4[�9s\_^k9.<)��B.^kH)( ^>H7n]^kE0=fM ^kH EB-H-\_G_9-M�\ \_B \.�h= g�M4= B"C�M4ILHL\��h=\_^kE nh9"\_9@M4=\�M0i�M4g�E2�P9.M G�9"H7n]B.K <kI b.=fHh=0G�9s\_=fn
b.G�9"[���M0i�^>H K g�E2�PG_=0<&9s\4=�n�� B-G.� � ?-?"i�KLiT"*"N& t#5 = [h<k9.Hp\4B g7Mr=T9-nhn]^>\4^kB.H�9.< nh9"\_9 M4=\�M0i';'B"\.�PG_=f9.< 9.H�nPMrIJHL\.��=\4^&E"i
\4B =0oJ[79"H�n \.��= =o][7=fG4^kK =0HL\_9.<#=<Gs9"<kg�9"\4^kB.Hm^>HmC g]\_ghG4=q��B.G���t

@dB?� ihE0B.H�M4^&n]=0G�\.��=�C B.<k<>B?�Z^kHhb@eLgh=0G_^>=�M0A
� O � O �M0�B.G =f9-E2� [�<k9-E=�^>Hm\��h==R º ��� � \_9.;h<k=.i)9�H7nYX Hh=f9.G4=�M�\dE0G4B-[h<k9.H�nhM C G_B.K \��h==R º�Å?�dÁ�ºj� \_9.;h<k=Y�ht
� O " O �M0�B.GZ=�9.E2�m[h<k9-E=�^kH \��h==R ºj����� \�9";h<k=.iu9�H7nm9.<>< EG_B.[h<&9"H�n�M,�#��^kE2�P9"G_=��Z^ \��h^>HP9@n]^&Mr\_9"H7E=ZQ=��t

8��h=FM4[�9"\4^&9"<E��B-^>H@B.C#\.�h=�Mr=d\4� BTeLgh=fG4^k=fMq[hG4B]n]g7E=fM Mr=0\_M�B"Cu��B.^kH)( ^>H�nh^kE0=fM�9.H�n M4g�E2�H��B.^kH)( ^>H7n]^kE0=fM 9"G_=ZB"C#^>HL\_=0G_=fMr\
^kH M4[�9s\_^k9.<hnh9s\�9�K ^kHh^kHhb�C B.G�Hh=f^>b*�J;7B-G.�hBJB]n ^kH�n]=0o]^>HhbQ�>?YaN& t%8��h=�G	9.<>g�=�B.C�X 9"H�n�Q E09.H ;'= ^>H7EG_=f9.M4=fnT_sn]=�EG_=f9.M4=fn
C B.G�9.nN��g�Mr\4^kHhb@\��h= =�n]b.= G�9s\_^>B� KY& t�|�^FG-=T9���B.^kHPb.G�9"[3� L 4 � N � �?N6[^� R�� i7\.�h= =�n]b.= G�9s\_^>B@B.C L i'n]=fHhB"\_=fnp;JI�¡ i
^&M�nh=�9�Hh=�n 9-M�\��h=�G_9"\4^kBTB"Ca\.�h=�\4B.\_9.<7HJghK ;7=fG�B.Ca=fnhb.=fM�^kHML \_BT\��h=�K@9so]^>K ghK ['B-M_Mr^k;h<k=FHJghKT;'=0G B.Ca=fn]b-=fM ^>H L
^>C�^ \�^&M�9 C gh<k<>I E0B.HhH�=fE \_=fnPb-G_9.[3� � ^ t =-t>i^¡ 4 # $�## ��\ #�# ��] # t 8��h= =�n]b.= G_9"\4^kB [hG_B?GJ^knh=fMF9 K =f9.M4ghG_=TB.Cq\.�h= [�9.b.=�( <k=<G.=f<
��B.^kHPMr=f<>=�E \_^FGJ^>\�I.t

8��h=HGs9"G_^k9.;h<k=�[79"G�9"K =\_=0G�M�9.G4=�;hg38'=fGFMr^��0=-ih[�9.b.= Mr^��0= 9.H�nm=fn]b-=�G�9s\_^>B7t%l�H C gh\4ghG_=J��B.G��Q� =�[h<&9"Hm\4B@^kH�E0<>g�nh=
9.n�n]^ \_^>B-H�9"<�[�9.G_9.K =0\4=fG_MfiqMrg7E2� 9.MT\.�h=pM4^F�f= B.CA��B.^kH)( ^>H�nh^kE0=fMfi�9.M�� =f<>< 9.M ['=0G4C B.G_K@9"H�E0= K =f9.M4ghG_=fMfiqMrg7E2� 9.MT\.��=
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0:^kb.ghG_= � Aq8���B =0oh9"K [h<k=�B.Ca\��h=TcJ=feLghB-^k9Q$MaMaMa nh9"\_9 Mr=0\_M

B?G.=fG.��=f9.n B.C�Y�`#D�c%( 01� 9.<>b-B.G_^ \��hK@M0t 8���= K =\_G4^&E B.CF=<Gs9"<kg�9"\4^kB.H ^&M \��h= HJghK ;7=fG B.Cd[�9"b-= 9.EfE=�M4M4=fM G_=feLgh^kG_=fn
;JI =f9.E2�29.<>b-B.G_^ \��hK \4B ^kK [h<k=0K =0HL\ \.�h=/��B.^kH�t 8���= =fnhb.= G�9s\_^>B ^kM EB-H-\_G4B-<><k=fn ;JI X 9"H7n Q t%8��h= HLg�KT;'=0G B"C
Hh=�9"G_=fMr\ Hh=0^kbM�J;'B.G�M0i�@ ia^&MJGs9.G4^k=fn C G_B.K ? \_By ]i:IJ^>=f<knh^>Hhb 9.H =fn]b-=�( G_9"\4^kBpB"C#aht aMa*$ \_B�aht aMa% ]t 8��h= Mr^&n]=�(�M4^F�f=@B"C
G�9"Hhb-=FeLgh=0G_^>=�M0i�KTiJ^&M]Gs9.G4^k=fn C G_B.KZ+*a*a�\4B/+��Ma*a ghHh^>\_M,�#�h=fG4=F\.�h=�=oJ\4=fH-\�B"C | 9.<>^>C B.G_Hh^&9 ^kM�9"<kK B-Mr\F?M� $ � ?Ya � ghHh^>\_M
�X@FB.G4\.�)(�cJB-g]\.�L� oIa3� �C��?Ya � ghH�^ \�MJ�X` 9.Mr\;( 5 =�M�\-� t�8��h^&MZIJ^>=f<knhMZ9.Hp=fn]b-=�( G_9"\4^kBTB"C	aht aMa%$ \_BQaht aMaM"�t

`�9"b-=FM4^F�f=�G_=0[�G4=�Mr=fH-\�Mq\��h= Mr^��0=�B"C%n]^&M;�@;h<kB]E2�]M�9.H�n K =fK B.G_I@[�9"b-=fMft K�^ 8�=0G_=0HL\#Gs9"<kgh=fM�B.C [�9.b.=�Mr^��0=�M ^kH�E0<>g�nh=
$]i%+�i �hi'? � i%"%$]iJ9"H�n � +���;JIL\4=�M0t%8��h=�M4^��0=FB.C#\.�h=�G4=�EB-G_nhMq^>H \.�h=�[7B-^>HL\�\�9";h<k=F^&M � + ;JIL\4=�M0t�8��h=�;h<>B]E2�J^kHhb C 9.E\4B-G
C B.Gd\.�h= `%B.^kH-\Z\�9";h<k= ^&MZ\.��=TG�9s\4^kB B"C�[�9.b.= M4^F�f=T9"H�npG_=fE0B.G�n M4^��0=.tZ`%B-^>HL\dG_=fEB-G_n�MZ9"G_= Mr[�9"\4^&9"<k<>ImE<kg�Mr\4=0G_=fnp^kHp\.��=
[�9.b.=fMFB"C�\��h=T['B.^kHL\F\_9.;h<k=.t�8���=TG_=fEB-G_n�MZ^>H \.�h= `%B.<kIJb.B.H \_9.;h<k= 9"G_= B.CAG	9.G4^&9";�<>=TM4^��0=.t�8��h= M4^F�f=TB.C�9@G4=�EB-G_np^kH
\.��=�`%B-<>IJb.B-H \_9";�<>=�^kM�? � ��"%$��3��� B"Ca`%B.^kHL\_M�^>H@\��h=�`%B.<kILb-B.HL�:;JIL\4=�M0t�8��h=�HJghKT;'=0G�B"C�['B.^kHL\_M ^>Hm9 [7B-<>IJb-B.H E09.H
Gs9"G_I@C G_B.K 9 n]B*�0=0H \4B 9 C =Y� \��hB.g�M_9"H7n#ih9"H�np9 <&9"G_b.=�[7B-<>IJb.B-H K@9	I M4[�9.H K gh< \_^>[�<>= [�9.b.=�M0t

8��h=@;hg38'=fG M4^F�f=@G4=f[hG4=�Mr=fHL\_M�\.��= G_9"\4^kBPB"CZ9NGs9"^k<k9.;h<>=@K =fK B-G4I Mr^��0= 9-M 9mC G�9.E \_^>B-H B"C�\.�h= M4^��0= B.C \��h= `%B.^kHL\
\_9.;h<k=.iD�#�h^&E2� ^&MF\��h= MrK@9"<k<k=0GFB.Cq\.��=T\4��B \�9";h<k=fMft�� =0K B.G_Ip;hg)8�=0G Mr^��0=�Gs9"G_^>=�MdC G_B.K>+�� \_BI$Ma	� B"Cq\��h= Mr^��0= B"C
\.��= MrK@9"<k<k=0G \_9.;h<k=.t

0:^>b-ghG_==KpM;��B?�dMJGs9"G_^>B-g�M Mr\4=f[�M ^kH \.��= =o]['=0G_^>K =fH-\�t0hG_B.K \.�h= ;�9.M4= ['B.^kHL\ 9"H�n2[7B-<>IJb.B-H \_9";�<>=�M0i1��= n]=�(
G_^FG-=fn C 9.K ^k<k^>=�M B"CA��B-^>H)( ^kH�n]^&E=fM C B-G eLgh=fG4^k=fMQ� O � O 9"H�n7� O " O C B.G n]^ 8�=0G_=0HL\QGs9"<kgh=fM B.CF=fn]b-= G�9s\_^>B7tC@d=0oL\�iA��=
b.=fHh=0G�9s\_=fn [�9.b.=<( E0B.HhHh=�E \_^FGJ^>\�I b.G�9"[���MY��` | |�M2��C G4B-K ��B-^>H3( ^kH�n]^&E=�M0i%b.^�G.=fH2n]^F8'=fG4=fH-\bGs9"<kgh=fM B"CZ[�9.b.= M4^F�f=.t 8���=
[�9.b.=�(�EB-HhHh=�E \4^�GJ^ \�I b.G�9"[3�7MQ� =fG4= ^>Hh[�g]\ ^kHL\4B 9 �r[�9.b.=�(�DFEfE=�M4M;(�c]=feLgh=0H7E= |�=0Hh=fG_9"\4B-Gfi ���#��^kE2� M4^>K gh<&9s\4=�n \.��=
;'=<��9NGJ^kB.GTB.CZ\.�h=PY�`#D�c%( 01� 9.<>b-B.G_^ \��hK@M[� ^�t =.t cJB.G4\4^kHhb 9.H�n2D | � C B.G 9Pb.^�G.=fH ;hg)8�=0G@Mr^��0=-t 8��h=m[�9"b-=�(�9.EfE=fM_M
M4=feLgh=0H7E=fM 9"H�n \_B"\�9"<�[79"b.= l._.Y�MJ��=0G_= \4G�9.E2�-=fn C B.G =f9-E2�2EB.K ;h^kH�9s\_^>B-H B"C1��B.^kH 9"<kb.B-G4^>\.��Kmi:[�9.b.= M4^F�f=.i%;hg)8�=0G
M4^F�f=.ih9"H7n =�n]b.=�G�9s\_^>B7t

@dB.\4= \.��9"\�
�g�=0G_^>=�M1� O � O 9"H�n�� O " O ��9NG.= [�9"G�9"K =\_=0G�MMX 9"H�n=Q t	l \�K@9	I�H�B"\%;7= G_=f9"<k^&M�\_^kEq\4B�g�Mr=���B.^kH)( ^>H7n]=o
C B.G [�9"G�9"K =0\4G_^kEdeLgh=fG4^k=fM n]gh=F\4B \��h=�G4=�e-g�^>G_=0K =0HL\�B.C�\.�h=�=o]^&M�\_=0H�E0=FB"C#K@9"HJI@M4[�9s\_^k9.<E��B.^kH)( ^>H7n]^kE0=fMft�D ��B.^kH)( ^>H7n]=o
^&MFK B.G_= <k^F�-=0<kIm\4B ;'= g�Mr=�npC B.G�B?G.=fG4<&9"[ai79.n?�r9.E=fHL\fi�EG_B-M_M0i'9"H�nPB.\.�h=fG�H�B.H)( [�9"G�9"K =0\4G_^kE M4[�9s\_^k9.< [�G4=�n]^kEf9s\_=fMft65 =
n]B HhB.\Z9-n)G.B]Ef9s\4=�\.��=�g7Mr=�B"C%9 Mr[�9"\4^&9"<u��B-^>H)( ^kH�n]=o C B.G [�9"G�9"K =0\4G_^kE�eLgh=0G_^>=�M0t%l�H�Mr\4=�9.n#i][79"G�9"K =\_G4^&E�eLgh=fG4^k=fM���=0G_=
g�M4=fn \4Bmb.=fHh=0G�9s\_= 9pMr=0\�B.C^��B-^>H)( ^kH�n]^&E=fM�\_BpMr\4g7n]Ip\.�h= =<8'=�E \ B"C n]^ 8�=0G_=0HL\qGs9"<kgh=fM�B.C =fnhb.=�( G�9s\4^kB [�9.G_9.K =\4=fG�B-H
G_=0<&9s\4^�G.=�['=0G4C B.G_K 9.H�E=�B.CqY�`#D�c%( 01� Mr\4G�9s\_=0b.^k=fMft
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0 ^kb.g�G4=/KJA	`qoJ['=0G_^kK =fHL\ZM4=\_gh[P9"H�npn]=�Mr^kb.H

N:OPN:OPN ����	�OLU?V1�2OuSDU�� OJW P ��U�W

0:^>b-ghG_=fM � 9.H�n � M;�hB?� \.�h= E0B.K [�9"G_^&MrB-H2;7=0\4� =f=0H D | 9"H7n cJB-Gr\_^>H�b C B-G G�9"H�b.=�(�eLgh=0G_II��B.^kH)( ^>H�nh^kE0=fM 9"H�n @#(
Hh=�9"G_=fMr\;( Hh=0^kbM�J;'B.G���B.^kH)( ^kH�n]^&E=�M0i�G4=�Mr['=fE\4^�G.=0<kI.t�D | [7=fGrC B-G4K =fn ghHh^>C B.G_K <>I ;7=0\r\_=0GZ\���9"H cJB-Gr\_^>Hhb7t

0:^>b-ghG_=fM �L� 9%�d9"H7n ����9*�FM;�hB?� \��h= ^kK [�9.E\�B.Cq[�9"b-=TM4^F�f=.iD�#�h^&E2����=/Gs9"G_^>=�nmC G4B-K $ ��;JIL\4=fMF\4B � + ��;LIL\_=fMft
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0:^>b-ghG_= ?NK]A��d9.Hhb.= 
�g�=0G_I'A�`	8�=fE\FB"Cq[79"b.= M4^��0=.i';hg)8�=0G�M4^F�f=.i79.H�nPHJghK ;7=fGFB"C�Hh=�9"G_=fMr\FHh=f^>b*�L;'B.G�M C B-G�n]^F8'=fG4=fHL\
Y�`#D�cu( 01�7�h=fghG_^kMr\4^&E0M
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l�H \.�h^&M [�9.[7=fGfi^� =@^kHL\4G_BJnhg�E=�n \4��BpHh=<� 9"<kb.B-G4^>\.�hK@M�C B.G M4[�9"\4^&9"<D��B.^kH EB-K [�g]\_9"\4^kB.H�i b.^�G.=0H 9b��B.^kH)( ^>H�nh=o 9.H�n
9y9ho]=fn ;hg)8�=0G M4^F�f=.t 8��h=��.=fI2^knh=f9 ^kM \_B g7Mr=PM4[�9s\_^k9.<dE<kg�M�\_=0G_^>H�b�t 8���=m[�G4B-[7BLMr=�n D | 9.H�n c | 9.<>b-B.G_^ \��hK@M
B.gh\4['=0G4C B.G_K =�n�\.�h=�\4G�9.n]^>\4^kB.H�9.<"K =\��hB]nhM�^kH B.g�G�=o]['=0G_^>K =0HL\�M��Z^>\.��\.��=�cJ=�e-g�B.^&9m$EaMa*aH� +%aN&Lnh9"\_9dM4=\�i	[�9"G4\4^&Egh<&9"G_<kI
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9"H7n c | iq9-M@n]^&M4E0g�M4M4=fn2\.�hG_B.g�bM�hB-g]\ \��h^&M@[�9"['=0G�t 5 =���B.gh<&n 9.<kM4B <>^��.= \4B <kBLB*�29s\@G_=0<&9s\4=�n ^&M_Mrgh=�M G4=fb-9"G�n]^kHhb
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;
D C-? C3M = E C�;�I C3BJI 1�� I C�D*I C E I C3FJI C3M = E
; E =AM =LM C�;�I C3BJI 1�� I C�D*I C E I C3FJI C3M
;
F C�; C N =LM C3BJI C3HJI C�D*I C E I C3FJI C3MJI C N =LM
;
M = N = N C3BJI C3HJI C�D*I C E I C3FJI C3MJI C N
; N C3B C3O = N C3HJI C3DJI C E I C�F*I C3MJI C N I C3O = N
;
H =AH =LH C3HJI C3DJI C E I C�F*I C3MJI C N I C3O
;
O C3D C�;,? =LH C3HJI C E I C�F*I C�M*I C N I C3OJI C�;? =LH
BQ? =AO =LO C3HJI C E I C�F*I C�M*I C N I C3OJI C�;?
BJ; C E C�;Q; =LO C3HJI C3FJI C�M*I C N I C3OJI C�;?JI C�;Q; =LO
B�B =>;,? =>;? C3HJI C3FJI C�M*I C N I C3OJI C�;?JI C�;Q;
B�D C3F C�;B =>;? C3HJI C3MJI C N I C�O*I C�;?-I C�;Q;�I C�;
B =>;,?
B E =>;Q; =>;�; C3HJI C3MJI C N I C�O*I C�;?-I C�;Q;�I C�;
B
B�F C3M C�;D =>;�; C3HJI C N I C�O*I C�;,?-I C�;�;QI C�;
BJI C�;D =>;Q;
B�M =>;D =>;
D C3HJI C N I C�O*I C�;,?-I C�;�;QI C�;
BJI C�;D =>;D
B N =>;B =>;
B C3HJI C N I C�O*I C�;,?-I C�;�;QI C�;
BJI C�;D C3H
B�H =AF =LFJI 	 W�
 C N I C3OJI C�;,?-I C�;�;QI C�;BJI C�;
D C N I C3OJI C�;?JI C�;�;�I C�;BJI C�;
D
B�O C-? =LFJI 	 W�
 C-? C-?
DQ? C�; =LFJI 	 W�
 C�; C�;
DJ; C3B =LFJI 	 W�
 C3B C3B
D�B C3D =LFJI 	 W�
 C3D C3D
D�D C E =LFJI 	 W�
 C E C E
D E C3F =LFJI 	 W�
 C3F C3F
D�F C3M =LFJI 	 W�
 C3M =>;BJI =AFJI C3M
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; =:? =A?
B C-? =A? C-?
D C�; =A? C-?-I C�;
E C3B =A? C-?-I C�;�I C3B
F C3H =A? C-?-I C�;�I C3BJI 1�� =:?
M =@; =>; C-?-I C�;�I C3BJI 1��
N C3D =>; C-?-I C�;�I C3BJI 1�� I C�D =@;
H =AB =LB C-?-I C�;�I C3BJI 1�� I C�D
O C E =LB C-?-I C�;�I C3BJI 1�� I C�D*I C E =AB
;? =AD =LD C-?-I C�;�I C3BJI 1�� I C�D*I C E
;�; C3F =LD C-?-I C�;�I C3BJI 1�� I C�D*I C E I C3F =AD
;
B = E = E C-?-I C�;�I C3BJI 1�� I C�D*I C E I C3F
;
D = E =AF =LF C-?-I C�;�I C3BJI 1�� I C�D*I C E I C3F C-?
; E =AM =LFJI =LM C�;�I C3BJI 1 � I C�D*I C E I C3F C�;
;
F = N =LFJI =LMJI = N C3BJI 1 � I C3DJI C E I C�F
;
M =AM =>;B =LFJI = N I 	 W�
 C3BJI 1 � I C3DJI C E I C�F C3B
; N =AH =LFJI = N I 	 W�
 I =AH 1 � I C3DJI C E I C�F C3D
;
H =AO =LFJI = N I 	 W�
 I =AHJI =AO 1 � I C E I C3F C E
;
O =>;,? =LFJI = N I 	 W�
 I =AHJI =AOJI =@;? 1 � I C3F C3F
BQ? =>;D =LFJI = N I 	 W�
 I =AHJI =AOJI =@;?JI =>;D C3H
BJ; = N =>;Q; =LFJI =>;
B*I =LH*I =LO*I =>;,?-I =@;
D*I =>;Q; C3H C3H
B�B C�;,? =LFJI =>;
B*I =LH*I =LO*I =>;,?-I =@;
D*I =>;Q; C�;? C�;?
B�D C3O =LFJI =>;
B*I =LH*I =LO*I =>;,?-I =@;
D*I =>;Q; C3O
B E =AH = N =LFJI =>;
B*I =LO*I =>;,?-I =@;
D*I =>;Q;�I = N C3O C3O
B�F C N =LFJI =>;
B*I =LO*I =>;,?-I =@;
D*I =>;Q;�I = N C N
B�M C N C3M =LFJI =>;
B*I =LO*I =>;,?-I =@;
D*I =>;Q;�I = N C3M = N
B N C�;Q; =LFJI =>;
B*I =LO*I =>;,?-I =@;
D*I =>;Q; C3MJI 1�W�W =AOJI C�;�;
B�H C�;B =LFJI =>;
B*I =>;,?-I =@;
D*I =>;Q; C3MJI 1�W 
 =>;,?-I C�;
B
B�O C�;D =LFJI =>;
B*I =>;DJI =@;�; C3MJI 1�W3U =AFJI =@;�;QI =>;BJI =@;
DJI C�;D
DQ? = E = E C3M = E
DJ; =AM =LM C3M
D�B =AH =LMJI 	 � C3M C3M
D�D C N =LMJI 	 � C N =AMJI =AHJI C N
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46587:9<;�58= >@? CBA ;@C�>EDF5 G�HIH = N�DPOQ7:9 C N DPOQ7:9 S�>E?I7
; =:? =A?
B C-? =A? C-?
D =@; =A?-I =>; C-?
E C�; =A?-I =>; C-?-I C�;
F =AB =A?-I =>;�I =LB C-?-I C�;
M C3B =A?-I =>;�I =LB C-?-I C�;QI C�B
N =AD =A?-I =>;�I =LBJI =LD C-?-I C�;QI C�B
H C3H =A?-I =>;�I =LBJI =LD C-?-I C�;QI C�B*I 1 � =A?
O = E =>;�I =LBJI =LDJI = E C-?-I C�;QI C�B*I 1 �
;? =@; =AM =LBJI =LDJI = E I 	�� C-?-I C�;QI C�B*I 1 �
;�; C-? C3D =LBJI =LDJI = E I 	�� C�;�I C�B*I 1�� I C3D
;
B =AB = N =LDJI = E I 	���I = N C�;�I C�B*I 1�� I C3D
;
D C�; C E =LDJI = E I 	���I = N C3BJI 1�� I C�D*I C E
; E =AD =>;B = E I 	���I = N I =>;B C3BJI 1�� I C�D*I C E
;
F C3B C3F = E I 	���I = N I =>;B 1 � I C�D*I C E I C3F
;
M = E =AH =LMJI = N I 	 W�
 I =AH 1 � I C�D*I C E I C3F
; N =AM C N = N I 	 W�
 I =AH C3HJI C�D*I C E I C3FJI 1��
;
H = N =AO 	 W�
 I =AHJI =AO C3HJI C�D*I C E I C3FJI 1��
;
O C3D C�;,? 	 W�
 I =AHJI =AO C3HJI C E I C�F*I 1�� I 1�W3T
BQ? =AH =>;,? 	 W�
 I =AOJI =@;? C3HJI C E I C�F*I 1�� I 1�W3T
BJ; C E C�;Q; 	 W�
 I =AOJI =@;? C3HJI C�F*I 1	� I 1�W3T I C�;Q;
B�B =AO =>;Q; =>;
B*I =>;,?-I =@;�; C3HJI C�F*I 1	� I 1�W3T I C�;Q;
B�D C3H =AF =>;
B*I 	 W3T I =>;Q;�I =AF C3FJI 1	� I 1 W-T I C�;�;
B E C3F C�;B =>;
B*I 	 W3T I =>;Q;�I =AF C N I 1 W-T I C�;�;QI C�;B
B�F C N C3O =>;
B*I 	 W3T I =>;Q;�I =AF C�;?JI C�;�;�I C�;BJI C3O
B�M =>;? =>;D =>;
B*I 	 W�W I =LF*I =>;D C�;?JI C�;�;�I C�;BJI C3O C�;?-I C�;Q;�I C�;
B
B N C�;D =>;
B*I 	 W�W I =LF*I =>;D C3OJI C�;D C�;D
B�H C3M =>;
B*I 	 W�W I =LF*I =>;D 1�
 I C�M =@;�;�I =>;
B
B�O = N =LFJI 	 W-U I 	 � 1�
 I C�M = N
DQ? =AH =LFJI 	 W-U I 	 � 1�
 I C�M =LH
DJ; =AO =LFJI 	 W-U I 	 
 1�
 I C�M =AOJI C3O
D�B C-? =LFJI 	 W-U 1 �XI C3? C-?
D�D C�; =LFJI 	 W-U 1 �XI C�; C�;
D E C3B =LFJI 	 W-U 1 �XI C�B C3B
D�F C3H =LFJI 	 W-U C3MJI 1�� =>;DJI C3H
D�M = E =LFJI = E C3M = E
D N =>;,? =LFJI 	 W-T C3M =>;,?
D�H C3D =LF 1 �XI C�D
D�O =@; 	 V I =>; 1 �XI C�D =@;�I C3D
E ? C E =LF 1 �XI C E =LF
E ; =AB =LB 1 �XI C E =ABJI C E
E B =AM =LM C3M C3M
E D C N =LM C N =AMJI C N
E�E =AD =LD
E F C3F C�F =ADJI C3F

+-,�.P/c1*� Y�V��N,OEF50/c1�Y-IDQ01�i
¨B¡ ?�EF1�I9Q08N>�r�¥zCN��1R7h?S<2�R1f�g�Lx

�O�



��� � �	��
��������������������
 �!�"� (3%
+-,�.0/21�{@w�?DQ08;YB?gIDQP1q.e1@QP,�:=<c8L7*8�MByP�h¡ ?�EF1�I9Q08N>�Ma8O7fKR8OEF50CNI9<c[0_�,�1j8L<c[]dW_L<c:L1R[�IDQ01 1j8L<c[0�u<2[P>N1R��8OM6i-<2_OC0791�{O{LU
+-,�.0/21�{@w�QP,O?��P:O1�KR8O/2C0EF[P?@U�+6Q01G�P7 ?jI�K�8O/2C0EF[�?DQ08;YB?XI9Q01�<cID1@79,�ID<28O[^[=C0Ef.`1R7bUZ+6Q01�?D1@KR8O[P>§KR8O/2C0EF[�?SQP8;YB?
IDQP1�[08N>N1f?DYz,O505`1@>s8OCNIB<2[|IDQP1fK�C079791R[\IB<�I91R7 ,;I9<c8L[�U4+6Q01�IDQ0<279>�KR8O/2C0EF[�?SQ08;YB?�IDQ01�[P8=>01�?S1@/c1bK ID1b>�,�[P>s.0798OCP_OQ\I
<2[LI98�IDQ01*EF1REF8L7DHq.PCN�`1@79?@U�+6Q01XMa8OCP7SI9Qs,O[P>q�PM IDQ�K�8L/cCPE�[e?�?SQ08;Y%IDQ01*5P,O_O1b?48OM 2 ,�[e>|y�<2[�I9Q01*EG,�<2[�EF1@E�8L7DH
.0CN��1R7bU�+6QP1q?S<c�=IDQ�K�8L/cCPE�[§?DQ08;YB?gIDQP1q[08N>N1@?�Y�Q0<2K Q^QP,�:L1F.e1@1R[§50798NK�1@?9?D1@>�K�8OEF50/21�I91R/2H},O[P>�[01R1b>}[P8�I&KR8OEF1
<2[LI98�IDQ01*EF1REF8L7DHq.PCN�`1@7J,�_\,�<2[�U�+6Q01X/2,L?jIJKR8O/2C0EF[s?DQ08;YB?zI9Q01*5P,�7DID<cID<28O[s[=C0Ef.`1R7bU

46587:9<;�58= >@? CBA ;@C�>EDF5 G�HIH = N�DPOQ7:9 C N DPOQ7:9 S�>@?F7 JK;@9 5 = 5 = >E?
; =:? =A? ;
B =@; =A?-I =>; ;
D =AB =A?-I =>;�I =LB ;
E =AD =A?-I =>;�I =LBJI =LD ;
F = E =A?-I =>;�I =LBJI =LDJI = E ;
M C-? =A?-I =>;�I =LBJI =LDJI = E C-? ;
N C�; =A?-I =>;�I =LBJI =LDJI = E C-?-I C�; ;
H C3H =A?-I =>;�I =LBJI =LDJI = E C-?-I C�;QI 1�� ;
O C3H C3B =A?-I =>;�I =LBJI =LDJI = E C-?-I C�;QI C�B =A? B
;? C3D =>;�I =LBJI =LDJI = E C-?-I C�;QI C�B*I C3D =>; B
;�; C E =LBJI =LDJI = E C-?-I C�;QI C�B*I C3DJI C E =LB B
;
B =AF =LDJI = E I =LF C-?-I C�;QI C�B*I C3DJI C E C3? B
;
D C3F =LDJI = E I =LF C�;�I C�B*I C�D*I C E I C3F =LD B
; E =AM = E I =LFJI =LM C�;�I C�B*I C�D*I C E I C3F C�; B
;
F C3M = E I =LFJI =LM C3BJI C�D*I C E I C3FJI C3M = E B
;
M =>;B =LFJI =LMJI 	 W�
 C3BJI C�D*I C E I C3FJI C3M B
; N =>;
B = N =LFJI =LMJI = N C3BJI C�D*I C E I C3FJI C3M C�B D
;
H =AH =LFJI =LMJI = N I =LH C3DJI C E I C�F*I C3M C�D D
;
O =AO =LFJI =LMJI = N I =LHJI =LO C E I C�F*I C�M C E D
BQ? =>;,? =LFJI =LMJI = N I =LHJI =LOJI =>;? C3FJI C�M C�F D
BJ; C N =LFJI =LMJI = N I =LHJI =LOJI =>;? C3MJI C N D
B�B =AF =>;Q; =LMJI = N I =LHJI =LOJI =>;?JI =>;Q; C3MJI C N C�M D
B�D C3H =LMJI = N I =LHJI =LOJI =>;?JI =>;Q; C N I C�H =LM D
B E C3O = N I =LHJI =LOJI =>;?JI =>;Q; C N I C�H*I C�O = N E
B�F C�;,? =LHJI =LOJI =>;?JI =>;Q; C N I C�H*I C�O*I C�;? =LH E
B�M C�;Q; =LOJI =>;?JI =>;Q; C N I C�H*I C�O*I C�;?-I C�;Q; =LO E
B N =>;B =>;?JI =>;Q;�I =@;
B C N I C�H*I C�O*I C�;?-I C�;Q; C N E
B�H C�;B =>;?JI =>;Q;�I =@;
B C3HJI C�O*I C�;,?-I C�;�;QI C�;
B =@;? E
B�O =>;D =>;�;QI =>;BJI =@;
D C3HJI C�O*I C�;,?-I C�;�;QI C�;
B C�H E
DQ? C�;D =>;�;QI =>;BJI =@;
D C3OJI C�;,?-I C�;�;QI C�;BJI C�;
D =>;Q;�I =@;
B*I =>;D E
DJ; =AF =LF C3OJI C�;,?-I C�;�;QI C�;BJI C�;
D =AFJI C3OJI C�;,?-I C�;�;QI C�;BJI C�;
D E
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