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!f@O%'tt !0# !(-P !@O%'ti !0# !()*: !u'7X!(+ !'% !fH0 !"3O !v"1 !8D=& !f = ! " 

!"#!$%&'!()*+!",&!(-.)+&!(/01'!2345+!6+&7/!890:7;!<=0>!?0;@:'!ABC!D3;!9&7E!(+!90).FC&

G@H%&'!(I+!%&@-J&!2*=7E!K!L.MNE

!(I+!%&@-J&!2*=7E!K!L.MNE!"#!(-.)+&!(/01'!6+&7/!R&!j:"U!".,nE!(=%"#!%7S)+!T#!8\0P

!%'!0U!97+R]!b:&!Q:0-H!T^!@:'";!?'03-=&!":R!v"1!9'7+R]!$&"#!!TH7FH!j:!T!97+R]!R&!_.H

cD=&!?@X!w%'!":R!\K@[

 
H0: 

H1: 

+,DE1.%02F'% 5'%/(-67(%89:)4%;%<1=>4%0?%,,,,,,,,,,,,,,,,,0G.-'%&'"!*   !"#$% 

  &"#$% +,D:(%02F'% 5'%/(-67(%89:)4%;%<1=>4%0?%,,,,,,,,,,,,,,,,0G.-'%&'"!* 

!9&7E!(+!90).FC&!@O%'tt!0#!86+&7/!R&!j:"U!$&"#!?@+]!D='!T#!%&'!()*+!x7e=!T#!T[7E0#

!G@H%&'!(I+!%&@-J&!2*=7E!K!L.MNE!"#!$%&'!()*+!",&!6+&7/!b:&!jE!jE!D3;

!R&!6O0P!Q:0-H!R&!90).FC&!%7S)+!T#!K!0U!VW0X!$".;!?R&@H&!Y0.Z+!9'7#!(B.E"E!T#!T[7E0#

!Q:0-H!K!@X!(=%"#!_.H!D+`/!97+R]!R&!?'03-=&!0#!0U!97+R]!b:&!8?@X!y0zH&!T!$0U!97+R]

G'"^!@.:nE!&%

 
H0: 

H1: 

 !"#$%&'()!*%+,-./(-.%01234% 5'%/(-67(%89:)4%;%<1=>4%0?% 61@'(  M !"#$% 

M &"#$%  !"#$%&'()!*%+,-./($%01234% 5'%/(-67(%89:)4%;%<1=>4%0?% 61@'(  
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#.#/012-#34# '05"%# 6789#J!'K"#:"%,6#30;<-#@%L0"# +$34#M4#N,43"##ME,OE#PD#T#@,"AB#CD7'E#FQ#H.&I

F !"#$%&'(%#)*+,-
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(I+!%&@-J&!2*=7E!K!L.MNE!"#!".,nE!9&_.+!"SHR&!(-.)+&!(/01'!6+&7/!$@)#!D:74K&

!(I+!%&@-J&!2*=7E!K!L.MNE!"#!(-.)+&!(/01'!{I-|+!6+&7/!".,nE!9&_.+!2l:0Z+!%7S)+!T#

!b:&!Q:0-H!T^!@:'";!?'03-=&!b+@:"1!}H0:%&K!6.INE!~K%!R&!86+&7/!b:&!$@)#!D:74K&!K

cD=&!?@X!w%'!":R!\K@[!%'!97+R]

 
H0: 

H1: 

,D:(%J"E=K% 5'%/(-67(%89:)4%;%<1=>4%0?% 61@'"1!"#$%L56M'%&'()!%01234%J(N1' 

,D:(%O@1'P%QK(%/$%R06S1?%01234%R(/($%&'()!%QK(%P(% =K%&7(-T 

#34# '05"%# 6789#J!'K"#:"%,6#30;<-#@%L0"#)RD7S"#=%34#T"&D38#UE7D$%.#:0!2-#@,"AB#CD7'E#FV#H.&I

 !"#$%&'(%#)*+,-#.#/012-

TH7FH!'&@*EK'!(W!?%0+]!%&@Z+$'&R]!T[%'%&'!()*+!de=

fGSig 

!".,nE!Tl:0Z+

{I-|+!6+&7/

r�srhs�prrphppp

!97+R]!de=!R&!"E!jk7^!fGSig =0/000 !?@+]!D='!T#!%&'!()*+!de=!TM):&!T#!T[7E0#

!9&7E!(+!?@+]!D='!T#!$0U!b.�H0.+!Y0=&"#!G'7X!(+!'%!fH0 !"3O!v"1!8D=&!f = ! " 

!8(I+ !%&@-J& !2*=7E !K !L.MNE !"# !0U!9] !".,nE !9&_.+ !"SHR& !&% !(-.)+&!(/01' !{I-|+ !6+&7/

G'7FH!$@)#!D:74K&!":R!\K@[!�%7O!T#

!b:"-F^!8�.E"E!T#!_.H!6+&7/!b:&!90:7;!<=0>!?0;@:'!R&!8'7X!(+!TSP`+!T^%7C!90FU

!(:�K!D/0C&!K!b.FIl+!"+&!(4K!$"BU%!K!(U@H0+"1!%&@-J&�!c@H%&'!T).+R!b:&!%'!&%!".,nE

!8�(/01'!$0U!$%K0)1!9@X!(+7#!K!(-.)+&!(/01'!(BlH!(:03^'7W!K!(:0ME&'7W�!8�90U@H0+"1

!9'7#�0#� !8��IC!�'0�X !K !%&@+!D:�K !8%K0#!b:' !(-.)+&!(/01' !(H0lH& !$K".H !D.3.^�

!D:":@+!K!(I+!Q.l#!9&7E!K!Q.l#!'0�H�!8�%7�^!(-.)+&!(E0/`C&!$0U!D.1"�!K!0U!D.I#0J

!�(-.)+&!(/01'!$%0^!$R&7+!K!D#0J%!K!6W&@E�!8�(+7F/!(+0SH!~R7+]!K!?".W�!$0UK".H

!L.MNE !"# !&% !".,nE !b:"-�.# !8�.E"E!T# !8�(+0SH !K !(/01' !$0U!b:"-^' !K !0U!$�E&"-=&� !K
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!�R7P !%' !$R0=!97H0^ !K !(E0/`C& !�73H !D.1"�� !6+&7/ !K !T-X&' !(I+ !%&@-J& !2*=7E !K

!(-.)+&!(+0SH!$%&�;".,nE!9&7E�!8�$R0=!D:7U!K!(�|#!y0zlH&!'"^%0^!%'!{*a�!8�{:"P

!Tk%0�M:!Lzl)+!DW0=":R!{*a !(-.)+&!(/01'!$0U!DW0=":R!$":�>!�.=]�!8�TZe)+!%'

!G�bFX'!(l.C0)�+K"-M4&!K!(M.HK"-M4&!K!(E0/`C&!�)[!�%@J�!K!�fICT!%'

## !"#$%&'(%#/012-#.#M*+,-#34#7W#@B#30;<-#@%L0"#3XEA%# '05"%# 6789#J!'K"#:"%,6#=&54#>D,Y.%#FZ#H.&I

F[&"B#>+9#M4#=7W#T0\E70"#M4#MI,-74
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{I-|+!x7e=!%'!(I+!%&@-J&!2*=7E!K!L.MNE!"#!(-.)+&!(/01'!6+&7/!".,nE!(=%"#

!{I-|+!6+&7/!".,nE!9&_.+!$&"#!?@+]!D='!T#!$0U!b.�H0.+!2l:0Z+!K!s!\K@[!2SP`+!0#

cD3;!9&7E!(+!8([%0W!K!(IW&'!x7e=!%'!(-.)+&!(/01'

!(+0SH!~R7+]!K!?".W�!$0UK".H!D:":@+!K!(I+!Q.l#!9&7E!K!Q.l#!'0�H�!6+&7/!�o

!8��IC!�'0�X !K !%&@+!D:�K !8%K0#!b:' !(-.)+&!(/01' !(H0lH& !$K".H !D.3.^� !8�(+7F/

!K !$%&@:0> !�`.�lE !(/01' !$0U!D.I#0J !�:&_1& !$&"# !6+0/".� !@)1&@> !$0U!(:0=%0H�

!9'7#!b.:0>�!8�$%7�^!K!$"M�4!$0U!�|#!b.#!@)+'0�H!�0BE%&!$0U!(:0=%0H�!8�fD+K0Z+

!8�$R0=!D:7U!K!(�|#!y0zlH&!'"^%0^!%'!{*a�!8�dIl+!$0UK".H!D4_)+!K!D�.*+!de=

!�%0zE!'7[K�!8�90U@H0+"1!(:�K!D/0C&!K!b.FIl+!"+&!(4K!$"BU%!K!(U@H0+"1!%&@-J&�

!�=0)E!y@/�!8�%7�^!(-.)+&!(E0/`C&!$0U!D.1"�!K!0U!D.I#0J!9'7#�0#�!8�(-.)+&!K!(/01'

!8�(-.)+&!(/01'!$%0^!$R&7+!K!D#0J%!K!6W&@E�!8�@:@[!$0U@:@�E!0#!(-.)+&!(/01'!$0U!~R7+]

!�fICT!%'!Tk%0�M:!Lzl)+!DW0=":R!{*a !(-.)+&!(/01'!$0U!DW0=":R!$":�>!�.=]�

G@H%&'!".,nE!(IW&'!de=!%'!"-�.#!�(/01'!2['7#!L�=!9'7#!b.:0>�!K

!K!(E0/`C&!�73H!D.1"��!8�TZe)+!%'!7lFU!$0U!�B)[!(E0/`C&!6.lH0->�!6+&7/!!�r

!(-.)+&!(+0SH!$%&�;".,nE!9&7E�!8�b�FU0H!(;@H%&'R0#!9&7E�!8�{:"P!�R7P!%'!$R0=!97H0^

!�%@J�!8�@:@�E!$0U!97H0^!'@*E!K!TZe)+!%'!$&!TZe)+&"1!$0U!�%@J!%7�P�!8�TZe)+!%'

!�%@J�!K!�bFX'!(E0/`C&!$0U!}:K"=!�.=K!D.40*1�!8�bFX'!(H&K%!�0.IF/!L[0�E

!".,nE !([%0W!de=!%' !"-�.# !�bFX'!(l.C0)�+K"-M4& !K !(M.HK"-M4& !K !(E0/`C& !�)[

G@H%&'

!(:03^'7W!K!(:0ME&'7W�!K!�(+0SH!K!(/01'!$0U!b:"-^'!K!0U!$�E&"-=&� !6+&7/!�q

!([%0W!K!(IW&'!de=!K'!"U!%'!�0B:"ZE!�(/01'!$0U!$%K0)1!9@X!(+7#!K!(-.)+&!(/01'!(BlH

G@H%&'!".,nE!?R&@H&!j:!T#

G@H%&'!".,nE!(IW&'!de=!"#!�0E@F/!(-.)+&!(/01'!6+&7/!D3;!9&7E!(+!�7Fz+%'!�g

!8x7e=!%'!&!G&!Gw!(I+!%&@-J&!2*=7E!K!L.MNE!"#!{I-|+!6+&7/!".,nE!9&_.+!G�!\K@[

(-.)+&!(/01'!2345+!{I-|+!$0U!(;�:K!K!'0*#&
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 !"#$%&'& ()*&+,-.)/0

{I-|+!$0U!(;�:K!%'!(I+!%&@-J&!2*=7E!K!L.MNE!"#!(-.)+&!(/01'!6+&7/!".,nE!(=%"#

!{I-|+!6+&7/!".,nE!9&_.+!$&"#!?@+]!D='!T#!$0U!b.�H0.+!2l:0Z+!K!�!\K@[!2SP`+!0#

cD3;!9&7E!(+!8�73H!K!$@+]%0^!K!D./K"�+!$0U!(;�:K!%'!(-.)+&!(/01'

!K!�90U@H0+"1!(:�K!D/0C&!K!b.FIl+!"+&!(4K!$"BU%!K!(U@H0+"1!%&@-J&�!6+&7/!�o

!".,nE!%&@-J&!D./K"�+!(;�:K!"#!"-�.#!�$R0=!D:7U!K!(�|#!y0zlH&!'"^%0^!%'!{*a�

u@H%&'

!0#!(-.)+&!(/01'!$0U!~R7+]!�=0)E!y@/�!8�(-.)+&!K!(/01'!�%0zE!'7[K�!6+&7/!�r

!Lzl)+!DW0=":R!{*a !(-.)+&!(/01'!$0U!DW0=":R!$":�>!�.=]�!8�@:@[!$0U@:@�E

!$":�>!�.=]�!8�dIl+!$0UK".H!D4_)+!K!D�.*+!de=!9'7#!b.:0>�!8�fICT!%'!Tk%0�M:

!$0U!(:0=%0H�!8�!fICT!%'!Tk%0�M:!Lzl)+!DW0=":R!{*a !(-.)+&!(/01'!$0U!DW0=":R

!6W&@E�!8�(/01'!2['7#!L�=!9'7#!b.:0>�!8�$%7� !̂K!$"M�4!$0U!�|#!b.#!@)+'0�H!�0BE%&

!K !(-.)+&!(/01' !(BlH !(:03^'7W !K !(:0ME&'7W� !8�(-.)+&!(/01' !$%0^!$R&7+ !K !D#0J% !K

!$0U!D.I#0J !�:&_1& !$&"# !6+0/".� !@)1&@> !$0U!(:0=%0H� !8�(/01' !$0U!$%K0)1 !9@X!(+7#

!8�(+0SH !K !(/01' !$0U!b:"-^' !K !0U!$�E&"-=&� !8�fD+K0Z+ !K !$%&@:0> !�`.�lE !(/01'

!9&7E !K !Q.l# !'0�H� !8�bFX' !(l.C0)�+K"-M4& !K !(M.HK"-M4& !K !(E0/`C& !�)[ !�%@J�

!0U!D.I#0J !9'7#�0#� !8�(+7F/ !(+0SH !~R7+] !K !?".W� !$0UK".H !D:":@+ !K !(I+ !Q.l#

!8%K0#!b:' !(-.)+&!(/01' !(H0lH& !$K".H !D.3.^� !8�%7�^ !(-.)+&!(E0/`C& !$0U!D.1"� !K

!"# !"-�.# !�bFX' !(E0/`C& !$0U!}:K"= !�.=K !D.40*1� !K !��IC!�'0�X !K !%&@+!D:�K

G@H%&'!".,nE!%&@-J&!$@+]%0^!(;�:K

!K !(E0/`C& !�73H !D.1"�� !8�TZe)+ !%' !(-.)+&!(+0SH !$%&�;".,nE !9&7E� !6+&7/ !�q

!$0U!�B)[!(E0/`C&!6.lH0->�!8�b�FU0H!(;@H%&'R0#!9&7E�!8�{:"P!�R7P!%'!$R0=!97H0^

!K!�@:@�E!$0U!97H0^!'@*E!K!TZe)+!%'!$&!TZe)+&"1!$0U!�%@J!%7�P�!8�TZe)+!%'!7lFU

G@H%&'!".,nE!%&@-J&!�73H!(;�:K!"#!"-�.#!�bFX'!(H&K%!�0.IF/!L[0�E!�%@J�
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=30]#M^0'E

!(I+ !%&@-J& !L.MNE !K !T*=7E !%' !�(-.)+&!(/01'� !2345+ !?0�:0[!(=%"# !R& !(I^ !(#0:R%& !%'

!$%7�F[!%' !(I+ !%&@-J& !"# !L^0P !\7O& !K !(H0B+ !9&7)/!T# !T�H] !T#!T[7E0# !D3; !9&7E!(+

!K!$'0+!@*#!K'!$&%&'!%&@-J&!8L:'"^!w&"|-=&!$"BU%!K!f?% y0+&!$0U!?0;@:'!R&!8(+`=&

!(H&K&"1!K!L.Z-l+!�&".,nE!(-.)+&!(/01'!2345+!$0U!VW0X!T^!D=&!f()U�!K!()./ !$7)*+

GD=&!%&7-=&!$7)*+!'0*#&!6FN+!"#!$%&�;".,nE!b:&!Y0=&!0+&!8@H%&'!%&@-J&!()./!@*#!"#

!D:0)/!0#!K!L:'&'!%&"J!T[7E'%7+!([%0W!K!(IW&'!@*#!K'!%'!&%!%&@-J&!8"�:'!�"CR&

!2345+!T^!L:@.=%!Tz.-H!b:&!T#!?@X!$%K&!�F[!$0U!?'&'!6.INEK!T:_zE!R&!6O0P!�%0zE!T#

!$%7�^!T^!(+&'0+!K!'%&'!%7�^!(IW&'!�R7P!"#!$&!?'"-l;!K!A.F/!�&".,nE!(-.)+&!(/01'

!(HK".#!�&@:@�E!6#0Z+%'!�0*eJ!8@)^!6F/!%&@-J&!K!D#`O!0#!~'7W!().+R"=!�R7P!%'

!%&@-J&!�@))^!DH0.O!(-.)+&!(/01'!2345+!_.H!"S)+!b:&!R&!8b:&"#0)#!G'"^!@U&7W!6F/!A17+!_.H

GD=&!%7�^!([%0W!%&@-J&!�@))^!D:0FP!K!\K&!2[%'!%'!(IW&'

!@:0# !8(I+!%&@-J& !$&"#!$@+]%0^!K!�73H !K!D./K"�+!(;�:K!T=!T#!T[7E0# !D:0�H !%'

!(H'"^%0MH& !8'%&' !$@+]%0^ !@*# !"# !&% !".,nE !b:"-�.# !(-.)+&!(/01' !2345+ !Tk";& !T^ !D3;

!��[!%'!$@+]%0^!0#!LU!K!@U'!(+!~"-l;!&%!~�73H!�R7P!LU!8@+]%0^!%&@-J&!T^!Dl.H

G'%&'"#!?&%!"=!R&!&%!�H&7+!@H&7E!(+!�%@J!\0F/&!8D./K"�+!K!D.47BZ+

!y`^!%'!@:0#!&%!9]!$0U!VW0X!T^!@)-lU!%&7-=&!(IFN+!K!T).+R!"#!�UK�>!b:&!Q:0-H

!y7�3+!"#!(+`=&!y0SH!y0Z+!(40/!"BU%!K'!"U!G'"^!7[K!Dl[!$"BU%!K!&G&Gw!%&�;!90.)#

!K!@H%&'!@.^nE!9]!�73H!�R7P!~"-l;!K!y0SH!�3P!$&"#!9]!$7)*+!'0*#&!?�:K!T#!K!%&@-J&

G@)H&'!(+!&G&Gw!Y@Z+!y0SH!yK&@E!K!DH0.O!b+0a!&%!(I+!%&@-J&!(-.)+&!(/01'!'0*#&
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M"7547'_

L:"^!9]"J
G(+0S-H&!$K".H!8�().FW!y0+&!?0;@:'!R&!�%@J!(=0)X!T*+0[!u(I+!%&@-J&�!8foq�p !"�O&!8$%0|-1&
G$'"BU&%!�0*40e+!�@M�UK�>!c9&"�E!8$�E&"-=&!(P&"C!(E0.IF/!\7O&!8foq�o !"�O&!8$%0|-1&

!�@M�UK�> !c9&"�E !89&":& !(+`=& !$%7�F[ !%' !(I+ !$�E&"-=& !(P&"C !~K% !8foq�o !"�O& !8$%0|-1&
G$'"BU&%!�0*40e+

!G�&"=&!"�H!_^"+!cLJ!8Ll:%�7M=!T:"SH!@ZH!K!(=%"#!u0.H'!K!b:'!DBlH!8foq�o !�&@B/!8(I+]!$'&7[
G0FH!(-lU!c9&"�E!8T*.X!(=0.=!2�:@H&!%'!�%@J!�:R7E!8foq�o !�'0O@.=!8DZ.ZP

G�� !8rp!w!8%7H!23.NO!8�&!xK%!8().FW
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