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/80L0%!7)<=:!)*+!?#*0:/7);8#*'A!*%+,$"%-.%/&'(9"%1.$+&/,"%'!13cP%!66'!Y2BDY1C'!!

E80>?:/DW#[)<0L8%!-'!:;!)<'!12CC'!,:?#=6<8*9!O);=/)<!R:0#=/?:!T0:!)*+!"*78/#*$:*;)<!5$6)?;0!
@/#$!"?#*#$8?!M/#[;>'!T*8;:+!O);8#*0!"*78/#*$:*;!N/#9/)$$:'!!

E8d%!N'F'!122`'!G<)0L)!R:08+:*;0!(;);80;8?0!N/#9/)$!E8*)<!R:6#/;'!T*87:/08;V!#@!G<)0L)!E)8/U)*L0'!!

E<#/8+)!E80>!)*+!Q8<+<8@:!I#*0:/7);8#*!I#$$8008#*'!122Z'!H>:!1223!:?#*#$8?!U:*:@8;0!#@!
[8<+<8@:D78:[8*9!/:?/:);8#*!8*!E<#/8+)'!!

E/:?>;<8*9%!,'I'!1223'!4G*!G00:00$:*;!#@!\808;#/!"d6:*+8;=/:!-:;>#+0!)*+!-#+:<0'A!!"#$%&'(")(
:$&+.'(;.1.&$0<5(12%!66'!CDC2'!

E/#$$%!K'!1222'!4"?#<#98?)<!(;/=?;=/:!)*+!E=*?;8#*0!#@!X8#+87:/08;V!)0!"<:$:*;0!#@!5;0!H#;)<!
"?#*#$8?!\)<=:'A!*%+,$"%-.%/&'(&%2(;.1"#$0.(*0"%"-,015(C3%!66'!Y2YDY1_'!!

M)/;<)*%!('!C``Z'!4"7:/V!$)*!@#/!>8$0:<@!)*+!M#+!)9)8*0;!)<<c!>80;#/V%!0#?8)<!0?8:*?:!)*+!;>:!
?#*0:/7);8#*!#@!*);=/:'A!==>(?%%#&'(9"%).$.%0.@(A."B'.(&%2(9"%1.$+&/,"%'!!

M>8<)/#7%!G'!-'!1222'!4"?#0V0;:$!@=*?;8#*8*9!)*+!8*;/8*08?!7)<=:!#@!U8#+87:/08;V'A!C,D"15!`2c1%!
66'!P2_DPC1'!
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"#$$%!&'('%!"')!*+,-./%!012!('3'!4#+-'!5667'!3-0!8//-.!.-+8$81#90/#81!012!#1/-.0+/#81:!;#/<!
+8==-.+#0$$>!#=?8./01/!=0+.8#1@-./-A.0/-:!#1!:8B/<-0:/!($0:,0'!4-:-0.+<!C$01!C.8?8:0$!/8!
D1#@-.:#/>!8E!($0:,0!012!D1#/-2!3/0/-:!F#:<!012!G#$2$#E-!3-.@#+-'!!

"#.0B2%!H'!-/!0$'!5665'!I*+818=#+!A-1-E#/!8E!/<-!?.8/-+/#81!?.8J.0=!E8.!/<-!3/-$$-.!:-0!$#81'K!
!"#$%&'()*$+,-'5L%!??'!MNOPMNQ'!

"R(!4-:-0.+<!S8.?8.0/#81'!56OO'!./"0&1')2'3*"14"'5677'!($0:,0!T.0@-$!U12B:/.>!(::8+#0/#81'!
R0>'!

"8$2:=#/<%!V'3'%!('!W#$$%!012!T'!WB$$'!O77Q'!8#$19)*'8",':+)%)/$+'311&11/&%9';$%"*'<#"29':=&+>9$?&'
@>//"#,-'X-+-=A-.'!

"8$2:=#/<%!3'!566Y'!T<-!4-=8/-!4B.0$!*+818=>!8E!($0:,0'!U1:/#/B/-!8E!38+#0$!012!*+818=#+!
4-:-0.+<!Z!D1#@-.:#/>!8E!($0:,0!(1+<8.0J-'!(?.#$'!

"8$2:=#/<%!3'!5666'!T<-!U3*4!($0:,0!U1?B/PVB/?B/!R82-$'!U1:/#/B/-!8E!38+#0$!012!*+818=#+!
4-:-0.+<!Z!D1#@-.:#/>!8E!($0:,0!(1+<8.0J-'!G8.,#1J!C0?-.!7Q'O'!(?.#$'!

"8$2:=#/<%!3'!O7QN'!T<-!($0:,0!*+818=#+!RB$/#?$#-.[!(1!*\?$010/#81!;#/<!0!4-@#-;!8E!C0:/!
*:/#=0/-:'!U1:/#/B/-!8E!38+#0$!012!*+818=#+!4-:-0.+<!Z!D1#@-.:#/>!8E!($0:,0!(1+<8.0J-'!
G8.,#1J!C0?-.!QN'L'!V+/8A-.'!!

"8$2:=#/<%!3'!-/!0$'!566N'!T<-!H-10#!]0/#810$!G#$2$#E-!4-EBJ-[!*+818=#+!U=?8./01+-%!566M'!
U1:/#/B/-!8E!38+#0$!012!*+818=#+!4-:-0.+<!Z!D1#@-.:#/>!8E!($0:,0!(1+<8.0J-'!R0.+<'!

"8$2:=#/<%!3'!012!('!W#$$'!5666'!T<-!H-10#!]0/#810$!G#$2$#E-!4-EBJ-[!*+818=#+!U=?8./01+-'!
U1:/#/B/-!8E!38+#0$!012!*+818=#+!4-:-0.+<!Z!D1#@-.:#/>!8E!($0:,0!(1+<8.0J-'!R0>'!

"8$2:=#/<%!3'%!^'!_.#01%!012!('!W#$$'!566`'!AB&'C)D$"4'E"9$)%"*'F$*D*$2&'G&2>0&H':+)%)/$+'./I)#9"%+&-'
D'3'!F#:<!012!G#$2$#E-!3-.@#+-'!R0>'!

"8$2:=#/<%!3'!012!3'!R0./#1'!566O'!(1#$+0!012!/<-!3-;0.2!*+818=>'!U1:/#/B/-!8E!38+#0$!012!
*+818=#+!4-:-0.+<!Z!D1#@-.:#/>!8E!($0:,0!(1+<8.0J-'!^01B0.>'!

"8//<0.2/%!T'('%!H'R'!G0$/81%!012!T')'!F#-$2:'!56O5'!@&99$%0'I#$)#$9$&1'2)#'3*"14"J1'F$*D*$2&'3+9$)%'
(*"%'!($0:,0!]0/B.0$!W-.#/0J-!C.8J.0=%!D1#@-.:#/>!8E!($0:,0!(1+<8.0J-'!

"8;2>%!^'R'!O77Y'!IT<-!@0$B-!8E!A#82#@-.:#/>[!=0.,-/:%!:8+#-/>%!012!-+8:>:/-=:'K!K"%D'
:+)%)/$+1'!Y`[O%!??'!5NPMO'!

".--1?-0+-'!A"=/"%-':+)%)/$+1H'L>#'K"%DM'L>#'A"='<)**"#1'F"19&D'!!

".--1?-0+-'!8#$9$1B'N)*>/O$"'N)//>%$9$&1'"9'9B&'N#)11#)"D1-''
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"#$$%&'()*+,!-.".,!/'0!1.1.2.!3#*'+.!4555.!67*808*9&!:%*8*+/%*$';!<!-)+%*9*&0!=>%*$'!9$#!

?)+%/*'/@8&!A/'0!:+&!*'!<9#*B/'!?/C/''/+.6!!"#$#"%&'()*+&,-./")*'01'23+/."*.0#&'4+&.!?>#*'D&#!
E&%(&#8/'0+.!>>.!FGHIFJ4.!

"#$C&+,!K.L.!455G.!ME$'#&+>$'+&!#/%&+!/'0!'$'#&+>$'+&!@*/+!*'!($)+&($80!+)#C&N+.O!530#"6'
78"*")*'93.,/&,#1.!P5;Q,!>>.!GFGIGPQ!

"#$C&+,!K.L.!/'0!3&N%B(&C/,!R.!455J.!M2(&!*S>/B%!$9!'$'#&+>$'+&!#/%&+!$'!'$'#&+>$'+&!@*/+;!/!

S&%/I/'/8N+*+.O!530#"6'78"*")*'93.,/&,#1.!P4;4,!>>.!TGPITJH.!

1/&'&#,!L.U.!&%!/8.!ML$0&8*'D!K&B#&/%*$'!?*%&!V($*B&;!W$!1N>$%(&%*B/8!V($*B&+!K&98&B%!<B%)/8!

X&(/C*$#YO!:;&,<'=<':>,<'?6)*<'JZ;Z,!>>.!G4HIGF4.!!

1/8&N,!?.!&%!/8.!THHH.!R[&B)%*C&!?)SS/#N;!RB$'$S*B+!$9!?>$#%!\*+(*'D!*'!<8/+]/.!^'+%*%)%&!$9!

?$B*/8!/'0!RB$'$S*B!K&+&/#B(!_!:'*C&#+*%N!$9!<8/+]/!<'B($#/D&.!W&B&S@&#.!!

1/S*8%$',!U.!455G.!!@&,&'"+'/@&'!&.#/@')%'A./")*+B'C&.+3,"*>'(.8"/.#'%),'/@&'DE+/'(&*/3,1.!7$#80!

X/']!3)@8*B/%*$'+.!

1/'&S/'',!L.,!-.!A$$S*+,!/'0!X.!U/''*'&'.!THHT.!M?%/%*+%*B/8!R99*B*&'BN!$9!W$)@8&IX$)'0&0!

W*B($%$S$)+!V($*B&!V$'%*'D&'%!`/8)/%*$'.O!:;&,"6.*'=)3,*.#')%':>,"63#/3,.#'?6)*);"6+<'>>.!
T4QQIT4GZ.!W&B&S@&#.!!

1/#>&#,!3.!4554.!V/#*@$)!L/'/D&S&'%!K&>$#%!$9!?)#C&NI^'C&'%$#N!<B%*C*%*&+.!<8/+]/!

W&>/#%S&'%!$9!\*+(!/'0!"/S&.!

1/#>&#,!3.!455P.!\)#@&/#&#!L/'/D&S&'%!K&>$#%!$9!?)#C&NI^'C&'%$#N!<B%*C*%*&+.!<8/+]/!

W&>/#%S&'%!$9!\*+(!/'0!"/S&.!!

1/++/',!1.L.!/'0!1.R.!W#&D'&.!THHP.!E/%)#/8!1/@*%/%+!/'0!RB$+N+%&S+!L/'/D&S&'%!*'!

W#N8/'0+;!<'!=C&#C*&a.!2(&!7$#80!X/'].!!

1/)+S/',!-.!45T4.!MV$'%*'D&'%!`/8)/%*$';!\#$S!W)@*$)+!%$!1$>&8&++.O!=)3,*.#')%'?6)*);"6'
5&,+8&6/"-&+<'4G;F,!>>.!FZIQG.!!

1/)+S/',!-.<.,!".U.!A&$'/#0,!/'0!W.!LB\/00&'.!THHQ.!M<!:%*8*%NIV$'+*+%&'%,!V$S@*'&0!

W*+B#&%&!V($*B&!/'0!V$)'%!W/%/!L$0&8!<++&++*'D!K&B#&/%*$'/8!:+&!A$++&+!W)&!%$!E/%)#/8!

K&+$)#B&!W/S/D&.O!=)3,*.#')%'530#"6'?6)*);"6+<!QG;T,!>>.!TIZ5.!

1/N'&+,!2.A.!/'0!K.-.!7$89&.!THHH.!RB$8$DN,!1/#C&+%,!/'0!:+&!$9!1/#@$#!?&/8+!/'0!?&/!A*$'+;!

^'%&#C*&a!L/%&#*/8+!9#$S!<8/+]/!E/%*C&!1)'%&#+.!<8/+]/!W&>/#%S&'%!$9!\*+(!/'0!"/S&.!

2&B('*B/8!>/>&#!E$.!4FH.!

1&&#a&D(,!W.,!U.!<@%+,!/'0!".!A$$+C&80%.!455P.!ML*'*S*b*'D!+)#C&N!#&9)+/8!/'0!'$'B$'%/B%!

#/%&+;!0$!$)#!&99$#%+!>/N!$99YO!23,-&1'F&+&.,6@'C&/@)$+.!T;T,!>>.!ZIT5.!
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"#$%&''(!)*!#+!&,*!-../*!0'!123'3%42!055#55%#'+!36!+7#!893$+!:457#$4#5!63$!"&,4;<+(!&'=!
>74'33?!&'=!>373!8&,%3'!4'!@3A#$!&'=!>#'+$&,!>33?!B',#+*!C>8!8+<=D!))8!-...E.F/*!!

"3;#$G(!H*!-.//*!!"#$#%&"'($)*+,&,'#-'.)$/0#12'3#02,4,5'('"),2',467+'&$'8)9&':)+;'<2$+)='I'4+#=!
J&+43'5!1'K4$3'%#'+&,!L$3G$&%%#*!

"3=G#(!M*!&'=!H*!0<5+4'*!-..N*!O0!8<$K#D!36!C<+,4#$!P#+#2+43'!)#+73=3,3G4#5*!(04&-&"&)*'
>$42**&/2$"2'?21&2@*!AAQ-(!99*!RSE/-F*!

"3+K#=+(!H*1*(!T*@*!U<5;D(!&'=!T*1*!H&23;*!/VRR*!WI5#!36!B)L@0J!63$!T#G43'&,!B'9<+EC<+9<+!
8+<=4#5*W!:62$)'B&,4);'3*#0&7)5'C#64D20$'3#02,4'!"#$#%&"'(,,#"&)4&#$*!

"<%9$4#5(!>*H*!#+!&,*!/VVS*!O)#&5<$4'G!U43=4K#$54+D!M&,<#!63$!>3'5#$K&+43'*X!($$6='?21='!"#*='
C+,4=!-F(!99*!VYE//*!!

"<%97$4#5(!H*1*!-..Z*!T#4'=##$!)&$?#+5!4'!+7#!>4$2<%93,&$!J3$+7Q!0'!123'3%42!C<+,33?*!
B'5+4+<+#!63$!8324&,!&'=!123'3%42!T#5#&$27*!

"<++(!>*!#+!&,*!-./.*!123'3%42!B%9&2+5!36![&+#$63A,!"<'+4'G!4'!)4554554994*!)4554554994!8+&+<#!
I'4K#$54+D!

B$A4'(!1*\*(!0*)*!B55#$%&'(!)*!]4,?#''D(!&'=!)*P*!L&$+$4=G#*!-./.*!O0!>#'+<$D!36!T#5#&$27!3'!
T<$&,!P#K#,39%#'+!&'=!T#G43'&,!B55<#5*X!(%20&")$'E#60$)*'#-'(/0&"6*460)*'!"#$#%&",=!V-Q-(!
99*!S--^SSY*!!

H#''4'G5(!\*U*(!]*!8<'=#+(!&'=!0*1*!U4'G7&%*!-./.*!15+4%&+#5!36!L&$+4249&+43'(!>&+27(!&'=!
"&$K#5+!4'!0,&5?&!893$+!:457#$4#5!P<$4'G!-..R*!0,&5?&!P#9&$+%#'+!36!:457!&'=!\&%#*!
:457#$D!P&+&!8#$4#5!J3*!/.E--*!09$4,*!!

H#''4'G5(!\*U*(!]*!8<'=#+(!&'=!0*1*!U4'G7&%*!-./.*!15+4%&+#5!36!L&$+4249&+43'(!>&+27(!&'=!
"&$K#5+!4'!0,&5?&!893$+!:457#$4#5!P<$4'G!-..Z*!0,&5?&!P#9&$+%#'+!36!:457!&'=!\&%#*!
:457#$D!P&+&!8#$4#5!J3*!/.E.-*!:#;$<&$D*!!

H<'#&<!123'3%42!P#K#,39%#'+!>3<'24,*!-..V*!-..V!@#G45,&+4K#!8#5543'!M454+3$5!8&+456&2+43'!
8<$K#D!T#5<,+5*!!

]&55&$(!B*!&'=!L*!@&55#$$#*!-..N*!O89#24#5!9$#5#$K&+43'!&'=!;43=4K#$54+D!K&,<#Q!&!$#&,!39+43'5!
&99$3&27*X!E#60$)*'#-'!$1&0#$%2$4)*'!"#$#%&",')$7'.)$)/2%2$4=!NR(!99*!RSZERZV*!!

]&K&,(!L*!&'=!H*!@33%45*!-..Y*!I9=&+#=!C<+=33$!T#2$#&+43'!I5#!M&,<#5!A4+7!1%97&545!3'!
J&+43'&,!L&$?!T#2$#&+43'*!>3,3$&=3!8+&+#!I'4K#$54+D*!!

]#4+7(!H*(!>*!:&A53'(!&'=!_*!>7&'G*!/VVF*!OT#2$#&+43'!&5!&'!123'3%42!P#K#,39%#'+!8+$&+#GDQ!
83%#!1K4=#'2#!6$3%!I+&7*X!E#60$)*'#-'F2&,602'?2,2)0"D*!-RQ-(!99*!VFE/.Z*!!

]#''#=D(!H*H*!&'=!H*[*!_73%&5*!/VVS*!O)&'&G4'G!J&+<$&,!T#53<$2#5!&5!8324&,!M&,<#*X!('G2@'
H2$460+'-#0'G)460)*'?2,#60"2,'.)$)/2%2$4*!99*!Y//EY-/*!
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"#$%&'!()*)'!+),)!-./%012'!/%3!,)!4./5)!6786)!9:;5<!=>>5%!?5!@-A!B/C!D5<0!E1<F0;!@0G5<0!

@0??0;!?./%!E5!E1<F0;)H!!"#$%&'(")(*+"%",-+(./$01/+2-3/04(6IAJ'!KK)!LM6I)!

"%/KK'!N)!677O)!9(5<K/;$C5%!52!P0G0%?!DK5;?!/%3!(5<<0;G$/#!:$C.0;$0C!=G5%5<$G!D?13$0C)H!

Q%C?$?1?0!52!D5G$/#!/%3!=G5%5<$G!P0C0/;G.!R!S%$T0;C$?U!52!V#/CW/!V%G.5;/&0)!:0F;1/;U)!

"5.1?'!V)!0?!/#)!6786)!9VCC0CC$%&!?.0!P0K;0C0%?/?$T0%0CC!52!-1F#$G!XK$%$5%!D1;T0UC)H!56/(./7(

8/0/&$+6(9/%2/$()"$(56/(./"1'/(:(56/(.$/004(Y/U)!

"5?G.0%'!Y),)!/%3!D)+)!P0$#$%&)!6777)!9=%T$;5%<0%?/#!/??$?130C'!<5?$T/?$5%C'!/%3!G5%?$%&0%?!

T/#1/?$5%!52!%5%1C0!T/#10CA!/!G/C0!C?13U!$%T5#T$%&!0%3/%&0;03!CK0G$0C)H!*+"'";-+&'(

*+"%",-+0)!L6'!KK)!OLM87Z)!

";1&'![)!6778)!-;$T/?0!D1KK#U!52!-;5?0G?03!*/%3!$%!D51?.0;%!V2;$G/A!V!P0T$0\!52!Y/;W0?C'!

VKK;5/G.0C'!@/;;$0;C!/%3!QCC10C)!].0![5;3!@#/%W)![5;WC.5K!K/K0;)!!

";1C0'!,)!6788)!9+0T0#5K$%&!/%!/;G?$G!C1FC$C?0%G0!5FC0;T/?$5%!CUC?0<)H!."'&$(</";$&16=)!LJA8M6'!

KK)!OML^)!

*/<F0;?'!,)+)B)'!-)V)!PU30%'!/%3!=)=)!=C$W1;$)!677^)!(/K$?/#$_$%&!5%!?.0!@$5M=G5%5<$G!`/#10!52!

Y1#?$M-1;K5C0!Y03$G$%/#!-#/%?C!25;!?.0!P0./F$#$?/?$5%!52!+;U#/%3C!$%!D1FMD/./;/%!V2;$G/)!

].0![5;#3!@/%W)!!

*/<K$0??$'!,)V)'!/%3!,)V)!+$>5%)!8OO^)!]5!D00!?.0!:5;0C?!25;!?.0!];00CA!V!N1$30!?5!E5%M]$<F0;!

:5;0C?!@0%02$?C)!].0![5;#3!@/%W)!-/K0;!E5)!78L)!!

*/;C0%'!,)E)!=3)!6787)!V;G?$G!D5G$/#!Q%3$G/?5;CMV!:5##5\MSK!?5!?.0!V;G?$G!B1</%!+0T0#5K<0%?!

P0K5;?)!E5;3$G!(51%G$#!52!Y$%$C?0;C)!!

*/%3!/%3![/?0;!(5%C0;T/?$5%!:1%3)!6788)!>?@@(A%%#&'(8/1"$24!

*/U</%'!P)()'!,)P)!@5UG0'!/%3!")P)!(;$33#0)!8OOI)!9=G5%5<$G!`/#1/?$5%!52!?.0!(.$%55W!D/#<5%!

DK5;?!:$C.0;U!52!?.0!N1#W/%/!P$T0;'!V#/CW/'!1%30;!(1;;0%?!/%3!V#?0;%/?0!Y/%/&0<0%?!

-#/%C)H!B&%C(*+"%",-+04(Z6A8'!KK)!88LM86a)!

*0/%'!N)'!=3)!6787)!D#$(.'&%/2)!S%$?03!E/?$5%C!=%T$;5%<0%?!-;5&;/<<0)!D0K?0<F0;)!

*0/?.0;</%'!,)()!/%3!+)[)!Y/;G51$##0;)!8OOI)!9=C?$</?$%&!]51;$C<bC!D./;0!52!*5G/#!Q%G5<0!

2;5<!D0G5%3/;U!+/?/!D51;G0C)H!56/(8/3-/7(")(8/;-"%&'(E2#C-/0)!6IAL'!KK)!L8ZMLLO)!!

*00\5;?.U'!`)P)!0?!/#)!6778)!9(5;;0G?$%&!P0CK5%C0!@$/C!$%!]51;$C?!DK0%3$%&!D1;T0UC)H!A%%&'0(")(

5"#$-0,(8/0/&$+6)!6aA8A'!KK)!aLMOZ)!!

*05%/;3'!,)!677a)!F-'C'-)/(F&2+6-%;(-%(26/(G4E4H(56/(*+"%",-+(I,1&+20("%(J&2-"%&'(&%C(E2&2/(

*+"%",-/0(-%(>??K)!P0K5;?!677IM8)![$#3#$20!/%3!DK5;?!:$C.!P0C?5;/?$5%!-;5&;/<C)!S)D)!:$C.!

/%3![$#3#$20!D0;T$G0)!V;#$%&?5%'!`V)!,1#U)!
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"#$%!&'!()!*+'!,---'!&.(!/01*2)!34!).(!&356#70!8(2)36!3$!).(!9(603$)!:23$30;<!&.(!/$15)=
>5)15)!?$*+;7#7'!?0(6#2*$!?@6#25+)56*+!:23$30#27!?7732#*)#3$!?$$5*+!A(()#$@!B!,---'!!

"#$C*++%!8'?'!*$C!D'E'!>+73$'!,--F'!G&.(!/AH"?I!#$15)=35)15)!7;7)(0'J!A/K!/$2'!!

"#L#$@7)3$%!:'M'!*$C!N'8'!O#7+*6'!PQ,P'!GA#$#050!R(713$7(!R*)(7!436!856L(;!R(7(*62.'J!"#$%&'()
*+),-".'"/0!,ST<P%!11'!,,Q'!

"3$$(6%!&'D'!,-UQ'!85V7#7)($2(!*7!*$!:23$30#2!8;7)(0!#$!?+*7W*!&.(36()#2*+!*$C!H3+#2;!
/01+#2*)#3$7'!?+*7W*!D(1*6)0($)!34!X#7.!*$C!K*0('!&(2.$#2*+!H*1(6!I3'!FT'!I3L(0V(6'!

"330#7%!N'Y'!*$C!R'!R#2.*6C73$'!PQQ,'!G:23$30#2!9*+5(7!34!).(!Z'8'!O#+C(6$(77!8;7)(0<!
R(7(*62.!:L#C($2(!)3!D*)(!*$C![5(7)#3$7!436!).(!X5)56('J!123'"243%*245)6*-"245)*+)7%58'"2'((0!
T<,%!11'!\,=\S'!?16#+'!

"31(]=X(+C0*$%!?'!PQ,P'!/$)63C52)#3$!)3!23$)#$@($)!L*+5*)#3$!57#$@!8)*)*'!A5$#2.!H(673$*+!
R(H:2!?62.#L(!H*1(6!I3!S,Q,U'!8(1)(0V(6!

";$2.%!&#0'!PQQP'!9$'):#*2*;%#)1;<4#3)*+)3$')=5*"%84)>42$4285')?%"8%2.)428)7%585%+')@*2+'"'2#')
A*(3'8)%2)B-5+)428)="42C5%2)@*-23%'()D#3*E'")FGGH0)X+36#C*!8)*)(!Z$#L(67#);!E($)(6!436!
:23$30#2!X36(2*7)#$@!*$C!?$*+;7#7'!?16#+'!!

A*@C*$]%!N'8'%!E'N'!Z)(603.+(%!*$C!R'N'!O3+4('!PQQP'!&.(!H63C52)#3$!*$C!D#7)6#V5)#3$!34!O#+C!
X33C!#$!O*+(7!*$C!D((6#$@%!?+*7W*'!?+*7W*!D(1*6)0($)!34!X#7.!*$C!K*0('!&(2.$#2*+!H*1(6!
P^-'!>2)3V(6'!

A*@C*$]%!N'!*$C!R'N'!O3+4('!,-UU'!&.(!H63C52)#3$!*$C!:_2.*$@(!34!8(*+!>#+!#$!?+*7W*'!?+*7W*!
D(1*6)0($)!34!X#7.!*$C!K*0('!81(2#*+!H5V+#2*)#3$!I3'!8H,-UU=QQ,'!!

A*`50C*6%!8'!PQ,,'!&.6((!:77*;7!3$!).(!9*+5*)#3$!34!I*)56*+!R(73562(7!#$!R(26(*)#3$!*$C!
&356#70'!?5V56$!Z$#L(67#);!D#77(6)*)#3$'!!

A*$46(C3%!A'N'%!&'"'!&((+%!*$C!?'D'!Y6#@.)'!PQQ\'!GO.;!*6(!H5V+#2!9*+5(7!&3a*6C!O#+C+#4(!
E.*$@#$@bJ!A-;42)I%;'2(%*2()*+)7%585%+''!U%!11'!PUT=\QF'!!

A*6)#$%!8'!PQ,P'!GE5+)56*+!E3$)#$5#);!*$C!E3005$#)#(7!*$C!O(++=Y(#$@'J!6*-"245)*+)J-"45)428)
@*;;-2%3/)I'&'5*<;'230)T<,%!11'!TS=-P'!

A*6)#$="31(]%!Y'%!E'!A3$)(7%!*$C!N'!Y($*;*7'!PQQU'!G:23$30#2!9*+5*)#3$!34!Y#3C#L(67#);!
E3$7(6L*)#3$7<!&.(!A(*$#$@!34!I50V(67'J!@*2('"&43%*2)?%*5*./'!PP<\%!11'!FPS=F\^'!

A*]]*%!R'!PQQ\'!M5$)(6!D(0*$C!436!D((6!3$!H6#$2(!34!O*+(7!/7+*$C%!?+*7W*<!?$!?$*+;7#7!34!
/$4+5($2#$@!X*2)367'!Z8D?!X36(7)!8(6L#2('!K($(6*+!&(2.$#2*+!R(136)!HIO=K&R=^U,'!!

A2E3++50%!D'O'!*$C!8'A'!A#++(6'!,--S'!!54(C4)A-23'"(K)9$'%")A-23%2.)9"%<)@$4"4#3'"%(3%#()428)
:#*2*;%#(0)?+*7W*!D(1*6)0($)!34!X#7.!*$C!K*0('!
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"#*%N2&&!?3%':+!JOOT+!45*&<;(/(=2;&E=9#;)$&(7&!"#$%#G$&U2/2/?&E/0.$)+F+!Q-.'-3H+!

"#*%N2&&!?3%':+!JOOL+!!"#$%#&'2$2)(+&C)#)2$)2;$&K+(?+#=3&L#""M62/)*+&HII@JIT>&D%S2(R23!

"#*%N2&&!?3%':+!JOOL+!!"#$%#&'2$2)(+&C)#)2$)2;$&K+(?+#=3&C.==*+&HII@>&7:31&!

"#*%N2&&!?3%':+!JOO@+!C)#)*&(7&!"#$%#&C*#7((0&<;(/(=2;&C)+#)*?2*$&Q+#7)&8*9(+)+!*2#2(R23+!
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!

ECONorthwest      Appendix B: Bibliography  B-16 

"#$%#&'()!*+'+,!-./!0112/!3'45,!-.!6#474#.,!+-!"#$%#&'(/!%++89::;;;/<#$%#&'(/&-=/!
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5,"-",6+=&A4'?N'!I,8'H+<,(+!-.!O#?%!'(7!P'<,/!
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"#44,H)!*/"/)!*/I/!"#44,H)!'(7!I/6/!"$J-445</!KLLT/!UA++#+57,?!+-;'H7!'(7!V,4'+#=,!3'45,!-.!
A4'?N'(!WH-;(!'(7!W4'$N!W,'H?!+-!V,?#7,(+!3-+,H?)!V,?#7,(+!C5(+,H?)!'(7!X-(H,?#7,(+!
C5(+,H?/Y!E*$3$=!K1)!88/!RBMDRM2/!!
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Z(#=,H?#+@!-.!O4-H#7'/!I-$5<,(+!O>!K2T/!!

"5(()!F/A/)!W/\/!S#44,@/!011B/!O-H,?+H@!#(!"#??#??#88#]S%,!#<8'$+!-.!+%,!.-H,?+!8H-75$+?!
#(75?+H@!-(!+%,!"#??#??#88#!,$-(-<@9!A(!#(85+D-5+85+!'('4@?#?/!O-H,?+!'(7!6#474#.,!
V,?,'H$%!J,(+,H)!W544,+#(!O^R1K)!"#??#??#88#!*+'+,!Z(#=,H?#+@/!!

"5(+%'4#)!*/"/!011M/!USH'(?.H-(+#,H!$-(?,H='+#-(!'H,'?9!F(+,&H'+#(&!E#-7#=,H?#+@!'(7!8-=,H+@!
'44,=#'+#-(!#(!*-5+%,H(!A.H#$'/Y!'#.3*#"&7+$(3*:+$&F(*3<=!RK)!88/!BKD21/!
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X'+#-('4!^$,'(#$!'(7!A+<-?8%,H#$!A7<#(#?+H'+#-(/!011T/!F(+,H('4!*+H'+,&@!G'8,H9!^$,'(?!'(7!
"'H#(,![#.,/!A5&5?+/!

X'+#-('4!V,?,'H$%!J-5($#4/!011Q/!/#"3,)H&;:($I$.+<&G+*@,:+$0&1(4#*-&J+..+*&;)@,*()<+).#"&
K+:,$,()LM#%,)H/!
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D)E1,+=*!>,)#/!()*+%&,)*2!
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"1,A)&*+/F!@2F!)<2!5GHH2!!"#$%#&'($)&*&+#,-2!34B52!M#/%#&NL;)K&%#&N2!!

"+&$7!O#,1.1,!()*)#&,7!P+#&<2!34542!5453!@)#!+$$)&!&),+'+/1Q#$1+/!#/<!1/$)&#,$1+/*!R1$7!
,+99)&,1#''N!19S+&$#/$!9#,&+1/J)&$)K&#$)*!1/!*+%$7)#*$!T'#*A#2!"O(P!O&+U),$!P&+R*)&2!
T,,)**)<!4VW53W5X2!7$$SBWWS&+U),$2/S&K2+&Y!

"+&$7)&/!8,+/+91,*F!Z/,2!344G2!8,+/+91,!T/#'N*1*!+.!;%$%&)!>..*7+&)!>1'!#/<!C#*!
-)J)'+S9)/$B!P)#%.+&$!@)#F!07%A,71!@)#F!#/<!"+&$7!T')%$1#/!P#*1/2!D#&,72!

"+&$7)&/!8,+/+91,*F!Z/,2!344G2!67)!@)#.++<!Z/<%*$&N!1/!T'#*A#=*!8,+/+9N2!M#/%#&N2!

"+&$7)&/!8,+/+91,*F!Z/,2!344I2!.)-&/#"0-&12&!"#$%#&311$-4&T/,7+&#Y)!@+1'!#/<!?#$)&!
0+/*)&J#$1+/!-1*$&1,$!#/<!$7)!T'#*A#!@+1'!#/<!?#$)&!0+/*)&J#$1+/!-1*$&1,$2!M%/)2!

"(0@!0+/*)&J#$1+/!O&+Y&#9*![()$&1)J)<!.&+9!
7$$SBWW*+1'*2%*<#2Y+JW*%&J)NW&,#WJ1)R)&W&)S+&$*W,S\#A27$9']!

"%/)*F!O2T2^2-2!#/<!M202M2D2!J#/!<)/!P)&Y72!34452!_8,+/+91,!J#'%#$1+/!+.!K1+<1J)&*1$NB!*)/*)!+&!
/+/*)/*)`a!561"17(6#"&56181,(6$4!XGF!SS2!34XL3332!

>'<7#9F!C2F!C2!0&))9)&*F!#/<!62!()K),A2!34442!_T/!),+/+91,!)J#'%#$1+/!+.!$+%&1*9B!T!,#*)!
*$%<N!+.!#,,+99+<#$1+/!.#,1'1$1)*!1/!*+%$7)&/!D#S%$#'#/<2a!9-:-"1;,-8<&=10<)->8&!2>(6#4&
5bB3F!M%/)2!!

>&#9*F!D2P2!34432!_;))<1/Y!R1'<'1.)!#*!#!$+%&1*9!#$$&#,$1+/B!#!&)J1)R!+.!1**%)*!#/<!19S#,$*2a!
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>&Y#/1Q#$1+/!.+&!8,+/+91,!0+L+S)&#$1+/!#/<!-)J)'+S9)/$2!344X2!F#>8-$$(87&3#>%-<$&21>&
A(1B(:->$(<@&C&.1I#>B$&D18$->:#<(18&#8B&=0$<#(8#G"-&J$-4&

>&Y#/1Q#$1+/!.+&!8,+/+91,!0+L+S)&#$1+/!#/<!-)J)'+S9)/$2!34432!F#8BG11%&12&A(1B(:->$(<@&
/#"0#<(18&C&!&+0(B-&21>&?1"(6@&3#%->$4&&
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+.(.*&%0)2)3.#.4%.,)3%$,&.05))

"#$%&'(%)'*&!+*#!,-*&*.'-!/*0*12#%)'*&!%&3!42526*1.2&)7!89997!;%-<$#*=&3!>%12#!*&!
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"#$%&'!()*)'!*)+)!,-$$'!-./!()0)!12-.&3)!455I)!07&!189:;:2&.<&!=->?&:2!#%!=->9#>!1&-$:!-./!1&-!
@;#.:!9A!+$-:3-!B-2;?&:!;.!4554)!+$-:3-!D&E->2F&.2!#%!,;:7!-./!G-F&)!0&<7.;<-$!H-E&>!B#)!
4LL)!!

"#$%&'!()*)'!*)+)!,-$$'!-./!()0)!12-.&3)!4554)!07&!189:;:2&.<&!=->?&:2!#%!=->9#>!1&-$:!-./!1&-!
@;#.:!9A!+$-:3-!B-2;?&:!;.!455K)!+$-:3-!D&E->2F&.2!#%!,;:7!-./!G-F&)!0&<7.;<-$!H-E&>!B#)!
4LI)!!

"#$%&'!()*)!-./!*)!M-N/-.O)!KJJI)!07&!17->;.N'!D;:2>;982;#.'!-./!PQ<7-.N&!#%!";$/!(&:#8><&:!;.!
+$-:3-R!+!S#FE&./;8F!#%!M-2&>;-$:!H>&:&.2&/!2#!27&!+$-:3-!T#->/!#%!,;:7&>;&:)!+$-:3-!
D&E->2F&.2!#%!,;:7!-./!G-F&)!1E&<;-$!H89$;<-2;#.!B#)!1HKJJIU554)!!

"#$%&'!()*)!-./!@)T)!=82<7;.:#.U1<->9>#8N7)!07&!189:;:2&.<&!=->?&:2!#%!=->9#>!1&-$:!-./!1&-!
@;#.:!9A!+$-:3-!B-2;?&:!;.!KJJV)!+$-:3-!D&E->2F&.2!#%!,;:7!-./!G-F&)!0&<7.;<-$!H-E&>!B#)!
465)!!

"#$%&'!()*)!-./!@)*)!P$$-..-)!KJVI)!!"#$%&'"()#"(*+,(-$'.$"'$+$/.'(-0#1"/#2(3*#"(-1%,."#($4(5.#6.+7(
*+,(8%+1.+7(.+(9:*#;*+(3$//%+.1."#<!+$-:3-!D&E->2F&.2!#%!,;:7!-./!G-F&'!D;?;:;#.!#%!
189:;:2&.<&)!*8.&-8'!+$-:3-)!M-><7)!

"#$%&'!()*)!-./!M)!H&2&)!W:&!#%!S->;9#8!-./!(&;./&&>!;.!27&!+./>&-%:3A!M#8.2-;.:)!+$-:3-!
D&E->2F&.2!#%!,;:7!-./!G-F&)!0&<7.;<-$!H-E&>!B#)!JV)!M-><7!!

"#$%&'!()*)!-./!()*)!"-$3&>)!KJVL)!X189:;:2&.<&!P<#.#F;&:!;.!+$-:3-R!H>#/8<2;?;2A'!G&#N>-E7A'!
-./!D&?&$#EF&.2!YFE-<2:)Z!9&'1.'(9+16&$=$:$70)!4CR4R'!EE)!6[UVK)!!

"#$%&'!()*)!-./!()*)!"-$3&>)!KJV[)!189:;:2&.<&!-./!Y.<#F&!;.!(8>-$!+$-:3-)!+$-:3-!D&E->2F&.2!
#%!,;:7!-./!G-F&)!1E&<;-$!H89$;<-2;#.!B#)!1HKJV[U55K)!!

"#$%&'!()*)!-./!\)!,;:<7&>)!455I)!M&27#/:!%#>!(8>-$]B#.U(8>-$!D&2&>F;.-2;#.:!%#>!,&/&>-$!
189:;:2&.<&!M-.-N&F&.2!;.!+$-:3-)!W)1)!,;:7!-./!";$/$;%&!1&>?;<&)!

^7-.N'!_)!&2!-$)!45K5)!9+(>'$?3$/="+#*1.$+(@$:.'0(5&*/"A$&;(4$&(16"(@"$=:"B#(!"=%C:.'($4(36.+*R(
36*::"+7"#(*+,(D==$&1%+.1."#<!+:;-.!D&?&$#EF&.2!T-.3!
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