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<LO-$ Z5$ (LA#T&C$7#$<!?='$)$2&1!02-0-$#$7#$)=7)&:9
25'P$(LAX$2#$<T&:<-.$)$(LA*/2U^C$7)QR&2P$.#7?=$\g]$
2#$(LA=$Z!$j$</!0&2'2P$?!:=^$#$<T&)&:&2P$Z7)QR&2P^$
</#)!1!0-$ '*'2P,!$S.'#)5$</!$A!2'/!(5$(LO-)$Z:L(&$
W&2$ vbm^@$+#'!$!<#'T&2P$ W.!5$ 7#0P(&2#$2#$ 7P.A*2P$
:!:#'&O2Q0,$F2#2O2P0,$</!.'T&:AX$:!$!?(#.'-$7:/#9
)!'2-0')P@$f&W)Q72#12UWRP$ O-22!.'P$  vbm$ W&$ 5/O!9
)*2P$1#;-1*(2P0,$0&2$mg$#$W&W-0,$A#V:!/!O2P$/&)-7&$
#$'!$'#AC$#?=$0&2=$mg$!:<!)P:#(=$.-'5#0-$2#$'/,5@$>&9
)-7&$ (LAX$)R#A$ vbm$2&.'P,#($</!)L.'$A#V:!/!O2UC$
#(&$:!A!2O-($W-$#V$<!$O'=T&0,$(&'&0,C$)$/!0&$MNHMC$0!V$
A/-'-75W&$ </&7-:&2'$ O&.AL$ (LA#T.AL$ A!1!/=$ b5?&A$
Z-\f[ @07C$ MNHM^@$ [;-.'5WP$ '#AL$ :!,#:=C$ 7:#$ :PA=$
'!15'!$7<!V:U2P$2&:!R(!$A$2#:?='&O2Q1$)Q:#WX1$
7:/#)!'2P0,$ <!W-Rx!)&2$ #$ .<!'T&?-'&(XC$ A'&/L$ )R#A$
)=)/#0P$1-2-.'/$ 7:/#)!'2-0')P$]&6&/$ .$ #/651&2'&1$
<TP(-R$2P7AQ0,$0&2$(LAX$)$K>$Z:&2PA@07C$MNHM^@
>&65(#O2P$<!<(#'A=$ W.!5$#A'5*(2P$ 'L1#$#$7#?Q)*$

.&$ WP1$12!,!$#5'!/X$7$12!,#$ /X72Q0,$ .'/#2@$f&W9
O#.'UW-$W.!5$,!:2!0&2=$1-2-.'&/.')&1$7:/#)!'2-0')P@$
g!:(&$m&!R&$]&6&/#$7#)&:&2P1$/&65(#O2P0,$<!<(#'9
AX$)=:*)#WP$:!1*02!.'-$)$</X1U/5$MC`aMCq$Y$7$0&(9
A!)Q0,$.<!'T&?2P0,$)Q:#WX$7#$1U.P0C$<T-O&1V$5$:!9
1*02!.'P$:X0,!:0X$W&$'!$#V$jC`$Y$1U.PO2U$Z]&6&/C$
MNHH^$7$0&(A!)Q0,$.<!'T&?-'&(.AQ0,$)Q:#WX$2#$!?(#.'$
7:/#)PC$'&:=$-$7#$7:/#)!'2P$<LO-C$,!.<-'#(-7#0&$#$.'!9
1#'!(!6-0A!5$<LO-C$<T-O&1V$2#$(LA=$W&$'!$<!57&$!$W&9
:&2$</!0&2'2P$?!:$1L2U$Z5$:!1*02!.'P$:X0,!:0X^@$
f&:!.'#'A&1$'L'!$.'5:-&$W&$./!)2*2P$<T&:$#$<!$7#)&9
:&2P$<!<(#'AX@$ '&W2U$W#A!$5$)U'R-2=$.'5:-P$7$!?(#.'-$
)Q:#WX$2#$7:/#)P$W.!5$'='!$./!)2*)*2=$.$)Q:#W-$7#$#(9
A!,!($ #$ '#?*A!)L$ )Q/!?A=C$ <T-O&1V$ )Q:#W&$ 2#$ mg$
W.!5$2-VRP@$G)R&1$)Q:#W&$2#$#(A!,!($#$'#?*A!)L$)Q9
/!?A=$1!,!5$?Q'$7*/!)&"$8#A'!/&1C$A'&/Q$!)(-)"5W&$
.#1!'2L$)Q:#W&$2#$(LA=C$W#A$5)*:P$w#/'!R!)*$ZMNNp^$
)&$ .)L$ .'5:--$ 7W-Rx5WP0P$ A(PO!)L$ 8#A'!/=$ !)(-)"5WP0P$
)Q:#W&$2#$7:/#)P@$ /!)2*)*2P$'U0,'!$:)!5$A#'&6!/-P$
)Q:#WX$:!1*02!.'P$W&$<#A$7#)*:UWP0P$#$),!:2UWRP$:(&$
1L,!$2*7!/5$?=$?=(!$7A!51*2P$)7*W&12Q0,$.!5)-.9
(!.'P$1&7-$'U1-'!$.A5<-2#1-$)Q:#WX$:!1*02!.'P@
_:/#)!'2P$<!W-Rx!)2=$)$K>$1#WP$</*)2P$8!/15$#A9

0-!)Q0,$.<!(&O2!.'PC$7$O&,!V$W&$<#'/2*$.2#,#$!$7-.9
A!)L$,!.<!:#T&2P@$\!$?5:!502#$ (7&$ '&:=$!O&A*)#'$
:#(RP$.2-V!)*2P$S,/#:$mgC$0!V$<T-$2&5.'*(&$/!.'!50P0,$
0&2*0,$ (LAX$ 7<X.!?P$ :*(&$ /!.'!50P$ )Q:#W&$ :!1*09
2!.'P$2#$mg@$J$:!?U$<T&:$7#)&:&2P1$/&65(#O2P0,$<!9
<(#'AX$.&$)QR&$)Q:#WX$2#$mg$#$g_+$<!,=?!)#(#$!:$H$
:!$ MCM$ Y$ 7$ 0&(A!)Q0,$ O-.'Q0,$ <TPW1X$ :!1*02!.'P$
Z</X1U/$7$(&'$MNNN$#V$MNNq^C$<!$7#)&:&2P$'U0,'!$<!9

<(#'AX$.&$'#'!$7)QR-(#$2#$HCM$#V$MCp$Y$7$0&(A!)Q0,$
O-.'Q0,$<TPW1X$:!1*02!.'PC$<T-O&1V$2&W)U'RP$2*/X.'C$
0&(A&1$!$ q$ :&.&'-2$ </!0&2'2P,!$?!:5C$ ?=($ <!7!/!9
)*2$5$:!1*02!.'P$:X0,!:0X$Z%&'(!)*C$MNHM^@$ '&W2Q$
7*)U/C$ '&:=$ V&$ :!1*02!.'-$ :X0,!:0X$ W.!5$ 2&W)P0&$
!)(-)2U2=$7)=R!)*2P1$0&2$)&$.(!V0&$7:/#)PC$W&$5)&9
:&2$-$)$<5?(-A#0-$K v$ZK vC$MNHN^@$B$k@$e#(Q$ZMNNq^$
5<!7!/"5W&$2#$2&6#'-)2P$:!<#:=$7:/#)!'2P$/&8!/1=$
</!$:!1*02!.'-$:X0,!:0X$#$7:/#)!'2U$<!.'-V&2Q0,@$
_#)&:&2P$ (-1-'X$</!$<(#0&2P$:!<(#'AX$7#$ (LA=$#$ /&9
65(#O2P0,$ <!<(#'AX$ 2&:!A*V&$ '&2'!$ 2*/X.'$ )Q:#WX$
A!1<&27!)#'C$2&?!x$:!$(-1-'5$.&$<!OP'*)*$<!57&$7#9
<!O-'#'&(2Q$:!<(#'&AC$A'&/Q$W&$:&F2!)*2$W#A!$/!7:P($
1&7-$mg$.$2&W2-VRP1$:!<(#'A&1$#$<(2U$,/#7&2Q1$mgC$
)QR&$ '!,!'!$2&W2-VRP,!$:!<(#'A5$<#A$O-2P$ 7#<!O-'#9
'&(2Q$ :!<(#'&A$ </!$ )R&0,2=$mg$ .&$ .'&W2!5$ SO-22!5$
(*'A!5@$ >!7:P($ 1&7-$ .A5'&O2Q1$ #$ 7#<!O-'#'&(2Q1$
:!<(#'A&1$1XV&$O-2-'$#V$.'!)A=$A!/52$Z2#<T@$5$(LAX$
2#$ (LO?5$ 7)QR&2L$ ,(#:-2=$ 0,!(&.'&/!(5$ .&$ :!<(#'&A$
<!,=?5W&$)$/!71&7P$EjaMHq$bOC$<T-O&1V$7#<!O-'#9
'&(2Q$:!<(#'&A$O-2P$Ej$bO^C$W#A$(7&$7W-.'-'$7$3&?!)Q0,$
.'/*2&A$ vbm$ZMNHM^@$\(&$v_B $ZMNHH^$?&7$!,(&:5$
2#$ .!0-*(2P$:!<#:=$ /&65(#O2P$<!<(#'A=$ .<(2-(=$ .)XW$
SO&($#$)$/!0&$MNNI$:!R(!$A$)Q/#72L15$<!A(&.5$<!O'5$
/&0&<'X$<T-W#'Q0,$)$ 7#TP7&2P$ (LA*/&2.AL$<LO&$ 'L1UT$
W&:25$O')/'-25$/!A5$<T&:0,!7P,!$#$<!:P($.!5A/!1Q0,$
)Q:#WX$ 2#$ 7:/#)!'2-0')P$ )7/!.'($ 2#$ HrCr$Y$ Z<!:P($
.'&W2Q$ W#A!$ )$\*2.A5C$ })L:.A5C$f!/.A5$ #$m50&19
?5/.A5^@

\='Z+

[1<-/-0A*$#2#(Q7#$)$ O(*2A5$</!A*7#(#C$ V&$)&(-A!.'$
)Q:#WX$ :!1*02!.'P$ 2#$ (LA=$ /&#6!)#(#$ 2#$ 71U25$
)$ <!:!?U$ 7#)&:&2P$ /&65(#O2P0,$ <!<(#'AX$ 2#$ mg@$
J$<TP<#:U$.<!'T&?=$.&$W&:2#(!$2&W</)&$!$W&WP$)Q/#72L$
7)QR&2P$<T&:$!O&A*)#2!5$71U2!5$#$2*.(&:2U$<!A(&.$
<!$7#)&:&2P$/&65(#O2P0,$<!<(#'AX@$\!1*02!.'-$'#AL$
7#/&#6!)#(=$ 71U2!5$ )&$ .)Q0,$ )Q:#WP0,$ .1U/&1$
A$W&W-0,$.2-V!)*2P$#$71U2!5$)&$.1=.(5$.2#,=$!$2#9
,/#7&2P$mg$2#$<T&:<-.$(LA=$)!(2U$</!:&W2Q1-$!$O&1V$
)=<!)P:#WP$ '#AL$ 71U2=$ )&$ .'/5A'5T&$ '/V&?$ (LA*/&2@$
J!(2U$</!:&W2L$ (LA=$51!V"5WP$ .5?.'-'50-$ 2#$ 7*A(#9
:U$0&2=$#$'P1$S.<!/5$F2#2O2P0,$</!.'T&:AX@$ $'P1'!$
<T&:<!A(#:&1$ ?=(!$ </#0!)*2!$ <T-$ .&.'#)!)*2P$ )#9
/-#2'$ (LO?=$ 0,T-<A=$ #$ ?=(!$ 7W-R'U2!C$ V&$ 2&W(&)2UWRP$
)#/-#2'!5$ W&$ .#1!(LO&2PC$2*.(&:5W&$2*)R'U)#$ (LA#T&$
#$2&W)=RRP$2*A(#:=$W.!5$.<!W&2=$.$</&)&20P$)$<!:!?U$
!OA!)*2PC$ 0!V$ <(#'P$ 5$ ?UV2L$ <!<5(#0&C$ A'&/*$ 2&'/<P$
V*:2Q1$0,/!2-0AQ1$!2&1!02U2P1@
\!<!/5O&2P$)=<(Q)#WP0P$7$</!)&:&2Q0,$#2#(Q7$.&$

'QA#WP$7&W1L2#$.2#,=$!$71U25$)$0,!)*2P$.<!'T&?-9
'&(X$(LAX$)&$.1=.(5$!1&7&2P$2*)R'U)$(LA#T&$#$/#:U9
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W-$ </!)L.'$ 2*A5<$mg$ )$ (LA*/2UC$ A:=$1*$ .<!'T&?-'&($
)!(2!5$/5A5$<T-$)Q?U/5$A!2A/L'2P,!$<TP</#)A5C$V*:#'$
)P0&$-28!/1#0P$!$</!:5A'&0,$!:$(LA#T&$#$!:?!/2L,!$
<&/.!2*(5$ (LA*/&2$ #$ '#AL$ .#1!.'#'2L$ )=,(L:*)*2P$
-28!/1#0P$!$(L0P0,C$W&W-0,$SO-20P0,$#$7&W1L2#$1!V9
2!.'&0,$ W&W-0,$ 7*1U2=@$ J$ <TP<#:U$ mg$ 2#$ <T&:<-.$
7W-Rx!)#'$)$(LA*/2UC$7:#$W&$(&)2UWRP$2&0,#'$O*.'&O2!5$
S,/#:5$2#$7:/#)!'2P1$<!W-R'U2P$)O&'2U$/&65(#O2P,!$
<!<(#'A5$2&?!$7:#$7#A!5<-'$mg$2#$<T&:<-.$7$)(#.'9
2P0,$ </!.'T&:AX@$ J&(1-$ :X(&V-'L$ W&$ '#AL$ :!:/V!)#'$
:!<!/5O&2Q$ (LO&?2Q$ /&V-1C$ A'&/Q$<!1*,*$ .2-V!)#'$
<!O&'$5VP)#2Q0,$mg$#$)V:=$A!275('!)#'$.$!:?!/2P9
A&1$),!:2!.'$2*A5<5$:#(RP0,$)!(2U$</!:&W2Q0,$mg$
#$'!$7&W1L2#$)$<TP<#:UC$A:=$.<!'T&?-'&($W-V$5VP)*$(LA=$
2#$<T&:<-.@$J$T#:U$<TP<#:X$.&$'!'-V$1!,!5$</!W&)-'$

(LA!)L$-2'&/#A0&C$A'&/L$<#0-&2'!)-$<T-'PVP$#$2&<!1!9
,!5$(LO-'@

D!$Z3!'=)*

JQ.(&:A=$ 5)&:&2L$ )$ <TP.<U)A5$ W.!5$ .!5O*.'P$ T&R&9
2P$ )Q7A512L,!$ 7*1U/5$ g[|$e&2:&(!)=$ 52-)&/7-'=$
)$w/2U$O@$e e$rMH`rjIpNj$.$2*7)&1$cK&.A*$&A!9
2!1-A#$)$</!0&.&0,$-2'&6/#0&$#$6(!?#(-7#0&$#$)Q)!W$
#6/*/2P,!$.&A'!/5$#$.&A'!/5$.(5V&?$)$2!)Q0,$<!:1P29
A*0,$&)/!<.AL,!$-2'&6/!)#2L,!$'/,5dC$'L1#'-0AQ$.1U/$
ce#A/!&A!2!1-0A*$ #$ 1-A/!&A!2!1-0A*$ )QA!22!.'$
O&.AL$&A!2!1-A=$#$,!.<!:*T.A!$a$<!(-'-0A*$!<#'T&2P$
)(*:=$K>$)$<!:1P2A*0,$-2'&6/!)#2L,!$'/,5d@

S82(+#2-+#

Mj9mLA*/2#@$ ZMNNqaMNHH^@$C=/(I&>;=+.-(E& /E!"'$ ~!2$ (-2&�@$
~0-'!)*2!$ :2&$ H`@$ E@$ MNHM�@$ \!.'5<2L$ 7$ ,''<lhh333@Mj9
(&A#/2#@07hJ!(2&9</!:&W2&9(&A=h.
w#/'!R!)*C$ k@$ ZMNNp^@$ 5,! =;"& =)/7)]9-J0J& >DJ:E& )*+,-.&
(,&G+;,)J'$~!2$(-2&�@$~0-'!)*2!$:2&$H`@$j@$MNHM�@$\!.'5<2L$
7$ ,''<lhhA:&1@).&@07h/&.!5/0&.h/&(-ANphg/-.<&)A=�g\|h
w#/'!.!)#@<:8.
%&'(!)*C$ @$ZMNHM^@$\!<#:$7#)&:&2P$/&65(#O2P0,$<!<(#'AX$
7#$)Q:&W$(LAX$2#$<T&:<-.$2#$)Q:#W&$:!1*02!.'P$)$K>@$q`$.@$
\-<(!1!)*$</*0&@$e[f\[m{$)$w/2U@
%-</#C$+@$ZMNNI^@$|-2#2O2P$&A!2!1&'/-&@$H@$)=:*2P@$g/#,#l$
[A!</&..@$`EI$.@C$.@$EMaHEq@
K v@$ ZMNHN^@& C*)=-& 0.(%& >DJ-:F& ,& 8>= D.A(J06&
)"+L(J& +=:L0(=8 J& )& /. .06& QRRR& ,^& QRR_'$ ~!2$ (-2&�@$
~0-'!)*2!$:2&$M`@$j@$MNHM�@$\!.'5<2L$7$,''<lhh333@07.!@
07h0.5hMNNp&:-02-<(#2@2.8h<hHH``9Np@
K v$ZMNHM^@$U.8!L&;.>9A/7!,&=+&;=!9&B`_`&)&KJ8/.06. [on 

(-2&�@$~0-'!)*2!$:2&$MH@$j@$MNHM�@$\!.'5<2L$7$,''<lhh333@
07.!@07h0.5h/&:#A0&@2.8h-h0/�!:�/!A5�HpIp�HE.

\&2-A@07@$ ZMNHM^@$ M>=^+I(J& ;.)7GJ& 0.(& /E!F& 8.&
>,07.( F& Y(,(K(I& (.+= !(.%& 9-7ab9-.& c.<.;'$ ~!2$ (-2&�@$
~0-'!)*2!$:2&$H`@$j@$MNHM�@$\!.'5<2L$7$,''<lhh333@:&2-A@
07h7�:!1!)#h7<!7:&2-9/&)-7-90&29(&A59.&9<#0-&2'59
F2#202&92&:!'A2&95W-.'5W&9,&6&/9MNHMNjNq@,'1(.
\,#)#(C$ \@C$  #88&/C$ ]@$ ZMNHN^@$ +,&$ -1<#0'$ !8$ :-/&0'9'!9
0!2.51&/$ #:)&/'-.-26$ !2$ <,#/1#0&5'-0#($ </-0-26$ #2:$
demand. d=;!7(<& >,>.;& B\`e`'$ \!.'5<2L$ 7$ ,''<lhh333@
2?&/@!/6h<#<&/.h3H`prp@
]&6&/C$m@$ZMNHH^@$JQ:#W&$:!1*02!.'P$2#$7:/#)P$#$/&65(#O2P$
<!<(#'A=@$ ~!2$ (-2&�@$ ~0-'!)*2!$ :2&$ j@$ `@$ MNHM�@$\!.'5<2L$
7$ ,''<lhh333@(&!.,&6&/@07h2&3.h)=:#W&9:!1#02!.'-92#9
7:/#)-9#9/&65(#02-9<!<(#'A=Hh@
-\f[ @07@$ZMNHM^@$ vbm$:!A!2O-($/&)-7-$(LAX@$g!W-Rx!)2*1$

5R&'TP$:&)U'$1-(-#/:$A!/52@$~!2$(-2&�@$~0-'!)*2!$:2&$M`@$H@$
MNHM�@$ \!.'5<2L$ 7$ ,''<lhh7</#)=@-:2&.@07h.5A(9:!A!20-(9
/&)-7-9(&A59<!W-.'!)2#195.&'/-9:&)&'91-(-#/:9A!/529H0;9h
:!1#0-@#.<;�0ntHMNHHH�HMNIjI�:!1#0-�'#W.
e#(QC$ k@$ ZMNNq^@$ 2.?=;:,& ).D.-(*06& Y(,(0J& )& U.8!E&
;.>9A/70.& ,& -.-J& +F8/.+!"'$ ~!2$ (-2&�@$ ~0-'!)*2!$ :2&$ MM@$ j@$
MNHM�@$ \!.'5<2L$ 7$ ,''<lhh(-?/#/=@8&.@:&h<:89F(&.h?5&/!.h
</#6hNrHrp@<:8@
e-2-.'&/.')!$ 7:/#)!'2-0')P$ K>@$ ZMNHN^@$ 2.<9/,K(J&
>=>/, !"& f& :. =+70!*& >=!"('$ ~!2$ (-2&�@$ ~0-'!)*2!$
:2&$ MH@$ HH@$ MNHH�@$ \!.'5<2L$ 7$ ,''<lhh333@170/@07h
G:?!/2-Ah:!A51&2'=h/&65(#02-9<!<(#'A=91&'!:-0A=9
<!A=2�HIMH�HHpq�E@,'1(.
e_%>$ ZMNNI^@$ g,0J& >=-7a I(07& -8=9& =8)=A=G.(7&
=+& >/,0.(J& )a.06& ;.<9/,K(J06& >=>/, !F& 9^& !& +, 9& -.-706&
G,).+.(J& ,& >= =:& (L8/.+(Ih@~!2$ (-2&�@$ ~0-'!)*2!$ :2&$
MN@$ M@$ MNHM�@$ \!.'5<2L$ 7$ ,''<lhh333@170/@07h!?.#,h
!.)!?!7&2-9!:9/&65(#02-0,9<!<(#'A59NH�HMpM�H@,'1(>.

G[%\$ ZMNHH^@$ @iS1& c.,/ 6& 1, ,& QRBB& f&
5;.j9.( /"& 2.j9.8 .+& 1, ,'$ ~!2$ (-2&�@$ ~0-'!)*2!$ :2&$
Mp@$ M@$ MNHM�@$ \!.'5<2L$ 7$ ,''<lhh333@!&0:@!/6h:!051&2'
hHrhNCEqjrC&2�Mrjp�EEpMp�MNI`MNN�H�H�H�HCNN@,'1(@
g/!A&RC$ e@C$  50,!<*/C$ k@$ ZMNNp^@$ J(-)$ F2#2O2P0,$ (-1-'X$
2#$ </&.A/-<0-$ (LO-)$ )$ K&.AL$ /&<5?(-0&$ )$ /!0&$ MNNr@$ B2$
4/7(70!L&?,;:,!=/=<7.&,&?,;:,07.@$g/#,#l$B28!<,#/1C$OP.(!$
MEZM^C$.'/#2#$pN$apr@
 vbm$ ZMNHN#^@$ 3=9)78.-J0J& 7(?=;:,0.'$ ~!2$ (-2&�@$
~0-'!)*2!$:2&$ M`@$ H@$ MNHM�@$\!.'5<2L$ 7$ ,''<lhh333@.5A(@
07h.!5)-.&W-0-9-28!/1#0&9M.

 vbm$ ZMNHN?^@$ 3>= D.A,& /EK7)& )& U.8!E& ;.>9A/70.&
)&-.+(= /7)*06&/. .06@$~!2$(-2&�@$~0-'!)*2!$:2&$HH@$H@$MNHM�@$
\!.'5<2L$ 7$ ,''<lhh333@.5A(@07h.<!'/&?#9(&0-)9)90&.A&9
/&<5?(-0&9)9W&:2!'(-)=0,9(&'&0,.
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 vbm$ ZMNHM^@$ 1, ,ALG.& /E!Fk& )"6/.+L)L(J@$ ~!2$ (-2&�@$
~0-'!)*2!$:2&$ Hj@$ j@$ MNHM�@$\!.'5<2L$ 7$ ,''<lhh333@.5A(@
07h1!:5(&.h1&:-0#'-!2h.&#/0,@<,<.

v_B $ ZMNHH^@$ 3>= D.A,& G+;,)= (70!*06& 8/9^.A& )& /. .06&
QRRlfQRBR'$ ~!2$ (-2&�@$ ~0-'!)*2!$ :2&$ M`@$ j@$ MNHM�@$
\!.'5<2L$7$,''<lhh333@57-.@07h/=0,(&9-28!/1#0&h.<!'/&?#9
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