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8(9*&,3/.',7.T$,4$*/2T$/((0$&3$:($49(.'(0$35&$*/0$(G*+,/(0N

<'*7&(8$W$-3/&,/5(0$&'($.&502$34$&'($8(9*&,3/.',7$
:(&K((/$!"#.$*/0$79*/($-58Q(.$:2$43-5.,/P$3/$@,..*i35.$
4,P58(.N$$>9&'35P'$*$.57(84,-,*9$8(9*&,3/.',7$.((+(0$&3$(G,.&$
:(&K((/$-(8&*,/$!"#.$*/0$@6F,P.N$S]f]ZT$SLf]ZT$*/0$SXf]ZT$K($
4*,9(0$&3$4,/0$*$P(/(8*9$8(9*&,3/.',7$5/&,9$K($,/&8305-(0$&'($,0(*$
34$!5*.,6<29,/08,-*9$#8:,&.T$38$!<#.N$$?G&8*739*&,/P$483+$&'($
-3+7*8,.3/$:(&K((/$&'($@6F,PN$SLfXZ$*/0$!<#$SLfXZT$K($
78(0,-&(0$&'*&$@,..*i35.$4,P58(.$*8($,/$P(/(8*9$&'($L6M$783i(-&,3/.$
34$X6M$!5*.,6<29,/08,-*9$#8:,&.N$$A3&'$-58Q(.T$K($.*,0T$K,99$
'*Q($&'($438+$S-T .ZT$*/0$:3&'$K,99$P3$&'835P'$&'($.*+($/5+:(8$
34$-2-9(.$,/$L $8*0,*/.N

R'($438+*9$78334$34$&'(.($3:.(8Q*&,3/.$K*.T$*.$
5.5*9T$9(4&$&3$7(8.3/.$+38($+*&'(+*&,-*992$*0Q(/&5835.$&'*/$&'($
*5&'38N$$F58&'(8+38(T$*9&'35P'$3/($.5.7(-&.$&'*&$&'8((6
0,+(/.,3/*9$@,..*i35.$4,P58(.$*8($,/$4*-&$!5*.,6<29,/08,-*9$
#8:,&.T$&',.$73..,:,9,&2$'*.$/3&$:((/$,/Q(.&,P*&(0N

<'*7&(8$e$(G7938(0$&'($8(9*&,3/.',7$:(&K((/$!"#.$
*/0$.3+($K(996J/3K/$.7*-($-58Q(.$.5-'$*.$&'($-3/,-*9$'(9,GT$&'($
X6M$*.&83,0T$*/0$&'($:*.(:*99$.(*+$:2$d8*2N$$;&$K*.$73,/&(0$35&$
&'*&$/(,&'(8$&'($-3/,-*9$'(9,G$/38$,&.$L6M$-35.,/T$>8-',+(0(.`$
.7,8*9T$-3590$(Q(8$:($8(9*&(0$&3$*/2$!"#$:(-*5.($.7,8*9.$*/0$
'(9,-(.$P83K$K,&'35&$9,+,&$K'(8(*.$!"#.$*/0$&'(,8$783i(-&,3/.$
*8($9,+,&(0$&3$(,&'(8$&'($5/,&$.7'(8($38$&'($5/,&$-,8-9(N$$=3K(Q(8T$*$
8(9*&,3/.',7$(+(8P(0$:(&K((/$&'($X6M$*.&83,0$*/0$!"#$]SXfLZ$
K'(/$,&$K*.$435/0$&'*&$&'($&(&8*'(083/$438+(0$:2$-3//(-&,/P$&'($
-5.7.$34$&'($*.&83,0$-3590$:($+*..*P(0$,/&3$&'($!"#N$$d8*2`.$
:*.(:*99$.(*+$*/0$',.$.7'(8,-*9$-*80,3,0$&58/(0$35&$/3&$&3$:($
8(9*&(0$&3$!"#.T$0(.7,&($&'(,8$.57(84,-,*9$.,+,9*8,&,(.N$$R'($<9(9,*$
-58Q($2,(90(0$+38($73.,&,Q($8(.59&.$K'(/$,&$K*.$,0(/&,4,(0$K,&'$
&'($/38&'(8/$'*9Q(.$34$!"#.$34$&'($438+$S]f:ZN$$R3$-93.($&'($
-'*7&(8T$_,Q,*/,`.$-58Q($K*.$8(-3P/,b(0$/3&$3/92$*.$:(,/P$
,0(/&,-*9$&3$!"#$]S]f]ZT$:5&$*9.3$*.$&'($,/&(8.(-&,3/$34$*$.7'(8($
*/0$*$-29,/0(8N
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d,Q(/$&'*&$&'($X6M$*.&83,0$+*J(.$*$&(&8*'(083/T$
*/0$&'*&$.*,0$U6'(083/$-*/$:($+*..*P(0$,/&3$*$!"#$U6'(083/T$*&$
9(*.&$&K3$a5(.&,3/.$3--58N$$F,8.&T$03$*/2$3&'(8$.7*-($-58Q(.$
+*J($7392'(08*T$*/0$.(-3/0T$-*/$*/2$34$&'3.($7392'(08*$*9.3$:($
&8*/.438+(0$,/&3$*$!"#$Q(8.,3/x$$l,&'$8(.7(-&$&3$d8*2`.$
:*.(:*99$.(*+T$,&$K*.$73,/&(0$35&$&'*&$&'(8($*8($.3+($,/&(8(.&,/P$
-58Q(.$*&$/(P*&,Q($<T$:5&$&'*&$&'(.($.((+$5/8(9*&(0$&3$!"#.N$$>$
-3/Q,/-,/P$78334$34$&'*&$*..(8&,3/$K3590$:($K(9-3+(N
F58&'(8+38(T$*9&'35P'$&'($<9(9,*$.((+.$7(84(-&92$+*&-'(0$&3$&'($
/38&'(8/$'*9Q(.$34$!"#.$S]f:ZT$3/92$*$.,/P9($(G*+79($K*.$P,Q(/$
438 >$q$]N$$R',.$*8(*$/((0.$&3$:($+,/(0$438$+38($,/438+*&,3/N

<'*7&(8$]VT$)3/3739($1392P3/.$h$1392'(08*T$
:(P*/$K,&'$*$:8,(4$+(/&,3/$34$A58J(`.$0,.-3Q(82$%$*/0$(/.5,/P$
*+*b(+(/&$%$&'*&$-3//(-&,/P$&'($(Q(/&.$34$!"#$]SXfLZ$438+.$*$
&(&8*'(083/N$$R'($,0(*$34$*6P3/.$*/0$:6P3/.$K*.$0(Q(937(0T$*/0$
&'($7392P3/.$,/$&'($S*f]Z$.(8,(.$*/0$&'($S]f:Z$.(8,(.$34$!"#.$
K(8($(G*+,/(0N$$<'380$9(/P&'.$*/0$&,77,/P$*/P9(.$K(8($
-*9-59*&(0T$*/0$*$-58,35.$8(Q(8.*9$34$38,(/&*&,3/$34$&'($]S]f:Z$

7392'(08*$*/0$7392P3/.$K*.$/3&(0N$$R'($@34&5.$.(8,(.$34$!"#.$
K*.$*9.3$(G*+,/(0N$$>$49,7649377,/P$7'(/3+(/3/$34$&'($@34&5.$
7392P3/.$K*.$*&&8,:5&(0$&3$78(-(..,3/$34$&'($4,P58(.$*835/0$&'($
b6*G,.T$*/0$,&$K*.$3:.(8Q(0$&'*&$&',.$7'(/3+(/3/$03(.$/3&$3--58$
,/$!"#.$P(/(8*&(0$K,&'$(a5*&,3/$L6W*N$$!"#$]SXfUZ$K*.$
0(Q(937(0$*.$*$K*2$&3$.'3K$&'($*..(+:92$34$&'($*6P3/.T$:6P3/.T$
0,*P3/*9.$*/0$0,*+(&(8.$&3$+*J($*$-3+79(&($7392'(083/N

;&$K*.$/3&(0$,/$&'($0(Q(937+(/&$34$&'($]SXfUZ$
7392'(083/$&'*&$K'(/$Q,(K(0$.&*&,-*992$&'($!"#$*77(*8.$&3$'*Q($
]V$(Q(/&.$*/0$UY$-'380.T$*9&'35P'$02/*+,-*992$&'($&85($/5+:(8.$
*8($]L$(Q(/&.$*/0$^^$-'380.N$$R'($8(*0(8$K*.$S*/0$.&,99$,.Z$
,/Q,&(0$&3$4,P58($35&$K',-'$-'380.$*8($035:9(0$*/0n38$a5*08579(0$
&3$*--35/&$438$&'($L]$-'380$0,44(8(/-(N$$F83+$*$-'(+,-*9$
7(8.7(-&,Q(T$3/($K3/0(8.$K'(&'(8$&'($.,/P9(T$035:9(T$*/0n38$
a5*08579($-'380.$-388(.73/0$,/$*/2$K*2$&3$.,/P9(T$035:9(T$
*/0n38$a5*08579($:3/0.$,/$+39(-59(.N$$<3/&,/5,/P$&'($-'(+,-*9$
+(&*7'38T$3/($+*2$K3/0(8$,4$&'(8($*8($*/2$&8,79($-'380.$,/$
!"#.N
;/$7'2.,-.$&'(8($,.$&'($783:9(+$34$.57(80(438+(0$/5-9(,N

R'(.($/5-9(,T$K',-'$*8($&'($8(.59&$34$*/$3446-(/&(8$-399,.,3/T$93.($
(/(8P2$,/$.&(7.$(+,&&,/P$*$P*++*$8*2$*&$(*-'$.&(7N$$R'($
(+,..,3/.$78305-($*$-'*8*-&(8,.&,-$:*/0$34$(/(8P2$.7,J(.T$*99$
.7*-(0$(a5*992$*7*8&N$$;&$&58/.$35&$&'*&$&'($.7(-&8*$34$0,44(8(/&$
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.57(80(438+(0$/5-9(,$*8($*9+3.&$,0(/&,-*9N$$R'($0,44(8(/&$/5-9(,$
'*Q($.,+,9*8$+3+(/&.$34$,/(8&,*$*/0$93.($*/P59*8$+3+(/&5+$,/$
&'($.*+($.&(7.Ne

A58J($73,/&.$35&$&'*&$&',.$:(*8.$*$.5878,.,/P$8(.(+:9*/-($&3$
&'($49,7649377,/P$-'*8*-&(8,.&,-$34$&'($@34&5.$]S*f]Z$7392P3/.N$$>.$
&'($P8(*&(8$&(8+$34$*/$,/&(P(8$.7,/$8*&,3$4*99.T$&'($P8(*&$-,8-9($34$
(Q(/&.$49,7.$483+$&'($Gb679*/($&3$&'($2b679*/($&3$&'($Gb679*/($*/0$
.3$3/N$$>.$&'($.7,/$8*&($34$*$.57(80(438+(0$/5-9(5.$0(-*2.T$&'($
,/&(P(8$8*&(.T$K',-'$*9,P/$(Q(/&.T$+*2$(+,&$*$.,P/*9$8(-3P/,b(0$
*.$*$P*++*$8*2T$,/0,-*&,/P$&'($93.&$(/(8P2N$$R'($P*++*$8*2$K,99$
:($(+,&&(0T$A58J($.7(-59*&(.T$,/$&'($&8*/.,&,3/$&'835P'$*/$
,88*&,3/*9$8*&,3N
A2$79*-,/P$*$E]O$,/$483/&$34$&'($8*&,3T$K($9,+,&(0$&'($-58Q(.$

,/$-'*7&(8$]V$&3$+3/3739(.N$$>$-58.382$8(Q,(K$34$+59&,739($
!"#.$8(Q(*9.$&'*&$+*/2$!"#.$+*J($&'($.*+($.&*&,-$4,P58(N$$F38$
(G*+79(T$*9&'35P'$&'($02/*+,-.$0,44(8$(/38+35.92T$!"#.
LS]f]Z$HVTVI$HVT IT
LS]f]Z$HVTVI$H TVIT
LSLfLZ$HVTVI$HVT IT
LSUf]Z$HVTVI$HVT IT
US]f]Z$HVTVI$H nLTVI$H TVI$HX nLTVIT$*/0
USUf]Z$HVTVI$H nLTVI$H TVI$HX nLTVI

*99$+*J($.a5*8(.$34$3/($J,/0$38$*/3&'(8N$$l'(/$,&$-3+(.$&3$
7392'(08*T$&'($.,&5*&,3/$,.$(Q(/$+38($-3+79(GN$$!"#$LS]fLZ$
HVTVI$HVT IT$&'($:*.(:*99$.(*+T$K',-'$,/$,&.$+3/3739($438+$
78305-(.$3/92$*$0,*+(&(8$34$&'($5/,&$.7'(8($*93/P$&'($b6*G,.T$,/$
,&.$0,739($438+$P,Q(.$*$8(P59*8$3-&*'(083/$K,&'$.a5*8(.$,/$*99$

e$"(($m*+$S]ee]ZN

&'8(($<*8&(.,*/$79*/(.N]V$$C(P59*8$3-&*'(08*$*8($*9.3$78305-(0$:2$
!"#.
LS]fLZ$HVTVI$H nLTVIT
LS]fLZ$H TVI$HVT IT
US]fLZ$HVTVI$H nLTVI$H TVI$HX nLTVIT$*/0
WS]fLZ$HVTVI$HVT I$H nLTVI$H nLT I$H TVI$H T I$HX nLTVI

HX nLT IN
139*8,b(0$3-&*'(08*$*8($435/0$,/$!"#.
LSLfXZ$HVTVI$HVT IT
LSLfXZ$HVTVI$HL nXTVIT$*/0
XSLfXZ$HVTVI$HL nXTVI$HU nXTVIN
!"#$LSLfYZ$HVTVI$HVT I$+*J(.$*$739*8,b(0$,-3.*'(083/$K',-'$

,.$.&*&,-*992$.,+,9*8$&3$!"#$]SLfYZ$HVTVIN
!"#$LS]fYZ$HVTVI$HVT I$+*J(.$*$LV6'(083/$&33T$:5&$,&É.$/3&$&'($
!"#$*/*93P$&3$&'($19*&3/,-$.39,0N$$R'($.&502$34$&'(.($*/0$3&'(8$
+59&,739($7392'(08*$K,99$.58(92$783Q,0($+*/2$'358.$34$
(/i32+(/&$438$&'($P(3+(&8,-*992$*0(7&N
;/$&*:9($]V6L$&'(8($*77(*8.$&3$:($*$8(9*&,3/.',7$:(&K((/$&'($

-'380$9(/P&'$*/0$,&.$.(-3/0$833&$,/$*99$:5&$&'($7(/&*P3/N
l'(&'(8$&',.$,.$*$+(*/,/P459$3:.(8Q*&,3/$38$&'($-3,/-,0(/&*9$
K38J,/P.$34$7392P3/.$,.$5/J/3K/N
R*:9($]V6U$8(Q(*9.$&'*&$&'($-'380.$,/$&'($G2679*/(T$,4$&'(2$

(G,.&T$*8($,0(/&,-*9$&3$&'($-388(.73/0,/P$-'380.$34$&'($]S*f]Z$
.(8,(.$,/$&'($2b679*/(N$$g(K$,/$&'($]S]f:Z$.(8,(.$*8($&'($0,*+(&(8.$
*93/P$&'($b6*G,.$*/0$&'($-'380.$,/$&'($73.,&,Q($*/0$/(P*&,Q($
b%'(+,.7'(8(.N$$>$/5+:(8$34$.(-3/0$833&.$*8($*P*,/$*77*8(/&T$
:5&$*/2$8(9*&,3/.',7$:(&K((/$&'(.($*/0$&'($(9(+(/&.$34$&'($!"#.$
]V $R',.$,.$&'($!"#$7392'(083/$&'*&$K*.$5.(0$&3$,995.&8*&($F599(8`.$P8(*&$-,8-9($
8*,983*0$&8*-J.$34$(/(8P2$,/$&'($,/&8305-&,3/N
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8(+*,/.$5/0,.-3Q(8(0N
R'($78(-(..,3/$34$&'($@6!"#.$*835/0$&'($b6*G,.$0(.(8Q(.$

458&'(8$.&502T$*.$03(.$&'($4*,958($34$&'($78(0,-&,3/$438+59*$,/$
!"#$]SYfYZN$$R'($783:9(+$,.$&'*&$&'(8($.'3590$:($4,Q($Y6P3/.T$
:5&$(Q(/$K,&'$&'($8(Q,.(0$0(4,/,&,3/$34$*/$(Q(/&T$3/92$3/($-*/$:($
435/0N$$l'(8($*8($&'($3&'(8$4358x$$>$.,+,9*8$.,&5*&,3/$3--58.$,/$
*99$34$&'($(a5*9$8*&($!"#.N$$#/($*6P3/$38$:6P3/$K,99$:($435/0T$
:5&$/3&$&'($+59&,79(.$.5PP(.&(0$:2$&'($!"#$8*&,3N
>$8(9*&(0$783:9(+$,.$8(Q(*9(0$,/$&'($7*&&(8/$34$b6-'380$

,/Q39Q(+(/&$,/$&'($7392P3/.$34$&'($4,8.&$LY$!"#.$*.$.'3K/$,/$
&*:9($]V6^N$$R'($7*&&(8/$.((+.$&3$:($&'*&$&'($b6-'380$3--58.$3/92$
K'(/$&'($!"#$8*&,3$,.$8(*0$9(4&$&3$8,P'&T$4$,.$300$*/0$C$,.$(Q(/N
=3K(Q(8T$.3+($!"#.$438+$*$b6-'380$K'(/$&'($8*&,3$,.$8(*0$&'($
3&'(8$K*2T$K',9($3&'(8.$03$/3&$/((0$&'($b6-'380$*&$*99N$$#/($
K3/0(8.$K'(&'(8$&',.$7*&&(8/$7(8.,.&.$*&$',P'(8$48(a5(/-,(.N
;&$K*.$+(/&,3/(0$&'*&$&'(8($*8($+*/2$3&'(8$K*2.$34$

-3//(-&,/P$&'($(Q(/&.$34$!"#$]SYfLZN$$"3+($34$&'(.($,/Q39Q($&'($
b6*G,.$*/0$.3+($03$/3&N$$R'(.($*9&(8/*&,Q(.$'*Q($/3&$:((/$
(G7938(0N

<'*7&(8$]]$0(*9&$K,&'$&'($19*&3/,-$.39,0.$*/0$&'(,8$
8(9*&,3/.',7$&3$!"#.N$$;&$K*.$7(8'*7.$*$9,&&9($.5878,.,/P$&'*&$/3/($
34$&'($19*&3/,-$7392'(08*$.((+(0$&3$:($P(/(8*&(0$:2$-3//(-&,/P$
&'($(Q(/&.$34$!"#.N$$l'*&$K($435/0$,/.&(*0$K(8($&'8(($*/*93P.$

&3$&'($19*&3/,-$&(&8*'(083/T$3-&*'(083/$*/0$,-3.*'(083/N$$R'(.($
K(8($438+(0$:2$!"#.$]SXfLZT$]SLfXZT$*/0$]SLfYZT$8(.7(-&,Q(92N
>9&'35P'$*99$&'8(($*8($739*8,b(0$*93/P$&'($b6*G,.T$&'($!"#$
&(&8*'(083/$&58/(0$35&$&3$:($*/$3:9*&($4,P58($K',9($&'($!"#$
3-&*'(083/$*/0$,-3.*'(083/$*8($7839*&($4,P58(.N$$g3&($K*.$+*0($
34$&'($4*-&$&'*&$&'($!"#$,-3.*'(083/$.((+.$&3$:($+38($7839*&($
&'*/$&'($!"#$3-&*'(083/N$$R'($,0(*$34$*$45992$-3//(-&(0$
7392'(083/$K*.$,/&8305-(0$*/0$*$438+59*$K*.$344(8(0$438$&'($
/5+:(8$34$5/,a5($-'380.$!2$/((0(0$&3$-3//(-&$2$(Q(/&.N
>$.(*8-'$438$&'($!"#$*/*93P$&3$&'($19*&3/,-$030(-*'(083/$

4*,9(0$&3$8(Q(*9$*/2$.5-'$4,P58(N$$l'*&$K*.$435/0$,/.&(*0$K*.$
&'($./5:$0,.7'(/3,0T$&'($k3'/.3/$4,P58($kWUN$$R'($!"#$Q(8.,3/T$
K*.$78(0,-&*:92$739*8,b(0N$$R'($+,..,/P$7392'(083/$K*.$&'($
-5:(N
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F5%&I#+0&B3#01/.$

R3$4,/0$&'($!"#$*/*93P$&3$&'($-5:($K($:(P,/$K,&'$!"#$
]SXfLZN

F,PN$]L6U*$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$F,PN$]L6U:
!"#$]SXfLZ$HVTVI$Ä$eWo$$$$$$$$$$!"#$]SXfLZ$HVT I$Ä$eWo

R'($4*+,9,*8$+3/3739($SXfLZ$K,&'$7'*.($*/P9(.$34$HVTVI$,.$
.'3K/$3/$&'($9(4&$*&$eWo$34$*$-2-9(N$$#/$&'($8,P'&$*$7'*.($*/P9($
34$]WV�$'*.$:((/$*00(0$&3$&'($.(-3/0$83&*&,3/T$8(.59&,/P$,/$*/$
*77*8(/&$eV�$78(-(..,3/$34$&'($-58Q($*835/0$&'($b6*G,.N$$g3&($

&'*&$*9&'35P'$&'($7'*.($*/P9($K*.$*00(0$&3$ T$&'($78(-(..,3/$34$

&'($-58Q($,.$,/$ N ]]$$R'($-3380,/*&($.2.&(+$,/$&'($,995.&8*&,3/.$'*.$

]] $;/$P(/(8*9T$,/-8(*.,/P$ $8(.59&.$,/$(*.&K*80$78(-(..,3/$*835/0$&'($b6*G,.T$
K'(8(*.$,/-8(*.,/P$ $P3(.$&'($3&'(8$K*2N$$R'($78(-(..,3/$34$&'($-58Q($,/$*99$
-*.(.$,.$P3Q(8/(0$:2$*$.,+79($8*&,3N$$;&$K,99$:($9(4&$&3$&'($8(*0(8$&3$0,.-3Q(8$
&'($0(&*,9.$34$&',.$:('*Q,38N

:((/$83&*&(0$.9,P'&92$*K*2$483+$&'($,.3+(&8,-$Q,(K$&3$*993K$*$
:(&&(8$*778(-,*&,3/$34$&'($7392'(083/$K',-'$K,99$0(Q(937N

F,PN$]L6Y
!"#$LSXfLZ$HVTVI$HVT I$Ä$eWo

<3+:,/,/P$&'($&K3$+3/3739(.$8(.59&.$,/$&'($0,739($
LSXfLZ$HVTVI$HVT IT$.'3K/$'(8($*&$eWo$34$*$-2-9(N]L$$R',.$,.$&'($
.,+59&*/(35.$(/(8P(&,-$0,739($0(.-8,:(0$:2$A58J(N]X

]L $!"#$LSXfLZ$HVTVI$H T I$8(.59&.$,/$*$.,+,9*8$.&*&,-$4,P58(T$:5&$&'($02/*+,-.$
*8($(/&,8(92$0,44(8(/&N
]X $A58J(T$]eeLT$7N$UN

LV^
!"#$%$R'($)*&'(+*&,-.$*/0$1'2.,-.$34$!5*.,6"7'(8,-*9$#8:,&.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



F,PN$]L6^
!"#$LSXfLZ$HVTVI$HVT I$Ä$]VVo

K,&'$,/.-8,:(0$&(&8*'(08*

>.$K($J/3KT$(*-'$:8*/-'$34$&'($!"#$P(/(8*&(.$*$
&(&8*'(083/T$.3$K($08*K$&'(+$,/N$$R'($:8*/-'(.$&'(+.(9Q(.$*8($
&8*-(0$,/$9,P'&(8$.'*0(.$K',9($&'($&(&8*'(08*$&*J($&'($38,P,/*9$
-3938$34$&'(,8$7*8(/&$-58Q(.N$$R',/P.$*8($P(&&,/P$*$9,&&9($
-3+79,-*&(0$Q,.5*992T$.3$*/$37*a5($.7'(8($,.$79*-(0$*&$&'($-(/&(8$
34$&'($.2.&(+N$$R'($8*0,5.$34$&'($.7'(8($,.$VNYT$&'($.*+($*.$&'($
0,.&*/-($34$&'($'38,b3/&*9$(0P(.$34$&'($&(&8*.$483+$&'($G2679*/(N
R'5.$&'($.7'(8($,.$&*/P(/&$&3$&'($'38,b3/&*9$(0P(.$34$&'($
U%'(083/.N

F,PN$]L6c
R'($LSXfLZ$&(&8*'(08*$P(/(8*&($*$!"#$-5:(

C(+3Q,/P$&'($!"#$&8*-(.$-3/.,0(8*:92$.,+79,4,(.$&'($
,995.&8*&,3/N$$R'($/(G&$.&(7$,.$&3$-3//(-&$&'($Q(8&,-(.$34$&'($
&(&8*'(08*N$$R'($8(.59&,/P$^6'(083/$933J.$Q(82$+5-'$9,J($*$-5:(N
?*-'$4*-($,.$0(4,/(0$:2$&K3$(0P(.T$3/($483+$(*-'$!"#$
&(&8*'(083/N$$",/-($&'($&(&8*.$*8($739*8,b(0T$K($(G7(-&$&'*&$&'($
!"#$^6'(083/$K,99$*9.3$:($739*8,b(0N$$R3$.'3K$&',.$K($/((0$3/($
4,/*9$P8*7',-N

LVc
<3++(/-(+(/&

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



F,PN$]L6W
R'($!"#$^6'(083/$S:9*-JZ

-3+7*8(0$&3$&'(
8(P59*8$S19*&3/,-Z$-5:($SK',&(Z

R'($&K3$!"#$&(&8*'(08*$*/0$&'(,8$8(9*&(0$^6'(083/$*8($
-3+7*8(0$&3$*$8(P59*8$S19*&3/,-Z$-5:($,/.-8,:(0$,/$&'($5/,&$
.7'(8(N$$R'($-3/-*Q($5/,&$'(+,.7'(8($783Q,0(.$*$0*8J$:*-J0837$
.3$&'($K',&($4,P58($-*/$:($.((/N$$l'(/$&'($8(P59*8$-5:($,.$
,/.-8,:(0$,/$&'($5/,&$.7'(8(T$,&.$(0P(.$*8(

U
X
${$]N]YUct

R'($Q395+($,.$&'5.$*/$,88*&,3/*9

U
X

X
${$]NYXe^t

A2$K*2$34$-3+7*8,.3/T$&'($'38,b3/&*9$(0P(.$34$&'($!"#$
^%'(083/$*8(

X
L
${$]NLLUct$T

*/0$&'($Q(8&,-*9$(0P(.$*8($]NVtN$$R'($Q395+($,.$&'5.$*$Q(82$
8*&,3/*9$]NYVtN
R'($+,..,/P$19*&3/,-$,.$&'($030(-*'(083/N$$R3$5/0(8.&*/0$

K'2$K($'*Q($/3&$435/0$&'($19*&3/,-$030(-*'(083/T$*/0$K'2$,&$
K,99$9,J(92$/(Q(8$:($435/0$*+3/P$!"#.T$,&`.$/(-(..*82$&3$&*J($*$
.'38&$(G-58.,3/$&'835P'$&'($.2/(8P(&,-$P(3+(&82$34$A5-J+,/.&(8$
F599(8N

T(33%)&1/&!0)($0()%
]U

A5-J+,/.&(8$F599(8$K*.$*/$38,P,/*9N$$A38/$(,P'&$2(*8.$:(438($
&'($l8,P'&$:83&'(8.`$4,8.&$49,P'&T$:2$&'($(/0$34$',.$9,4($'($'*0$
&*J(/$&'($+(*.58($34$B/,Q(8.($*/0$*99$,&$-3/&*,/.N]Y$$=($,/.,.&(0$
&'*&$',.$+*&'(+*&,-*9$*/0$P(3+(&8,-$(G7938*&,3/.T$9,J($*99$(9.($&'*&$
'($0,0T$K(8($.&8,-&92$:*.(0$3/$(G7(8,+(/&*9$0*&*N$$R'5.$K'(/$,&$
-*+($&3$5/0(8.&*/0,/P$.&85-&58(T$F599(8$.&*8&(0$K,&'$*/$
(G7(8,+(/&N
)*J($*$/(-J9*-(T$F599(8$.*,0N$$R',.$7*8&,-59*8$/(-J9*-($,.$

+*0($483+$*$+59&,79,-,&2$34$,0(/&,-*9$'3993K$&5:(.$%$.30*$.&8*K.$
K,99$03N$$@*-($&'(+$&'835P'$K,&'$*$.&8,/PN$$1599$&'($.&8,/P$&,P'&$
*/0$&,($,&$.3$&'*&$&'(8($,.$*.$9,&&9($.&8,/P$*.$73..,:9($.'3K,/P$
]U $R'($0,.-5..,3/$78(.(/&(0$'(8($,.$:*.(0$3/$&'*&$,/$F599(8$S]ecYZT$w^VVNVVT$
*/0$(.7(-,*992$ww^VWNVV%^]VNVVN
]Y $F599(8$*9K*2.$-*7,&*9,b(0$EB/,Q(8.(O$*/0$/(Q(8$5.(0$&'($*8&,-9($E&'(NO

LVW
!"#$%$R'($)*&'(+*&,-.$*/0$1'2.,-.$34$!5*.,6"7'(8,-*9$#8:,&.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



:(&K((/$&'($.&8*K.N$$>.$235$'390$&'($/(-J9*-($*/0$+*/,759*&($,&$
,/$2358$'*/0.T$235$4,/0$&'*&$&'($/(-J9*-($,.$49(G,:9(N$$m35$-*/$
(*.,92$08*7($,&$3Q(8$*$/(*8:2$:33JT$:3K9,/P$:*99T$38$2358$7(&$-*&N
;&$'*.$/3$.&85-&58*9$,/&(P8,&2$34$,&.$3K/N$$",/-($&'($0,+(/.,3/.$34$
&'($.30*$.&8*K.$&'(+.(9Q(.$03$/3&$-'*/P(T$K($0,.-3Q(8$&'*&$&'($
49(G,:,9,&2$,.$05($.39(92$&3$&'($*/P59*8$Q*8,*:,9,&2$:(&K((/$&'($
.&8*K.N
C(+3Q($*$.&8*K$*/0$8(7(*&$&'($(G7(8,+(/&N$$R'($/(-J9*-($,.$

.&,99$49(G,:9(N$$C(7(*&$&',.$37(8*&,3/$5/&,9$235$'*Q($3/92$&'8(($

.&8*K.$9(4&N$$g3K$&'($X6.&8*K$/(-J9*-($'390.$,&.$.'*7(N$$;&$'*.$
:(-3+($*$.&85-&58(T$:2$K',-'$F599(8$+(*/&$*$.(946.&*:,9,b,/P$
7*&&(8/N$R'($&8,*/P9($,.$&'($3/92$.(946.&*:,9,b,/P$7392P3/T$'($.*,0N
R'($(G7(8,+(/&$K,&'$&'($.30*6.&8*K$/(-J9*-($.'3K.$&'*&$*/2$
7392P3/$K,&'$+38($&'*/$&'8(($.,0(.$,.$5/.&*:9(N$$R'5.$,4$
.&85-&58*9 7G793>7T$K',-'$*8($-3+73.(0$34$+*/2$.5:5/,&.T$*8($
&3$:($.,+,9*892$.&*:9(T$&'(2$+5.&$:($+*0($34$&8,*/P9(.N
g(G&$F599(8$*.J(0$'3K$+*/2$&8,*/P9(.$-*/$:($*..(+:9(0$

*835/0$*$Q(8&(G$&3$+*J($*$.&*:9($7392'(083/N$$R3$4,/0$35&$'($
7(8438+(0$*/3&'(8$(G7(8,+(/&N$$>P*,/$5.,/P$.30*$.&8*K.$38$&'($
(a5,Q*9(/&T$'($-3/.&85-&(0$Q*8,35.$7392'(08*N$$=($8(a5,8(0$&'*&$
&'($9(/P&'.$34$&'($&5:(.$:($,0(/&,-*9N$$#/92$&'($*/P9(.$:(&K((/$
&'($&5:(.$K(8($*993K(0$&3$Q*82$,/$*/2$K*2$&'(2$+,P'&N$$=($
435/0$&'*&$&'8((T$4358T$38$4,Q($(a5,*/P59*8$&8,*/P9(.$*..(+:9(0$
*835/0$*$Q(8&(G$+*J($.&*:9($7392'(08*N$$l,&'$&'8(($&8,*/P9(.$
*835/0$(*-'$Q(8&(G$235$P(&$*$&(&8*'(083/N$$F358$&8,*/P9(.$*835/0$
(*-'$Q(8&(G$8(.59&$,/$&'($3-&*'(083/T$*/0$4,Q($&8,*/P9(.$*835/0$
(*-'$Q(8&(G$P,Q($&'($,-3.*'(083/N
F599(8$435/0T$*P*,/$(G7(8,+(/&*992T$&'*&$*/2$7392'(083/$

:35/0$:2$7392P3/*9$4*-(.$K,&'$+38($&'*/$&'8(($.,0(.$,.$5/.&*:9(N$
#/92$7392'(08*$:35/0$:2$&8,*/P59*8$4*-(.$*8($,/'(8(/&92$.&*:9(N
F58&'(8+38(T$235$-*/`&$75&$.,G$(a5,*/P59*8$&8,*/P9(.$*835/0$*$
Q(8&(G$:(-*5.($&'*&$P,Q(.$&'($,/4,/,&($79*/(T$*$-3/-(7&$*--(7&*:9($
&3$&'(38(&,-*9$+*&'(+*&,-.T$:5&$/3&$&3$F599(8`.$(G7(8,+(/&*992$
:*.(0$P(3+(&82N$$R'5.$&'(8($*8($&'8(($*/0$3/92$&'8(($18,+($
"&85-&58*9$"2.&(+.T$&'($&(&8*'(083/T$&'($3-&*'(083/T$*/0$&'($
,-3.*'(083/N]^$$R'($-5:(T$K',-'$'*.$.a5*8($4*-(.T$-*/$(G,.&$,/$
F599(8`.$P(3+(&82T$*.$,&$-*/$,/$!"#T$3/92$*.$&'($.2/(8P(&,-$
-3+:,/*&,3/$34$&K3$&(&8*'(08*N]c$$R'($19*&3/,-$030(-*'(083/T$
K',-'$'*.$7(/&*P3/*9$4*-(.T$-*//3&$(G,.&$5/9(..$,&`.$
3+/,&8,*/P59*&(0N$$F599(8$P,Q(.$*$+(&'30$438$-3/.&85-&,/P$,&[$!"#$
'*.$2(&$&3$0,.-3Q(8$3/(N]W$$#/$&'($3&'(8$'*/0T$&'($kWU$K*.$435/0$

,/$&'($(G*-&$93-*&,3/$K'(8($K($(G7(-&(0$*$030(-*'(083/N$$;&`.$
3+/,&8,*/P59*&(0$*/0$.&*:9(T$:5&$,&`.$/3&$8(P59*8$*/0$,&`.$/3&$*$
19*&3/,-N
]^ $F599(8$458&'(8$73,/&(0$35&$&'*&$&'(.($&'8(($*8($.+33&'92$&8*/.438+*:9($3/($
,/&3$&'($3&'(8N$$=($-*99(0$&',.$783-(..$&'($Ek,&&(8:5PNO$$"(($F599(8$S]ecYZT$
wU^VNVVN
]c $g3&($&'*&$*$.,/P9($&(&8*'(083/$.&*:,9,b(.$&'($-5:(T$:5&$,&$&*J(.$&K3$&3$-8(*&($
,&N$$R',.$,.$8(+,/,.-(/&$34$K'*&$,.$7(8'*7.$F599(8`.$:(.&$J/3K/$0,-&5+T$
EB/,&2$,.$7958*9T$*/0T$*&$+,/,+5+T$&K3NO
]W $l'(/$'($9(*8/(0$34$&',.$.,&5*&,3/T$A58J($K83&(T$Et$,&$5.(0$&3$K3882$+($
&'*&$&'($}19*&3/,-$.39,0.`$P(/(8*&(0$:2$!"#$K(8($},+7(84(-&`T$,N(N$739*8,.(0N
R',.$/3K$.((+.$&3$+($&3$,/0,-*&($&'*&$!"#$*.$0(.-8,7&,Q($34$&',.$5/,Q(8.($,.$
.57(8,38$&3$&'(38(&,-*9$+*&'.$,/$&'*&$&'($B/,Q(8.($03(.$/3&$-3/&*,/$.&8*,P'&$
9,/(.T$38$.2++(&8,-*9$-82.&*9.T$38$&85($-,8-9(.T$38T$78(.5+*:92T$/3/6739*8,.(0$
19*&3/,-$.39,0.N$$>99$&'(.($7(84(-&$+*&'(+*&,-*9$-3/-(7&.$>C?$-3/-(7&.$
3/92T$P(/(8*9,.(0$0(4,/,&,3/.$34T$,/$4*-&T$,/4,/,&(92$H&'35P'$+,/5&(92I$Q*8,*:9($
-9*..(.$34$7'(/3+(/*N$$#/($-*/$-3/-(,Q($34$&'(.($,&(+.T$:5&$/3K'(8($,/$&'($
5/,Q(8.($K,99$235$H38$-*/$235I$*-&5*992$.,P'&$&'(+NO$$661(8.3/*9$
-3++5/,-*&,3/$K,&'$&'($*5&'38T$LVVW$>78$]WN

LVe
<3++(/-(+(/&

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



F599(8`.$-3++(/&.$*:35&$.&85-&58($*/0$!"#`.$
4*,958($&3$4,/0$*$739*8,b(0$*/*93P$&3$&'($19*&3/,-$030(-*'(083/$
.((+$&3$75&$*/$(/0$&3$&'($.(*8-'N$$"&,99T$3/($K3590$9,J($&3$'*Q($*$
-3/Q,/-,/P$78334$34$&'*&$*..(8&,3/N$$>.$4*8$*.$&'($739*8,b(0$/*&58($
34$!"#$7392'(08*T$3/($K3/0(8.$,4$*99$34$&'($7392'(08*$K'(8($
4$s$C$*8($,/$4*-&$3:9*&($K'(/$-3+7*8(0$&3$&'(,8$8(P59*8$
-35/&(87*8&.N$$?a5*992T$K($K3/0(8$K'(&'(8$7392'(08*$P(/(8*&(0$
:2$!"#.$K'(8($C$s$4$+,P'&$*99$:($7839*&(N$$#/($+*2$458&'(8$
a5(.&,3/$K'(&'(8$&'($3:.(8Q(0$739*8,b*&,3/$34$!"#.$,.$*$8(.59&$
34$P8*7',/P$&'(+$,/$&'($<*8&(.,*/$-3380,/*&($.2.&(+N$$1(8'*7.$
F599(8`.$;.3&837,-$_(-&38$)*&8,G$K3590$2,(90$7(84(-&92$8(P59*8$
7392'(08*N$$>.$34$2(&$&'(.($*8(*.$*8($!3..4%#2A0@2:94N
F,/*992T$F599(8$'*.$.5PP(.&(0$&'*&$&'($7'3&3/$-*/$:($

-'*8*-&(8,b(0$*.$*$&(&8*'(08*9$(/(8P2$7*-J*P(N]e$$#/($+*2$*.J$
K'(&'(8$F599(8`.$&(&8*'(08*9$7'3&3/.$*8($8(9*&(0$,/$*/2$K*2$&3$&'($
U6'(083/$,/$!"#$+3/3739($SXfLZN$$;4$.3T$K'*&$03(.$&',.$,+792$
438$3&'(8$:*.,-$7*8&,-9(.x

]e $F599(8T$]ecYT$wYU]NXV%X^
66666666T$]eceT$<3938$19*&($]V

L]V
!"#$%$R'($)*&'(+*&,-.$*/0$1'2.,-.$34$!5*.,6"7'(8,-*9$#8:,&.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



F5%&2/#3%DD#

R',.$:33J$:(P*/$K,&'$&'($',7737(0($34$?503G5.N$$>9&'35P'$
?503G5.`$&K,/$-82.&*9$.7'(8(.$4*,9(0$&3$(G79*,/$&'($8(&83P8*0($
+3&,3/$34$&'($79*/(&.T$&'(2$-3+($Q(82$-93.($&3$0(.-8,:,/P$
*/3&'(8$*.&83/3+,-*9$7'(/3+(/3/N$$l($-93.($K,&'$&',.$.&5//,/P$
7'3&3P8*7'$34$&'($*/*9(++*$:2$&'($+30(8/$d8((J$*.&83/3+(8$
>/&'3/2$>2,3+*+,&,.NLV$$R'($*/*9(++*$,.$-8(*&(0$:2$&'($
.,+59&*/(35.$83&*&,3/$34$&'($?*8&'$3/$&K3$*G(.T$&'($Q(82$
0(4,/,&,3/$34$*$!"#N
l,&'$&'($*/*9(++*$K($'*Q($-3+($4599$-,8-9(N$$?503G5.$

+,P'&$'*Q($:((/$4*+,9,*8$K,&'$&',.$79*-(N$$1(8'*7.$'($P*b(0$*&$
&'($.J26K*/0(8(8.$483+$.3+($34$&'(.($Q(82$.&3/(.N

LV $"3+(&,+(.$-*99(0$&'($?a5*&,3/$34$R,+(T$&'($*/*9(++*$,.$,/.-8,:(0$3/$
P93:(.$*/0$.5/0,*9.$&3$,/0,-*&($&'($.5/`.$0(-9,/*&,3/$438$(Q(82$0*2$34$&'($
2(*8N$$R3$&*J($*$7,-&58($34$&'($*/*9(++*$235$(G73.($&'($4,9+$*&$&'($.*+($
&,+(T$&27,-*992$93-*9$/33/T$*&$8(P59*8$,/&(8Q*9.$438$*$2(*8N$$R'($UU$.39*8$
,+*P(.$,/$>2,3+*+,&,.`$7,-&58($.5PP(.&$&'*&$'($(G73.(0$&'($4,9+$K((J92T$
K,&'$*$4(K$P*7.N

F,PN$]L6e
>/*9(++*$K,&'$&'($R(+79($34$j(5.$SXUV6XXV$A<ZL]

L] 1'3&3P8*7'$Ö$LVVX$:2$>/&'3/2$>2,3+*+,&,.N$$B.(0$K,&'$7(8+,..,3/N

L]]
<3++(/-(+(/&

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



>77(/0,G$]

",+59*&,/P$&'($B/,-2-9(

R'($5/,-2-9($!"#$P(/(8*&38$738&8*2(0$,/$-'*7&(8$]$-3/.,.&.$
34$(,P'&$(9(+(/&.f

]Z$$>$438J
LZ$$>/$*G9(
XZ$$RK3$.+*99$.7'(8(.$&3$P,Q($&'($*G9($*$4,/,.'(0$933J
UZ$$>$'5:
YZ$$R'($.73J(.
^Z$$>$.+*99$.7'(8($&'*&$83&*&(.$,/$.2/-$K,&'$3/($.73J(
cZ$$R'($K'((9
WZ$$R'($!"#

l($K,99$0,.-5..$(*-'$34$&'(.($,/$&58/N$$F38$-3+79(&(/(..T$K($
K,99$*9.3$:8,(492$78(.(/&$*$&5:59*8$!"#

F5%&T1)X

F,PN$>]6]
R'($438J

R'($438J$-3/.,.&.$34$4358$.(7*8*&($.584*-(.N$$;/$&',.$(G7930(0$
Q,(KT$&'(8($*8($&K3$Q(8&,-*9$&5:(.$*&$73.,&,Q($*/0$/(P*&,Q($GT$*$
.(+,-,8-59*8$&5:($,/$&'($GJ679*/(T$*/0$*$Q(8&,-*9$&5:($*93/P$&'($
b%*G,.N



G
2

b

*P-3. *P.,/ V
*P.,/ *P-3. V

V V ]

" L 5-3.
" L 5.,/ VNLW

Q

{

?a/N$>]6]
R'($Q(8&,-*9$&5:($*&$/(P*&,Q($G

G
2

b

*P-3. *P.,/ V
*P.,/ *P-3. V

V V ]

" L 5-3.
" L 5.,/ VNLWp

Q

{

?a/N$>]6L
R'($Q(8&,-*9$&5:($*&$73.,&,Q($G

?a/N$>]6X
R'($.(+,-,8-59*8$&5:(

G
2

b

" L 5-3.
" L 5.,/

VN^ Q ]Ne

{

?a/N$>]6U
R'($Q(8&,-*9$&5:($*93/P$/(P*&,Q($J

>99$4358$.584*-(.$*8($P(/(8*&(0$7*8*+(&8,-*992N$$R'($
,/&8305-&,3/$34$7*8*+(&8,-$.584*-(.$,++(0,*&(92$8(a5,8(.$
Q*8,*:9(. 6$*/0$PN$$R'($8*/P(.$34$6$*/0$P$*8($*5&3+*&,-*992$.(&$:2$
&'($.34&K*8(T$:5&$&'(2$-*/$:($-'*/P(0$:2$&'($5.(8N$$l',9($K(`8($
*&$,&T$K(`99$9,.&$&'($8*/P(.$438$HT GT JT$*/0$9$*.$K(99N

Gf$%]$t$]
2f$%]$t$]
bf$%]$t$]
&f$V$t$]
5f$V$t$]
Qf$V$t$]

R'($0,*+(&(8$34$&'($7*8*+(&8,-$&5:(.$,.

"${$VNVU

R3$*/,+*&($&'($-58Q(T$0(4,/(

P${$L /

*/0$9(&$2$P3$483+$V$&3$]$,/$]VV$.&(7.N

L]X
",+59*&,/P$&'($B/,-2-9(

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

VN]UY VNLW L Q.,/
VNLW 5-3. ] VN]UY L Q-3.p

VNLW 5.,/ ] VN]UY L Q-3.p ]

G
2

b

*P-3. *P.,/ V
*P.,/ *P-3. V

V V ]

{



F5%&2M3%&#/E

F?1&!D#33&!"5%)%+&01&6.*%&05%&2M3%&#&T./.+5%E&I11X

F,PN$>]6L
R'($*G9($*/0$&K3$.+*99$.7'(8(.

>/$*G9($,.$*00(0$&3$&'($438JN

G
2

b

*P-3. *P.,/ V
*P.,/ *P-3. V

V V ]

" L 5-3.
VNYY Q VNLcY

" L 5.,/

{

?a/N$>]6Y
R'($*G9(N

",/-($&'($+(+:(8.$34$&'($438J$*/0$*G9($*8($'3993K$&5:(.T$&'($
eV�$*/P9(.$*&$K',-'$&'($*G9($*/0$&'($&K3$Q(8&,-*9$+(+:(8.$34$&'($
438J$+((&$'*Q($37(/$(/0.N$$R'(2$*77(*8$5/4,/,.'(0N$$R3$P,Q($
&'(.($*8(*.$*$+38($4,/,.'(0$933JT$&K3$.+*99$.7'(8(.$K,&'$&'($
.*+($8*0,,$*.$&'($&5:,/P$*8($*00(0N

G
2

b

"
*P-3. *P.,/ V
*P.,/ *P-3. V

V V ]

L :5.,/ L *Q.,/
L :5-3. c

L :5.,/ L *Q-3.

{

?a/N$>]6^
R'($.+*99$.7'(8($*&$/(P*&,Q($G

G
2

b

"
*P-3. *P.,/ V
*P.,/ *P-3. V

V V ]

L :5.,/ L *Q.,/
L :5-3. cp

L :5.,/ L *Q-3.

{

?a/N$>]6c
R'($.+*99$.7'(8($*&$73.,&,Q($G

g3&($&'($79*-(+(/&$34$&'($0,*+(&(8$34$&'($.7'(8(.$,/$483/&$34$
&'($83&*&,3/$+*&8,GN$$;/$&',.$93-*&,3/$,&$-*/$:($5.(0$*.$*/$#/6#44$
.K,&-'N$$"(&$$ ${$V$*/0$&'($.+*99$.7'(8(.$0,.*77(*8N$$R',.$.*+($
&8,-J$-*/$:($5.(0$K,&'$*/2$7*8&$34$&'($,995.&8*&,3/$&3$&58/$,&$3/$38$
344$483+$*$-(/&8*9$93-*&,3/N

L]U
!"#$%$R'($)*&'(+*&,-.$*/0$1'2.,-.$34$!5*.,6"7'(8,-*9$#8:,&.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



F5%&Z(S

F,PN$>]6X
R'($'5:

>$'5:$,.$*00(0$&3$&'($438J6*/06*G9($*..(+:92N R'($'5:$
-3+(.$,/$&K3$.*5-(86.'*7(0$7,(-(.N

G
2

b

*P-3. *P.,/ V
*P.,/ *P-3. V

V V ]

VN] L 5-3. ] L Q-3.p
VNVY Q.,/

VN] L 5.,/ ] L Q-3.p

{

?a/N$>]6W
R'($'*946'5:$*&$/(P*&,Q($G

G
2

b

*P-3. *P.,/ V
*P.,/ *P-3. V

V V ]

VN] L 5-3. ] L Q-3.p
VNVY Q.,/

VN] L 5.,/ ] L Q-3.p

{

?a/N$>]6e
R'($'*946'5:$*&$73.,&,Q($G

F5%&!"1X%+

F,PN$>]6U
R'($.73J(.

>9&'35P'$,/$&'($4,/,.'(0$5/,-2-9($,&$933J.$9,J($&'(8($*8($.,G$
.73J(.T$&'(8($*8($*-&5*992$3/92$4358N$$RK3$34$&'(.($(G&(/0$
&'835P'$&'($*G9(T$+*J,/P$&K3$.73J(.$,/$3/(N$$R'($3&'(8$&K3$*8($

L]Y
",+59*&,/P$&'($B/,-2-9(

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



/38+*9$.73J(.T$(G&(/0,/P$483+$&'($*G9($&3$&'($K'((9N$$#/($34$
&'(.($,.$-3938(0$Q,39(&$&3$0,.&,/P5,.'$,&$483+$&'($3&'(8.N$$;/$&',.$

Q,(K$&'($'*946'5:$/(*8(.&$&'($8(*0(8$'*.$:((/$8(+3Q(0$&3$.'3K$
&'($0(&*,9.$34$.73J($-3/.&85-&,3/N

G
2

b

*P-3. *P.,/ V
*P.,/ *P-3. V

V V ]

:P-3. V :P.,/
V ] V

:P.,/ V :P-3.

VNeY
" L 5.,/
" L 5-3.

Q

{

?a/N$>]6]V
R'($Q,39(&$.73J(

G
2

b

*P-3. *P.,/ V
*P.,/ *P-3. V

V V ]

:P-3. V :P.,/
V ] V

:P.,/ V :P-3.

VNeY
" L 5.,/
" L 5-3.

Q

{

?a/N$>]6]]
R'($.73J($3773.,&($&'($Q,39(&$.73J(

L]^
!"#$%$R'($)*&'(+*&,-.$*/0$1'2.,-.$34$!5*.,6"7'(8,-*9$#8:,&.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



G
2

b

VNVcY
L :5.,/ L *Q-3.
L :5.,/ L *Q.,/

L :5-3.

VNeLY
:P.,/ *P-3.
:P.,/ *P.,/

:P-3.

p{

G
2

b

*P-3. *P.,/ V
*P.,/ *P-3. V

V V ]

:P ^Vp-3. V :P ^Vp.,/
V ] V

:P ^Vp.,/ V :P ^Vp-3.

VNeY
" L 5.,/
" L 5-3.

LQ ]

{

G
2

b

*P-3. *P.,/ V
*P.,/ *P-3. V

V V ]

:P ]LVp-3. V :P ]LVp.,/
V ] V

:P ]LVp.,/ V :P ]LVp-3.

VNeY
" L 5.,/
" L 5-3.

LQ ]

{

?a/.N$>]6]L
R'($&K3$93/P$.73J(.

2&!D#33&!"5%)%&F5#0&Q10#0%+

./&!A/$&d.05&9/%&!"1X%

F,PN$>]6Y
>$.+*99$8(0$.7'(8($,.$79*-(0$*&$&'($(/0$34$&'($Q,39(&$.73J(N

?a/N$>]6]X
R'($.+*99$8(0$.7'(8(

L]c
",+59*&,/P$&'($B/,-2-9(

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



F5%&d5%%3

F,PN$>]6^
R'($K'((9

>00,/P$&'($K'((9$34$&'($5/,-2-9($3:.-58(.$&'($(/0.$34$&'($
.73J(.$*/0$*99$:5&$*$.+*99$738&,3/$34$&'($8(0$.7'(8(T$K',-'$/3K$
:(-3+(.$&'($E7*&-'O$+(/&,3/(0$,/$-'*7&(8$]N

G
2

b

*P-3. *P.,/ V
*P.,/ *P-3. V

V V ]

VNe
L 5-3. ] VN] L Q-3.p
VN] L Q.,/

L 5.,/ ] VN] L Q-3.p

{

?a/N$>]6]U
R'($K'((9$34$&'($5/,-2-9(

F5%&8!9

F,PN$>]6c
R'($!"#

l,&'35&$83&*&,3/$!"#.$03$/3&$(G,.&T$.3T$,/$380(8$&3$.(($&'($
!"#T$K($/((0$&3$83&*&($&'($5/,-2-9(N$$=(8(T$*&$]n^$34$*$-2-9(T$,.$
&'($:(P,//,/P$34$!"#$]S]f]ZN

G
2

b

:P&.,/ *P&-3.
:P&.,/ *P&.,/

:P&-3.

{

?a/N$L6W*
R'($!"#

L]W
!"#$%$R'($)*&'(+*&,-.$*/0$1'2.,-.$34$!5*.,6"7'(8,-*9$#8:,&.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



'31/%+

F38$*$&',-J(8T$:8,P'&(8$9,/($&'($!"#$-*/$:($-93/(0N$$M(4,/($*$
Q*8,*:9( 8$.5-'$&'*&$8$,.$&'($.(7*8*&,3/$:(&K((/$&'($-93/(0$-58Q(.$
*/0$&'($38,P,/*9N$$>$-3/Q(/,(/&$Q*95($,.

4${$VNVVc

M(4,/($&'8(($Q*8,*:9(.T$ÇT$mT$*/0$jT$.5-'$&'*&

Ç
4
V

V

{ m
V
4

V

{ j
V
V

4

{

R'(/$0579,-*&($(a5*&,3/$L6W*$.,G$&,+(.N$$>00$ÇT$mT$j$&3$
&'8(($34$&'(.($*/0$.5:&8*-&$ÇT$mT$j$483+$&'($3&'(8$&'8((N

G
2

b

:P&.,/ *P&-3.
:P&.,/ *P&.,/

:P&-3.

Çp{

G
2

b

:P&.,/ *P&-3.
:P&.,/ *P&.,/

:P&-3.

Ç{

G
2

b

:P&.,/ *P&-3.
:P&.,/ *P&.,/

:P&-3.

mp{

G
2

b

:P&.,/ *P&-3.
:P&.,/ *P&.,/

:P&-3.

m{

G
2

b

:P&.,/ *P&-3.
:P&.,/ *P&.,/

:P&-3.

jp{

G
2

b

:P&.,/ *P&-3.
:P&.,/ *P&.,/

:P&-3.

j{

?a/N$L6W*
<93/(0$-58Q(.

L]e
",+59*&,/P$&'($B/,-2-9(

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



2&F(S(3#)&8!9

F,PN$>]6W
>$&5:59*8$!"#

;&$,.$*9.3$73..,:9($&3$8(78(.(/&$&'($!"#$&8*-($K,&'$*$&5:59*8$
7*8*+(&8,-$.584*-(N

LLV
!"#$%$R'($)*&'(+*&,-.$*/0$1'2.,-.$34$!5*.,6"7'(8,-*9$#8:,&.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



B &S Z P* L P: Lp
L

P:&.,/L U P* L P: Lp P: L P:&-3.Lp{

_ &S Z P: ^ P* L P: U X P:&-3.Lp P* U P: L ] U P:&-3.Lp P:5.,/L L P:&.,/Up P* ^ P:&.,/Up p p{

Ç &S Z P: X P* LP: P:&.,/Lp{ m &S Z P* P: L P*&-3. P:5.,/ P:&-3.{ j &S Z P* L P: Lp P:&.,/{

Ç L VNL L 5.,/p U Q.,/{ m VNL L 5-3. X L Q-3.p{ j L VNL L 5.,/p U Q-3.{

?a/.N$>]6]Y
<3++3/$&(8+.$34$&'($&5:59*8$(a5*&,3/]

G
2
b

P:5.,/ P *5-3. VNVL L Q-3. P*5-3. j 5S Z LP*P: P*5.,/ P:5-3.
B 5S Z

L Q.,/ P*5.,/ Ç 5S Z P*5-3. m 5S Zp
_ 5S Z

pp

P*5.,/ P:5.,/ VNVL L Q-3. P*5.,/ j 5S Z LP*P: P*5-3. P:5-3.p
B 5S Z

L Q.,/ P *5-3. Ç 5S Z P *5.,/ m 5S Zp
_ 5S Z

pp

P:5-3. VNVL L Q-3. P: L P:5-3.
B 5S Z

L Q.,/ P * P: L P * Xp P:5.,/L LP* P: L P:5-3.Lp
_ 5S Z

pp

{

?a/N$>]6]^
R'($&5:59*8$!"#L

]$g3&,-($&'*&$&'($0(4,/,&,3/.$34$ÇT$mT$h$j$0,44(8$483+$&'3.($3/$7N$L]eN
L$;$*+$,/0(:&(0$&3$<'8,.$m35/P$34$&'($m*'33z$d8*7',/P$<*9-59*&38$5.(8.`$P8357$438$&'(.($(G78(..,3/.N
q'&&7fnn&(-'NP8357.N2*'33N-3+nP8357nd8*7',/P<*9-B.(8.ns

LL]
",+59*&,/P$&'($B/,-2-9(

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



>77(/0,G$L

R'8((6>G,.$C3&*&,3/

>$433&/3&($,/$-'*7&(8$]$.*2.$&'*&$83&*&,3/$3/$&'8(($+5&5*992$
7(87(/0,-59*8$*G(.$K*.$(G7938(0$:2$D(99('(8$,/$]ee]$*/0$:2$
1830*/,5J$,/$]eeLN D(99('(8`.$!"#$S]fLf]Z$*/0$!"#$SXfUfXZ$*8($
0,.79*2(0$'(8(N

F,PN$>L6]
!"#$S]fLf]Z]

]$;995.&8*&,3/$Ö$k3'/$D(99('(8$]ee]N$$B.(0$K,&'$7(8+,..,3/N

K($,.$D(99('(8`.$.'38&'*/0$438$E13,/&$C3&*&,3/TO$&'($*/P59*8$
8*&($34$83&*&,3/$3/$(*-'$34$&'($&'8(($*G(.N X($,.$E_,(K$
C3&*&,3/TO$K',-'$,/0,-*&(.$&'($73,/&6346Q,(KN$$#&'(8$&'*/$&'(.($
Q(82$78(9,+,/*82$(4438&.T$9,&&9($,.$J/3K/$*:35&$83&*&,3/$3/$&'8(($
*G(.N

F,PN$>L6L
!"#$SXfUfXZL

L$;995.&8*&,3/$Ö$k3'/$D(99('(8$]ee]N$$B.(0$K,&'$7(8+,..,3/N



1830*/,5J`.$(G7938*&,3/$34$!"#$S]f]f]Z$,.$/(G&N$$A3&'$
Q,(K.T$K',-'$*8($483+$&'($b6*G,.T$.'3K$*$-58Q($.,+,9*8$&3$:5&$
/*883K(8$&'*/$!"#$]S]f]Z

F,PN$>L6X
!"#$S]f]f]ZX

X$M(.,P/$438$"-,(/&,.&.$*/0$?/P,/((8.$SM"?Z$Ö$C39*/0$1830*/,5J$]eWXN
B.(0$K,&'$7(8+,..,3/N
!"#$,995.&8*&,3/$Ö$C39*/0$1830*/,5J$]eeLN$$B.(0$K,&'$7(8+,..,3/N

F,PN$>L6U
!"#$S]f]f]ZU

U$M(.,P/$438$"-,(/&,.&.$*/0$?/P,/((8.$SM"?Z$Ö$C39*/0$1830*/,5J$]eWXN
B.(0$K,&'$7(8+,..,3/N
!"#$,995.&8*&,3/$Ö$C39*/0$1830*/,5J$]eeLN$$B.(0$K,&'$7(8+,..,3/N

LLX
R'8((6>G,.$C3&*&,3/

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



>77(/0,G$X

R'($#-&(&$R85..

<'*7&(8$L$0,.-5..(.$F599(8`.$;.3&837,-$_(-&38$)*&8,G$S;_)Z$
*.$*/$*9&(8/*&,Q($-3380,/*&($.2.&(+$438$-*9-59*&,/P$*/0$0,.79*2,/P$
!"#.N l'(/$&'($;_)$,.$-*88,(0$35&$*.$7'2.,-*9$.&85-&58(T$,&`.$
J/3K/$*.$&'($'A939%!.677T$K'(8($E3-&(&O$,/0,-*&(.$&'($*9&(8/*&,/P$
0A&*'(08*969398*'(08*9$/*&58($34$&'($48*+(K38JN

F,PN$>X6]
>/$*95+,/5+$&5:($#-&(&$R85..

F,P58($>X6]$.'3K.$*/$*95+,/5+$&5:($#-&(&$R85..$:5,9&$:2$
&'($*5&'38N$$R'($&85..$K*.$-3/.&85-&(0$*--380,/P$&3$&'($
.7(-,4,-*&,3/.$,/$BN"N$7*&(/&$ÅLTeW^TLU]N$$R'($+*&(8,*9$K*.$
VNLYO$*95+,/5+$&5:,/P$-3++3/92$*Q*,9*:9($,/$'3::2$.&38(.N
R'($&5:,/P$K*.$-5&$&3$9(/P&'$*/0$49*&&(/(0$*&$&'($(/0.N
#/(%(,P'&'%,/-'$'39(.$K(8($75/-'(0$,/$&'($(/0.T$*/0$&'($.&85&.$
K(8($:39&(0$&3P(&'(8$K,&'$U6UV$G$]nLO$+*-',/($.-8(K.N$$F,/,.'(0$
0,+(/.,3/.$34$&'($&85..$K(8($UUNcYO$G$]]NYO$G$XNYOT$+*J,/P$*$
Q395+($34$*:35&$]WV]$,/XN$$R'($&85..$K(,P'(0$LcNU$3bN$$M(/.,&2$
34$&'($&85..$K*.$&'(8(438($]NYL$G$]V6L 3bn,/XT$38$*:35&$&'($.*+($*.$
(G7*/0(0$7392.&28(/($43*+N



F,PN$>X6L
R'($*95+,/5+$&5:($#-&(&$R85..$5/0(8P3,/P$.&8(..$&(.&,/P

R'($#-&(&$R85..$K*.$73.,&,3/(0$:(&K((/$&K3$.57738&.$
UVNLYO$*7*8&N$$>$:5-J(&$K*.$79*-(0$,/$&'($-(/&(8$34$&'($&85..$*/0$
4,99(0$K,&'$K*&(8$,/$3/($735/0$,/-8(+(/&.N$$M(49(-&,3/$K*.$
+(*.58(0$483+$&'($:3&&3+$34$&'($&85..$&3$&'($.584*-($34$&'($&*:9(N
R'($.+*99(.&$+(*.58*:9($5/,&$34$0(49(-&,3/$K*.$]n^UON$$>&$&'($
+*G,+5+$K(,P'&$34$]V$9:NT$/3$0(49(-&,3/$-3590$:($+(*.58(0N
R',.$,.$-3/.,.&(/&$K,&'$&'($4*-&$&'*&$&'($.&85-&58($34$&'($#-&(&$
R85..$,.$,0(/&,-*9$K,&'$&'($.&85-&58($34$/*&58*9$0,*+3/0N
;&$K*.$&',.$-3+:,/*&,3/$34$9,P'&$K(,P'&$*/0$P8(*&$.&8(/P&'$

&'*&$9(0$>9(G*/0(8$d8*'*+$A(99$&3$,/Q(.&,P*&($&(&8*'(08*9$.7*-($
48*+(.$,/$&'($(*892$LV&'$-(/&582N

F,PN$>X6X
>$&(&8*'(08*9$J,&(

A(99T$K'3$K*.$,/&(8(.&(0$,/$*Q,*&,3/$483+$&'($&,+($'($K*.$
a5,&($235/PT$:(9,(Q(0$&'($.*4(.&$K*2$&3$P(&$*$+*/$,/&3$&'($*,8$
K3590$:($K,&'$.3+($.38&$34$J,&(N$$=($(G7(8,+(/&(0$(G&(/.,Q(92$
K,&'$J,&(.$+*0($34$&(&8*'(08*9$-(99.N]$$#/($.5-'$J,&($,.$.'3K/$,/$
&'($7'3&3N$$R'($0*&(T$E]eVc$"(7$UTO$-*/$:($.((/$4*,/&92$K8,&&(/$,/$
&'($P8*..$:(&K((/$&'($+*/`.$4((&$*/0$&'($(0P($34$&'($J,&(N$$A2$
g3Q(+:(8$34$&'*&$2(*8$A(99$K3590$-8(*&($&'($<2P/(&T$*$
&(&8*'(08*9$J,&($K,&'$3Q(8$XXVV$-(99.T$K',-'$K3590$.5--((0$,/$
-*882,/P$*$+*/$,/&3$&'($*,8N$$R'($+*/$,/$&'($7,-&58($,.$=(-&38$
]$A(99$K*.$P8*/&(0$&'8(($BN"N$7*&(/&.$438$',.$&(&8*'(08*9$K38Jf$ÅcYcTV]L$438$
*/$>(8,*9$_(',-9(T$ÅccVT^L^$438$*/$>(8,*9$_(',-9($38$#&'(8$"&85-&58(T$*/0$
ÅWY^TWXW$K,&'$=(-&38$)*-g(,9$438$*$<3//(-&,/P$M(Q,-($438$&'($F8*+(.$34$
>(8,*9$_(',-9(.$*/0$#&'(8$"&85-&58(.N

LLY
R'($#-&(&$R85..

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



)*-g(,9$K'3$K38J(0$K,&'$A(99$438$+*/2$2(*8.$:5,90,/P$
K'*&(Q(8$(G7(8,+(/&*9$*77*8*&5.$A(99$0(Q,.(0N
)38($8(-(/&92$&'($#-&(&$R85..$'*.$:((/$5.(0$438$(Q(82&',/P$

483+$8334,/P$*&$&'($D(//(02$"7*-($<(/&(8$&3$&'($+*,/$.&85-&58($
*&$A,3.7'(8($L$,/$#8*-9(T$>8,b3/*N

F,PN$>X6U
R'( =3::26?:(892$R(9(.-37($78,+*82$+,8838$&85..L

1,-&58(0$'(8(T$&'($78,+*82$+,8838$&85..$34$&'($=3::26?:(892$
R(9(.-37($*&$&'($)-M3/*90$#:.(8Q*&382T$B/,Q(8.,&2$34$R(G*.NX

M8N$F8*/J$A*.'T$&'($438+(8$M,8(-&38$34$)-M3/*90$#:.(8Q*&382T$
,.$.(-3/0$483+$9(4&N

L$Ö$=3::26?:(892$R(9(.-37($1*8&/(8.',7N$$B.(0$K,&'$7(8+,..,3/N
X$'&&7fnn'27(8,3/N*.N5&(G*.N(05n+-03/*90n'(&n'(&u,+*P(.nV^&85..u(&*9N'&+9

LL^
!"#$%$R'($)*&'(+*&,-.$*/0$1'2.,-.$34$!5*.,6"7'(8,-*9$#8:,&.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



>77(/0,G$U

>$A8,(4$=,.&382$34$!"#$183P8*++,/P

<'*7&(8$^$&8*-(.$&'($(*892$',.&382$34$!"#$783P8*++(8.$*/0$&'(,8$K38JN$$R'($7(379($*/0$&'(,8$783P8*+.$*8($
0(&*,9(0$'(8(N

_,(K$83&*&(.$
*835/0$*/2$
*8:,&8*82$Q(-&38

>779($;;P.A>";<"7,/$?/P,/($34$*$
!"#D(99('(8]eeU

>99$4358$Q,(K.$
0(Q(937,/P

.,+59&*/(35.92
;A)$>R$38$:(&&(8A>";<xx<83.:2]eeL

_,(K.$83&*&($
*835/0$*99$&'8(($

*G(.
>779($;;(1>"<>@!"#$",+59*&38D(99('(8]ee]

;/0,Q,05*9$Q,(K.$
34$(*-'$*G,.$,/$
*00,&,3/$&3$&'($
,.3+(&8,-

;A)$ÇRA>";<"(-3/0$"&*P($
183P8*+@34&5.]eeV

>99$4358$.&*&,-$
Q,(K.

.,+59&*/(35.92
*/0$,/$-3938N

;A)$LW^A>";<@34&5.T$,+783Q(0<83.:2x

;.3+(&8,-$Q,(K$
3/92;A)$ÇRA>";<X6M$<3+:,/(0$

C3&*&,3/$193&&(8@34&5.]eeV

<3++(/&.<3+75&(8@*/P5*P(183P8*+183P8*++(8m(*8



>77(/0,G$Y

M8*K,/P$!"#$1392'(08*

#/($34$&'($+38($,/&(8(.&,/P$*.7(-&.$34$!5*.,6"7'(8,-*9$#8:,&.$
,.$&'($4*-&$&'*&$K'(/$&'($(Q(/&.$*8($-3//(-&(0$:2$.&8*,P'&$9,/(.T$
&'(2$438+$*$79(&'38*$34$7392P3/.$*/0$7392'(08*N$$R'($.&502$34$
&'(.($4,P58(.$8(a5,8(.$&'($*:,9,&2$&3$08*K$&'(+N$$>9&'35P'$K($
K,99$43-5.$'(8($3/$&'($7392'(08*$34$-'*7&(8.$]V$*/0$]]T$&'($
9(..3/.$9(*8/(0$K,99$*993K$&'($8(*0(8$&3$08*K$7392'(08*$438$*/2$
!"#N$$R'($4,8.&$(G*+79($,.$483+$-'*7&(8$]VN

8!9&<;<=]>e&05%&9S3#0%&Z%M#5%E)1/

!"#$]S]fXZ$438+.$*$'(G*'(083/T$38$&K3$4*-(6:3/0(0$
&(&8*'(08*N$$;&$-3/.,.&.$34$]V$-'380.f$&'8(($,/$&'($G2679*/(T$&'8(($
,/$&'($/38&'(8/$'(+,.7'(8($34$&'($5/,&$.7'(8(T$&'8(($,/$&'($
.35&'(8/$'(+,.7'(8(T$*/0$3/($-'380$*93/P$&'($b6*G,.N$$;&$'*.$4,Q($
(Q(/&.N$$R'8(($*8($(a5*992$0,.&8,:5&(0$*835/0$&'($b6*G,.$,/$&'($
G2%79*/(T$K,&'$3/($(*-'$*&$&'($/38&'$*/0$.35&'$739(.N$$>9&'35P'$
,&$K*.$/3&$.7(-,4,-*992$,/0,-*&(0$,/$-'*7&(8$]VT$&*:9($]V6U$-9(*892$
.'3K.$&'*&$&'($'(G*'(083/$,.$739*8,b(0$,/$*/$3:9*&($+*//(8N$$R'($
(G&(/&$34$&'($4,P58($*93/P$&'($b6*G,.$,.$9(..$&'*/$,&$K3590$:($,4$&'($
&(&8*'(08*$K(8($8(P59*8$4,P58(.N$$R'($7(8-(7&,3/$,.$&'*&$&'(2`Q($
:((/$-3+78(..(0$*93/P$&'($b6*G,.N]

]$M5($&3$,&.$83&*&,3/T$&'($?*8&'$,.$*/$3:9*&($.7'(83,0N$$;&.$/38&'6.35&'$*G,.$,.$
.9,P'&92$.'38&(8$&'*/$*/2$34$,&.$(a5*&38,*9$0,*+(&(8.N

F,PN$]V6^
!"#$]S]fXZ

;.3+(&8,-$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$F83+$&'($b6*G,.

!"#$]S]fXZ$,.$.'3K/$*:3Q($*.$,&$*77(*8(0$,/$-'*7&(8$]VN
>9&'35P'$,&$+*2$.((+$(*.,(8$&3$:(P,/$K,&'$&'($-'380.$&'*&$8*0,*&($
483+$&'($b6*G,.T$&'($783-(058($,.$*-&5*992$.,+79(8$438$&'($&8,*/P9($
,/$&'($G2679*/(N$$;/$380(8$&3$08*K$-'380.T$K($4,8.&$0(4,/($*$/(K$
Q*8,*:9(T$*/P9($1N

0 eV
:

{

?a/N$>Y6]
>/P9( 1

K'(8( C$,.$&'($.(-3/0$(9(+(/&$34$&'($!"#$8*&,3$S*f:Z



-3.$0

.,/$0
0

0

>

A

0

>${$-3.$0

A${$.,/$0

F,PN$>Y6]
>/P9( 1

_*8,*:9(.$>$h$A

>/P9( 1$,.$.'3K/$,/$&',.$Q,(K$34$&'($]S]fXZ$483+$&'($b6*G,.N
;&$,.$&'($*/P9($:(&K((/$*$9,/($483+$&'($#8,P,/$&3$&'($(Q(/&$,/$&'($
4,8.&$a5*08*/&$34$&'($G2679*/($*/0$&'($73.,&,Q($G6*G,.NL$$#/$&'($
8,P'&T$&'($.,/($*/0$-3.,/($34$1$*8($9*:(9(0$V$*/0$-T$8(.7(-&,Q(92N
R'($9*:(9.$'*Q($:((/$79*-(0$35&.,0($&'($5/,&$-,8-9($,/$380(8$&3$
9(*Q($&'($!"#$*/0$,&.$-'380.$Q,.5*992$5/-95&&(8(0N$$@(&`.$+3Q($
3/$&3$&'($'38,b3/&*9$-'380$,/$&'($G2679*/(N
L$?Q(/$K,&'35&$?a/N$>Y6]T$,&`.$78(&&2$(*.2$&3$.'3K$&'*&$1${$XV�N$$l'(/$&'($
!"#$&8*-($8(*-'(.$&'($(Q(/&$*&$S>T$AT$VZT$&'($:683&*&,3/$'*.$83&*&(0$&'835P'$
eV�$S.(($F,PN$X6]ZN$$=3K(Q(8T$&'($*683&*&,3/T$K',-'$83&*&(.$]nX$*.$4*.&T$'*.$
3/92$P3/($&'835P'$XV�N

$$$$$$K'(8($9f$V$t$]X

F,PN$>Y6L$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$?a/N$>Y6L
>$8*0,*9$'38,b3/&*9$-'380

R'($&*8P(&$-'380$,.$.'3K/$,/$9,P'&$:95(N$$;&$-3//(-&.$&'($&K3$
(Q(/&.$,/$&'($4,8.&$*/0$.(-3/0$a5*08*/&.$34$&'($G2679*/(N
>7792,/P$.&*/0*80$8,P'&6'*/0$83&*&,3/$*835/0$&'($#8,P,/T$&'($
-'380$:(P,/.$*&$S>T$AT$VZ$*/0$(/0.$*&$S%>T$AT$VZN$$?a5*&,3/$>Y6L$
08*K.$*$:9*-J$8*0,*9$'38,b3/&*9$Q(-&38$*93/P$&'($/(P*&,Q($G6*G,.N
>&$&',.$73,/&$K($*8($,/&(8(.&(0$3/92$,/$&'($4*-&$&'*&$&'($7*8*+(&8,-$
Q*8,*:9( 9$'*.$&'($.*+($.,P/$*.$&'($&*8P(&$-'380T$.3$&'($Q(-&38$,.$
08*K/$8,P'&$&3$9(4&N$$;&$:(P,/.$*&$&'($#8,P,/$*/0$(/0.$*&$S%]T$VT$VZN
R',.$P,Q(.$9$*$/(P*&,Q($.,P/N

X$>9&'35P'$&'($8*/P($34$&'($7*8*+(&8,-$Q*8,*:9($9$+*2$:($0(4,/(0$0,44(8(/&92$
,/$0,44(8(/&$-3/&(G&.T$,/$&',.$:33J$9$*9K*2.$P3(.$483+$b(83$&3$3/($5/9(..$
3&'(8K,.($/3&(0N$$"(($-'*7&(8$LT$7N$]XN$$F38$*/$(G-(7&,3/T$.(($-'*7&(8$]VT$
7N$]^^T$433&/3&($]VT$@34&5.`$(a5*&,3/N

LLe
M8*K,/P$!"#$1392'(08*

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

G
2

b

&
V

V

{



0

>

A
0

>

A

F,PN$>Y6X ?a/N$>Y6X
)3Q,/P$&'($Q(-&38$&3$&'($:(P,//,/P$34$&'($&*8P(&$-'380

R3$+3Q($&'($Q(-&38$&3$&'($:(P,//,/P$34$&'($&*8P(&$-'380T$K($
*00 -$&3$&'($G6&(8+$34$&'($Q(-&38$K',9($V$,.$*00(0$&3$&'($26&(8+N

F,PN$>Y6U ?a/N$>Y6U
<3+79(&,/P$&'($-'380

R'($9(/P&'$34$&'($-'380$,.$M-T$K',-'$,.$(/&(8(0$*.$*$
+59&,79,(8$34$9N$$R'(8($,.$/3$(G&(/&$34$&'($-'380$*93/P$&'($26$38$
b%*G(.T$.3$/3$458&'(8$-'*/P(.$*8($/((0(0N

LXV
!"#$%$R'($)*&'(+*&,-.$*/0$1'2.,-.$34$!5*.,6"7'(8,-*9$#8:,&.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

G
2

b

& >p
A

V

{
G
2

b

L&> >p
A

V

{



0

>

A
0

>

A

G
2

b

& >
& Ap

V

{

F,PN$>Y6Y$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$?a/N$>Y6Y
R'($.(-3/0$-'380$34$&'($&8,*/P9(

R3$08*K$&'($.(-3/0$-'380$34$&'($&8,*/P9(T$K($*P*,/$:(P,/$
K,&'$*$8*0,*9$Q(-&38N$$R'($Q(-&38$(a5*&,3/$,.$K8,&&(/$.5-'$&'*&$*99$
Q*8,*:9(. 9$'*Q($&'($.*+($.,P/$*.$&'($&*8P(&$-'380N

F,PN$>Y6^$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$?a/N$>Y6^
)3Q,/P$&'($Q(-&38$&3$&'($:(P,//,/P$34$&'($&*8P(&$-'380N

"5:&8*-&,/P -$483+$&'($G6&(8+$34$&'($Q(-&38$*/0$*00,/P$V$&3$
&'($26&(8+$+3Q(.$&'($Q(-&38$&3$&'($:(P,//,/P$34$&'($&*8P(&$-'380T$
:5&$03(.$/3&',/P$438$*9,P/+(/&$38$9(/P&'N

LX]
M8*K,/P$!"#$1392'(08*

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

G
2

b

&
&

V

{



0

>

A
0

>

A

F,PN$>Y6c$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$?a/N$>Y6c
<3+79(&,/P$&'($.(-3/0$-'380$34$&'($&8,*/P9(

R'($9(/P&'$34$&'($&*8P(&$-'380$,/$&'($G60,8(-&,3/$,.$-T$K',-'$
,.$(/&(8(0$*.$*$+59&,79,(8$34$9N$$;/$&'($260,8(-&,3/T$&'($9(/P&'$'*.$
&K3$7*8&.T$VT$483+$&'($4,8.&$-'380$&3$&'($G6*G,.T$*/0$]T$483+$&'($
G6*G,.$&3$SVT$%]T$VZN$$;/$380(8$&3$+*,/&*,/$*$.(/.($34$0,8(-&,3/T$
&'($9(/P&'$,.$K8,&&(/$*.$SA$p$]ZT$8*&'(8$&'*/$S]$p$AZT$(Q(/$&'35P'$
&'($.-*9*8$Q*95(.$34$&'(.($(G78(..,3/.$*8($,0(/&,-*9N

F,PN$>Y6W$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$?a/N$>Y6W
R'($&',80$-'380$34$&'($&8,*/P9(

R'($&',80$-'380$34$&'($&8,*/P9($,/$&'($G2679*/($,.$.'3K/$,/$
F,PN$>Y6WN$$>9&'35P'$&',.$-'380$-3590$:($-8(*&(0$:2$/(P*&,/P$&'($
G6&(8+$34$(a5*&,3/$>Y6cT$,/$380(8$&3$+*,/&*,/$&'($
-35/&(8-93-JK,.($+3Q(+(/&$*835/0$&'($b6*G,.T$K($K8,&($
(a5*&,3/$>Y6W$,/.&(*0N$$;/$7*8&,-59*8T$&'($9(/P&'$34$&'($Q(-&38$
*93/P$&'($26*G,.$,.$/3K$K8,&&(/$*.$S]$p$AZ$8*&'(8$&'*/$&'($438+(8$
SA$p$]ZN$$;/$P(/(8*9T$&',.$,.$&'($783-(058($K($K,99$43993K$%$K,&'$
,/-8(*.,/P$-3+79(G,&2$%$&3$08*K$*99$&'($-'380.$34$*/2$7392P3/f

á F,8.&$0(4,/($*$.5,&*:9($*/P9($38$*/P9(.N$$;/$&'($78(.(/&$
(G*+79($3/92$*/P9($1$K*.$/((0(0N
á "(-3/0T$-8(*&($*$8*0,*9$Q(-&38$,/$&'($G2679*/($.5-'$&'*&$*99$

Q*8,*:9(. 9$'*Q($&'($.*+($.,P/.$*.$&'($&*8P(&$-'380N
á R',80T$+3Q($&'($Q(-&38$&3$&'($.&*8&,/P$73,/&$34$&'($&*8P(&$

LXL
!"#$%$R'($)*&'(+*&,-.$*/0$1'2.,-.$34$!5*.,6"7'(8,-*9$#8:,&.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

G
2

b

&> >
& A ]p Ap

V

{
G
2

b

&>
& ] Ap ]

V

{



-'380T$*/0
á F358&'T$*0i5.&$&'($9(/P&'$34$&'($Q(-&38$*93/P$*99$*G(.N

'51)E&I%/705+

;/$P(/(8*9T$&'($9(/P&'$34$*$Q(-&38$,.$P,Q(/$:2$&'($(a5*&,3/

G L 2 L b Lp p

?a/N$>Y6e
>$P(/(8*9$(G78(..,3/$438$&'($9(/P&'$34$*/$*8:,&8*82$Q(-&38U

R'($9(/P&'$34$*$Q(-&38$*93/P$*/$*G,.$,.$8(78(.(/&(0$:2$&'($
+59&,79,(8.$34$9$3/$&'*&$*G,.N$$;/$&'($78(.(/&$-*.(T$&'($9(/P&'$34$&'($
&',80$.,0($34$&'($&8,*/P9($,.

> L ] Ap L V Lp p ${$]NcXLVYt${$ X

?a/N$>Y6]V
R'($9(/P&'$34$&'($&',80$.,0($34$&'($&8,*/P9($,/$&'($G2679*/(

R',.$,.$&'($9(/P&'$&'*&$K*.$8(-380(0$438$&',.$-'380$,/$
&*:9($]V6UN$$R'($8(*0(8$,.$,/Q,&(0$&3$-3/4,8+$&'*&$&'($3&'(8$&K3$
.,0(.$34$&'($&8,*/P9($*8($,0(/&,-*9T$+*J,/P$&'($4,P58($*/$(a5,9*&(8*9$
&8,*/P9(NY
U$<3+7*8($&',.$(a5*&,3/$K,&'$(a5*&,3/$]V6]N
Y$!"#$]SXf]Z$-8(*&(.$*/$,0(/&,-*9$(a5,9*&(8*9$&8,*/P9(T$:5&$,/$&'($2b679*/(N
"(($F,PN$]V6L$*/0$R*:9($]V6LN

'51)E+&d.05&#&fCF%)D

R'($]S]fXZ$'(G*'(083/$'*.$&'8(($-'380.$,/$&'($G2679*/(T$
&'8(($,/$&'($/38&'(8/$'(+,.7'(8(T$&'8(($,/$&'($.35&'(8/$
'(+,.7'(8(T$*/0$3/($*93/P$&'($yb6*G,.N$$l($&58/$358$*&&(/&,3/$
/3K$&3$08*K,/P$3/($34$&'($-'380.$,/$&'($/38&'(8/$'(+,.7'(8(N

F,PN$>Y6e
R'($&*8P(&$-'380

R'($4,8.&$&*8P(&$-'380$,/$&'($/38&'(8/$'(+,.7'(8($K,99$:($&'($
3/($483+$SVT$VT$]Z$&3$SVT$%]T$VZN

LXX
M8*K,/P$!"#$1392'(08*

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



0

>

A

F,PN$>Y6]V$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$?a/N$>Y6]]
>$8*0,*9$Q(-&38$,/$&'($G2679*/(

l($:(P,/T$*.$5.5*9T$K,&'$*$8*0,*9$Q(-&38$,/$&'($G2679*/(N$$;&$
.&*8&.$*&$&'($#8,P,/$*/0$(G&(/0.$&3$SVT$%]T$VZN$$?a5*&,3/$>Y6]]$
-3/.,.&.$34$*$.,/P9($Q*8,*:9($9T$K',-'$,.$/(P*&(0$&3$P,Q($&'($Q(-&38$
0,8(-&,3/ 8.0>$&'($#8,P,/$90 G${$%]N$$>9&'35P'$&'($Q(-&38$-3590$
-(8&*,/92$:($08*K/$&'($3&'(8$K*2T$&'($*5&'38`.$7(8.3/*9$
78(4(8(/-($,.$&3$08*K$483+$&'($739($&3$&'($(a5*&38N

F,PN$>Y6]]$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$?a/N$>Y6]L
19*-,/P$&'($:(P,//,/P$34$&'($Q(-&38$*&$J${$]

_,(K$483+$&'($G6*G,.

R'($&*8P(&$-'380$:(P,/.$*&$SVT$VT$]ZN$$R',.$Q,(K$483+$&'($
G%*G,.$.'3K.$&'*&$(a5*&,3/$>Y6]L$79*-(.$&'($:(P,//,/P$34$&'($
Q(-&38$*&$J${$]N$$R'($P8((/$5/,&$-,8-9($,.$*$+(8,0,*/$K',-'$'*.$
:((/$08*K/$,/$&'($2b679*/(N$$#/$&'($9(4&$.,0($34$F,PN$>Y6]]$&'($
8(0$!"#$*77(*8.$&3$:($.9,P'&92$,/.,0($&'($5/,&$-,8-9($(Q(82K'(8($
(G-(7&$*&$&'($(a5*&38N$$R',.$*&&(.&.$&3$&'($4*-&$&'*&$&'($!"#$,.$/3&$
*-&5*992$3/$&'($2b679*/(T$:5&$.9,P'&92$,/$483/&$38$,/$:*-J$34$,&$
(Q(82K'(8($(G-(7&$*&$SVT$%]T$VZN

LXU
!"#$%$R'($)*&'(+*&,-.$*/0$1'2.,-.$34$!5*.,6"7'(8,-*9$#8:,&.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

G
2

b

V
&

V

{
G
2

b

V
&

]

{



F,PN$>Y6]L$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$?a/N$>Y6]X
>0i5.&,/P$&'($9(/P&'$*/0$0,8(-&,3/$34
&'($Q(-&38$&3$+*&-'$&'($&*8P(&$-'380

R'($4,/*9$.&(7$,/$08*K,/P$&'($-'380$,.$&3$8(*9,b($&'*&$&'($
(G&(/&$34$&'($-'380$*93/P$&'($b6*G,.$,.$/(P*&,Q($9N$$g3$3&'(8$
-'*/P(.$*8($/((0(0N

F,PN$>Y6]X$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$?a/N$>Y6]U
>$-'380$,/$&'($.35&'(8/$'(+,.7'(8(

?a5*&,3/$>Y6]U$08*K.$&'($-388(.73/0,/P$-'380$,/$&'($
.35&'(8/$'(+,.7'(8(N$$R'($(a5*&,3/$8(49(-&.$&'($*5&'38`.$
78(4(8(/-($438$08*K,/P$483+$739($&3$(a5*&38T$*/0$/3&$Q,-(6Q(8.*N
R'($8(*0(8$,.$,/Q,&(0$&3$-3/4,8+$&'*&$&'($9(/P&'$34$&'($&K3$-'380.$

&'5.$08*K/$,.$ LT$*/0$&'*&$&'($*/P9($:(&K((/$&'(+$,.$eV�N^

^ L q XT$&'5.$Q(8,42,/P$&'($3:9*&($739*8,b*&,3/$34$&'($'(G*'(083/N

LXY
M8*K,/P$!"#$1392'(08*

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

G
2

b

V
&

& ]p

{
G
2

b

V
&

& ]

{



F,PN$>Y6]U$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$?a/N$>Y6]Y
R'($-'380$*93/P$&'($b6*G,.

R'($-'380$*93/P$&'($b6*G,.$+*2$:($08*K/$483+$.35&'$&3$
/38&'$38$483+$/38&'$&3$.35&'Nc$$R'($-'380$'(8($,.$.'3K/$
38,P,/*&,/P$*&$&'($/38&'$739($*/0$&(8+,/*&,/P$*&$&'($.35&'$739(N

c$>9&'35P'$&'($0,8(-&,3/$34$*$Q(-&38$,.$*8:,&8*82$,/$&'($.&*&,-$7,-&58(T$K'(/$
&'($02/*+,-.$34$*$!"#$*8($-3/.,0(8(0T$&'($380(8$*/0$79*-(+(/&$34$&'($(Q(/&.$
34&(/$.5PP(.&$/3&$3/92$&'($380(8$,/$K',-'$-'380.$*8($-8(*&(0T$:5&$K'(8($&'(2$
:(P,/$*/0$(/0N$$F38$(G*+79(T$*$-'380$-*//3&$(G,.&$:(438($&'($&K3$(Q(/&.$&'*&$
-8(*&($,&N$$;/$+3/3739(.T$(Q(/&.$*8($-8(*&(0$.(a5(/&,*992N$$R'(8(438($&'(8($
+5.&$/(-(..*8,92$:($*$4,8.&$*/0$*$.(-3/0$(Q(/&$:(438($&'($(G,.&(/-($34$&'($
-'380N$$R',.$.5PP(.&.$&'*&$&'($-'380$(G&(/0.$8.0>$&'($4,8.&$(Q(/&$90$&'($
.(-3/0N$$)59&,739(.T$K',-'$344(8$&'($73..,:,9,&2$34$.,+59&*/(35.$(Q(/&.$*/0$
+59&,79(T$3Q(89*77,/P$-'380.T$*8($+38($-3+79(GN$$F38$+38($3/$&'($380(8$*/0$
.(a5(/-,/P$34$(Q(/&.T$.(($-'*7&(8.$X$*/0$UN

F,PN$>Y6]Y
!"#$]S]fXZ$K,&'$.,G$34$,&.$]V$-'380.

R'($4,P58($-3/4,8+.$&'*&$K($'*Q($-388(-&92$08*K/$.,G$34$&'($
&(/$-'380.$34$&'($!"#$]S]fXZ$'(G*'(083/N$$R'($3&'(8$4358$
-'380.$,/$&'($/38&'(8/$*/0$.35&'(8/$'(+,.7'(8(.$*8($.,+,9*892$
08*K/N$$R'(,8$-3/.&85-&,3/$K,99$:($9(4&$&3$&'($8(*0(8N

8!9&<;\=]>e&05%&B)13#0%&9$0#5%E)1/

R'($.(-3/0$(G*+79($34$08*K,/P$*$!"#$7392'(083/$K,99$:($
!"#$]SLfXZT$&'($739*8,b(0$3-&*'(083/$483+$-'*7&(8$]]N$$l($K,99$
4,/0$&'*&$K'(8(*.$*/P9($1$*/0$&K3$Q*8,*:9(.T$-$h$VT$.544,-(0$&3$
08*K$&'($!"#$]S]fXZ$'(G*'(083/T$&'($!"#$]SLfXZ$3-&*'(083/$
K,99$8(a5,8($4358$Q*8,*:9(.$*/0$*$.(-3/0$*/P9($&3$-3+79(&($&'($
4,P58(N

LX^
!"#$%$R'($)*&'(+*&,-.$*/0$1'2.,-.$34$!5*.,6"7'(8,-*9$#8:,&.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

G
2

b

V
V

L& ]p

{



x

0

x

F,PN$>Y6]^
!"#$]SLfXZ

;.3+(&8,-$Q,(K _,(K$483+$&'($b6*G,.

R'($!"#$]SLfXZ$739*8,b(0$3-&*'(083/$,.$.'3K/$,/$
F,PN$>Y%]^N$$>/$37*a5($-(/&8*9$.7'(8($S8${$VN^Z$'*.$:((/$
,/.(8&(0$&3$:93-J$.3+($34$&'($Q,.5*9$-3/45.,3/$8(.59&,/P$483+$
&82,/P$&3$.(($*99$LW$-'380.$34$&'($4,P58($*&$3/-(N$$R'($3-&*'(083/$
'*.$&K3$93K6*9&,&50($&(&8*'(08*$3/$,&.$/38&'(8/$*/0$.35&'(8/$
4*-(.N$$#/($(0P($34$&'($/38&'(8/$&(&8*'(083/$,.$-3938(0$9,P'&$
:95(T$*.$,.$*/$(0P($34$&'($3-&*'(083/$,&.(94N$$R'(.($*8($&'($&*8P(&$
-'380.$438$&',.$.(-&,3/N

F,PN$>Y6]c
>/P9( 1

R'($4,8.&$.&(7$,/$08*K,/P$!"#$4,P58(.$,.$&3$0(4,/($.5,&*:9($
*/P9(.N$$R',.$Q,(K$483+$&'($b6*G,.$.'3K.$&'*&$*/P9($1$,.$0(4,/(0$
78(&&2$+5-'$*.$:(438(N

0 eV
:

{ ${$XV�

?a/N$>Y6]^
>/P9( 1

;/$4*-&T$.,/-($C${$X$,/$:3&'$(G*+79(.$&'5.$4*8T$*/P9($1$'*.$&'($
.*+($Q*95($,/$(*-'N$$=3K(Q(8T$&'($-3380,/*&(.$34$&'($(Q(/&.$03$
/3&N$$;/$380(8$&3$08*K$&'($-'380.$34$&'($]SLfXZ$3-&*'(083/T$*$/(K$
*/P9($K,99$:($/((0(0N$$l(`99$-*99$,&$*/P9($A

LXc
M8*K,/P$!"#$1392'(08*

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



0

><

A<
<

<

M
-

- eV
*

{

?a/N$>Y6]c
>/P9( A

K'(8( 4$,.$&'($4,8.&$(9(+(/&$34$&'($!"#$8*&,3$S*f:Z

F,PN$>Y6]W
>/P9($-T$Q*8,*:9(.$<$h$M

R'($Q,(K$483+$&'($G6*G,.$.'3K.$&'*&$&'($/38&'$*/0$.35&'$
/3/6739*8$(Q(/&.$34$&'($]SLfXZ$3-&*'(083/$*8($(a5,0,.&*/&$483+$
&'($G2679*/(N$$;4$&'($*/P9($:(&K((/$&'($G2679*/($*/0$3/($34$&'(.($
(Q(/&.$,.$AT$&'(/$&'($(Q(/&.$*8($*&$*$0,.&*/-($34$y.,/$A$483+$&'($
G2679*/(T$*/0$-3.$A$483+$&'($b6*G,.N$$R',.$*993K.$5.$&3$0(4,/($
&K3$/(K$Q*8,*:9(.N

<${$-3.$-$$$$$T$$$$$M${$.,/$-

?a/.N$>Y6]W
_*8,*:9(.$<$h$M

F,PN$>Y6]e$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$?a/N$>Y6]e
<3380,/*&(.$34$&'($(Q(/&.$$$$$$$$$$$$$$$$$$R'($4,8.&$&*8P(&$-'380

>$-,8-9($34$8*0,5.$<$,.$08*K/$3/$&'($Q,(K$483+$&'($b6*G,.N
R'($4,8.&$&*8P(&$-'380$(G&(/0.$483+$SVT$VT$]Z$&3$S><T$A<T$MZN
R'($G6$*/0$26&(8+.$34$&'($Q(-&38$*8($K8,&&(/$5.,/P$&'($-3+735/0$
Q*8,*:9(.$0,8(-&92$483+$&'($08*K,/PN$$g(P*&,Q($9$,/$&'($b6&(8+$
,/0,-*&(.$&'*&$&'($Q(-&38$,.$08*K/$483+$&'($739($&3$&'($(Q(/&$*&$
S><T$A<T$MZN$$R'($3/92$&',/P$&3$8(+(+:(8$'(8($,.$&3$.5:&8*-&$M$
483+$&'($5/,&$8*0,5.$&3$P(&$&'($(G&(/&$34$&'($Q(-&38$*93/P$&'($
b%*G,.N$$=*Q,/P$03/($.3T$235$&'(/$*00$]$&3$+3Q($&'($Q(-&38$&3$
SVT$VT$]ZN

LXW
!"#$%$R'($)*&'(+*&,-.$*/0$1'2.,-.$34$!5*.,6"7'(8,-*9$#8:,&.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

G
2

b

&><
&A<

& ] M ]p

{



<

M
-

0

><

A<
<

;<

k<

X0
G
2

b

&>< ><p
& < A< A<p

L&M Mp

{

?a/N$>Y6LV
R'($.(-3/0$&*8P(&$-'380

R'($(a5*&,3/$438$&'($.(-3/0$&*8P(&$-'380T$*/$(0P($34$&'($
3-&*'(083/$,&.(94T$,.$.3+(K'*&$+38($-3+79(G$&'*/$&'3.($.((/$.3$
4*8T$:5&$,&$43993K.$&'($.*+($859(.N$$F,8.&$K8,&($*$8*0,*9$Q(-&38$,/$
&'($G2679*/(N$$R'(/$+3Q($,&$&3$&'($:(P,//,/P$34$&'($&*8P(&$-'380T$
*/0$4,/*992$K8,&($&'($(G&(/&$34$&'($Q(-&38$*93/P$*99$&'8(($*G(.$&3$
+*&-'$&'($-'380N

8!9&<;\=a>e&05%&B)13#0%&K$1+#5%E)1/

F,PN$>Y6LV
!"#$]SLfYZ

;.3+(&8,-$S9(4&ZT$b6T$*/0$G6*G,.$Q,(K.

LXe
M8*K,/P$!"#$1392'(08*

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



<

M
-

X-
D

@

0

><

A<

<

;<

k<
X0

D

;D
>D

kD

AD

R'($]SLfYZ$739*8,b(0$,-3.*'(083/$.'3K.$*/P9(.$A$*/0$1$*.$
:(438(N$$d,Q(/$&'*&$,/$&'($!"#$8*&,3$4${$L$*/0$C${$YT

0${$]W�
-${$UY�

R'($/(K$4(*&58($,/$&',.$!"#$,.$&'($.(-3/0$*/P9($*.$.((/$
483+$&'($b6*G,.N$$;&$K,99$:($435/0$&'*&$&',.$*/P9($,.$*/$(G*-&$
+59&,79($34$*/P9($1N$$;/$&',.$-*.($,&$,.$&'8(($&,+(.$*/P9($1T$.3$
8*&'(8$&'*/$/*+($,&$K,&'$*$/(K$9(&&(8T$K(`99$-*99$,&$*/P9($]1N W

X0${$YU�

B.,/P$&'(.($&'8(($*/P9(.$*/0$&'(,8$8(9*&(0$0(4,/,&,3/.$34$
Q*8,*:9(.$>T$AT$<T$MT$;T$h$kT$&'($-'380.$+*2$:($K8,&&(/$*.$
:(438(N

8!9&<;g=a>e&#&gUC5%E)1/

W$R'(.($*/0$*99$3&'(8$*/P9(.$*..3-,*&(0$K,&'$!"#.$-*/$:($-3/4,8+(0$:2$
&8*-,/P$&'($*/P59*8$83&*&,3/.$34$&'($!"#$*.$,&$0(Q(937.N

F,PN$>Y6L]
!"#$]SUfYZ

;.3+(&8,-$S9(4&ZT$b6T$*/0$G6*G,.$Q,(K.

LUV
!"#$%$R'($)*&'(+*&,-.$*/0$1'2.,-.$34$!5*.,6"7'(8,-*9$#8:,&.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



!"#$]SUfYZ$-8(*&(.$*$UV6'(083/[$,&.$LL$(Q(/&.$-8(*&($LX]$
-'380.Ne$$R'($!"#$.'3K.$,/-8(*.,/P$-3+79(G,&2$,/$&'($/5+:(8$
*/0$79*-(+(/&$34$&'($0(4,/,/P$*/P9(.T$:5&$/3$/(K$4(*&58(.N
>/P9(. 1$*/0$]1$.&,99$*77(*8$,/$&'($Q,(K$483+$&'($b6*G,.T$*/0$
&'(,8$.-*9*8$Q*95(.$*8($,0(/&,-*9$&3$&'3.($,/$&'($78(Q,35.$(G*+79(N
=3K(Q(8$,/$&'($Q,(K$483+$&'($G6*G,.T$*/P9(.$A$*/0$]A$0,44(8$
483+$&'($78(Q,35.$Q*95(.N$$_*8,*:9(.$>T$AT$<T$MT$;T$kT$DT$h$@$
*8($/((0(0$&3$K8,&($&'($-'380.N

4#).#S3%+&J%%E%E&01&d).0%&05%&'51)E+

1-&05%&T.)+0&\a&8!9&L1/1"13%+

R'($8(*0(8$,.$7(8'*7.$K3/0(8,/P$K'2$&'($.,/($*/0$-3.,/($
Q*8,*:9(.$*8($/3&$/*+(0$,/$.(a5(/-(N$$l'2T$438$,/.&*/-(T$,.$&'(8($
*$P*7$:(&K((/$M$*/0$;$,/$&'($78(Q,35.$(G*+79(N$$R'($*/.K(8$K,99$
:($435/0$,/$&'($43993K,/P$&*:9(N

e$R'(.($*8($&'($(Q(/&.$-35/&(0$.&*&,-*992N$$>.$K($.*K$,/$-'*7&(8$]VT$7N$]cLT$
+59&,79($7*..(.$*&$&'($739(.$-*/$:($.((/$*.$-8(*&,/P$+59&,79($3Q(89*77,/P$
(Q(/&.N

LU]
M8*K,/P$!"#$1392'(08*

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



>${$-3.$0

<${$-3.$-
M${$.,/$-
?${$-3.$L0
F${$.,/$L0
d${$-3.$L-
=${$.,/$L-
;${$-3.$X0
k${$.,/$X0
D${$-3.$X-
@${$.,/$X-
)${$-3.$U-
g${$.,/$U-

A${$.,/$0

]fL

V

]fX

L

]fU

V

]fY

U

Lf]

L

LfX

U

LfU

V

LfY

^

Xf]

L

XfL

L

XfU

U

XfY

^

Uf]

U

UfL

L

UfX

^

UfY

W

Yf]

U

YfL

U

YfX

^

YfU

^

]f]

V

LfL

V

XfX

V

UfU

V

YfY

V R3&*9$Q*8,*:9(.

R*:9($>Y6]
_*8,*:9(.$/((0(0$438$&'($-'380.$34$&'($4,8.&$LY$+3/3739($!"#.

R*:9($>Y6]$0,.79*2.$&'($4,8.&$LY$+3/3739($!"#.$*/0$&'($
Q*8,*:9(.$/((0(0$&3$K8,&($&'($-'380.$438$(*-'N$$R'($!"#.$*8($
9,.&(0$*-83..$&'($&37$34$&'($&*:9(N$$#/$&'($8,P'&T$&'($Q*8,*:9(.$*8($

9,.&(0$,/$380(8$:2$.,b($34$&'(,8$0(4,/,/P$*/P9($%$4,8.&$&'($5/,&$
*/P9(. 1$*/0$AT$*/0$&'(/$M1$*/0$MAT ]1$*/0$]AT$*/0$.3$3/N$$R'($
.,/($*/0$-3.,/($34$*/P9($^1$*8($/3&$9,.&(0$:(-*5.($&'(2`8($/3&$

LUL
!"#$%$R'($)*&'(+*&,-.$*/0$1'2.,-.$34$!5*.,6"7'(8,-*9$#8:,&.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



/((0(0$,/$&'($4,8.&$LYT$*9&'35P'$,&`.$-(8&*,/92$8(*.3/*:9($&3$(G7(-&$
&'(+$&3$:($/((0(0$*.$&'($!"#$8*&,3$,/-8(*.(.N$$C(*0(8.$K,.',/P$
&3$(G7938($:(23/0$&'($9,+,&.$34$&'($&*:9($+*2$/((0$&3$-8(*&($*$
+38($P(/(8*9$.-'(+($438$/*+,/P$&'($*/P9(.N

,%).*#0.1/&1-&05%&F10#3&'51)E&T1)D(3#

#/($34$&'($+*,/$P3*9.$K'(/$08*K,/P$!"#$7392'(08*$,.$&3$
J/3K$K'(/$235`Q($P3&$*99$&'($-'380.N$>$&3&*9$-'380$438+59*$K*.$
78(.(/&(0$K,&'35&$+5-'$i5.&,4,-*&,3/$,/$-'*7&(8$]]T$433&/3&($UN
>.$*$9*.&$344(8,/P$,/$&',.$*77(/0,G$K($K,99$0(8,Q($&'($&3&*9$-'380$
438+59*$43993K,/P$*$4*,892$,/&5,&,Q($9,/($34$8(*.3/,/PN$$;4$K($9(&$*$
8(0$.&*8$8(78(.(/&$*/$(Q(/&T$&'(/t

*
t3/($(Q(/&$'*.$/3$-'380.t

* *
t&K3$(Q(/&.$'*Q($*$.,/P9($-'380$:(&K((/$&'(+t

* *

*
t&'8(($(Q(/&.T$&'8(($-'380.t

* *

* *
t4358$(Q(/&.T$.,G$-'380.t

* *

*

* *

t4,Q($(Q(/&.T$]V$-'380.t

LUX
M8*K,/P$!"#$1392'(08*

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



* *

**

**

* *
*

t/,/($(Q(/&.T$X^$-'380.t

*/0$.3$3/N

;4$&'(8($*8($2$(Q(/&.T$&'(/$(*-'$(Q(/&$,.$-3//(-&(0$&3$ / ]

3&'(8.N$$R',.$8(.59&.$,/$/ / ] $-'380.N$$A5&$,4$K($-35/&$*99$
-'380.$&',.$K*2T$K(`8($P3,/P$&3$-35/&$(*-'$-'380$&K,-(T$3/-($
-3+,/P$*/0$3/-($P3,/PT$.3$&'($&',/P$&3$03$,.$&3$0,Q,0($:2$&K3N

R/ / / ]
L

{

?a/N$>Y6L]
R'($&3&*9$/5+:(8$34$-'380.$:(&K((/$2$(Q(/&.

LUU
!"#$%$R'($)*&'(+*&,-.$*/0$1'2.,-.$34$!5*.,6"7'(8,-*9$#8:,&.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



C(4(8(/-(.

>Q,&b58T$C3/$LVVLN$\34.2:2@%>49/%;:9/%@.45/:2@%A4=A6=490.I
#*J9*/0f$((7.$+(0,*N$q'&&7fnnKKKN((7.N-3+s

A*/J.T$C3:(8&$]eeeN$$=:A:2@%5:JJ47L%.4A:2@%96.9=37L%421%86.9/3.%
41P3296.37%:2%455=:31%>49/3>49:A7I$18,/-(&3/f$18,/-(&3/$
B/,Q(8.,&2$18(..N

A83K/T$D(//(&'$>N$]eWWN$#2P3290.7%49%;0.<I$C(0+3/0f$
R(+75.$A33J.$34$),-83.34&$18(..N

A58J(T$),-'*(9$]eeLN$B647:%75/3.:A4=%0.C:97N$B/75:9,.'(0$
+*/5.-8,7&N

<3G(&(8T$=N$"N$)*-M3/*90$SM3/*90Z$]e^]T$]e^eN$#29.016A9:02
90%@30>39.GT$L/0$(0N$g(K$m38Jf$k3'/$l,9(2$h$"3/.T$;/-N

?0+3/0.3/T$>+2$<N$]eWcN$-%Q6==3.%3H5=4249:02I
q'&&7fnnKKKN*/P(94,8(N-3+n+&n+*8J.3+(8.nUVN'&+9s

F599(8T$CN$A5-J+,/.&(8$]eU^N$M2+*G,3/$+*7N$BN"N$1*&(/&$
LTXeXT^c^N$l*.',/P&3/T$MN<Nf$BN"N$1*&(/&$*/0$R8*0(+*8J$
#44,-(N

%%%$]ecYN$$G23.@39:A7I$g(K$m38Jf$)*-+,99*/$15:9,.',/P$<3N$
q'&&7fnnKKKN8KP8*2783i(-&.N-3+n.2/(8P(&,-.n.2/(8P(&,-.N'&
+9s$>--(..(0$LVVW$k59$]Y

%%%$]eceN$$G23.@39:A7%MI$g(K$m38Jf$)*-+,99*/$15:9,.',/P$<3N

%%%$]eeLN$,07>0@.45/GI$g(K$m38Jf$)*-+,99*/$15:9,.',/P$<3N
d8*2T$>948(0$]eeWN$R013.2%1:883.329:4=%@30>39.G%08%A6.P37%421%
76.84A37%;:9/%>49/3>49:A4_T$L/0$(0N$A3-*$C*&3/f$<C<$
18(..N

d8((/(T$A8,*/$CN$LVVXN$!/3%3=3@429%62:P3.73I$g(K$m38Jf$lN$
lN$g38&3/$h$<3+7*/2T$;/-N

=(,/T$)388,.$]eeVN$Q062149:027%08%A0==3@3%A/3>:79.GT$c&'$(0N$
1*-,4,-$d83Q(f$A833J.n<39($15:9,.',/P$<3+7*/2N

D(99('(8T$k3'/$1N$]ee]N$"-8((/$.'3&.N$1(8.3/*9$-3++5/,-*&,3/T$
M(-N$LXT$]ee]N

%%%$]eeUN$!"#$%$>$g(K.9(&&(8$34$!5*.,6"7'(8,-*9$#8:,&.T$Lf]N
;/&(99(-&5*9$1837(8&2$>..3-,*&(.T$<9(*8K*&(8T$F@T$)*8-'$
]eeUN

D(//(8T$=5P'$]ec^N `30137:A%>49/%421%/0;%90%673%:9I
A(8J(9(2f$B/,Q(8.,&2$34$<*9,438/,*$18(..N

@38,*T$d,/3$]eLYN$@*$4,/(.&8*$0,$_,Q,*/,$,/$,6.P3%$@/3>C.3%
$53A:4=:L$]fLV]%XN$A393P/*f$g,-39*$j*/,-'(99,N

)388,.T$l,99,*+T$(0N$]ecVN$!/3%->3.:A42%/3.:94@3%1:A9:024.G%08%
9/3%+2@=:7/%=42@64@3I$g(K$m38Jf$=35P'&3/$),449,/$<3N



#É<3//38T$k3'/$kN$*/0$?0+5/0$FN$C3:(8&.3/$LVVWN$?503G5.$
34$</,05.N$q'&&7fnnKKK6',.&382N+-.N.&6
*/08(K.N*-N5Jn)*&'(+*&,-,*/.n?503G5.N'&+9s$$>--(..(0$
LVVW$g3Q$]WN

%%%$LVVWN$k59(.$>/&3,/($@,..*i35.N$q'&&7fnnKKK6
',.&382N+-.N.&6
*/08(K.N*-N5Jn)*&'(+*&,-,*/.n@,..*i35.N'&+9s$>--(..(0$
LVVW$g3Q$]WN

%%%$LVVWN$@(3/*803$1,.*/3$F,:3/*--,N$q'&&7fnnKKK6
',.&382N+-.N.&6
*/08(K.N*-N5Jn)*&'(+*&,-,*/.nF,:3/*--,N'&+9s$>--(..(0$
LVVW$g3Q$]WN

%%%$LVVWN$@5,P,$d5,03$d8*/0,$q'&&7fnnKKK6',.&382N+-.N.&6
*/08(K.N*-N5JnA,3P8*7',(.nd8*/0,N'&+9s$>--(..(0$LVVW$
g3Q$]WN

%%%$LVVWN$C,-'*80$A5-J+,/.&(8$F599(8N$q'&&7fnnKKK6
',.&382N+-.N.&6*/08(K.N*-N5Jn)*&'(+*&,-,*/.nF599(8N'&+9s
>--(..(0$LVVW$g3Q$]WN

%%%$LVVWN$_,/-(/b3$_,Q,*/,N$q'&&7fnnKKK6',.&382N+-.N.&6
*/08(K.N*-N5Jn)*&'(+*&,-,*/.n_,Q,*/,N'&+9s$>--(..(0$
LVVW$g3Q$]WN

1830*/,5JT$C39*/0$dN$]eeLN d8*7'$34$&'($!"#$]f]f]N$1(8.3/*9$
-3++5/,-*&,3/T "(7&(+:(8$]]T$]eeLN

C3:(8&.T ",3:'*/$LVV^N$):2@%08%:28:2:93%754A3I$g(K$m38Jf$
l*9J(8$15:9,.',/P$<3N

C3(83T$<9*8*$"N$]eW^N$@`9/&(8(&$;/&(8/*&,3/*9$0`5/$183:9(+($
18373.($7*8$_,Q,*/,$,/$-A937%13%\Oa2:P3.7:9b%76.%\O":790.:3%
137%R49/b>49:S637$XY]%ceN$R35935.(f B/,Q(8.,&|$1*59$
"*:*&,(8N

%%%$]eWWN$R'($;&*9,*/$-'*99(/P($&3$@(,:/,&,*/$-*9-595.$,/$]^eL$,/$
\3:C2:J%!.41:9:02%621%-<946=:9c9I$_N$;/&(8/*&,3/*9(8$@(,:/,b6

D3/P8( T$_38&8àP(T$=*//3Q(8T$]U6]e$g3Q(+:(8T$]eWWT$
WVX%]VN$=*//3Q(8f$d3&&48,(06l,9'(9+6@(,:/,b6d(.(99.-'*4&$
(N_NT$g,(0(8.à-'.,.-'($@*/0(.:,:9,3&'(JN

"35J'*/3QT$>//($=NT$(0N$]eeLN$!/3%->3.:A42%/3.:94@3%
3=3A9.02:A%1:A9:024.GI$g(K$m38Jf$=35P'&3/$),449,/$
<3+7*/2N

"7*-($-58Q($P*99(82$LVVWN$
q'&&7fnnKKKN+*&'N5+0N(05n8(.(*8-'n:,*/-',nd,4.7*-(-58Q(.
n.7-5N'&+9s$>--(..(0$LVVW$g3Q$]WN

m*+T$1',9,7$]ee]N$"7,/$-2-9(N$$A:329:8:A%->3.:A42$L^Yf]^N

LU^
C(4(8(/-(.

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu



;/0(G

>
4$S*$83&*&,3/T$4,8.&$(9(+(/&$34$&'($!"#$8*&,3ZT$]X%]UT$L^
(a5*968*&($Q*99(2T$cL
*/0$+3/3739($!"#$7392P3/.$*/0$7392'(08*T$]^]%]^LT$]^UT$

]c]
,/$5/,-2-9($+30(9T$XX

>-35.&,-$Q,:8*&,3/.T$]XX
-32:@>4%@30>39.:A6>$S_,Q,*/,ZT$G
>/*9(++*T$L]]
>/*92&,-$P(3+(&82T$G
>/P9($,/$*$-3380,/*&($.2.&(+T$]]N$$33%4=70$1'*.($*/P9([$R,77,/P$

*/P9(
*/P9($-T$L-TX-T$(&-NT$LXc%LXWT$LU]T$LUL
*/P9($0T$L0T$X0T$U0T$(&-NT$LLWT$LXcT$LUVT$LU]%LUL
0(4,/,&,3/$34$1',$S ZT$Wc
8(P59*8$,-3.*(0P($,/$,-3.*'(083/T$^c
5.($34$8*0,*/$&3$(G78(..T$]]
5.($34$.,/(n-3.,/($&3$(G78(..T$]^T$]cT$XV%XL

>8-',+(0(.`$.7,8*9T$]UY
>8-',&(-&58*9$.&85-&58(T$LLU%LL^
>.-9(7,5.`$.&*44T$YV/]]
>.&83,0N $33$X6M$*.&83,0[$L6M$*.&83,0
>G(.N $33%4=70$G6*G,.$Q,(K[$26*G,.$Q,(K[$b6*G,.$Q,(K
*:35&$!"#T$L
-3938.$34$(,P'&$-3+:,/*&,3/.$34$73.,&,Q($*/0$/(P*&,Q($!"#$

*G(.T$L^
(G-'*/P,/PT$L]%LX
,/$@,..*i35.$4,P58(T$]XX
38&'3P3/*9$.2.&(+T$]W/YT$LV
8(Q(8.,/P$739*8,&2T$LX%L^

.,/(n-3.,/($&3$(G78(..$3446*G,.$(Q(/&T$^]
&'8((6*G,.$!"#T$LLL%LLX
&'8((6,/63/($!"#$P93:($0,.79*2T$eY
Q,.5*9,b,/PT$X%]V
GT$2T$*/0$b$*G(.$,/$*$-3380,/*&($.2.&(+T$]]T$]^T$]c

>2,3+*+,&,.T$>/&'3/2T$L]]

A
C$S*$83&*&,3/T$.(-3/0$(9(+(/&$34$&'($!"#$8*&,3ZT$]X%]UT$L^
(a5*968*&($Q*99(2T$cL
*/0$+3/3739($!"#$7392P3/.$*/0$7392'(08*T$]^]%]^LT$]^UT$

]c]
,/$5/,-2-9($+30(9T$XX

A*/-'344`.$R'($R(+79($34$_,Q,*/,T$]Yc
A*.($cLV$8*&'(8$&'*/$:*.($]VT$]W/^
A*.(:*99$.(*+$!"#T$XY/]T$^^%^cT$c]T$cL
-3+7*8(0$K,&'$+3/3739($!"#$S]fLZT$]Ue%]Y]
(Q(/&T$YX
739*8$&8*-($34$d8*2`.T$]Y]

A*.'T$F8*/JT$LL^
A(99T$>9(G*/0(8$d8*'*+T$LLY%LL^
A(/0$",/,.&(8T$cL/L
A,3.7'(8($LT$LL^
A3883+(3T$<9(9,*T$]YU
A58-'(.&(8$-*80,3,0T$]]^
A58-'(.&(8$./5:$0,.7'(/3,0T$]eL
A58J(T$),-'*(9T$LVVT$LVU
*/0$M*Q,0$@34&5.`$!"#$&339T$cWT$]YW
P(/(8*&,3/$34$4,8.&$!"#T$]eU%]eY
#-&*+*7$.5PP(.&,3/T$W]/^T$]ee



A58J(T$),-'*(9T$A029:2631
3/$19*&3/,-$.39,0$,+7(84(-&,3/T$LVe/]W
!"#$&(&8*'(083/$0,.-3Q(82T$]YWT$]WVT$]WY
.,+59&*/(35.$(/(8P(&,-$0,739(T$LV^

<
A$SQ*8,*:9($438$08*K,/P$-'380.ZT$LXc%LXW
<*05-(5.T$YV/]]
<*//3/:*99$.&*-J$+30(9T$]e
<*80,3,0T$]]U%]]^T$]L]/]UN$$33%4=70$"7'(8,-*9$-*80,3,0
8(9*&,3/$&3$1*.-*9`.$=:>4?02L$]]c

<*8&(.,*/$-3380,/*&($.2.&(+T$]^%]WT$LVT$]e^N$$33%4=70$;.3&837,-$
_(-&38$)*&8,G$S;_)Z[$"7'(8,-*9$-3380,/*&($.2.&(+

0( <*.&,993/T$k3'*//T$]]UT$]]^
<'(.&(8T$C3:(8&N$$33%4=70$#-&*+*7
#-&(&$R85..T$LLU%LLY
!"#$P(/(8*&38T$LV]

<',8*9,&2T$LW%XV
<'380$9(/P&'N$$33%4=70$@,/(
]S*f]Z$!"#$7392'(08*T$]^]%]^L
]S]f:Z$!"#$7392'(08*T$]^U%]^Y
,/$-3+79(&($7392'(083/$(G*+79(T$]WV%]WU
(a5*&,3/T$LXX
@6]S*f]Z$.(8,(.T$]^c
19*&3/,-$.39,0.T$]WcT$]WeT$]e]
./5:$0,.7'(/3,0T$]eX

<'380*9$,/-8(+(/&.$34$!"#$S]f]ZT$^eT$cV
<'380.$34$7392P3/.
08*K,/PT$LLW%LXX
/(K$*/P9(.T$LLWT$LXc%LXWT$LUV%LU]
&3&*9$-'380$/5+:(8$438+59*T$]W^/UT$LUX%LUU
Q*8,*:9(.$438$K8,&,/P$-'380.$,/$4,8.&$LY$+3/3739($!"#.T$

LU]%LUX
b6*G,.$-'380.$,/$4,8.&$LY$+3/3739($!"#.T$]ce%]WV

<'380.$34$7392P3/.T$A029:2631
K,&'$b6&(8+T$LXX%LX^

<,8-9(
9*&,&50($*/0$93/P,&50(T$eU
@,..*i35.$4,P58(T$]XY

<9(9,*T$]YU%]Y^T$LVX
<3/($*/0$0,.J$0,.79*2$34$!"#T$WL%eL
<3/($34$1',$S ZT$W^%Wc
.(-3/0T$WW%We

<3/,-*9$'(9,GT$]UY
<3/&,/535.92$Q*82,/P$!"#$8*&,3T$UV%UL
<3380,/*&($.2.&(+N$$33$<*8&(.,*/$-3380,/*&($.2.&(+[$;.3&837,-$

Q(-&38$+*&8,G$S;_)Z[$"7'(8,-*9$-3380,/*&($.2.&(+
<3.,/(N $33$",/(n-3.,/(
<83.:2T$>&'39T$ceT$LLc
<5:(N $33$=(G*'(083/$S<5:(Z
<5:,-*9$X6M$*.&83,0T$]U^%]Uc
<5:3-&*'(083/T$^c
<5892$:8*-J(&.T$L]
<58Q(N $33%4=70$@,..*i35.$4,P58([$19*/($-58Q([$"7*-($-58Q([$

.7(-,4,-$&27(.T$(NPNT$<*80,3,0T$@(+/,.-*&(T$_,Q,*/,`.$
K,/03KT$(&-N

-93/(0T$L]e
0,44(8(/-($:(&K((/$+3/3739($!"#$S*f]Z$*/0$S]f:ZT$]^U
P(3+(&8,-$4,P58(.$483+$!"#$-58Q(T$]YW
d8*2`.$:*.(:*99$.(*+T$]Ue%]Y]
@34&5.`$!"#$.(8,(.T$]^^
5.,/P$d8*7',/P$<*9-59*&38$&3$(G7938($(7,&83-'3,0T$]LV/]L

<2-9($34$!"#$K,&'$,88*&,3/*9$8*&,3T$XW%UV
<2-93,0T$]LV%]L]
<2P/(&$S&(&8*'(08*9$J,&(ZT$LLY

M
1$SQ*8,*:9($438$08*K,/P$-'380.ZT$LLWT$LXc

LUW
;/0(G

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

>$93K(8$-*.($9(&&(8$E/O$43993K,/P$*$7*P($/5+:(8$,/0,-*&(.$*$433&/3&(N



M(-*'(083/T$]^UT$]WV
M(.-*8&(.T$C(/|T$]^
M,*P3/*9$9,/($,/$@,..*i35.$4,P58(T$]XY
M,*+3/0$.&85-&58(T$LLY
M,739($!"#.T$UU%UYN$$33%4=70$)3/3739($!"#.
A58J(`.$.,+59&*/(35.$(/(8P(&,-T$LV^
0,44(8(/-(.$483+$+3/3739($!"#$4,P58(T$LVU
739*8,&2T$]eW
!"#$S]f]ZT$(Q(/&$(G*+79(.T$^L%^c
!"#$SXf]ZT$]Ye
!"#$SXfLZT$-5:($P(/(8*&(0$483+T$LV^%LVW

M,.-$*/0$-3/($0,.79*2$34$!"#T$WL%eL
M30(-*'(083/T$]WYT$]e]%]eX
05*9T$]e]/c
73..,:,9,&,(.$438$45&58($.&502T$LVW%L]V

M8*K,/P$!"#$7392'(08*N$$33$<'380.$34$7392P3/.
M2/*+,-$Q,(K$34$!"#T$W%]VN$$33%4=70$"&*&,-$Q,(K$34$!"#

?
?,P'&$-58Q($Sd(83/3ZN$$33$@(+/,.-*&($34$d(83/3
?,/.&(,/T$>9:(8&T$]W
?9(+(/&$34$!"#N$$33$?Q(/&[$139($34$!"#[$!"#$8*&,3
?99,7.($,/$@,..*i35.$4,P58(T$]XY
?7,-2-93,0T$]L]N$$33%4=70$<*80,3,0
?7,&83-'3,0T$]LV%]LU
?a5*&,3/$34$R,+(N$$33$>/*9(++*
?a5*&38,*9$(Q(/&T$^^%^c
?503G5.$34$</,05.T$,G%GT$G,,T$L]]
?Q(/&T$Uc%YVN$$33%4=70$;/&(8.(-&,3/$(Q(/&[$R*/P(/&$(Q(/&
*:35&T$UcT$Y]
*/0$-'380T$LX^/cT$LUX%LUU
0,739($!"#.T$^L%^c
0,.&,/P5,.',/P$K',-'$:8*/-'$34$*$!"#$438+.T$YL/]
(a5*&38,*9T$^^%^c

?Q(/&T A029:2631
(Q(/&$-3/.&(99*&,3/T$Ue%YV
380(8$34$3446*G,.$!"#$(Q(/&T$YW%^]
739*8T$^U
7392P3/.$*/0$7392'(08*$483+$.&8*,P'&$9,/(T$LLW
73..,:,9,&,(.$438$45&58($.&502T$]eW
.,/P9(6$*/0$&K367*..T$]cL
*/0$&'(,8$P(3+(&8,-$4,P58(.T$]YW%]Ye

?G73/(/&,*9$!"#T$X^

F
F,P58($(,P'&$-58Q(N$$33$@(+/,.-*&($34$d(83/3
F,8.&$@,P'&T$cW
UV6'(083/T$+3/3739($!"#$SUfYZT$LUV%LU]
F3586P3/.T$]W]
F8*-&,3/*9$!"#T$XX%X^T$]^c
F8*-&,3/*9$8*&,3T$XX%X^
F599(8T$A5-J+,/.&(8N$$33%4=70$d8(*&$-,8-9($8*,983*0$&8*-J.$34$

(/(8P2[$;.3&837,-$_(-&38$)*&8,G$S;_)Z
0(4,/,&,3/$34$.2/(8P2T$L/L
M2+*G,3/$>,83-(*/$l3890$7*&(/&T$W]/U
M2+*G,3/$"J26#-(*/$l3890$)*7T$]ee
3:i(-&,3/.$&3$38&'3P3/*9$*G,.$.2.&(+T$]W%LV
3/$7392P3/$.'*7(.T$]^X/^
.&*&(+(/&$3/$+,/,+5+$.2.&(+T$]V
3/$.&85-&58(T$LVW%L]V
&(&8*'(083/$*/0$3-&*'(083/T$Lc
&'(382$34$(/(8P2T$G,%G,,

d
@$SQ*8,*:9($,/$!"#$Q(-&38$(a5*&,3/.ZT$]Y
d(3+(&8,-$-58,3.,&2$34$0,739($!"#$(Q(/&T$^^%^c
d(3+(&8,-$4,P58($483+$!"#$-58Q(T$]YW

LUe
;/0(G

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

>$93K(8$-*.($9(&&(8$E/O$43993K,/P$*$7*P($/5+:(8$,/0,-*&(.$*$433&/3&(N



d(83/3T$<*+,99($<'8,.&37'(T$G,T$G,,N$$33%4=70$@(+/,.-*&($34$
d(83/3

d93:($0,.79*2$34$!"#T$eL%eY
K,&'$&'8(($*G,*9$Q,(K.$*&$3/-(T$eY%]VU

d8*/0,T$d5,03T$G%G,T$G,,T$]LWT$]YU
d8*7',/P$<*9-59*&38
*:35&T$c/c
*/0$(a5*&,3/$438$(7,&83-'3,0T$]L]/]Y
(G7938,/P$(7,&83-'3,0$-58Q(.$K,&'T$]LV/]L
/3&($*:35&$&'($.9,0(8T$WX/e
783:9(+$5.,/PT$438$!"#$P93:($0,.79*2T$eY
5.($34$38&'3P3/*9$*G(.T$LV

d8*2`.$:*.(:*99$.(*+T$]Ue%]Y]
d8(*&$-,8-9($8*,983*0$&8*-J.$34$(/(8P2$SF599(8ZT$G,T$^^%^cT$]WcT$

LVU/]V

=
=*/0(0/(..$34$*$7*&&(8/N$$33$<',8*9,&2
=(9,GT$]UY
=(G*P3/T$]^L
=(G*'(08*T$]^Y
=(G*'(083/$S<5:(ZT$]^XT$]^YT$]WYT$]WeT$LV^%LVW
+3/3739($!"#$S]fXZT$LLW%LX^
!"#$^6'(083/$*/0$&'($19*&3/,-$-5:(T$LV^%LVW

=,7737(0($34$?503G5.T$,G%GT$G,,T$L]]
=3::26?:(892$R(9(.-37(T$LL^
=273-2-93,0T$]UY
=273&83-'3,0T$]LY%]LW

;
;-3.*'(083/T$^cT$c]T$cLT$]WY
+3/3739($!"#$SLfYZ$7839*&(T$LXe%LUV
73..,:,9,&,(.$438$45&58($.&502T$]eW

;-3.*'(083/T A029:2631
!"#$]SLfYZT$]We%]e]

;/&(8.(-&,3/$(Q(/&T$Y]%YXN$$33%4=70$R*/P(/&$(Q(/&
/3&*&,3/T$Uc
.,/P9(T$UW

;88*&,3/*9$!"#T$Xc%UVT$]^c
;.3+(&8,-$Q,(KT$YV
X6M$*.&83,0T$]U^
-3+7*8(0$K,&'$Q(-&38$0,*P8*+.T$YVT$YX
4,8.&$]VV$+3/3739($!"#.T$cc
,-3.*'(083/T$^c
@6]S]f:Z$!"#$*/0$&'(,8$7392'(08*T$]^W
@34&5.`$X6M$<3+:,/(0$C3&*&,3/$193&&(8T$ce
@34&5.$!"#$7392P3/.$*/0$7392'(08*T$]^^T$]^c
+3/3739($S:f]Z$!"#$7392P3/$.(8,(.T$]^X
+3/3739($!"#$S]fXZT$3:9*&($'(G*'(083/T$LLW
+3/3739($!"#$SLfXZT$7839*&($3-&*'(083/T$LXc
+3/3739($!"#$SLfYZT$7839*&($,-3.*'(083/T$LXe
+3/3739($!"#$SUfYZT$*$UV6'(083/T$LUV
+3/3739($!"#$*/0$&'(,8$19*&3/,-$.39,0T$]W^T$]WcT$]WWT$]WeT$

]eV
+3/3739($!"#$7392P3/.T$]^V
+3/3739($!"#$7392'(08*T$]^U
+3/3739($!"#$&8,*/P9(T$]^V
38,P,/*9$!"#$S]f]Z$0,.79*2T$ce
!"#$S]fLZT$83.($:50T$]X]
!"#$SLf]ZT$3/$G2679*/(T$]]Y
!"#$@6]S]fXZT$]^W

;.3.-(9(.$&(&8*'(083/T$]WW/^
;.3&837,-$_(-&38$)*&8,G$S;_)ZT$]W%LVN$$33%4=70$<*8&(.,*/$

-3380,/*&($.2.&(+[$"7'(8,-*9$-3380,/*&($.2.&(+
-*88,(0$35&$*.$7'2.,-*9$.&85-&58(T$LLU%LL^
+30(9,/P$!"#$,/$&'(T$]ec
73..,:,9,&,(.$438$45&58($.&502T$]e^

LYV
;/0(G

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

>$93K(8$-*.($9(&&(8$E/O$43993K,/P$*$7*P($/5+:(8$,/0,-*&(.$*$433&/3&(N



k
kWUN $33$"/5:$0,.7'(/3,0$SkWUZ
k*/5.T$]eUT$]eY
k3'/.3/$.39,0T$]eL

D
D(99('(8T$k3'/T$ceT$W]T$]UL/eT$LLLT$LLc
D(//(02$"7*-($<(/&(8T$LL^

@
@6]S*f]Z$*/0$]S]f:Z$.(8,(.N$$33$@34&5.$!"#$.(8,(.
@64,P58(N $33$@,..*i35.$4,P58(
@(4&6'*/0(0/(..N $33$<',8*9,&2
@(,:/,&bT$d3&&48,(0T$G
@(+/,.-*&($34$d(83/3T$G,T$c
(a5,Q*9(/-($K,&'$783i(-&,3/$34$!"#$S]f]Z$3/$Gb679*/(T$

]]V%]]U
*/0$@,..*i35.$4,P58(T$]X^%]XW

\:>4?02L $GT$]]c%]LV
8(9*&,3/$&3$-*80,3,0$*/0$.7'(8,-*9$-*80,3,0T$]]cT$]YU
8(9*&,3/$K,&'$./010234L$&83-'3,0$*/0$!"#T$]X]

@,/(N $33%4=70$<'380$9(/P&'
+3/3739($!"#.T$]^LT$]^YT$]cYT$]WV

@,..*i35.T$k59(.$>/&3,/(T$]XX
@,..*i35.$4,P58(
*:35&T$]XX
-3+7*8(0$K,&'$!<#$S!5*.,6<29,/08,-*9$#8:,&ZT$]U]%]UU
4,P58($S]f]ZT$]XU%]XY
4,P58($SLf]ZT$]XY%]XW
4,P58($SXf]ZT$]XW%]UV
4,P58($S]VfcZT$]U]
P(/(8*&,/PT$]XX%]XU

@,..*i35.$4,P58(T$A029:2631
73..,:,9,&,(.$438$45&58($.&502T$LVL
&'8((6,/63/($!"#$P93:($0,.79*2$8(.(+:9*/-(T$]V]

@34&5.T$M*Q,0T$cW%ceT$]YWT$LLc
@34&5.$!"#$.(8,(.
@6]S*f]ZT$]^Y%]^cT$LVU
@6]S]f:ZT$]^c%]^e

)
)*-g(,9T$=(-&38T$LLY%LL^
)*&'(+*&,-*9$-3/-(7&.T$LVe/]W
)-M3/*90$#:.(8Q*&382T$LL^
)(-'*/,-*9$0(Q,-(.$&3$0,.79*2$!"#T$LVV%LV]
)3/3739($7392P3/.$*/0$7392'(08*N$$33%4=70$<'380.$34$

7392P3/.
*:35&T$]YW%]Ye
*6P3/.$h$:6P3/.T$*99$4358$.(8,(.T$]^e%]cU
*6P3/.$h$:6P3/.T$&3$7392'(08*T$]WV%]WU
08*K,/P$7392'(08*T$LLW%LUU
]S*f]Z$.(8,(.T$]Ye%]^XT$]^e
]S]f:Z$.(8,(.T$]^X%]^YT$]^e
@34&5.$@6]S*f]Z$.(8,(.T$]^Y%]^cT$LVU
@34&5.$@6]S]f:Z$.(8,(.T$]^c%]^e
73..,:,9,&,(.$438$45&58($.&502T$LVX%LVY
8(Q(8.*9$34$38,(/&*&,3/T$]^Y
b6*G,.$Q,(K$438$-3/.&85-&,/P$*6P3/.$*/0$:6P3/.T$]cU%]WV

)3/3739($!"#.T$UL%UUN$$33%4=70$M,739($!"#.[$?Q(/&[$
)3/3739($7392P3/.$*/0$7392'(08*

*/0$X6M$*.&83,0T$]Uc%]UW
*/0$&'($<9(9,*T$]YU%]Y^
4,8.&$LYT$-'380$Q*8,*:9(.T$LU]%LUX
4,8.&$LYT$38:,&*9$9(/P&'T$c]T$cL
4,8.&$]VVT$cL%cc
*/0$d8*2`.$:*.(:*99$.(*+T$]Ue%]Y]

LY]
;/0(G

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

>$93K(8$-*.($9(&&(8$E/O$43993K,/P$*$7*P($/5+:(8$,/0,-*&(.$*$433&/3&(N



)3/3739($!"#.T$A029:2631
,/$!"#$9*/0.-*7(T$]Ye
8(Q(8.*9$34$38,(/&*&,3/T$]^Y
*/0$.7'(8,-*9$-*80,3,0T$]YL%]YU
.&*&,-$4,P58($0579,-*&,3/T$LVU
*/0$_,Q,*/,`.$-58Q(T$]Yc

)59&,739($!"#.T$UY%UcT$LX^/c

g
2$S.9,0(8$Q*8,*:9($,/$d8*7',/P$<*9-59*&38$.34&K*8(ZT$]UT$]Y
g3&*&,3/N $33$!"#$/3&*&,3/

#
#-&*'(083/T$^^T$^cT$c]T$cLT$]WYT$LLU
+3/3739($!"#$SLfXZ$7839*&(T$LX^%LXe
78305-(0$:2$0,739($!"#T$LVU
!"#$]SLfXZT$]Wc%]We
*/0$&(&8*'(083/T$Lc

#-&*+*7T$WV%W]T$eX
#-&(&$&85..T$LLU%LL^
#446*G,.$(Q(/&T$YW%^]
#/(60,+(/.,3/*9$!"#$.7*-($-58Q(T$]
#8:,&*9$9(/P&'N$$33%4=70$!"#$9*/0.-*7(
-*9-59*&,/PT$^W%cV
438$4,8.&$LY$+3/3739($!"#.T$c]
73..,:,9,&,(.$438$45&58($.&502T$]eW%]ee
8(9*&,3/$K,&'$83&*&,3/*9$8*&(T$cL

#8:,&*9$&8*-(N$$33%4=70$A*.(:*99$.(*+$!"#[$139*8$&8*-($34$d8*2`.$
:*.(:*99$.(*+

0,44(8(/-($:(&K((/$3/($*/0$&K3$*G(.T$^W
,/$a5*08,739($!"#$0,.79*2T$W^T$WcT$eVT$e]
,/$&'8((6,/63/($!"#$P93:($0,.79*2T$]VV%]V]
K,&'$&5:59*8$7*8*+(&8,-$.584*-(T$LLV%LL]

#8,P,/$34$*$-3380,/*&($.2.&(+T$]]
#8&'3P3/*9$.2.&(+$34$-3380,/*&(.T$]W/Y
8(*.3/.$438$*5&'38`.$5.(T$LV
8(9*&,3/.',7$K,&'$F599(8`.$;_)$.2.&(+T$LV

1
1$S*$73,/&$,/$*$-3380,/*&($.2.&(+ZT$]]T$]^N$$33%4=70$13,/&
438+59*$438$93-*&,3/$34T$]]
13,/&$S]T$]T$]ZT$]]

1*8*:39*$*/0$79*/($-58Q(T$]Vc%]]V
1*8*+(&8,-$.7'(8(T$]VX
1*8&,-9($&'(382T$]e^
1*.-*9T$?&,(//(T$GT$G,,N$$33%4=70 \:>4?02
1(/&*P3/T$]cV%]c]
+3/3739($!"#.T$]^LT$]^e%]cLT$]cc%]ce
73..,:,9,&,(.$438$45&58($.&502T$LVU

1'*.($*/P9(N$$33%4=70$>/P9($,/$*$-3380,/*&($.2.&(+
0,739($*/0$+59&,739($!"#.T$UU%UcT$^Y%^^
@,..*i35.$4,P58(T$]XYT$]U]/c
34$+3/3739($!"#$7(/&*P3/T$]cL
3+,..,3/T$,/$.3+($(G*+79(.T$UW/]V

1',$S ZT$]]T$]LT$WcN$$33%4=70$<3/($34$1',$S Z
1'2.,-.
.&8,/P$&'(382T$]ee
.57(80(438+(0$/5-9(,$783:9(+T$LVX%LVU
Q,8&5*9$7*8&,-9(.T$]e^

19*/(T$&K360,+(/.,3/*9T$]VY%]Vc
*00,&,3/$34$7*8*:39*$&3T$]Vc%]]V
438$+3/3739($S*f]Z$*/0$S]f:Z$!"#T$]^e

19*/($-58Q(T$]VYN$$33%4=70$@,..*i35.$4,P58([$"7*-($-58Q(
(7,&83-'3,0T$]LV%]LU
'273&83-'3,0T$]LY%]LW
*/0$9(+/,.-*&($34$d(83/3T$]]V%]]U
*/0$&'($\:>4?02L $]]c%]LV

LYL
;/0(G

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

>$93K(8$-*.($9(&&(8$E/O$43993K,/P$*$7*P($/5+:(8$,/0,-*&(.$*$433&/3&(N



19*/($-58Q(T$A029:2631
*/0$7*8*:39*T$]Vc%]]V
73..,:,9,&,(.$438$45&58($.&502T$LV]%LVL
./010234L$]LW%]XL

19*/(&*82$+3&,3/T$,GT$L]]
739*8$.2.&(+T$UL%Uc

19*&3/,-$.39,0T$]WY%]eXN$$33%4=70$.7(-,4,-$&27(T$(NPN$
M30(-*'(083/T$;-3.*'(083/T$R(&8*'(083/T$(&-N

0(4,/,&,3/T$]WY
73..,:,9,&,(.$438$45&58($.&502T$LVUT$LVY%LVW

13,/&N $33%4=70$1$S*$73,/&$,/$*$-3380,/*&($.2.&(+Z
4,Q($]6P3/.T$]cU
+3/3739($!"#T$]^LT$]^Y

13,/&$C3&*&,3/T$LLL
139*8$(Q(/&
34$0,739($!"#.T$^U
+3/3739($!"#$19*&3/,-$.39,0T$]W^%]WcT$]WWT$]eV
+3/3739($!"#$7392'(083/T$]W]
*/0$b6*G,.$Q,(K$34$+3/3739($!"#T$]cU

139*8$&8*-($34$d8*2`.$:*.(:*99$.(*+T$]Y]
139($34$!"#T$UL%Uc
1392P3/.$*/0$7392'(08*T$c]T$cLN$$33%4=70$<'380.$34$7392P3/.[$

)3/3739($7392P3/.$*/0$7392'(08*[$19*&3/,-$.39,0[$
.7(-,4,-$&27(.T$(NPNT$@,/(T$R8,*/P9(T$R(&8*'(08*T$(&-N

-*/$.7*-($-58Q(.$+*J($7392'(08*T$LVX
8(Q(8.*9$34$38,(/&*&,3/$34$7392'(083/T$]^Y
.&*:,9,&2T$LVW%L]V
Q395+(.$34$7392'(08*T$]eX

1830*/,5J`.$&'8((6*G,.$!"#T$LLX

!
!<#N $33$!5*.,6<29,/08,-*9$#8:,&$S!<#Z
!?#N $33$!5*.,6?99,7&,-*9$#8:,&$S!?#Z
!"#N $33$!5*.,6"7'(8,-*9$#8:,&$S!"#Z

!"#$S*f:ZT$]X%]UT$L^%LcT$]^]%]^LT$]^U
8(Q(8.*9$34$38,(/&*&,3/T$]^Y

!"#$S:f*ZT$L^%XL
&3&*9$Q*8,*&,3/.T$XL

!"#$SVf]ZT$]XY/U
!"#$SVNYfVNYZT$XU
!"#$SVNYf]ZT$-3+7*8(0$K,&'$!"#$S]fLZT$XY
!"#$S]fVNYZT$-3+7*8(0$K,&'$!"#$SLf]ZT$XY%X^
!"#$S]f]ZT$^T$]X
*G,*9$7(8+5&*&,3/.T$LX
-*9-59*&,/P$38:,&*9$9(/P&'T$^eT$cV
-3+7*8(0$K,&'$,88*&,3/*9$8*&,3$!"#T$Xc%UV
-3+7*8(0$K,&'$&'8((6*G,.$!"#$S]f]f]ZT$LLX
0,739($Q(8.,3/T$!"#$(Q(/&$(G*+79(.T$^L%^c
0,.79*2(0$K,&'$&'8(($*G,*9$Q,(K.$*&$3/-(T$eY%]VU
(*892$!"#$0,.79*2T$ce%WV
(a5,Q*9(/-($&3$7*8*:39*$K'(/$3/$2b679*/(T$]Vc%]]V
(G*+79(T$,G%G
K,&'$(G-'*/P(0$&8,P$S.,/(f-3.,/(Z$45/-&,3/.T$XV%XL
4390(0$#-&*+*7$(G*+79(.T$W]
P(/(8*&,/P$K,&'$,/Q(8&(0$5/,-2-9(T$Y%^
'3K$,&$K*.$4,8.&$P(/(8*&(0T$]eY
+3/3739($Q(8.,3/T$*/0$.7'(8,-*9$-*80,3,0T$]YU
+3/3739($Q(8.,3/T$*/0$&'($<9(9,*T$]Y^
+3/3739($Q(8.,3/T$*/0$5/,-2-9($+30(9T$L]W
+3/3739($Q(8.,3/T$*/0$_,Q,*/,`.$-58Q(T$]Yc
+3/3739($Q(8.,3/T$(Q(/&$(G*+79(T$UcT$UW
+3/3739($Q(8.,3/T$(G*+79(T$Y]%YX
+3/3739($Q(8.,3/T$7392P3/T$]^]
K,&'$/(P*&,Q($*G(.T$LUT$LY
38:,&*9$9(/P&'$438$4,8.&$LY$+3/3739($!"#.T$c]T$cL
*/0$a5*08,439,5+T$]Le
8*&,3/*9$8*&,3T$Xc
8(Q(8.,/P$-',8*9,&2T$Le
Q,(K$483+$G6$26$*/0$b6*G(.T$X]

LYX
;/0(G

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

>$93K(8$-*.($9(&&(8$E/O$43993K,/P$*$7*P($/5+:(8$,/0,-*&(.$*$433&/3&(N



!"#$S]f]ZT$A029:2631
*/0$_,Q,*/,`.$K,/03KT$^
3/$&'($G2679*/(T$]V^%]Vc
Gb679*/($783i(-&,3/$(a5,Q*9(/-($K,&'$@(+/,.-*&($34$d(83/3T$

]]V%]]^
!"#$S]fLZT$]X]
X6M$83.($:50$Q,(KT$]X]
-3+7*8(0$K,&'$!"#$SVNYf]ZT$XY
4390(0$#-&*+*7$(G*+79(T$W]
+3/3739($Q(8.,3/T$*/0$&'($<9(9,*T$]Y^
+3/3739($Q(8.,3/T$-3+7*8(0$K,&'$d8*2`.$:*.(:*99$.(*+T$]Ue
+3/3739($Q(8.,3/T$(Q(/&$(G*+79(.T$UWT$YX%YW

!"#$S]fXZ
-3+7*8(0$K,&'$(G73/(/&,*9$!"#T$X^
-3/&,/535.$.(8,(.$,/&3$!"#$SLfXZT$UV%UL
0,44(8(/-($483+$3&'(8$,88*&,3/*9$8*&,3$!"#T$Xe%UV
+3/3739($Q(8.,3/T$*/0$&'($<9(9,*T$]Y^
+3/3739($Q(8.,3/T$08*K,/P$&'(T$LLW%LX^
+3/3739($Q(8.,3/T$(Q(/&$(G*+79(.T$Ue%YV
*/0$&8,439,5+T$]Le

!"#$S]fUZT$+3/3739($Q(8.,3/T$*/0$&'($<9(9,*T$]YY
!"#$S]fYZ
*/0$&'($<9(9,*T$]YY
+3/3739($Q(8.,3/T$*/0$*&&(/0*/&$7(/&*P3/T$]cV
+3/3739($Q(8.,3/T$4,Q($]6P3/.T$]cU

!"#$SLf]Z
W6&8*-($Q*8,*&,3/T$eL
-*80,3,0T$]]Y
<'(.&(8`.$#-&*+*7$(G*+79(T$W]T$WL
-3+7*8(0$K,&'$!"#$S]fVNYZT$XY%X^
-3+7*8,.3/$K,&'$-*80,3,0T$]]U%]]^
P93:($0,.79*2$(G*+79(T$eX%eY
&3$,995.&8*&($F599(8`.$P8(*&$-,8-9($34$8*,983*0$&8*-J.$34$(/(8P2T$

,GT$^^
\:>4?02L $]]U%]]^

!"#$SLf]ZT$A029:2631
*/0$@,..*i35.$4,P58($SXf]ZT$]XW%]UV
+3/3739(T$0,739(T$*/0$+59&,739($!"#$(G*+79(.T$UX%Uc
+3/3739($Q(8.,3/T$*/0$.7'(8,-*9$-*80,3,0T$]YL
+3/3739($Q(8.,3/T$*/0$&'($<9(9,*T$]Y^
3446*G,.$!"#$(Q(/&$(G*+79(.T$YW%^]
a5*08,739(T$We%eL
8*&,3/*9$8*&,3T$Xc
*/0 ./010234L$]XV

!"#$SLfXZT$]T$]UT$]Y
-3+7*8(0$K,&'$!<#$SLfXZT$]UL%]UX
-3+7*8(0$K,&'$!"#$SXfLZT$Lc
-3/&,/535.$.(8,(.$P(/(8*&(0$483+$!"#$S]fXZT$UV%UL
+3/3739($Q(8.,3/T$08*K,/P$&'(T$LX^%LXe
+3/3739($Q(8.,3/T$3-&*'(083/T$]Wc%]We
*/0$.7*-($-58Q(T$Lc/]X

!"#$SLfUZT$+3/3739($Q(8.,3/T$b6-'380T$]ceT$]WV
!"#$SLfYZ
+3/3739($Q(8.,3/T$08*K,/P$&'(T$LXe%LUV
+3/3739($Q(8.,3/T$4,Q($L6P3/.T$]cX
+3/3739($Q(8.,3/T$,-3.*'(083/T$]We%]e]
+3/3739($Q(8.,3/T$&K3$Y6P3/.T$]cV

!"#$SXf]Z
-3+7*8(0$&3$&'($=:>4?02L$]]c%]LV
0,739($Q(8.,3/T$]Ye
*/0$@,..*i35.$4,P58($SXf]ZT$]XW%]UV
+3/3739($Q(8.,3/T$*/0$.7'(8,-*9$-*80,3,0T$]YL%]YX
*/0 ./010234L$]X]

!"#$SXfLZ
A58J(`.$0,.-3Q(82$34$P(3+(&8,-$4,P58($483+$!"#$(Q(/&T$]YW
-3+7*8(0$K,&'$!"#$SLfXZT$Lc
0,739($Q(8.,3/T$-5:($P(/(8*&(0$483+T$LV^%LVW
+3/3739($Q(8.,3/T$*/0$X6M$*.&83,0T$]Uc%]UW
+3/3739($Q(8.,3/T$&(&8*'(083/T$]WY%]W^

!"#$SXfUZT$+3/3739($Q(8.,3/T$-3+79(&($7392'(083/$(G*+79(T$

LYU
;/0(G

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

>$93K(8$-*.($9(&&(8$E/O$43993K,/P$*$7*P($/5+:(8$,/0,-*&(.$*$433&/3&(N



!"#$SXfUZT$A029:2631
]WV%]WU

!"#$SXfYZT$X
'273&83-'3,0$(G*+79(.T$]LY%]LW
+3/3739($Q(8.,3/T$4,Q($X6P3/.T$]cX
+3/3739($Q(8.,3/T$&'8(($Y6P3/.T$]c]
8*&,3/*9$8*&,3T$Xc

!"#$SUf]ZT$X
+3/3739($Q(8.,3/T$*/0$.7'(8,-*9$-*80,3,0T$]YX
+3/3739($Q(8.,3/T$7392P3/T$]^LT$]^X%]^U

!"#$SUfLZT$+3/3739($Q(8.,3/T$b6-'380T$]WV
!"#$SUfYZ
+3/3739($Q(8.,3/T$08*K,/P$&'(T$LUV%LU]
+3/3739($Q(8.,3/T$4,Q($U6P3/.T$]cL
+3/3739($Q(8.,3/T$4358$Y6P3/.T$]c]

!"#$SYf]ZT$X]
+3/3739($Q(8.,3/T$*/0$.7'(8,-*9$-*80,3,0T$]YX
+3/3739($Q(8.,3/T$4,Q($]6P3/.T$]cU
+3/3739($Q(8.,3/T$.,/P9($Y6P3/T$]ce

!"#$SYfLZ
+3/3739($Q(8.,3/T$*/0$19*&3/,-$030(-*'(083/T$]e]%]eX
+3/3739($Q(8.,3/T$4,Q($L6P3/.T$]cY
+3/3739($Q(8.,3/T$&'8(($Y6P3/.T$]cW
+3/3739($Q(8.,3/T$&K3$Y6P3/.T$]cW

!"#$SYfXZ
(7,&83-'3,0$(G*+79(.T$]LL%]LU
+3/3739($Q(8.,3/T$4,Q($X6P3/.T$]c^
+3/3739($Q(8.,3/T$&'8(($Y6P3/.T$]cW

!"#$SYfUZ
+3/3739($Q(8.,3/T$4,Q($U6P3/.T$]c^
+3/3739($Q(8.,3/T$4358$Y6P3/.T$]cc

!"#$SYfYZT$+3/3739($Q(8.,3/T$4,Q($Y6P3/.T$]cLT$]cc
!"#$S]f]f]Z$438$&'8((6*G,.$!"#T$LLX
!"#$S]fLf]Z$438$&'8((6*G,.$!"#T$LLL
!"#$SXfUfXZ$438$&'8((6*G,.$!"#T$LLL

!"#$S]f/Z$.(8,(.T$XL
!"#$S/f/Z$K'(8($2$,.$*/$,88*&,3/*9$/5+:(8T$UV
!"#$0,.79*2N$$33%4=70$;.3+(&8,-$Q,(K[$B/,-2-9($+30(9[$G6*G,.$

Q,(K[$26*G,.$Q,(K[$b6*G,.$Q,(K
X6MT$eW
X6M$P8*7'$34$38:,&*9$9(/P&'T$cL
:8,(4$',.&382$34$783P8*++(8.$*/0$&'(,8$K38JT$LLc
-3/($h$0,.J$0,.79*2T$WL%eL
0,44(8(/-($483+$@,..*i35.$4,P58($0,.79*2T$]U]
(*892$&27(.T$cW%W]
P93:($K,&'$9*&,&50($*/0$93/P,&50(T$eL%eY
73..,:,9,&,(.$438$45&58($.&502T$]ee
.,P/,4,-*/-($34$.7'(8($438$19*&3/,-$.39,0T$]WV
.&*&,-$*/0$02/*+,-T$c%]V

!"#$0,.79*2$-3938.
]6P3/.T$]cU
-'380.$,/.,0($!"#T$]cV/]V
(,P'&$-3+:,/*&,3/.$34$73.,&,Q($*/0$/(P*&,Q($*G(.T$L^
3/$P93:($K,&'$93/P,&50($*/0$9*&,&50(T$eU
,88*&,3/*9$8*&,3.T$Xc
!"#$9*/0.-*7(T$cL
8(0$*/0$:95(T$LLT$LX
.+*99$8(0$*/0$:95($.7'(8(.T$YV

!"#$(a5*&,3/N$$33%4=70$!"#$S*f:Z[$!"#$S:f*Z
,/$<*8&(.,*/$/3&*&,3/T$]^%]c
P93:($0,.79*2T$eX
@34&5.`$(a5*&,3/T$]^Y
38,P,/*9T$cW
,/$.7'(8,-*9$/3&*&,3/T$]Y
&3&*9$/5+:(8$34$Q*8,*&,3/.T$XL
Q*8,*&,3/.T$L]%XLT$]ec
Q(-&38$(a5*&,3/T$8(*88*/P,/P$&(8+.$K,&',/T$ee%]VV
Q(-&38$(a5*&,3/T$.&*/0*80$438+T$L]

!"#$P(/(8*&38T$LV]
!"#$9*/0.-*7(T$cL%ccT$]Ye

LYY
;/0(G

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

>$93K(8$-*.($9(&&(8$E/O$43993K,/P$*$7*P($/5+:(8$,/0,-*&(.$*$433&/3&(N



!"#$9*/0.-*7(T$A029:2631
73..,:,9,&,(.$438$45&58($.&502T$]eW%]ee
K,&'$!"#$*/*93P.$34$&'8(($19*&3/,-$.39,0.T$]e]
.,/P9($79*/($7392P3/.T$]^e
b6*G,.$-'380$,/$4,8.&$LY$!"#.T$]ce%]WV

!"#$/3&*&,3/N$$33%4=70$_*8,*:9(.$5.(0$&3$(G78(..$!"#
0,739($!"#T$UU
+3/3739($!"#T$UX

!"#$8*&,3T$YT$]ecN$$33%4=70$!"#$9*/0.-*7(
-3/&,/535.92$Q*82,/PT$UV%UL
(G73/(/&,*9T$X^
48*-&,3/*9T$XX%X^
,88*&,3/*9T$Xc%UV
73..,:,9,&,(.$438$45&58($.&502T$]ec
8*&,3/*9T$Xc
.&*/0*80$438+T$XX

!"#$&8*-(N$$33$#8:,&*9$&8*-(
!5*08*:9($F938(/&,/($.*,9N$$33$_,Q,*/,`.$K,/03K
!5*08,439,5+T$]LeT$]XL
!5*08,739($!"#T$We%eL
!5*.,6<29,/08,-*9$#8:,&$S!<#ZT$]U]%]UUT$LVV/W
!<#$SLfXZ$-3+7*8(0$K,&'$@,..*i35.$4,P58($SLfXZT$]UU
!<#$SLfXZ$-3+7*8(0$K,&'$!"#$SLfXZT$]UL%]UX

!5*.,6?99,7&,-*9$#8:,&$S!?#ZT$L
!5*.,6"7'(8,-*9$#8:,&$S!"#ZN$$33%4=70$?Q(/&[$d8*7',/P$

<*9-59*&38[$#8:,&*9$9(/P&'[$139($34$!"#
-93/(0T$L]e
-3380,/*&($.2.&(+$438$P8*7',-$,995.&8*&,3/T$]]%LV
0(4,/,&,3/T$]T$LT$]eY
0(4,/,&,3/*9$8(9*&,3/$K,&'$.7*-($-58Q(T$]UY
0(7,-&,3/$,/$:33J`.$0,*P8*+.T$]
?*8&'$*.T$L]]
P(/(8*&,/P$K,&'$-3/($*/0$0,.J$0,.79*2$.2.&(+T$Wc%WW
',.&382$34$.&502T$]eU%]eY
/((0$&3$933J$*&$+59&,79($Q,(K.T$]WU

!5*.,6"7'(8,-*9$#8:,&$S!"#ZT$A029:2631
/(P*&,Q($38$8(Q(8.(0T$LL
73..,:,9,&,(.$438$45&58($.&502T$]eY%]e^
7837(8&,(.T$,GT$XT$^T$]UY
7837(8&,(.$34$02/*+,-T$XU
*/0$!<#$S!5*.,6<29,/08,-*9$#8:,&ZT$]U]%]UU
a5*08,739(T$We%eL
8*/P($*/0$0(7&'$34$&'($-3/-(7&T$,G%G,,
8(*96K3890$*779,-*&,3/T$LVV
&'8((6*G,.T$LLL%LLX
&5:59*8T$LLV%LL]
Q*8,*:9(.$5.(0$&3$(G78(..T$]L%]Y
Q(-&38$(G78(..,3/$438$!"#.T$]L
Q,.5*9,b,/PT$X%^T$]]

C
.$S8*0,5.$,/$*$-3380,/*&($.2.&(+ZT$]]
C*0,5.$Q(-&38$,/$a5*08,739($!"#$0,.79*2T$WUT$WcT$We%eV
C*&,3N $33$!"#$8*&,3
C(0$.7'(8($,/$5/,-2-9($+30(9T$L]cT$L]W
C(4(8(/-($-,8-9($438$&'8((6,/63/($!"#$P93:($0,.79*2T$ec
C(4(8(/-($.7'(8($438$&'8((6,/63/($!"#$P93:($0,.79*2T$]V]%]VU
C(&83P8*0($+3&,3/$34$&'($79*/(&.T$,G
(/010234L$GT$G,T$]LW%]XL
8(9*&,3/$K,&'$&'($<9(9,*T$]YU%]Y^
8(.(+:9*/-($34$!"#$S]f/Z$.(8,(.$&3T$XL

C,P'&6'*/0(0/(..N $33$<',8*9,&2
C3:(8Q*9`.$5.($34$=:>4?02L $]]c
C3(+(8`.$+30(9$34$-*80,3,0T$]]U
C3&*&,/P$-,8-9($K,&'$<*8&(.,*/$*G(.$*/0$(a5*&38T$WXT$WU
,/$a5*08,739($!"#$0,.79*2T$e]
&8*/.95-(/&$0,.J$0,.79*2T$W^

C3&*&,/P$73,/&.
*/0$38:,&*9$9(/P&'$-*9-59*&,3/T$cV

LY^
;/0(G

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

>$93K(8$-*.($9(&&(8$E/O$43993K,/P$*$7*P($/5+:(8$,/0,-*&(.$*$433&/3&(N



C3&*&,/P$73,/&.T$A029:2631
438$.,/P9($!"#$(Q(/&T$Y]%YL

C3&*&,3/
*4&(8$8(Q(8.,/P$-',8*9,&2T$LW%XV
34$0,739($!"#.T$UU
(G-'*/P,/PT$L^%LW
34$,88*&,3/*9$8*&,3$!"#.T$XW%Xe
34$+59&,739($!"#.T$U^%Uc
/3&*&,3/$438$K'(&'(8$,0(/&,-*9$38$/3&$3/$:3&'$*G(.T$]X%]U
*/0$38:,&*9$9(/P&'T$^WT$cL
380(8$34$!"#.T$]L
*/0$!"#$8*&,3T$XU
.(8,(.$]S*f]Z$*/0$]S]f:Z$!"#.T$]^Y
&'8((6*G,.$!"#.T$LLL%LLX

"
",/(n-3.,/(
&3$(G78(..$*/P9($,/$*$-3380,/*&($.2.&(+T$]^T$]cT$XV%XL
&3$(G78(..$3446*G,.$(Q(/&$,/$!"#T$^]
Q*8,*:9(.$5.(0$&3$K8,&($-'380$438$4,8.&$LY$+3/3739($!"#.T$

LU]%LUX
",/($K*Q(.T$cVT$]V]
",/P9($(Q(/&T$UcT$UW
]^6'(083/T$]WU
"/5:$0,.7'(/3,0$SkWUZT$]eLT$]eXT$LVU%LVY
"7*-($-58Q(T$]%LT$]VYT$LVLN$$33%4=70$19*/($-58Q(
*:35&T$]UY
:*.(:*99$.(*+$*/0$!"#T$]Ue%]Y]
<9(9,*$*/0$!"#T$]YU%]Y^
-3/,-*9$'(9,GT$]
(a5*&,3/.T$]UY/]
3/(60,+(/.,3/*9$!"#T$]
7392'(08*$483+T$LVX
73..,:,9,&,(.$438$45&58($.&502T$LVX

"7*-($-58Q(T$A029:2631
.7'(8,-*9$-*80,3,0T$]YL%]YU
X6M$*.&83,0T$]UY%]UW
*/0$_,Q,*/,`.$-58Q(T$]Yc

"7'(8(N $33$C(0$.7'(8([$_,8&5*9$.7'(8(
"7'(8,-*9$-*80,3,0T$]YL%]YUN$$33%4=70$<*80,3,0
8(9*&,3/$&3$1*.-*9`.$=:>4?02L $]YU

"7'(8,-*9$-3380,/*&($.2.&(+T$]]%]YT$]e^N$$33%4=70$<*8&(.,*/$
-3380,/*&($.2.&(+[$;.3&837,-$_(-&38$)*&8,G$S;_)Z

"7,/T$]eYN$$33%4=70$>G(.
"7,8*9$*/0$!"#$783i(-&,3/T$]UY
"a5*8(
+3/3739($!"#.T$]^LT$]cL%]cUT$]c^T$]WV
!"#$]SXfUZ$7392'(083/$(G*+79(T$]W]

"a5*8($:8*-J(&.$438$0,739($*/0$+59&,739($!"#.T$UU%UY
"&*&,-$Q,(K$34$!"#T$cT$WT$]VN$$33%4=70$M2/*+,-$Q,(K$34$!"#
"&8,/P$&'(382$*/0$!"#$38:,&*9$9(/P&'T$]ee

R
9$S7*8*+(&8,-$Q*8,*:9(ZT$]X
R*/P(/&$(Q(/&T$UWT$YX%YWN$$33%4=70$;/&(8.(-&,3/$(Q(/&
R(+79($34$_,Q,*/,T$R'($SA*/-'344ZT$]Yc
R(&8*'(08*T$]^XT$]^Y
*/0$U6'(083/$!"#$+3/3739($SXfLZT$L]V

R(&8*'(08*9$.7*-($48*+(.$34$>9(G*/0(8$d8*'*+$A(99T$LLY%LL^
R(&8*'(083/T$^cT$c]T$cLT$]WYT$LLU
4,8.&T$]YW%]YeT$]WV
,.3.-(9(.T$]WW/^
+3/3739($!"#$S]fXZ$3:9*&(T$LLW%LX^
*/0$3-&*'(083/T$Lc
!"#$]SXfLZT$]WYT$]WY%]Wc
*/0$!"#$*.&83,0T$]Uc%]UW
8(9*&,3/.',7$&3$-5:(T$LVe/]c

R'(&*$S ZT$]]T$]L

LYc
;/0(G

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

>$93K(8$-*.($9(&&(8$E/O$43993K,/P$*$7*P($/5+:(8$,/0,-*&(.$*$433&/3&(N



R'8((6*G,.$!"#$83&*&,3/T$LLL%LLX
X6M$*.&83,0T$]UY%]UW
X6M$-*80,3,0T$]YL%]YU
X6M$<3+:,/(0$C3&*&,3/$193&&(8$S@34&5.ZT$cW%ceT$]YW
X6M$!"#T$LT$]e^
X6P3/.T$]cXT$]WL
R,77,/P$*/P9(T$]^L%]^X
@34&5.$!"#.T$]^c

R8,*/P9(
A5-J+,/.&(8$F599(8`.$&'(382$34$.&85-&58(T$LVe
+3/3739($!"#.T$]^VT$]^LT$]^XT$]cXT$]c^
!"#$]SXfUZ$7392'(083/$(G*+79(T$]W]

R8,439,5+T$G,T$]LeT$]^X
R8,P3/3+(&82N $33$>/P9($,/$*$-3380,/*&($.2.&(+[$",/(n-3.,/(
R83-'3,0T$]X]
R5:59*8$!"#T$LLV%LL]
L6M$*.&83,0T$]UY
L6M$-*80,3,0T$]YLT$]YU
L6M$!"#T$]T$]eYT$]e^
L6P3/T$]cX

B
6$S7*8*+(&8,-$Q*8,*:9(ZT$L]X
B/(Q(/&459$9,Q(.$34$73,/&.$,/$*$L60,+(/.,3/*9$-,8-59*8$38:,&T$Uc
B/,-2-9($+30(9
*:35&T$X%Y
-3/($h$0,.J$8(4,/(+(/&T$WL%eL
+*/,759*&,/PT$XX
.$S8*0,5.ZT$]]
.,+59*&,/PT$L]L%LL]

B/,&$-,8-9($*/0$7*8*:39*$3/$783i(-&,3/$34$!"#$S]f]ZT$]VW
*/0$9(+/,.-*&($34$d(83/3T$]]U

B/,Q(8.,&2$34$R(G*.T$LL^

_
P$S7*8*+(&8,-$Q*8,*:9(ZT$L]X
_*99(2.$34$.,+,9*8,&2$cL%cXT$]eW%]ee
_*8,*:9(.$5.(0$&3$(G78(..$!"#T$]L%]YT$L^/]LN$$33%4=70 4$S*$

83&*&,3/T$4,8.&$(9(+(/&$34$&'($!"#$8*&,3Z[$C$S*$83&*&,3/T$
.(-3/0$(9(+(/&$34$&'($!"#$8*&,3Z

_(-&38$?a5,9,:8,5+$SF599(8ZT$^c
_,(K$C3&*&,3/T$LLL
_,8&5*9$7*8&,-9(T$]e^
_,8&5*9$.7'(8(T$L%X
!"#$S]f]ZT$^

_,Q,*/,`.$-58Q(T$]Yc
_,Q,*/,`.$K,/03KT$GT$G,T$G,,T$^

l
l*Q(9(/P&'$*/0$!"#$38:,&*9$9(/P&'T$]ee

Ç
G6*G,.$Q,(K
4,8.&$]VV$+3/3739($!"#.T$cU
4,8.&$.,G$]S*f]Z$!"#.$*/0$&'(,8$7392'(08*T$]^U
,-3.*'(083/T$^c
+3/3739($!"#$SLfYZT$7839*&($,-3.*'(083/T$LXe
+3/3739($!"#$SUfYZT$*$UV6'(083/T$LUV
+3/3739($!"#$7392'(08*$*/0$&'(,8$19*&3/,-$*/*93P.T$

]W^%]eV
34$7392P3/$&,77,/P$*/P9(T$]^L%]^X
!"#$S]f]ZT$X]
!"#$SLfXZ$*/0$!<#$SLfXZT$]UX
34$&'8((6,/63/($!"#$P93:($0,.79*2T$]VVT$]V]T$]VX

G2679*/(
-*80,3,0$*/0$783i(-&,3/$34$!"#$SLf]ZT$]]U%]]^

LYW
;/0(G

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

>$93K(8$-*.($9(&&(8$E/O$43993K,/P$*$7*P($/5+:(8$,/0,-*&(.$*$433&/3&(N



G2679*/(T A029:2631
-,8-9(T$]VY%]Vc
08*K,/P$-'380.$K,&'$b6&(8+T$LXX%LX^
=:>4?02L $]]c%]LV
+3/3739($!"#$.(8,(.T$]^e%]cU
!"#$SLf]ZT$*/0$./010234L$]XV
!"#$SXf]ZT$*/0$./010234L$]X]
!"#$SXfYZT$*/0$'273&83-'3,0T$]LY%]LW
!"#$SYfXZT$*/0$(7,&83-'3,0T$]LL%]LU
!"#$P(3+(&8,-$.'*7(.T$]^U
P7I$X6M$Q,(K$34$!"#$S]fLZT$]XL

Gb679*/($783i(-&,3/$34$!"#$S]f]ZT$]]V%]]X

m
26*G,.$Q,(K
4,8.&$]VV$+3/3739($!"#.T$cY
@34&5.$!"#.T$]^^T$]^c
!"#$S]f]ZT$X]
!"#$SLfXZ$*/0$!<#$SLfXZT$]UX
&'8((6,/63/($!"#$P93:($0,.79*2T$]V]T$]VX

m35/PT$<'8,.T$LL]/]
2b679*/(
+3/3739($!"#$.(8,(.T$]^e
7*8*:39*T$]Vc%]]V
!"#$P(3+(&8,-$.'*7(.T$]^U
,/$5/,-2-9($+30(9T$L]L

j
b6*G,.$Q,(K
34$&'($<9(9,*T$]YY
438$-3/.&85-&,/P$*6P3/.$38$:6P3/.T$]cU%]WV
4,8.&$]VV$+3/3739($!"#.T$c^
4,8.&$.,G$]S]f:Z$!"#.$*/0$&'(,8$7392'(08*T$]^U
d8*7',/P$<*9-59*&38$Q,(K$34$<*8&(.,*/$-3380,/*&($.2.&(+$

483+T$eY
D(99('(8$83&*&,3/$!"#$0,.79*2T$ce
+3/3739($S:f]Z$.(8,(.$34$!"#$7392P3/.T$]^X
+3/3739($!"#$S]fXZT$3:9*&($'(G*'(083/T$LLW
+3/3739($!"#$SLfXZT$7839*&($3-&*'(083/T$LXc
+3/3739($!"#$SUfYZT$*$UV6'(083/T$LUV
73..,:,9,&,(.$438$45&58($.&502$34$!"#.T$LVY
!"#$S]f]ZT$X]
!"#$SLfXZ$*/0$!<#$SLfXZT$]UL
,/$&'8((6,/63/($!"#$P93:($0,.79*2T$]V]T$]VX
5/,-2-9($+30(9T$L]L
,/$Q(-&38$0,*P8*+T$-3+7*8(0$K,&'$,.3+(&8,-$Q,(KT$YU

LYe
;/0(G

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

>$93K(8$-*.($9(&&(8$E/O$43993K,/P$*$7*P($/5+:(8$,/0,-*&(.$*$433&/3&(N



Michael Burke
Michael Burke has been a bookseller, a farm worker, a soldier, an art director 
for the movies, a herd tester and a gasworks stoker.  In 1960 he once again 
changed his employment and became a middle manager in the field of 
scientific laboratory supplies, where he was successful because he could 
“speak the language,” and because he regarded no request as too outlandish to 
ignore.  While he was thus employed, he discovered and developed the idea 
of spin occurring simultaneously on two or more axes.

Michael Burke, now in his eighties, lives with his wife in Auckland,        
New Zealand.  He may be contacted at qso.michael@gmail.com.

The author
Robert Chester is a retired teacher of English as a Second Language.  He is 
also a private pilot, an inventor with one patent to his name, and has designed 
and built geodesic domes.  He was a Peace Corps volunteer in the mid-1960s, 
and is bilingual in English and Spanish.  He and Michael Burke were already 
discussing their mutual interest in Buckminster Fuller when, in 1991, Michael 
wrote, “I have at odd times been working on an idea which others seem to 
have overlooked.”  Thus was born the collaboration that resulted in this book.

The author lives in Tumwater, WA.

mailto:qso.michael@gmail.com


Why should “spin” be of necessity a two-dimensional phenomenon?

Quasi-Spherical Orbits, or QSOs, are the dynamic three-dimensional curves that result when a point 
rotates simultaneously about two or more axes.  Although the historical record is littered with hints, many of 
which are cited in this book, there are no precedents for QSOs.  These intriguing curves provide insights and 
yield results in mathematics and physics alike.

In mathematics, QSO (1:1) is produced by equal rates 

of rotation on the vertical and horizontal axes.  This curve also 
goes by the name of Viviani's Curve (Vincenzo Viviani, 1622 -
1703), although Viviani probably never thought it could be 
generated dynamically.  The projection of QSO (1:1) on the 
xy–plane is a circle.  On the yz–plane it's a parabola, and on the 
xz–plane it's the Lemniscate of Gerono.  Pascal's Limaçon is the 
projection of a QSO, as are Grandi's Rhodonea and Lissajous' 
figures.  Three-dimensional curves subsumed by QSOs are the 
Astroid, the Baseball Seam, the Clelia, and the epi- and 
hypotrochoids.  QSOs also generate all the Platonic Solids 
except the dodecahedron.  Instead of the regular dodecahedron, 
QSO (5:2) generates the Johnson solid, J84, which is, in fact, 
dodecahedral.  It's just not the Platonic version.

On the physics side, the Hippopede of Eudoxus is a 
QSO, as is the analemma.  QSO (1:1) appears to characterize 
aspects of the electron cloud of the nitrogen atom, and QSO (1:2) 
may describe a special-case photon orbit around a Kerr black 
hole.  A number of QSOs seem to be related to Buckminster 
Fuller's “Great Circle Railroad Tracks of Energy,” while QSO 
(3:2) may support Fuller's suggestion of a tetrahedral photon.  
QSOs seed a theory of virtual particles, describe the decay of 
superdeformed nuclei, and explain how to fit waves of 
enormous length into the minuscule volumes required by string 
theory.



Errata

p. 241: Period to question mark.
As printed: Why, for instance, is there a gap between D and I in the previous example.
Change to: Why, for instance, is there a gap between D and I in the previous example?

p. 60:  The order of Events.
Current language: Events are listed and analyzed in the order in which the rotating point first passes 
through the location of the event.
But Events are created only by a second or subsequent pass of the rotating point, so it makes more sense 
to list the events in the order in which they’re crated, i.e. by a second or any subsequent pass through 
that same point.

QSOs on the WWW

1) http://www.youtube.com/watch?v=k9gRoo4cLTc
2) http://www.youtube.com/watch?v=pNGwa-ff9GQ
3) http://www.youtube.com/watch?v=_fu6Mm9L06k
4) http://www.youtube.com/watch?v=GAg3em5NY80
5) http://www.youtube.com/watch?v=tZM7u0jJY5k
6) http://www.youtube.com/watch?v=ADfjKmUwVtQ

http://www.quirkyscience.com/quasi-spherical-orbits/
http://curvebank.calstatela.edu/qsochester98/qsochester98.htm
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