
 !"# #$#%!&# '!&(%&)*'!'+ ,$-
 !"#"$%"$%&' &() $%*" ) $"+$#',"+'"#$)-(&+&.,/0"#

 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20
!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+
1!$,0(0#(-0(*5011!$#(-0($./%/#+"20()(*+
#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#
-0/(!'#%*/()(-0"#/

123456735$892
+./0123%&+&*&

%:25;75<2$=5$7>?45$@$!)A, ,.$)BC2$12CD5445<2$E0FG9769H
'C=:25;75<2$@$%)&0%$IC<;5D$12CD5445<2$E,+)J"KJ$!9229;>H$=5L967$K5$M<2N

)6635$06:L524:79:25$OPPQ$J$OPPR

1234:=567$@$),%)&0,$)S=9KK9>$12CD5445<2$E,+)J"KJ!9229;>H$"T9B:6975<24$@$G"+.&0##)$.5S2C<U
12CD5445<2$E,+"#$GK:=9H$G&0)V,V$.C>9B5=$.9W725$=5$;C6D3256;54$E"+1J"KJ!9229;>H





#.456%367%8.9:;<67

*=728=$F F R

&479<.>9$F F X

?@AB$F F Y

*-+-*C -+-!#"$F F ZP

 !#*'D$C# '!%)-!-*&(-$F F ZZ

E*-+ -*-%E&*# -%F%-#$D-%G G( ')*&EH ,$-%$F F Z[

C/.I:9<6%JK%'4L6>9:07%69%:8I1<9.M>6%367%1I=<.9:1M7%36%I<=I.<.9:1M7%32%715$$F F Z[

JKJK%'4L6>9:07%367%1I=<.9:1M7%36%I<=I.<.9:1M%32%715$$F F Z[

JKNK%*=9<17I6>9:O6%72<%567%129:57%.<.91:<67%69%I5.>6%367%>/.<<267%P%71>7$$F F Z\

JKQK%'4L6>9:07%367%5.412<7%69%562<7%>5.77:0:>.9:1M7$$F F ZX

JKRK%E5.>6%69%:8I1<9.M>6%367%5.412<7%3.M7%5S:9:M=<.:<6%96>/M:T26$$F F ZY

JKUK% M0526M>6%32%9<.O.:5%32%715%72<%5.%<=76<O6%6M%6.2K$$F F OP

JKVK%C.<.>9=<:79:T267%9/6<8:T267%32%715%69%<W56%367%1I=<.9:1M7%>2592<.567$$F F OZ

JKXK%#<.O.:5%32%715%69%8.9:;<6%1<Y.M:T26$$F F OO

JKZK%&II<1>/6%>18I.<=6%32%8.>/:M:796%69%36%5S.Y<1M186%T2.M9%P%5S=9236%32

9<.O.:5%32%715K$$F F O]

JK[K%C1M>527:1M$$F F O]

C/.I:9<6%NK%+136%3S.>9:1M%3S2M%>1<I7%36%>/.<<26%69%9/=1<:6%32%5.412<$$F F O]

NKJK%&II<1>/6%9/=1<:T26%32%8136%3S.>9:1M%3S2M%>1<I7%36%>/.<<26%P%71>%72<%56

715$$F F O]

NKNK%+136%3S.>9:1M%3S2M%>1<I7%36%>/.<<26%P%71>7%72<%56%715$$F F OQ

NKQK%C18I1<9686M9%32%715%7127%5S.>9:1M%3S2M%129:5%.<.91:<6$$F F OR

NKRK% M96<.>9:1M7%715%\%>1M3:9:1M7%36%9<.O.:5$$F F ]O

NKUK%*65.9:1M%01M>9:1MM6556%32%7]79;86%"15%^%'29:5$$F F ][

NKVK%C1M>527:1M$$F F ]Q

C/.I:9<6%QK%+=9/1367%36%>.<.>9=<:7.9:1M%69%36%I<1L6>9:1M7%367%>1<I7%36%>/.<<267$$F F ]R

QKJK% M9<132>9:1M$$F F ]R

QKNK%+=9/136%367%>11<31MM=67$$F F ]X

QKQK%+=9/136%367%I<1L6>9:1M7$$F F ]X

QKRK%+=9/136%36%5.%I/191%12%1I9:T26K$$F F ]X

QKUK%&29<67%8=9/1367$$F F ]X

QKVK%+=9/136%.M.5]9:T26%I12<%:36M9:0:6<%69%>1M>6O1:<%2M6%72<0.>6%36%>1<I7%36

>/.<<26$$F F ]Y

QKXK%C1M>6I9:1M%36%5.%72<0.>6%.>9:O6%32%>1<I7%36%>/.<<26%P%71>7$$F F \O

QKZK%C1M>527:1M7$$F F \]

C/.I:9<6%RK%C1M7188.9:1M%3S=M6<Y:6%I12<%567%1I=<.9:1M7%36%I<=I.<.9:1M%32%715$$F F \[

RKJK% M9<132>9:1M$$F F \[

RKNK%*=I.<9:9:1M%36%5.%>1M7188.9:1M%3S=M6<Y:6%I12<%5.%8:76%6M%I5.>6%3S2M6

>2592<6K$$F F \[

RKQK%+=9/1367%3S=O.52.9:1M%36%5S=M6<Y:6%>1M7188=6%I6M3.M9%56%9<.O.:5%32%715$
F F \R



RKRK%-M6<Y:6%69%96>/M:T267%36%9<.O.:5%32%715%6M%<65.9:1M%.O6>%56%3=O651II686M9

367%<.>:M67$$F F \X

RKUK%C1M>527:1M$$F F QP

C/.I:9<6%UK%&M.5]76%32%7]79;86%36%01<>67%.II5:T2=67%.2%>1<I7%36%>/.<<26%P%71>7%69

36%5.%813=5:7.9:1M%36%5S6001<9%36%<=7:79.M>6%P%5.%9<.>9:1MK$$F F QZ

UKJK%&M.5]76%32%7]79;86%36%01<>67%.II5:T2=%P%2M%>1<I7%36%>/.<<26%P%71>K$$F F QZ

UKNK%"]M9/;76%72<%5.%813=5:7.9:1M%36%5S6001<9%36%<=7:79.M>6%P%5.%9<.>9:1M$$F F Q[

UKQK%C1M>527:1M$$F F QY

D-$_ -+-%E&*# -%F%-#$D-%-_E-* +-!#&(-%F%+13=5:7.9:1M%69%'I9:8:7.9:1M%36%5.%01<86%69

36%5S6001<9%$F F RO

C/.I:9<6%VK%C.<.>9=<:7.9:1M%367%72<0.>67%.>9:O67%367%>1<I7%36%>/.<<267%P%71>7$$F F R]

VKJK%C.<.>9=<:7.9:1M%367%72<0.>67%.>9:O67%367%>1<I7%36%>/.<<26%P%71>7%=923:=7$
F F R]

VKNK%E<1L6>9:1M7%367%72<0.>67%.>9:O67%69%8672<6%367%.MY567%I<:M>:I.2`$$F F RR

VKQK%&M.5]76%36%5.%O.<:.9:1M%367%.MY567$$F F RY

VKRK%-9.45:77686M9%367%=T2.9:1M7%367%72<0.>67%I<1L69=67$$F F X[

VKUK%-9.45:77686M9%367%=T2.9:1M7%36%72<0.>6%367%>1<I7%36%>/.<<26%P%71>7%P

I.<9:<%367%>11<31MM=67%367%>1M912<7$$F F YP

VKVK%-T2.9:1M7%36%01<86%367%362`%72<0.>67%.>9:O67$$F F YZ

VKXK%C18I.<.:71M%367%362`%01<867%36%72<0.>67%.>9:O67$$F F YO

VKZK%*=.5:7.9:1M%367%813;567%<=32:97%367%362`%>1<I7%36%>/.<<26$$F F YO

C/.I:9<6%XK+13=5:7.9:1M%36%5.%72<0.>6%.>9:O6%367%O6<71:<7%I.<%567%>12<467

I.<.8=9<:T267%>24:T267%36%G=a:6<K$$F F Y[

XKJK%'4L6>9:07$$F F Y[

XKNK%+=9/1367%36%T2.M9:0:>.9:1M%367%72<0.>67%.>9:O67$$F F Y\

XKQK%*.II65%72<%5.%M19:1M%36%>12<467%36%G6a:6<%F$$F F Y\

XKRK%E<1L6>9:1M7%367%>1M912<7%I.<%5.%8=9/136%367%>12<467%36%G6a:6<$$F F YR

XKUK%D=96<8:M.9:1M%367%>.<.>9=<:79:T267%8=>.M:T267%367%72<0.>67%.>9:O67K$$F F ZPZ

XKVK%&M.5]76%36%5S60069%36%5.%I17:9:1M%32%>6M9<6%36%Y<.O:9=%36%5.%72<0.>6%.>9:O6

72<%56%>18I1<9686M9%36%5.%4.M36%36%96<<6K$$F F ZP[

XKXK% M96<I<=9.9:1M7$$F F ZZ]

X\Z\C1M>527:1M$$F F ZZ[

C/.I:9<6%ZK% M0526M>6%36%5.%01<86%367%O6<71:<7%367%362`%>1<I7%36%>/.<<26%P%71>7%72<

567%:M3:>67%T2.5:9.9:07%367%5.412<7K$$F F ZZ\

ZKJK%'4L6>9:07%69%>1M3:9:1M7%36%9<.O.:5$$F F ZZ\

ZKNK% M3:>67%T2.5:9.9:07%=923:=7%F$$F F ZZ\

ZKQK%*=7259.97%69%3:7>277:1M7$$F F ZZQ

ZKRK%C1M>527:1M$$F F ZZY

C/.I:9<6%[K% M0526M>6%36%5.%01<86%367%129:57%.<.91:<67%69%367%>1M3:9:1M7%36%9<.O.:5%72<

5S6001<9%36%<=7:79.M>6%P%5.%9<.>9:1MK$$F F ZZY

[KJK%E<=76M9.9:1M%32%I<191>156%6`I=<:86M9.5$$F F ZZY

[KNK%-9.45:77686M9%367%I.<.8;9<67%=923:=7%69%>1M3:9:1M7%36%9<.O.:5$$F F ZOP

[KQK%+1]6M7%8.9=<:657$$F F ZO]

[KRK% M0526M>6%36%5S=9.9%32%715%72<%5S6001<9%36%<=7:79.M>6%P%5.%9<.>9:1M$$F F ZOR



C/.I:9<6%JbK%&M.5]76%3:86M7:1MM6556%36%5c6001<9%36%<=7:79.M>6%P%5.%9<.>9:1M%69

=O.52.9:1M%367%6001<97%36%<=7:79.M>6%P%5.%9<.>9:1M%d9$$F F Z]R

JbKJK% M9<132>9:1M%69%14L6>9:07$$F F Z]R

JbKNK%D=96<8:M.9:1M%367%<.II1<97%367%6001<97%36%<=7:79.M>6%P%5.%9<.>9:1M$$F F Z]X

JbKQK%+=9/13151Y:6%36%<6>/6<>/6%367%<.II1<97%7(I12<%3c.29<67%=>/65567e

M19.886M9%I12<%5c=>/6556%JfJ$$F F Z[]

JbKRK%-O.52.9:1M%367%6001<97%36%<=7:79.M>6%P%5.%9<.>9:1M%I12<%5S=>/6556%<=6556$$F F Z[R

JbKUK%C1M>527:1M$$F F Z[X

C/.I:9<6%JJK%+13=5:7.9:1M%36%5c6001<9%36%<=7:79.M>6%P%5.%9<.>9:1M$$F F Z[X

JJKJK% M9<132>9:1M$$F F Z[X

JJKNK%+=9/13151Y:6%36%5.%813=5:7.9:1M$$F F Z[Y

JJKQK%&II5:>.9:1M%32%813;56%.2`%3:86M7:1M7%<=65567%32%>1<I7%36%>/.<<26K$$F F Z\X

JJKRK%&II5:>.9:1Me%O=<:0:>.9:1M%69%>1<<6>9:1M%32%813;56$$F F ZQX

JJKUK%C18I.<.:71M%32%813;56%1496M2%.O6>%567%813;567%0<=T26886M9%29:5:7=7

)1<L.9>/g:M%69%)66%C512YK$$F F ZRP

JJKVK%&M.5]76%36%5.%0:.4:5:9=%367%813;567%36%)1<L.9>/g:M%69%36%)66%C512Y/$$F F ZR]

JJKXK%C1M>527:1M$$F F ZRY

C/.I:9<6%JNK%'I9:8:7.9:1M%36%5.%72<0.>6%.>9:O6%69%36%5S6001<9%36%<=7:79.M>6%P%5.

9<.>9:1MK$$F F ZXP

JNKJK% M9<132>9:1M$$F F ZXP

JNKNK%'I9:8:7.9:1M%367%72<0.>67%.>9:O67$$F F ZXP

JNKQK%&M.5]76%36%5S=T2.9:1M%32%813;56%36%5S6001<9%36%<=7:79.M>6%P%5.%9<.>9:1M$
F F ZY\

JNKRK%'I9:8:7.9:1M%36%5S6001<9%36%<=7:79.M>6%P%5.%9<.>9:1M$$F F ZYR

JNKUK%&II5:>.9:1M%32%813;56%36%5S6001<9%I12<%567%>1<I7%36%>/.<<26%36

3:86M7:1M7%<=65567K$$F F OPY

C/.I:9<6%JQK%&M.5]76%32%>18I1<9686M9%8=>.M:T26%367%72<0.>67%.>9:O67%367%>1<I7

36%>/.<<26$$F F OZZ

JQKJK% M9<132>9:1M$$F F OZO

JQKNK%+=9/13151Y:6$$F F OZO

JQKQK%*6I<=76M9.9:1M%367%>1M9<.:M967%69%367%3=01<8.9:1M7%367%72<0.>67

.>9:O67$$F F OZ[

JQKRK%*=7259.97%36%5S.M.5]76$$F F OOZ

C/.I:9<6%JRK%+13=5:7.9:1M%36%5S6001<9%36%<=7:79.M>6%P%5.%9<.>9:1M%367%129:57%P%36M97$$F F OO\

JRKJK% M9<132>9:1M$$F F OO\

JRKNK%+1]6M7%8.9=<:657%69%8=9/13151Y:6$$F F OOR

JRKQK%-77.:%36%813=5:7.9:1M%36%5S6001<9%36%<=7:79.M>6%P%5.%9<.>9:1M%367%129:57

7:8I567$$F F O]\

C'!C($" '!%)-!-*&(-$F F O]R

*-d-*-!C-"%G G( ')*&EH ,$-"$F F O[O

E245:>.9:1M7%72<%56%72L69$@$F F O[\

1<SK:;97:C64$C6JK:65$E,6752657H$@$F F O[Q

&MM6`67%$F F O[R

)665T5$Z$@$'CC2=C66354$=54$8C:674$=54$4<2D9;54$9;7:L54$=54$=5<T$;C284$=5$;>922<5
";>5KK5$Z$^$[$F F O[R



)665T5$O$@$'CC2=C66354$=54$8C:674$=54$4<2D9;54$9;7:L54$=54$=5<T$;C284$=5$;>922<5
";>5KK5$Z$^$]$F F O[R

)665T5$]$@$'CC2=C66354$=54$8C:674$=54$4<2D9;54$9;7:L54$=54$=5<T$;C284$=5$;>922<5
";>5KK5$Z$^$O$F F O[X

)665T54$[$@$_9K5<24$=54$5DDC274$=5$234:4796;5$`$K9$729;7:C6$57$=54$=:DD325674$8929B?7254
:672C=<:74$=964$K5$BC=?K5$B97>3B97:a<54$=5$b7F$F F O[X

)665T5$\$@$_9K5<24$KCc92:7>B:a<54$=54$d$752B54$8C<2$K*379SK:445B567$=<$BC=?K5
B97>3B97:a<5$=5$K*5DDC27$=5$234:4796;5$`$K9$729;7:C6F$F F O\P

&MM6`6%V$@$_92:97:C6$=54$;C6729:6754$4<S:54$892$K9$S96=5$=5$75225$4C<4$K*9;7:C6$=5$K9
4<2D9;5$9;7:L5$=<$;C284$=5$;>922<5$`$4C;4$E969KN45$7>3C2:a<5$=5$K9$=3DC2B97:C6$=5$K9
S96=5$=5$75225$D:T35$4<2$<6$;C73H$F F O\Z

&MM6`6%X$@$_92:97:C6$=54$;C6729:6754$4<S:54$892$K9$S96=5$=5$75225$4C<4$K*9;7:C6$=5$K9
4<2D9;5$9;7:L5$=<$;C284$=5$;>922<5$`$4C;4$E969KN45$7>3C2:a<5$=5$K9$=3DC2B97:C6$=5$K9
S96=5$=5$75225$D:T35$4<2$=5<T$;C734H$F F O\]

)665T54$X$@$_9K5<24$=54$;C6729:6754$=5$;:49:KK5B567e$=54$;C6729:6754$6C2B9K54$57$=54
;C6729:6754$=5$_C6$.:45$8C<2$K9$DC2B5$"+1.)$F F O\[

)665T54$X$4<:75@$_9K5<24$=54$;C6729:6754$=5$;:49:KK5B567e$=54$;C6729:6754$6C2B9K54$57$=54
;C6729:6754$=5$_C6$.:45$8C<2$K9$DC2B5$"+1.)$E23;98:7<K97:DH$F F O\\

&MM6`67%[$@$_9K5<24$=54$;C6729:6754$=5$;:49:KK5B567e$=54$;C6729:6754$6C2B9K54$57$=54
;C6729:6754$=5$_C6$.:45$8C<2$K9$DC2B5$#)'()$F F O\Q

)665T54$Y$E4<:75H$@$_9K5<24$=54$;C6729:6754$=5$;:49:KK5B567e$=54$;C6729:6754$6C2B9K54$57
=54$;C6729:6754$=5$_C6$.:45$8C<2$K9$DC2B5$#)'()$E(3;98:7<K97:DH$F F O\R

&MM6`6%%Jb$@$_9K5<24$=54$5DDC274$=5$234:4796;5$`$K9$729;7:C6$=54$4C;4$<434$F F O\X

&MM6`6%%Jb%h72:96i%@$_9K5<24$=54$5DDC274$=5$234:4796;5$`$K9$729;7:C6$=54$4C;4$<434$F F O\Y



*=728=

R

*=728=

La préparation du sol est un des éléments clés de la réussite d’une culture. Le sol doit être bien

travaillé pour que les racines de la plante mise en place, puissent s’y installer rapidement et puiser

facilement tous les éléments nutritifs nécessaires à son développement.

A cet effet, la réussite des opérations de préparation du sol dépend de plusieurs facteurs parmi

lesquels nous citerons, outre les bonnes conditions de sol et de climat, l’importance du choix des

outils aratoires qui est à prendre en considération. Les techniques de préparation du sol sont aussi les

plus exigeantes en énergie qu’il faudrait réduire par une conception optimale des surfaces actives

des pièces travaillantes.

La complexité des nombreuses surfaces actives des corps de charrue à socs pose souvent

problème quant à leur choix pour la réalisation des labours dans des conditions de travail souvent

variables.

L'évaluation des besoins en énergie, très importants pour les labours, est souvent difficile à

quantifier même si plusieurs modèles mathématiques sont proposés. Ces derniers tiennent souvent

compte des caractéristiques physico mécaniques du sol de la profondeur et de la vitesse de travail.

Les caractéristiques géométriques des surfaces actives des corps de charrues à socs sont souvent

négligées.

Pour cela notre travail a porté essentiellement sur deux points:

Le premier point relatif à la caractérisation géométrique des surfaces actives des corps de

charrue à socs. Il s'agira de proposer une méthode simple à cet effet qui sera complétée par une

modélisation et une correction du contour après optimisation.

Le deuxième point portera sur la modélisation de l'effort de résistance à la traction en relation

avec les caractéristiques géométriques des surfaces actives des corps de charrue à socs et des socs

de cultivateur à dents.

Les objectifs recherchés dans ce travail sont de présenter des méthodes simples de

caractérisation des surfaces actives des outils aratoires et de modélisation de l'effort de résistance à

la traction. Les moyens utilisés à cet effet sont les bases fondamentales des statistiques, de l'analyse

dimensionnelle et de la théorie de la modélisation.

Dans le domaine de la conception et de la fabrication, ce travail est aussi une contribution à

l'amélioration de la forme des surfaces actives des pièces travaillantes qui permettraient d'améliorer

les indices qualitatifs du travail du sol et d'optimiser la valeur de l'effort de résistance à la traction.

L’exploitation des résultats obtenus par les concepteurs d’outils aratoires, permettra

d’améliorer considérablement les indices qualitatifs et énergétiques des opérations de préparation

du sol.

Mots clés: Labour, caractéristiques géométriques, effort de résistance à la traction,

modélisation, optimisation, soc, corps de charrue
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The tillage is one of the key elements of the culture success. The soil must be well worked so that

the roots of the plant installation can settle quickly and easily draw there all the nutritive elements

necessary to its development.

To this end, the success of tillage depends on several factors among which we will quote, in

addition to the good conditions of soil and climate, importance of the choice of agricultural tools

which is to be taken into account. The tillage techniques are also most demanding in energy which

it would be necessary to reduce by an optimal design of active surfaces of the working parts.

The complexity of many active surfaces of the ploughshare often poses problem as for their

choice for the realization of the ploughings under variable working conditions.

Requirement the assessment in energy, very significant for ploughings, is often difficult to

quantify even if several mathematical models are proposed. These models often take account

mechanicals and physicals characteristics of the soil, the depth and the speed of work. The active

surfaces geometrical characteristics of ploughshare are often neglected.

For that our work concerned two points primarily:

The first point relating is the geometrical characterization of active surfaces of the ploughshare

plough. It will be a question of proposing a simple method for this purpose which will be

supplemented by a modelling and a correction of contour after optimization.

The second point relates the modelling in relation taking account the geometrical

characteristics of active surfaces of the ploughshare plough and the ploughshares of farmer with

teeth.

The objectives sought in this work are to present simple methods of characterization of active

surfaces of the agricultural tools and of modelling of the effort. The means used for this purpose

are the fundamental bases of the statistics, the dimensional analysis and the theory of modelling.

In the field of design and manufacture, this work is also a contribution to the improvement

of the form of active surfaces of the working parts which would make it possible to improve the

qualitative indices of the work of the soil and to optimize the value of the effort.

The analysis of the results obtained by the agricultural originators of tools will make it possible

to improve considerably the qualitative and energy indices of the tillage operations.

Key words: Ploughing, characteristics geometrical, effort, modelling, optimization,

ploughshare, plough.
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3+:':87$*+&7$&0+4;4(2&7$%&6E4++*$%&F&%:6%&7$&7(9$8%(:8%&+5$22$%G&N8&6:9?(8480&2$%&;42$*+%

:?0$8*$%&$K35+(9$8042$9$80&7$*K&F&7$*K-&8:*%&4;:8%&V

#$%&+5%*2040%&%:80&+$3+(%&%*+&2$%&04?2$4*K&6(@7$%%:*%&V

G+&*0+'(PLH(X+*0'$/(-0/($+44!$#/(-0(4$!4!$#%!""+*%#.(F(4!'$(J= F=
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*5011!$#

 /U

J= F= ?11!$#(c# F+44!$#
F

ZQR ihZ  t  Z  M  MW Z  MW t  ZW t

0 !-./ "-U  U-II /!-1"  -H1 /-1. .-..

0 !-.U "-/ .!- . /1-,"  -I. 1- " .-1.

0 !-1/ I-UI ..-.H /,  -,. 1-H. .-IU

0 !-"I  /-" ..-/H /"-H"  -I/ .-"!  -,.

0. !-./ .!-"" .1-,1 .I-H  - .  -/.  - "

0. !-.U . -1. ..-"" .1- 1  -!,  - /  -!I

0. !-1/ . - . /1-." /H-!1  -!.  -,,  -,.

0. !-"I .H-" H1-.1 H!-H, !-U/  -U, .- !

0/ !-./ /I-", /!-/" 1!-,U  -/1  -!I !-"!

0/ !-.U /H-U. 1.-!" 1/-H.  -!/  -.  - I

0/ !-1/ /,-I" 11-1" 1U-."  -   -/1  -. 

0/ !-"I 1,-/" H"-I. HU-!1  -!  -.I  -.I

G+&*0+'(PTH(X+*0'$/(-0/($+44!$#/(-0(4$!4!$#%!""+*%#.(F(4!'$(?@AB=

?@AB= ?11!$#(c# F+44!$#(F
ZQR ihZ  t  Z  M  MW Z  MW t  ZW t

0 !-./ U-H. . - .1-I"  - I .-,! .-..

0 !-.U U-HH . -UI .1-.1  - ! .-H1 .-/!

0 !-1/ U-UI ."-. .H-H !-U! .-H, .-"/

0 !-"I  H-. .U-UH .U-1 !-U"  -U/  -UI

0. !-./ . -, ."- , ."- 1  -!!  -/!  -/!

0. !-.U . -.1 .,-H, ."- "  -!,  -//  -.H

0. !-1/ ./-I /1-1 /U-/,  - 1  -,,  -1H

0. !-"I .U-"" I/-." H1-H, !-I1  -"/ .-1H

0/ !-./ /U-,, /H-," H,-/.  -H"  -1. !-U!

0/ !-.U /"-H" 1,-!" HI-I,  -.H  -H!  - U

0/ !-1/ /"-I H/-, ,1-/.  -.!  -,,  -/U

0/ !-"I 11-/1 ,!-, ,.-.1  -!/  -1!  -/I

S$%&+5%*2040%&%:80&(22*%0+5%&34+&2$%&)+43E$%&6(@7$%%:*%&V
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 1!

 !"%()! "#$%#&%'( )*/ $#66'$&/ )* 6$'6'$&%'((#+%&8 )*/ *55'$&/ *(

$*+#&%'( #1*, +# 1%&*//* *& +* &#//*-*(& )0 /'+ 6'0$ +# 5'$-* PG;QG:

 !"%(*! "#$%#&%'( )*/ $#66'$&/ )* 6$'6'$&%'((#+%&8 )*/ *55'$&/ *(

$*+#&%'( #1*, +# 1%&*//* *& +* &#//*-*(& )0 /'+ 6'0$ +# 5'$-* CDEFG:

:Y8;8:8(="+*\/0(-0/($+44!$#/(6

Q'(8&7A433+:6E$+&2$%&6:87(0(:8%&+5$22$%&7$&0+4;4(2&+$240(;$%&F&2A5040&7*&%:2&4*&9:9$80&7$&24

+542(%40(:8&7$%& 24?:*+%-&%$*2$%& 2$%&;42$*+%&7*& +433:+0&7$&3+:3:+0(:8842(05&:?0$8*$%&4;$6

2$& 0+:(%(D9$& 04%%$9$80&64+4605+(%5&34+& 24&7$8%(05&4334+$80$& d74&s& -,/&)& W&69
/
e&:80&505

6:8%(75+5$%G

 !"%#(+! Q#66'$& )* 6$'6'$&%'((#+%&8 *( $*+#&%'( #1*, +# 1%&*//* 6'0$ +# 5'$-* PG;QG
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 1 

 !"%#(,! Q#66'$& )* 6$'6'$&%'((#+%&8 *( $*+#&%'( #1*, +# 1%&*//* 6'0$ +# 5'$-* CDEFG

#$%&5>*40(:8%&7$&+5)+$%%(:8%&7*&+433:+0&7$&3+:3:+0(:8842(05&$8&+$240(:8&4;$6&24&;(0$%%$

3:*+&2$&0+:(%(D9$&04%%$9$80&%:80&+$%3$60(;$9$80&V

O:*+&RQSTQ

T% &d MW Ze&s&!-!H&;X&y&!-/H&;&y& -, &4;$6&TX&s&!-I,

T%.&d MW te&s&@&!-!H&;X&y&!-//&;&y&!-II&4;$6&TX&s&!-UH

T%/&d ZW te&s&@&!-!I&;X&y&!-H/&;&y&!-/,&4;$6&TX&s&!-UH

O:*+&NBOPQ

T$ &d MW Ze&s&!-!1&;X&@&!-/H&;&y& -"U&4;$6&TX&s&!-UH

T$.&d MW te&s&@&!-!"&;X&y&!-1/&;&y& -!1&4;$6&TX&s&!-I!

T$/&d ZW te&s&@&!-!I&;X&y&!-H1&;&y&!-1.&4;$6&TX&s&!-UU

#A5;42*40(:8&7$%&T433:+0%&7$&3+:3:+0(:8842(05&$8&+$240(:8&4;$6&24&7$8%(05&7*&%:2&$0&7$&24

;(0$%%$&7$&0+4;4(2-&34+&24&950E:7$&7$%&+5)+$%%(:8%&9*20(32$%&4&7:885&2$%&+5%*2040%&%*(;480%&V

A!'$(J= F=

T% s&.-H.&w&!-"U&7&@&!- /&;&T
.
&s&!-,!

T%.&s&I-I"&w&1- "&7&@&!-!U&;&T
.
&s&!-I,

T%/&s&1-!.&w& -"U&7&y&!-."&;&T
.
&s&!-,1

A!'$(?@AB=

T$ &s&!-".&y&!-/H&7&w&!-1,&;&T
.
&s&!-H1

T$.&s&/-U!&w& -H/&7&@&!-  &;&T
.
&s&!-,H

T$/&s&/-""&w& -"1&7&y&!-,1&;&T
.
&s&!-I!

#A:?%$+;40(:8&7$%&3+$9(D+$%&+$240(:8%&7*&+433:+0&$8&+$240(:8&4;$6&24&;(0$%%$-&9:80+$&>*$

2$&+433:+0&7$&3+:3:+0(:8842(05&$%0&+$240(;$9$80&2$&9^9$&3:*+&2$%&7$*K&':+9$%&$0&$%0&6:93+(%

$80+$&!-"&$0& -,IG
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 1.

#$%&5>*40(:8%&9$00480&$8&+$240(:8&2$%&+433:+0%&4;$6&24&7$8%(05&$0&24&;(0$%%$-&9:80+$80&>*$

2A$''$0&7$&24&7$8%(05&7*&%:2&$%0&32*%&94+>*5&>*$&6$2*(&7$&24&;(0$%%$-&8:0499$80&3:*+&24&':+9$

RQSTQG&#$&6E:(K&7*&+433:+0&7$&3+:3:+0(:8842(05&3:*+&2A5;42*40(:8&7$&2A$'':+0&7$&+5%(%0486$

%$+4&7:86&750$+9(85&$8&+$240(:8&4;$6&2A5040&7*&%:2&4;480&%:8&0+4;4(2G&S$00$&7$*K(D9$&%5+($

7A5>*40(:8%&$%0&F&3+(;(25)($+-&64+&24&;(0$%%$&7A4;486$9$80-&2:+%&7$%&24?:*+%-&$%0&6:87(0(:885$

34+&2A5040&7*&%:2G&N8&$''$0&32*%&2$&%:2&$%0&04%%5&9:(8%&24&;(0$%%$&7A4;486$9$80&$%0&+43(7$G

Q& 34+0(+& 7$& 6$%& +$240(:8%-& (2& $%0& 7:86& 3:%%(?2$& 7$& 750$+9(8$+& '46(2$9$80-& 2A$'':+0& 7$

+5%(%0486$&F&24&0+460(:8&7A*8&7$%&9:7D2$%&+57*(0%&6:884(%%480&24&;42$*+&7$&2A$'':+0&3:*+&*8

9:7D2$&7A56E$22$&7(''5+$80$G

8:*%&4*+:8%&7:86&V

M48%&2$&64%&:L&24&7$8%(05&4334+$80$&7*&%:2-&4;480&2$&34%%4)$&7$%&6:+3%&7$&6E4++*$%-

$%0&6:88*$-&2$%&+$240(:8%&%*(;480$%&%$+:80&*0(2(%5$%&V
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 1/

h2&4334+4]0&7:86&624(+$9$80&F&0+4;$+%&6$%&+5%*2040%&>*a(2&8a$K(%0$&34%&7$&3+:3:+0(:8842(05

$80+$&24&04(22$&7*&6:+3%&7$&6E4++*$&$0&2a$'':+0&7$&+5%(%0486$&F&24&0+460(:8&$0&6$&9^9$&%a(2&J&4

3+:3:+0(:8842(05&)5:950+(>*$G

:Y8P8(B.#6!-!*!W%0(-0($0260$260(-0/($+44!$#/(6#4!'$(-`+'#$0/
.260**0/_("!#+,,0"#(4!'$(*`.260**0(:V:

:Y8P8:8(="+*\/0(-0/(2!,&%"+%/!"/(-0(4$!4!$#%!""+*%#.(W.!,.#$%N'08

O:*+&2a504?2(%%$9$80&7$%&9:7D2$%&940E5940(>*$%&7$%&$'':+0%&7$&+5%(%0486$&F&24&0+460(:8&$8

+$240(:8&4;$6&2$%&7(''5+$80%&34+49D0+$%-&2$%&56E$22$%&:80&505&>*480('(5$%&+$%3$60(;$9$80&34+

!-.H&3:*+&2a56E$22$& W1-&!-//&3:*+&2a56E$22$& W/&$0&!-H&3:*+&2a56E$22$& W.G

#$%&6:9?(84(%:8%&)5:950+(>*$%&>*$&8:*%&4;:8%&%*+&2$%&9:7D2$%&+57*(0%&*0(2(%5%&748%

8:0+$&64%&%:80&+$%3$60(;$9$80V

 !,&%"+%/!"(:&V

b 2$&6:+3%&7$&04(22$& W.&+$3+5%$80$&.&':(%&2$&6:+3%&7$&04(22$ W1-&d9*20(32(640(:8eG&d W.&$0& W1e

b 2$&6:+3%&7$&04(22$& W1&+$3+5%$80$&24&9:(0(5&7*&6:+3%&7$&04(22$& W.&d7(;(%(:8eG

 !,&%"+%/!"(;&V

b 2$&6:+3%&7a56E$22$& W.&+$3+5%$80$& GH&':(%&2$&6:+3%&7$&04(22$ W/-&d9*20(32(640(:8eG&d W.&$0

 W/e

b 2$&6:+3%&7$&04(22$& W/&+$3+5%$80$&.W/&7*&6:+3%&7$&04(22$& W.&d7(;(%(:8eG

 !,&%"+%/!"(P&(H
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b 2$&6:+3%&7$&04(22$& W/&+$3+5%$80$&1W/&':(%&2$&6:+3%&7$&04(22$ W1-&d9*20(32(640(:8eG&d W/&$0

 W1e

b 2$&6:+3%&7$&04(22$& W1&+$3+5%$80$&/W1&7*&6:+3%&7$&04(22$& W/&d7(;(%(:8eG

 !,&%"+%/!"(S&(H

b 2$&6:+3%&7$&04(22$& W &+$3+5%$80$&.&':(%&2$&6:+3%&7$&04(22$ W.-&d9*20(32(640(:8eG&d W &$0& W.e

b 2$&6:+3%&7$&04(22$& W.&+$3+5%$80$&24&9:(0(5&7*&6:+3%&7$&04(22$& W G&d7(;(%(:8eG

h2&$%0&F&+$94+>*$+&>*$&24&3+$9(D+$&$0&24&>*40+(D9$&6:9?(84(%:8&%:80&5>*(;42$80$%-&(2&$%0&7:86

3:%%(?2$-&$8&+$%3$60480&6$%&6:9?(84(%:8%-&7$&750$+9(8$+&24&;42$*+&7$&2a$'':+0&+5$2&F&34+0(+&7$

6$22$&7*&9:752$&+57*(0& &W&.&$8&*0(2(%480&24&>*40+(D9$&6:9?(84(%:8G

:Y8P8;8(="+*\/0(-0(*+(/%,%*%#'-0(W.!,.#$%N'0(0"#$0(*0/(,!-U*0/($.-'%#/(0#(*0/
4$!#!#\40/

R:(0&T!&-&2$&+433:+0&7$&3+:3:+0(:8842(05&7$&2A$'':+0&$80+$&2A56E$22$& &W&.&$0&2A56E$22$& &W& -&%4

;42$*+&%$+4&7$&V

#$& 3+:?2D9$& +$;($80& 7:86& F& 6426*2$+& 24& ;42$*+& 7$&Q&  B & : O:*+& 6$24& 2A*0(2(%40(:8& 7$%

3+(86(3$%&7$&%(9(2(0*7$&$0&7A4842J%$&7(9$8%(:88$22$&%:80&856$%%4(+$%G&S$%&3+(86(3$%&%0(3*2$80

>*$& V& O:*+& 0:*0& %J%0D9$&95648(>*$-& 2$%& +5%*2040%& 7$%&9$%*+$%& $K35+(9$8042$%& %*+& 2$%

9:7D2$%&+57*(0%-&8$&%:80& 0+48%3:%4?2$%&4*&3+:0:0J3$&d56E$22$& +5$22$e&>*$&%(& 2$%&7:885$%

75'(8(%%480& 2$%& 3+:?2D9$%& 3:%5%& k& 748%& 8:0+$& 64%-& (2& %A4)(0& 7$& 2A5;42*40(:8& 7$& 2A$'':+0& 7$

+5%(%0486$&F&24&0+460(:8&$K()5$&34+&2$&6:+3%&7$&6E4++*$&7$&7(9$8%(:8%&+5$22$%&F&34+0(+&7$%

;42$*+%&7$&6$0&$'':+0&:?0$8*$%&%*+&7$%&9:7D2$%&+57*(0%&k&%40(%':80&F&*8&6$+04(8&8:9?+$&7$

+$240(:8%&>*$&8:*%&+433$2:8%&6(@7$%%:*%&V

:Y8P8;8:8(F+440*/(/'$(*+("!#%!"(-0(/%,%*%#'-0

Q'(8&7$&3:*;:(+&$''$60*$+&7$%&$K0+43:240(:8%&7$&+$240(:8%&95648(>*$%&F&34+0(+&7$&9:7D2$%

+57*(0%& 4*& 3+:0:0J3$& 7A*8$& 946E(8$-& 2A*0(2(%40(:8& 7$& 24& 0E5:+($& 7$& 24& %(9(2(0*7$& $%0

(87(%3$8%4?2$& 64+& $22$& 3$+9$0& 7$& 750$+9(8$+& 2$%& +433:+0%& 7$& 3+:3:+0(:8842(05& :*& 2$%

6:$''(6($80%&F& (80+:7*(+$&748%& 24& +$240(:8&504?2($& 3:*+& 2$&9:7D2$& +57*(0& 3:*+& :?0$8(+& 6$22$

4332(>*5$&4*&3+:0:0J3$&7$&7(9$8%(:8%&+5$22$%G

J%,%*%#'-0(W.!,.#$%N'0&V&h2&J&4&%(9(2(0*7$&)5:950+(>*$-&%(&2$%&+433:+0%&7$&0:*0$%&2$%
2:8)*$*+%&6:++$%3:87480$%&7*&9:7D2$&$0&7*&3+:0:0J3$&%:80&5)4*KG

J%,%*%#'-0( 2%".,+#%N'0& V& %(& 24& %(9(2(0*7$& )5:950+(>*$& $%0& ;5+('(5$-& 2$%& 0+4[$60:(+$%
7$%& 34+0(6*2$%& %:80& )5:950+(>*$9$80& %$9?24?2$%& $0& 2$%& +433:+0%& 7$%& ;(0$%%$%& $0& 7$%

466525+40(:8%&6:++$%3:87480$%&7*&9:7D2$&$0&7*&3+:0:0J3$&%:80&5)4*KG



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 1H

J%,%*%#'-0(-\"+,%N'0& V&748%&6$&64%-& 2$%& ':+6$%&6:++$%3:87480$%&%A$K$+j480&%*+& 2$
9:7D2$&$0&%*+&2$&3+:0:0J3$&%:80&5>*(;42$80$%G&#$%&':+6$%&3$*;$80&^0+$&7$&32*%($*+%&0J3$%&V

':+6$%&7A(8$+0($-&':+6$%&7$&3+$%%(:8&4(8%(&>*$&2$&':+6$%&7$&3$%480$*+G

:Y8P8;8;8(=44*%2+#%!"()("!#$0(4$!&*U,0

M48%& 8:0+$& 64%-& (2& J& 4& %(9(2(0*7$& )5:950+(>*$& %(& 2$%& +433:+0%& 7$& 0:*0$%& 2$%& 2:8)*$*+%

6:++$%3:87480$%&7*&9:7D2$&+57*(0&$0&7*&3+:0:0J3$&%:80&5)4*KG

#$%&2:8)*$*+%&6:8%(75+5$%&%:80&+$%3$60(;$9$80&V&24&E4*0$*+&0:042$&7*&6:+3%&7$&6E4++*$

dEe-&24&2:8)*$*+&0:042$&$80+$&24&3:(80$&7*&%:6&$0&2A$K0+59(05&7*&;$+%:(+&d2e-&24&24+)$*+&7$&0+4;4(2

7*&6:+3%&7$&6E4++*$& d?e-& 24& 2:8)*$*+&4''z05$&7*&%:6& d#%:6e&$0& 24& 2:8)*$*+&7$& 2A4+6&7$& 24

3+$9(D+$&6:*+?*+$&d $+$Se&6:93+(%$&$80+$&24&3:(80$&7*&%:6&$0&2$&3:(80&7$&E4*0$*+&9(8(942$

dEe&7*&6:+3%&7$&6E4++*$G

G+&*0+'(SY(H(C%,0"/%!"/(4$%"2%4+*0/(-0/(,!-U*0/($.-'%#/(0#(-0/(4$!#!#\40/(Q,,R8



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 1,

c!$,0 ?260**0 6 * & I/!2 :0$0 
& A$!#!#\40 1.H I1! / ! 1/! /"!

& :a ,/ ./! U!  .1  !H

RQSTQ :G UH /HH  /! .!/  I!

& :C  /U 1,!  H1 .HH ..!

& A$!#!#\40 11! U1! /H! 1,! 1.H

& :a UH .11 II  .1  .1

NBPQ :G  /H /U!   , .!H ./H

& :C  I! 1"H  H! .1H .U1

/012304#-* ! "#+*0$/ )*/ $#66'$&/ )* /%-%+%&0)* 98'-8&$%70*:

#A4842J%$&7*&6:$''(6($80&7$&;4+(4?(2(05&dSie&7:88$&2$%&;42$*+%&%*(;480$%&V

G+&*0+'(S;(H( !011%2%0"#(-0(>+$%+&%*%#.(-'($+44!$#(-0(/%,%*%#'-0

c!$,0 F+44!$#  X([
&  tWT5$2   -I I

RQSTQ  ZWT5$2   -,H.

&  MWT5$2  !-1. 

&  tWT5$2 H-"//

NBOPQ  ZWT5$2  !-",H

&  MWT5$2  !-, I

#A4842J%$&%040(%0(>*$&7$%&;42$*+%&7$&6$%&+433:+0%&7$&%(9(2(0*7$&9:80+$&>*$&2A564+0&0J3$

$%0&0+D%&'4(?2$&$0&>*$&2$%&;42$*+%&7*&6:$''(6($80&7$&;4+(4?(2(05-&>*(&+$3+5%$80$&2$&+433:+0&$80+$

2A564+0&0J3$&$0&24&9:J$88$&7$%&;42$*+%-&50480&8$00$9$80&(8'5+($*+$%&F&.!&c&-&6$24&%()8('($&>*$

2$%&;42$*+%&9:J$88$%&7$%&+433:+0%&7$&%(9(2(0*7$%&%:80&0+D%&3+:6E$%&7$%&;42$*+%&6426*25$%-

6$&>*(&3$+9$0&7:86&7A466$30$+&24&%(9(2(0*7$&)5:950+(>*$&7$%&7(''5+$80%&9:7D2$%&+57*(0%&4;$6

2$&3+:0:0J3$G&#$%&+433:+0%&7$&%(9(2(0*7$&%:80&7:86&+$%3$60(;$9$80&V

G+&*0+'(SP(H(F+44!$#/(,!\0"/(-0(/%,%*%#'-0(W.!,.#$%N'0

c!$,0 F+44!$# F+44!$#(-0
/%,%*%#'-0

&  tWT5$2 !-.H"

RQSTQ  ZWT5$2 !-1!.

&  MWT5$2 !-H "

&  tWT5$2 !-.1,

NBOPQ  ZWT5$2 !-1!,

&  MWT5$2 !-H!,



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 1I

#A4842J%$& 7$& 6$%& ;42$*+%& 9:80+$& >*$& )5:950+(>*$9$80-& (2& J& 4& %(9(2(0*7$& $80+$& 2$%

9:7D2$%&+57*(0%&$0&2$&3+:0:0J3$G&h2&$%0&7:86&3:%%(?2$&7A4''(+9$+&>*A(2&J&4&%(9(2(0*7$&6(85940(>*$

$0&7J849(>*$G&S$&>*(&3$+9$0&7A56+(+$&V

#$%&;42$*+%&7*&6:$''(6($80&7$&3+:3:+0(:8842(05&T!%:80&7:86&+$%3$60(;$9$80&V

T!R W1&s&/-"I,&T!N W1&s&1-!,H

T!R W.&s& -U/ &T!N W.&s& -UI,

x*&V&f0+5$2&s&/-"I,&f0 W1&3:*+&RQSTQ&$0&f0+5$2&s&1-!,H&f0 W1&3:*+&NBOPQ

f0+5$2&s& -U/ &f0 W.&3:*+&RQSTQ&$0&f0+5$2&s& -UI,&f0 W.&3:*+&NBOPQ

:Y8S8(?>+*'+#%!"(-0/(011!$#/(-0($./%/#+"20()(*+(#$+2#%!"(4!'$(*5.260**0
$.0**0

#A*0(2(%40(:8&7$&6$%&+433:+0%&7$&3+:3:+0(:8842(05&4&7:885&2$%&;42$*+%&7$%&$'':+0%&7$&+5%(%0486$

F&24&0+460(:8&d$8&74Be-&3:*+&2$%&6:+3%&7$&6E4++*$&F&%:6%&7$&7(9$8%(:8%&+5$22$%-&%*(;480$%&V

/012304#-- ! "#+*0$/ )*/ *55'$&/ )* $8/%/&#(,* < +# &$#,&%'(

6'0$ +*/ ,'$6/ )* )%-*(/%'(/ $8*++*/ *& )48,=*++*/ @ ] A *& @ ] H

h2&4334+4]0-&F&34+0(+&7$&6$%&+5%*2040%-&>*$&24&':+9$&RQSTQ&6:8%:99$&9:(8%&7A58$+)($

>*$&24&':+9$&NBOPQ-&6$&>*(&$%0&6:8':+9$&4*K&+5%*2040%&0+:*;5%&3+5657$99$80G



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 1"

h2&$%0&F&%()842$+&>*$&6$%&;42$*+%-&%:80&6$22$%&9$%*+5$%&4*&8(;$4*&7$&24&%*+'46$&460(;$&7*

6:+3%&7$&6E4++*$G&B:*%&3:*++:8%&>*42('($+&6$%&$'':+0%-&7A$'':+0%&$''$60('%G&#$%&':+6$%&34+4%(0$%

7*$%&4*K&'+:00$9$80%&7$%&3(D6$%&7$&%:*0($8&6:99$&2$&6:80+$@%$3&$0&2$&042:8&8$&%:80&34%

3+(%$%&$8&6:930$&64+&2$%&9:7D2$%&+57*(0%&*0(2(%5%&$8&%:80&753:*+;*%G

:Y8^8( !"2*'/%!"

Q*&8(;$4*&7$&6$00$&34+0($-&8:*%&4;:8%&;:*2*&3+:3:%$+-&*8$&950E:7$&7A4842J%$&7$&2A$'':+0

7$&+5%(%0486$&F&24&0+460(:8&$8&+$240(:8&4;$6&2$%&6:87(0(:8%&7$&0+4;4(2&$0&%*+0:*0&7$&9:80+$+

2A(805+^0&7$&2A*0(2(%40(:8&7$%&9:7D2$%&+57*(0%&$0&7$&2A5;42*40(:8&7$%&?$%:(8%&$8&58$+)($&7$%

6:+3%&7$&6E4++*$&F&%:6%&7$&7(9$8%(:8%&+5$22$%&F&34+0(+&7A$%%4(%-&%*+&7$%&9:7D2$%&+57*(0%-

4*&24?:+40:(+$-&3:*+&6$24&2A*0(2(%40(:8&7$%&3+(86(3$%&7$&24&%(9(2(0*7$&4&505&7504(225$G

 6+4%#$0(::8(B!-.*%/+#%!"(-0(*`011!$#(-0($./%/#+"20()(*+
#$+2#%!"

::8:8(<"#$!-'2#%!"

#a:?[$60('& 7$& 6$& 6E43(0+$& $%0& 2a504?2(%%$9$80& 7a*8& 9:7D2$& 940E5940(>*$& 7$& 2a$'':+0& 7$

+5%(%0486$&F&24&0+460(:8&$8&0$8480&6:930$&7$&24&':+9$&7$%&%*+'46$%&460(;$%&7$%&6:+3%&7$

6E4++*$& F& %:6%G& #$%&9:7D2$%& 3+:3:%5%& 34+& 2$%& 6E$+6E$*+%&{:+[406E`(8& $0&{$$&S2:*)E-

9:7D2$%& 2$%& 32*%& *0(2(%5%-& 0($88$80& 3+(86(342$9$80& 6:930$& 6:99$& (2& 4& 505& 9$80(:885

3+5657$99$80-& 7$%& 64+4605+(%0(>*$%& 3EJ%(6:& @& 95648(>*$%& 7*& %:2& (22*%0+5$%-& %:(0& 34+

%4& +5%(%0486$& %356('(>*$& d{:+[406E`(8e& :*& 34+& %4& 7$8%(05& 4334+$80$& d{$$& S2:*)Ee-& 24

;(0$%%$&7a4;486$9$80-&24&3+:':87$*+&$0&24&24+)$*+&7$&0+4;4(2G&S$3$87480&2$%&64+4605+(%0(>*$%

)5:950+(>*$%&7*&6:+3%&7$&6E4++*$&$0&34+0(6*2(D+$9$80&24&':+9$&7*&;$+%:(+-&:80&%:*;$80&505

()8:+5$%G

Q&6$0&$''$0-&(2&8:*%&4&%$9?25&856$%%4(+$&7$&3+:3:%$+&*8&9:7D2$&940E5940(>*$&7$&2A$'':+0

7$&+5%(%0486$&F&24&0+460(:8&$8&+$240(:8&4;$6&2$%&3+(86(342$%&64+4605+(%0(>*$%&)5:950+(>*$%&7$

24&%*+'46$&460(;$&7$%&6:+3%&7$&6E4++*$%-&8:0499$80&6$*K&'4?+(>*5%&$8&Q2)5+($G

#$%&64+4605+(%0(>*$%&)5:950+(>*$%&6E:(%($%-&3:*+&24&9:752(%40(:8&%:80&+$%3$60(;$9$80&V

#a48)2$&7a(862(84(%:8&:*&7$&6:*+?*+$&7$&24&%*+'46$&460(;$&V&r B

#$&+433:+0&`&s&4&W&?

#$&+433:+0&` &s&# &W&E

#$&+433:+0&`.&s&7 &W&7/

#$%&+433:+0%&` &$0&`.&:80&505&6E:(%(%&4'(8&7$&7(''5+$86($+&2$%&7$*K&':+9$%&7$%&%*+'46$%

460(;$%&7$%&7$*K&6:+3%&7$&6E4++*$%G



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 1U

x*0+$&6$%&34+49D0+$%-&24&;(0$%%$&7a4;486$9$80-&24&7$8%(05&4334+$80$&7*&%:2&$0&2a56E$22$

7*&6:+3%&7$&6E4++*$&:80&505&3+(%$%&$8&6:8%(75+40(:8&;*&2$*+%&$''$0%&6$+04(8%&%*+&2a$'':+0&7$

+5%(%0486$&F&24&0+460(:8G

::8;8(B.#6!-!*!W%0(-0(*+(,!-.*%/+#%!"

#$%&3+(86(342$%&5043$%&7$&2A504?2(%%$9$80&7A*8&9:7D2$&940E5940(>*$&%:80&+$%3$60(;$9$80&V

b N04?2(%%$9$80&7$&2A5>*40(:8&)585+42$

b M5'(8(0(:8&$0&64+4605+(%40(:8&7$&0:*%&2$%&34+49D0+$%&7$&2A5>*40(:8G

b Q842J%$&7$&24&6:++5240(:8&$80+$&2$&34+49D0+$&753$87480&$0&6$*K&(8753$87480%&$0

504?2(%%$9$80&7$&2A5>*40(:8&:?0$8*$&34+&+5)+$%%(:8&2(854(+$&9*20(32$G

b M50$+9(840(:8&7$%&34+49D0+$%&47(9$8%(:88$2%&d^@&0$+9$%eG

b N04?2(%%$9$80&7$&2A5>*40(:8&%48%&7(9$8%(:8%-&0E5:+D9$&7$&u*6`(8)E49G

b Q332(640(:8&7*&3+(86(3$&7$&|*%l$C%`(G&dN>*40(:8&3+:7*(0&7$%&3*(%%486$%eG

::8;8:8(?#+&*%//0,0"#(-0(*`.N'+#%!"

S$00$&5043$&3$+9$0&7$&'4(+$&+$%%:+0(+&0:*%&2$%&34+49D0+$%&F&9$00+$&$8&+$240(:8&748%&2$&9:7D2$

F&504?2(+G&SA$%0&2AEJ3:0ED%$&3+(86(342$&7*&3+:?2D9$G&M48%&8:0+$&64%&6$00$&+$240(:8&$%0&7$&24

':+9$&V

::8;8;8(C.1%"%#%!"(0#(2+$+2#.$%/+#%!"(-0/(4+$+,U#$0/(-0(*5.N'+#%!"

S$00$&5043$&$%0&':8749$8042$&3:*+&2A4842J%$&7(9$8%(:88$22$-&$22$&9$0&$8&5;(7$86$&2$%&*8(05%

$0&%*+0:*0&2$%&7(9$8%(:8%&7$%&34+49D0+$%&(80+:7*(0%&748%&24&+$240(:8&3+575'(8($G



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 H!

::8;8P8(="+*\/0(-0(*+(2!$$.*+#%!"(0"#$0(*5011!$#(-0($./%/#+"20()(*+(#$+2#%!"_
*0/(2!"-%#%!"/(-0(#$+>+%*(0#(*0/(2+$+2#.$%/#%N'0/(W.!,.#$%N'0/(-0/(/'$1+20/
+2#%>0/8

::8;8P8:8(?#+&*%//0,0"#(-0(*+($0*+#%!"(H(c#(b(1Q?_(-+_(>_(+*46+_(#0#+_(j_(j:_(j;R

S$00$& 4842J%$& $%0& 856$%%4(+$& 3:*+& '4(+$& +$%%:+0(+& 2A:+7+$& 7A(93:+0486$& 7$%& $''$0%& 7$%

7(''5+$80%&34+49D0+$%&50*7(5%&%*+& 2A$'':+0&7$& +5%(%0486$&F& 24& 0+460(:8G&O:*+&6$24-& 2A4842J%$

%040(%0(>*$&34+&24&950E:7$&7$&24&+5)+$%%(:8&2(854(+$&9*20(32$&$%0&6$22$&6E:(%($G&#$%&34+49D0+$%

(80+:7*(0%& 748%& 2A4842J%$& %040(%0(>*$& 3:*+& 24& 9:752(%40(:8& 940E5940(>*$& 7$& 2A$'':+0& 7$

+5%(%0486$&F&24&0+460(:8&%:80&+$%3$60(;$9$80&V

?#+&*%//0,0"#(-0(*+($0*+#%!"(H(c#(b(1Q?_(-+_(>_(+*46+_(#0#+_(j_(j:_(j;(R

#A5>*40(:8&:?0$8*$&$%0&7:86V



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 H 

#A4842J%$&7$&6$00$& +$240(:8&3$+9$0&7$&624%%$+&748%& 2A:+7+$&7A(93:+0486$&7$& 2A$''$0&7$

6E46*8&7$%&34+49D0+$%&50*7(5%&%*+&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8G&B:*%&+$94+>*$+:8%

>*$& 2$&6:$''(6($80&7$& 2A48)2$&7A(862(84(%:8&4& 24&32*%&)+487$&;42$*+&4?%:2*$& d...-1He-& 6$6(

9:80+$&2A(93:+0486$&7$&2A$''$0&7$&24&':+9$&7$&24&%*+'46$&460(;$&%*+&2A$'':+0&7$&+5%(%0486$&F

24&0+460(:8&f0G

::8;8P8;8(="+*\/0(2!,4+$+#%>0(-0/(>+*0'$/(,0/'$.0/(-0(c#(0#(20**0/(2+*2'*.0/
)(4+$#%$(-0(*+($0*+#%!"(!&#0"'0(4+$($.W$0//%!"(,'*#%4*08

Q'(8& 7$& ;5+('($+& 24& ;42(7(05& 7$& 6$00$& +$240(:8-& *8$& 4842J%$& 6:934+40(;$& $80+$& 2$%& ;42$*+%

7$& 2A$'':+0& 7$& +5%(%0486$& F& 24& 0+460(:8& :?0$8*$%& %*+& 64842& df09$%*+5e& $0& 6$22$%& 6426*25$%

df09:7+$)e&F&2A4(7$&7*&9:7D2$&7$&+5)+$%%(:8&4&505&+542(%5$G&#$%&+5%*2040%&d488$K$&/e&%:80

(22*%0+5%&34+&2$%&+$3+5%$8040(:8%&)+43E(>*$%&748%&2$%&34)$%&%*(;480$%&V

 !"%(- ! ;'-6#$#%/'( 1#+*0$/ -*/0$8*/ *& 1#+*0$/

,#+,0+8*/ )* +4*55'$& )* $8/%/&#(,* < +# &$#,&%'( 6'0$ +48,=*++* @ ] A



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 H.



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 H/

 !"%#(. ! ;'-6#$#%/'( 1#+*0$/ -*/0$8*/ *& 1#+*0$/

,#+,0+8*/ )* +4*55'$& )* $8/%/&#(,* < +# &$#,&%'( 6'0$ +48,=*++* @]O



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 H1

 !"%($! ;'-6#$#%/'( 1#+*0$/ -*/0$8*/ *& 1#+*0$/ ,#+,0+8*/

)* +4*55'$& )* $8/%/&#(,* < +# &$#,&%'( 6'0$ +48,=*++* @ ] H



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 HH

S$%& +$3+5%$8040(:8%& )+43E(>*$%&9:80+$80& >*$& 2$%& +5%*2040%& 7$& 2A$'':+0& 7$& +5%(%0486$

6426*25%&4;$6&2A5>*40(:8&7$&+5)+$%%(:8&9*20(32$&:80&24&9^9$&422*+$&>*$&2$%&+5%*2040%&9$%*+5%

%*+&64842G&#$%&6:*+?$%&:?0$8*$%&9:80+$80&4*%%(&2A$''$0&3:%(0('&7$&24&7$8%(05&4334+$80$&7*&%:2

$0&7$&24&;(0$%%$&7$&0+4;4(2&%*+&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8G

B:*%&8:0$+:8%&6$3$87480&>*$&24&+$240(:8&:?0$8*$&34+&+5)+$%%(:8&2(854(+$&9*20(32$&8A$%0

7(9$8%(:88$22$9$80&34%&E:9:)D8$G&S$00$&+$240(:8&8$&+$%0$&;424?2$&>*$&748%&2$%&6:87(0(:8%

:L&%$&%:80&75+:*25$%&8:%&$%%4(%G

O:*+& 6$00$& +4(%:8-& 2A504?2(%%$9$80& 7A*8& 9:7D2$& 940E5940(>*$& 7(9$8%(:88$22$9$80

E:9:)D8$& 7$& 2A$'':+0& 7$& +5%(%0486$& F& 24& 0+460(:8& $8& +$240(:8& 4;$6& 2$%& 64+4605+(%0(>*$%

)5:950+(>*$%&7$&24&%*+'46$&460(;$&$0&7$%&6:87(0(:8%&7$&0+4;4(2&6:99$&24&7$8%(05&4334+$80$

7*&%:2&$0&7$&24&;(0$%%$&7$&0+4;4(2-&$%0&856$%%4(+$G



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 H,

::8;8S8(C.#0$,%"+#%!"(-0/(4+$+,U#$0/(+-%,0"/%!""0*/(QK(#0$,0/R

R$2:8&2$&0E5:+D9$&7$&i46EJ&w&u*6`(8)E49&d#48)E44+&_G&#G& UH1e-&24&+$240(:8&>*(&7:88$&2$

8:9?+$&7$&34+49D0+$%&47(9$8%(:88$2%&$%0&V

8&@&+&s&8:9?+$&7$&34+49D0+$%&47(9$8%(:885%&dO(eG

xL&V

S$&>*(&7:88$&2A5>*40(:8&4*K&7(9$8%(:8%&%*(;480$&V

}&s&kcl&((+8(&(kI(G&(K:(&l&((&(&8(kIl&((2

}skcl&&4G&(8kIl&&?y6&8(kGl&&@?

O:*+&>*$&}&%:(0&*8&8:9?+$&47(9$8%(:88$2-&(2&'4*0&>*$&2$%&$K3:%480%&7$%&34+49D0+$%

(8753$87480%&%:($80&5)4*K&F&~l5+:~G

#4&7(9$8%(:8&�f�&$%0&6$22$&7$&2a$'':+0&7$&+5%(%0486$&F&24&0+460(:8-&34+49D0+$&-.40"-+"#-

$%0&5)42$&F&kB8I8G(&(K;(�G&S$&34+49D0+$&50480&6$2*(&50*7(5&d753$87480e-&8:*%&2*(&400+(?*:8%
*8&$K3:%480&4&s& 

S$&>*(&7:88$&V

?&y&6&s&!

6&s&!&7a:L&?&s&!

#$%&34+49D0+$%&47(9$8%(:885%&%:80&7:86&+$%3$60(;$9$80&V

Q;$6V



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 HI

::8;8^8(?#+&*%//0,0"#(-0(*5.N'+#%!"(/+"/(-%,0"/%!"/_(#6.!$U,0(-0
m'2j%"W6+,8

v8$&':(%&6$%&0$+9$%&75'(8(%-&24&+$240(:8&7$&u*6`(8)E49&%$+4&7$&24&':+9$&V

}& s'd}&.-&}&/-&}&1-&}&H-&}&,&-&}&I&e

$8&+$9324j480&2$%&}&0$+9$%&34+&2$*+%&$K3+$%%(:8%&75'(8($%&6(@7$%%*%-&:8&:?0($80&V

MA43+D%&|*%l$C%`(-&d U".e&6$00$&5>*40(:8&%A56+(0&4*%%(&%:*%&24&':+9$&7A*8&3+:7*(0&7$

3*(%%486$%&V

#$&3+:?2D9$&+$;($80&7:86&F&750$+9(8$+&2$%&;42$*+%&7$%&$K3:%480%V&4-&?-&6-&7-&$-&'&$0&24

6:8%0480$-&3:*+&6$24&2a*0(2(%40(:8&7$%&3+:3+(505%&7$%&2:)4+(0E9$%&$%0&856$%%4(+$V

O:%:8%&V

Q;$6&V

#$&9:7D2$&F&50*7($+&3+$87+4&24&':+9$&7$&V

Eb( /#0(f(+8n(f(&8&((&o(f(28&((&J(f(-8&((&G(f(08&((&D8f(18h



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 H"

S$00$&5>*40(:8&$%0& :?0$8*$&34+& +5)+$%%(:8& 2(854(+$&9*20(32$G&Q3+D%& %*33+$%%(:8&7$%

2:)4+(0E9$%-& 34+& (805)+40(:8-& 8:*%& :?0($87+:8%& 2$& 9:7D2$& 940E5940(>*$& 7$& 2A$'':+0& 7$

+5%(%0486$&F&24&0+460(:8&[& >*(&%$+4&7$&24&':+9$&V

M(b(0(&( /#0(&(8(\(&(+(&((&8&((&p&((&(&((&8(/(&(2(&((&8(#(&(-(&((&8('(&(0((&8(&h(&(1

6$&>*(&7:88$&V

#$&9:7D2$&940E5940(>*$&7$&2a$'':+0&7$&+5%(%0486$&F&24&0+460(:8&[&&%$+4&7:86&7$&24&':+9$V

#$&3+:?2D9$& +$;($80& 7:86&F&750$+9(8$+& 24& ;42$*+&7$& 0:*%& 6$%&$K3:%480%G&O:*+& 6$24

2A*0(2(%40(:8&7$%&3+:3+(505%&7$%&2:)4+(0E9$%&%A(93:%$G

::8;898(="+*\/0(-0(*+(2!$$.*+#%!"(0"#$0(*0/(4+$+,U#$0/(+-%,0"/%!""./

#$&9:7D2$&:?0$8*&$%0&7:86V

O:*+&2A$K0+43:240(:8&7$&6$&9:7D2$&4*K&6:+3%&7$&6E4++*$&7$&7(9$8%(:8%&+5$22$%-&6$00$

+$240(:8&%$+4&4''$605$&7$%&6:$''(6($80%&7$&3+:3:+0(:8842(05&504?2(%&3+5657$99$80G

::8P8(=44*%2+#%!"(-'(,!-U*0(+'M(-%,0"/%!"/($.0**0/(-'(2!$4/(-0
26+$$'08

#4&+$240(:8&6(@7$%%*%&$%0&750$+9(85$&F&34+0(+&7$%&9:7D2$%&+57*(0%-&4'(8&7$&3+5;:(+&24&;42$*+&7$

2a$'':+0&3:*+&24&04(22$&+5$22$-&6$00$&+$240(:8&%$+4&4''$605$&7*&+433:+0&T!&75'(8(&748%&2$&6E43(0+$

3+5657$80G

#$&9:7D2$&'(842&$%0&7:86V



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 HU

#$%& ;42$*+%& 7$& T!& %:80& 6$22$%& 75'(8($%& 3+5657$99$80-& $0& >*$& 8:*%& +433$2:8%& 6(@

7$%%:*%&V

R(&2$&9:7D2$&+57*(0&*0(2(%5&$%0&7A56E$22$& &W&1-&T!&s&/-"I,&3:*+&24&':+9$&RQSTQ-&(2&$%0&7$

1-!,H&3:*+&24&':+9$&NBOPQG&R(&34+&6:80+$&2$&9:7D2$&*0(2(%5&$%0&7A56E$22$& &W&.-&2$%&;42$*+%

7$&T!&%$+:80&+$%3$60(;$9$80&7$&T!&s& -U/ &3:*+&24&':+9$&RQSTQ&$0&7$& -UI,&3:*+&24&':+9$

NBOPQG

#$%&7(''5+$80%&34+49D0+$%&7$&6$&9:7D2$&%:80&'46(2$9$80&750$+9(85%G&B:*%&6:8%040$+:8%

4*%%(& >*$& 2$%& ;42$*+%& 7$%& $K3:%480%& 7$%& 7(''5+$80%& 34+49D0+$%& 6:8'(+9$80& 2A:+7+$& 7$

2A(93:+0486$&7$&2$*+%&$''$0%&%*+&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8G

M$*K&64%&%:80&F&6:8%(75+$+&3:*+&2A4842J%$&7$&6$&9:7D2$&V

R(&6$&9:7D2$&$%0&*0(2(%5&34+&*8&4)+:8:9$-&3:*+&2A5;42*40(:8&7$&2A$'':+0&856$%%4(+$&3:*+

24&+542(%40(:8&7*&24?:*+-&6$+04(8%&7$%&34+49D0+$%&7$&24&+$240(:8&%:80&6:8%0480%&d34+49D0+$%

6:8%0+*60('%e&0$2%&>*$&2$%&48)2$%-&2$&34+49D0+$&`&d3+:':87$*+&W&24+)$*+e-&2$%&34+49D0+$%&` 

$0&`.G

#A4)+:8:9$&%A(805+$%%$+4&4*&6E:(K&7$& 24&;(0$%%$&7$& 0+4;4(2-& 24&7$8%(05&7*&%:2&4'(8&7$

6E:(%(+&6:++$60$9$80&2$%&9$(22$*+$%&6:87(0(:8%&7$&0+4;4(2&3:*+&+57*(+$&2$%&?$%:(8%&$8&58$+)($

2:+%&7$&24&+542(%40(:8&7$%&24?:*+%G

R(&34+&6:80+$-&6$00$&+$240(:8&$%0&*0(2(%5$&34+&*8&6:86$30$*+&7A:*0(2%&4+40:(+$%-&6$&7$+8($+

%A(805+$%%$+4&32*%&34+0(6*2(D+$9$80&4*K&34+49D0+$%&6:8%0+*60('%&3:*+&6:86$;:(+-&5;(7$99$80

$8&0$8480&6:930$&7$%&6:87(0(:8%&7$&0+4;4(2&$0&7$%&$K()$86$%&4)+:&0$6E8(>*$%&7$%&24?:*+%-

7$%& 6E4++*$%& 474305$%& F& 6$%& 6:87(0(:8%& 0:*0& $8& +$6E$+6E480& 24& ':+9$& 24& 32*%& 475>*40$

3:*+&+53:87+$&4*K&?$%:(8%&7$&2A4)+(6*20$*+G&#A:?[$60('&7$&2A(8)58($*+&6:86$30$*+&%$+4&7:86

7$&9(8(9(%$+&6$00$&5>*40(:8&$8&+$6E$+6E480&2$%&34+49D0+$%&6:8%0+*60('%&:30(94*KG

O4+0480&7$&6$%&+$94+>*$%-&2$&9:7D2$&3+:3:%5&3$*0&^0+$&756:93:%5&$8&7$*K&34+0($%&V

24&3+$9(D+$&+$240(;$&4*K&6:87(0(:8%&7$&0+4;4(2&d;(0$%%$&7$&0+4;4(2&$0&7$8%(05&4334+$80$&7*&%:2e

$0&8:05$&SZ&>*(&4&3:*+&;42$*+&V

24&7$*K(D9$&+$240(;$&4*K&64+4605+(%0(>*$%&)5:950+(>*$%&7$&24&%*+'46$&460(;$-&8:05$&S{

>*(&4&3:*+&;42$*+&V

#4&+$240(:8&'(842$&%$+4&7:86&V

c#(b(F&(Y(&(8( &(G(&(8(& &(q



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 ,!

Q'(8&7$&;5+('($+&24&'(4?(2(05&7*&9:7D2$&*8$&4842J%$&6:934+40(;$&7$%&;42$*+%&7$&2A$'':+0&7$

+5%(%0486$&F&24&0+460(:8&9$%*+5$%&%*+&64842&4;$6&6$22$%&6426*25$%&F&34+0(+&7*&9:7D2$&4&505

+542(%5-&2$%&+5%*2040%&%:80&+$3+(%&6(@7$%%:*%&V&2$%&+5%*2040%&8*95+(>*$%&%:80&%*(;(%&34+&*8$

+$3+5%$8040(:8&)+43E(>*$&6:++$%3:87480$G

G+&*0+'(S^(H(X+*0'$/(2!,4+$.0/(-0/(011!$#/(,0/'$./(Qc#,0/R(0#(2+*2'*./(Qc#,!-R(4!'$(*+(4$0,%U$0

4$!1!"-0'$(-0(#$+>+%*_(0"($0*+#%!"(+>02(*+(-0"/%#.(+44+$0"#0(Q-+R(0#(*+(>%#0//0(Q>R(K(?260**0(:(V(S

c!$,0 -&(+ > c#,0/ c#,!-

RQSTQ  -!. !-./ .-/ 1-U 

RQSTQ  -!. !-.U .-1 H-.,

RQSTQ  -!. !-1/ .-1H H-U.

RQSTQ  -!. !-"I .-H. I-/.

RQSTQ  -/H !-./ .-U1 ,-H!

RQSTQ  -/H !-.U 1-., ,-UI

RQSTQ  -/H !-1/ H-". I-"1

RQSTQ  -/H !-"I U-!, U-,U

RQSTQ  -,/ !-./ U-I" I-"H

RQSTQ  -,/ !-.U  !-H "-1 

RQSTQ  -,/ !-1/  !-H, U-1I

RQSTQ  -,/ !-"I  1-/1   -I!

NBOPQ  -!. !-./ /-.H I-"1

NBOPQ  -!. !-.U /-UH "-1 

NBOPQ  -!. !-1/ /-H/ U-1,

NBOPQ  -!. !-"I H-HH   -,U

NBOPQ  -/H !-./ U- "  !-/"

NBOPQ  -/H !-.U U-1"   - /

NBOPQ  -/H !-1/   -,1  .-H/

NBOPQ  -/H !-"I  ,-",  H-1"

NBOPQ  -,/ !-./  .-!,  .-H1

NBOPQ  -,/ !-.U   - ,  /-11

NBOPQ  -,/ !-1/  H-,,  H- .

NBOPQ  -,/ !-"I ..-1  "-,U



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 , 

 !"%(& ! C1'+0&%'( ,'-6#$8*/ )*/ *55'$&/ -*/0$8/ Y[&-*/Z *&

,#+,0+8/ Y[&-')Z 6'0$ +# 6$*-%J$* 6$'5'()*0$ )* &$#1#%+3 *( $*+#&%'(

#1*, +# )*(/%&8 #66#$*(&* Y)#Z *& +# 1%&*//* Y1Z: YC,=*++* @ ] AZ

G+&*0+'(S9(H(X+*0'$/(2!,4+$.0/(-0/(011!$#/(,0/'$./(Qc#,0/R(0#(2+*2'*./(Qc#,!-R(4!'$(*+(-0'M%U,0

4$!1!"-0'$(-0(#$+>+%*_(0"($0*+#%!"(+>02(*+(-0"/%#.(+44+$0"#0(Q-+R(0#(*+(>%#0//0(Q>R(K(?260**0(:(V(S



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 ,.

c!$,0 -&(+ > c#,0/ c#,!-

RQSTQ  -!. !-./ "-U ,-H 

RQSTQ  -!. !-.U "-/ ,-U"

RQSTQ  -!. !-1/ I-UI I-"H

RQSTQ  -!. !-"I  /-" U-I!

RQSTQ  -/H !-./ .!-"" "-,.

RQSTQ  -/H !-.U . -1. U-.1

RQSTQ  -/H !-1/ . - .  !-/U

RQSTQ  -/H !-"I .H-"  .-"1

RQSTQ  -,/ !-./ /I-",  !-1!

RQSTQ  -,/ !-.U /H-U.   - H

RQSTQ  -,/ !-1/ /,-I"  .-HH

RQSTQ  -,/ !-"I 1,-/"  H-H!

NBOPQ  -!. !-./ .-/I  !-1!

NBOPQ  -!. !-.U .-1I   - H

NBOPQ  -!. !-1/ .-,  .-HH

NBOPQ  -!. !-"I .-II  H-H!

NBOPQ  -/H !-./ H-H.  /-I,

NBOPQ  -/H !-.U I-11  1-I,

NBOPQ  -/H !-1/ ,-H1  ,-, 

NBOPQ  -/H !-"I   -I .!-H.

NBOPQ  -,/ !-./  !-H  ,-,.

NBOPQ  -,/ !-.U  !-,.  I-".

NBOPQ  -,/ !-1/  .-U .!-!H

NBOPQ  -,/ !-"I  ,-11 .1-II

 !"%(' ! C1'+0&%'( ,'-6#$8*/ )*/ *55'$&/ -*/0$8/ Y[&-*/Z *&

,#+,0+8/ Y[&-')Z 6'0$ +# )*0U%J-* 6$'5'()*0$ )* &$#1#%+3 *( $*+#&%'(

#1*, +# )*(/%&8 #66#$*(&* Y)#Z *& +# 1%&*//* Y1Z: YC,=*++* @ ] AZ



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 ,/

G+&*0+'(S7H(X+*0'$/(2!,4+$.0/(-0/(011!$#/(,0/'$./(Qc#,0/R(0#(2+*2'*./(Qc#,!-R(4!'$(*+(#$!%/%U,0

4$!1!"-0'$(-0(#$+>+%*_(0"($0*+#%!"(+>02(*+(-0"/%#.(+44+$0"#0(Q-+R(0#(*+(>%#0//0(Q>R(K(?260**0(:(V(S

c!$,0 -&(+ > c#,0/ c#,!-

RQSTQ  -!. !-./ /-U   -1 

RQSTQ  -!. !-.U 1-  .-./

RQSTQ  -!. !-1/ 1-IH  /-I,

RQSTQ  -!. !-"I H-,I  I-!!

RQSTQ  -/H !-./   -""  H- !

RQSTQ  -/H !-.U  /- 1  ,- U

RQSTQ  -/H !-1/  1-""  "-..

RQSTQ  -/H !-"I  I- " ..-H!

RQSTQ  -,/ !-./  /-!"  "-./

RQSTQ  -,/ !-.U  H-H1  U-H1

RQSTQ  -,/ !-1/  U-. . -UU

RQSTQ  -,/ !-"I ..-., .I- I

NBOPQ  -!. !-./ U-H.  I-/"

NBOPQ  -!. !-.U U-HH  "-,/

NBOPQ  -!. !-1/ U-UI .!-UI

NBOPQ  -!. !-"I  H-. .H-U!

NBOPQ  -/H !-./ . -, ./-!!

NBOPQ  -/H !-.U . -.1 .1-,,

NBOPQ  -/H !-1/ ./-I .I-IH

NBOPQ  -/H !-"I .U-"" /1-."

NBOPQ  -,/ !-./ /U-,, .I-II

NBOPQ  -,/ !-.U /"-H" .U-II

NBOPQ  -,/ !-1/ /"-I //-H 

NBOPQ  -,/ !-"I 11-/1 1 -/U



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 ,1

 !"%(( ! C1'+0&%'( ,'-6#$8*/ )*/ *55'$&/ -*/0$8/ Y[&-*/Z *&

,#+,0+8/ Y[&-')Z 6'0$ +# &$'%/%J-* 6$'5'()*0$ )* &$#1#%+3 *( $*+#&%'(

#1*, +# )*(/%&8 #66#$*(&* Y)#Z *& +# 1%&*//* Y1Z YC,=*++* @ ] AZ

G+&*0+'(SLH(X+*0'$/(2!,4+$.0/(-0/(011!$#/(,0/'$./(Qc#,0/R(0#(2+*2'*./(Qc#,!-R(4!'$(*+(4$0,%U$0

4$!1!"-0'$(-0(#$+>+%*_(0"($0*+#%!"(+>02(*+(-0"/%#.(+44+$0"#0(Q-+R(0#(*+(>%#0//0(Q>R(K(?260**0(:(V(;

c!$,0 -&(+ > c#,0/ c#,!-

RQSTQ  -!. !-./ /- .  .-/!

RQSTQ  -!. !-.U 1- 1  /- "

RQSTQ  -!. !-1/ 1-.  1-"1

RQSTQ  -!. !-"I H-1,  "-//

RQSTQ  -/H !-./   -H.  ,-."

RQSTQ  -/H !-.U  !-!"  I-1H

RQSTQ  -/H !-1/   -H.  U-,1

RQSTQ  -/H !-"I  .- , .1-.,

RQSTQ  -,/ !-./  U-!1  U-,H

RQSTQ  -,/ !-.U .,-!" . -!I

RQSTQ  -,/ !-1/ /!-H, ./-I 

RQSTQ  -,/ !-"I / -!1 .U-.U

NBOPQ  -!. !-./ ,-.1  .-  

NBOPQ  -!. !-.U ,-1"  .-UU

NBOPQ  -!. !-1/ ,-"1  1-,.

NBOPQ  -!. !-"I U-"1  "-!,

NBOPQ  -/H !-./ . -,  ,-!/

NBOPQ  -/H !-.U ..-""  I- U

NBOPQ  -/H !-1/ .H-11  U-/1

NBOPQ  -/H !-"I /. ./-U!

NBOPQ  -,/ !-./ /.-,1  U-/,

NBOPQ  -,/ !-.U /1-"" .!-IH

NBOPQ  -,/ !-1/ /U-/, ./-/,

NBOPQ  -,/ !-"I 1H-." ."-"H



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 ,H

 !"%*)) ! C1'+0&%'(/ ,'-6#$8*/ )*/ *55'$&/ -*/0$8/ Y[&-*/Z *&

,#+,0+8/ Y[&-')Z 6'0$ +# 6$*-%J$* 6$'5'()*0$ )* &$#1#%+3 *( $*+#&%'(

#1*, +# )*(/%&8 #66#$*(&* Y)#Z *& +# 1%&*//* Y1Z: YC,=*++* @ ] HZ

G+&*0+'(ST(H(X+*0'$/(2!,4+$.0/(-0/(011!$#/(,0/'$./(Qc#,0/R(0#(2+*2'*./(Qc#,!-R(4!'$(*+(-0'M%U,0

4$!1!"-0'$(-0(#$+>+%*_(0"($0*+#%!"(+>02(*+(-0"/%#.(+44+$0"#0(Q-+R(0#(*+(>%#0//0(Q>R(K(?260**0(:(V(;



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 ,,

c!$,0 -&(+ > c#,0/ c#,!-

RQSTQ  -!. !-./ /!-1"  H-H"

RQSTQ  -!. !-.U /1-,"  ,-I!

RQSTQ  -!. !-1/ /,  "-IU

RQSTQ  -!. !-"I /"-H" ./-..

RQSTQ  -/H !-./ .I-H .!-,.

RQSTQ  -/H !-.U .1- 1 ..- !

RQSTQ  -/H !-1/ /H-!1 .1-"I

RQSTQ  -/H !-"I H!-H, /!-I/

RQSTQ  -,/ !-./ 1!-,U .1-"U

RQSTQ  -,/ !-.U 1/-H. .,-,"

RQSTQ  -,/ !-1/ 1U-." /!-!/

RQSTQ  -,/ !-"I HU-!1 /I- !

NBOPQ  -!. !-./ 1-11  H-/1

NBOPQ  -!. !-.U 1-"  ,-1H

NBOPQ  -!. !-1/ 1-U.  "-H 

NBOPQ  -!. !-"I ,-I. ..-"I

NBOPQ  -/H !-./  1-.1 .!-/ 

NBOPQ  -/H !-.U  ,-,1 . -II

NBOPQ  -/H !-1/  H-". .1-H!

NBOPQ  -/H !-"I  H-/, /!-.I

NBOPQ  -,/ !-./ .H .1-H.

NBOPQ  -,/ !-.U ."-/. .,-.U

NBOPQ  -,/ !-1/ /, .U-H"

NBOPQ  -,/ !-"I /"-H, /,-HH

 !"%#*)* ! C1'+0&%'(/ ,'-6#$8*/ )*/ *55'$&/ -*/0$8/ Y[&-*/Z

*& ,#+,0+8/ Y[&-')Z 6'0$ +# )*0U%J-* 6$'5'()*0$ )* &$#1#%+3 *(

$*+#&%'( #1*, +# )*(/%&8 #66#$*(&* Y)#Z *& +# 1%&*//* Y1Z: YC,=*++* @ ] HZ



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 ,I

G+&*0+'(^YH(X+*0'$/(2!,4+$.0/(-0/(011!$#/(,0/'$./(Qc#,0/R(0#(2+*2'*./(Qc#,!-R(4!'$(*+(#$!%/%U,0

4$!1!"-0'$(-0(#$+>+%*_(0"($0*+#%!"(+>02(*+(-0"/%#.(+44+$0"#0(Q-+R(0#(*+(>%#0//0(Q>R(K(?260**0(:(V(;

c!$,0 -&(+ > c#,0/ c#,!-

RQSTQ  -!. !-./ "-H" .!-I1

RQSTQ  -!. !-.U "-I, ..-./

RQSTQ  -!. !-1/ U-U1 .H-!.

RQSTQ  -!. !-"I   -"" /!-U 

RQSTQ  -/H !-./ .!-,1 .I-1H

RQSTQ  -/H !-.U .H-." .U-1/

RQSTQ  -/H !-1/ .,-.1 //- .

RQSTQ  -/H !-"I /"-.1 1!-U 

RQSTQ  -,/ !-./ 1!-/. //- 1

RQSTQ  -,/ !-.U /,-U, /H-H/

RQSTQ  -,/ !-1/ 1U-11 /U-UU

RQSTQ  -,/ !-"I ,!-/. 1U-1!

NBOPQ  -!. !-./ .1-I" .!-1/

NBOPQ  -!. !-.U .1-.1 . -U!

NBOPQ  -!. !-1/ .H-H .1-,H

NBOPQ  -!. !-"I .U-1 /!-1H

NBOPQ  -/H !-./ ."- 1 .I-!1

NBOPQ  -/H !-.U ."- " ."-UU

NBOPQ  -/H !-1/ /U-/, /.-,.

NBOPQ  -/H !-"I H1-H, 1!-/!

NBOPQ  -,/ !-./ H,-/. /.-,H

NBOPQ  -,/ !-.U HI-I, /H-!!

NBOPQ  -,/ !-1/ ,1-/. /U-/U

NBOPQ  -,/ !-"I ,.-.1 1"-,,



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 ,"

 !"%*)+ ! C1'+0&%'(/ ,'-6#$8*/ )*/ *55'$&/ -*/0$8/ Y[&-*/Z *&

,#+,0+8/ Y[&-')Z 6'0$ +# &$'%/%J-* 6$'5'()*0$ )* &$#1#%+3 *( $*+#&%'(

#1*, +# )*(/%&8 #66#$*(&* Y)#Z *& +# 1%&*//* Y1Z: YC,=*++* @ ] HZ

#A4842J%$&7$&6$%&+5%*2040%&(22*%0+5%&34+&2$%&+$3+5%$8040(:8%&)+43E(>*$%&6(@7$%%*%&9:80+$

>*$& 2A5;:2*0(:8& 7$%& $'':+0%& 6426*25%& F& 34+0(+& 7*&9:7D2$& $%0& %(9(24(+$& F& 6$22$& 7$%& ;42$*+%

9$%*+5$%&%*+&64842&$0&6$&>*$2>*$&%:(0&24&7$8%(05&4334+$80$&7*&%:2-&24&;(0$%%$&7$&0+4;4(2&$0

24&':+9$&7$&24&%*+'46$&460(;$&7*&6:+3%&7$&6E4++*$G

::8S8(=44*%2+#%!"_(>.$%1%2+#%!"(0#(2!$$02#%!"(-'(,!-U*0

::8S8:8(=44*%2+#%!"(-'(,!-U*0(.#+&*%(4!'$(-0/(2!$4/(-0(26+$$'0(-0
-%,0"/%!"/($.0**0/(0#(-+"/(-0/(2!"-%#%!"/($.0**0/(-0(#$+>+%*

::8S8:8:8( !"-%#%!"/($.0**0/(-0(#$+>+%*

b i(0$%%$&9:J$88$&7$&24?:*+&V&;&s& -H&9&W&%&dH-1&`9&W&Ee

b
M$8%(05&4334+$80$&4*&9:9$80&7*&24?:*+&7&s& G.U&)&W&69

/
&%:(0&V& .U!&`)&W&9

/
&:*& .-U

`BW9
/
&-&6$00$&7$+8(D+$&0+48%':+940(:8&$%0&856$%%4(+$&3:*+&2A4332(640(:8&7$%&9:7D2$%

7$&{:+[406E`(8&$0&{$$&S2:*)EG

b #4+)$*+&7$&0+4;4(2&V&?&s&!-/ &9&3:*+&RQSTQ&$0&?&s&!G/H&9&3:*+&NBOPQ

b O+:':87$*+&9:J$88$&7$&24?:*+&V&4&s&!G.H&9D0+$%

b T433:+0&`&s&4&W&?&V&`&s&!-"!,&3:*+&24&':+9$&%46+4-&$0&`&s&!GI 1&3:*+&$8394

::8S8:8;8( +$+2#.$%/#%N'0/(W.!,.#$%N'0/(-0/(/'$1+20/(+2#%>0/

7 &(b(:

#$&+433:+0&` &s&# &W&E&V&` &s& -I 1&3:*+&RQSTQ&$0&` &s&.- /,&3:*+&NBOPQ

#$&+433:+0&`.&s&7 &W&7/&V&`.&s& -.U!&3:*+&%46+4&$0&`.&s& -1,1&3:*+&NBOPQ

I0/(+"W*0/&V



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 ,U

::8S8:8P8(r>+*'+#%!"(-0/(011!$#/()(4+$#%$(-'(,!-U*08

#$%&;42$*+%&7$& 2A$'':+0& 7$& +5%(%0486$&F& 24& 0+460(:8&$8&4332(>*480& 2$&9:7D2$&3+:3:%5&%:80

+$%3$60(;$9$80&+$3+5%$805$%&%*+&2$&04?2$4*&%*(;480&dZ4?2$4*&H e&$0&6$&3:*+&2$%&7(''5+$80$%

;(0$%%$%&*0(2(%5$%&$0&3:*+&6E46*8$&7$%&7$*K&':+9$%&7$&%*+'46$%&460(;$%V

G+&*0+'(^:(H(?11!$#(c#(2+*2'*.()(4+$#%$(-'(,!-U*0(4$!4!/.(4!'$(*0/(2!$4/($.0*/8

i(0$%%$%&d9&W

%e

!-./ !-.U !-1/ !-"I  -H&

RQSTQ&f0

d74Be

 !1-H!   .-!/  .,-!"  HH-I,  "/-1.

NBOPQ&f0

d74Be

/!1-/" /.,-/! /,I-./ 1H/-,U H/1-./

S$%&;42$*+%&:80&505&6:++()5$%&34+&7$%&6:$''(6($80%&7$&6:++$60(:8&7(9$8%(:88$2%&>*(&%:80

+$%3$60(;$9$80&5)4*K&F& !!!&3:*+&24&':+9$&RQSTQ&$0& !&3:*+&24&':+9$&NBOPQG&S$6(&4

505&(93:%5&34+&2$%&*8(05%&6:8%(75+5$%&2:+%&7$%&$%%4(%G&N8&$''$0&24&7$8%(05&4334+$80$&7*&%:2

6:8%(75+5$&(8(0(42$9$80&$8&)&W&69
/
&4&505&0+48%':+95$&$8&`)&W&9

/
-&2$%&2:8)*$*+%&d?&V&24+)$*+

7$&0+4;4(2e&$8&9D0+$G&#A5>*40(:8&7(9$8%(:88$22$&+$%0$&6$3$87480&0:*[:*+%&;5+('(5$G



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 I!

::8^8( !,4+$+%/!"(-'(,!-U*0(!&#0"'(+>02(*0/(,!-U*0/(1$.N'0,,0"#
'#%*%/./(q!$O+#26j%"(0#(q00( *!'W8

Q'(8& 7$& ;5+('($+& 24& '(4?(2(05& 7*&9:7D2$& 504?2(-& *8$&4842J%$& 6:934+40(;$& 4;$6& 2$%&9:7D2$%

'+5>*$99$80&*0(2(%5%&F&%4;:(+&2$%&9:7D2$%&7$&{:+[406E`(8&$0&{$$&S2:*)E&&4&505&+542(%5$G

O:*+&6$24&6$+04(8%&34+49D0+$%&*0(2(%5%&748%&6$%&7$*K&7$+8($+%&9:7D2$%&%:80&F&75'(8(+G&#$%

+$240(:8%&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8&7$&6$%&7$*K&6E$+6E$*+%&%:80&+$%3$60(;$9$80&V

q!$O+#26j%"&V

O:*+&2$%&:*0(2%&3:+05%&5:_ ? B

q00( *!'W6&V



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 I 

O:*+&6$&>*(&$%0&7$%&;42$*+%&7$&|& d+5%(%0486$&%356('(>*$&7*&%:2e&$0&$& d6:$''(6($80&7$

':+9$&7$%&;$+%:(+%e&*0(2(%5%&748%& 24&+$240(:8&7$&{:+[406E`(8&%:80& +$%3$60(;$9$80&3:*+& 2$%

7$*K&':+9$%&V

#$%&$%%4(%&50480&+542(%5%&%*+&2$&9^9$&0J3$&7$&%:2&d%:2&25)$+&0$K0*+$&%4?2:&@&2(9:8$*%$

4;$6&'4(?2$&0$8$*+&$8&4+)(2$e-&24&;42$*+&7$&|&$%0&24&9^9$&k&$22$&$%0&7$&/H!!&74BW9
.
-&6$00$

;42$*+&$%0&24&2(9(0$&%*35+($*+$&3:*+&2$%&%:2%&25)$+%&$0&24&2(9(0$&(8'5+($*+$&3:*+&2$%&%:2%&7(0%

9:J$8%G

#$&6E:(K&7$&6$&34+49D0+$&$%0&%:*;$80&0+D%&752(640&F&750$+9(8$+-&2$&8:9?+$&7$&':+9$%&7$

%*+'46$%&460(;$%&50480&0+D%&(93:+0480G&#$%&;42$*+%&6E:(%($%&6:++$%3:87$80&F&6$22$%&7:885$%

34+&{:+[406E`(8&3:*+&7$%&;(0$%%$%&6:93+(%$%&$80+$& &$0&.-1&9&W&%G

#$%& ;42$*+%& 7$& 2A$'':+0& :?0$8*$%& 4;$6& 6$%&9:7D2$%-& 3:*+& 2$%&9^9$%& 6:87(0(:8%& 7$

;(0$%%$&$0&7$&%:2&%:80&V

G+&*0+'(^P(H(?11!$#(1#(2+*2'*.()(4+$#%$(,!-U*0(q!$O+#26j%"

i(0$%%$%&d9&W

%e

!-./ !-.U !-1/ !-"I  -H

RQSTQ&f0

d74Be

.I.-!I .I.-HH .I1-  .".-U" /!,- .

NBOPQ&f0

d74Be

/!,-U1 /!I-/H /!"-,I / ,- " //H-I"

G+&*0+'(^S(H(?11!$#(c#(2+*2'*.()(4+$#%$(-'(,!-U*0(q00( *!'W68



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 I.

X%#0//0/(Q,(V
/R

!-./ !-.U !-1/ !-"I  -H!

J= F=(c#
Q-+@R

//1-!/ //1-UU //"-!I /HH-HI 1! -.H

?@AB=(c#
Q-+@R

/II- / /I"-. /" -,U 1! -1H 1H/-!.

#A4332(640(:8&7$& 6$%&7$*K&9:7D2$%&3:*+& 24& 750$+9(840(:8&7$& 2A$'':+0& 7$& +5%(%0486$&F

24&0+460(:8-&6:8'(+9$&2$%&+5%*2040%&7$&8:%&0+4;4*K-&F&%4;:(+&>*$&24&':+9$&NBOPQ&$%0&32*%

$K()$480$&$8&58$+)($&3:*+&24&+542(%40(:8&7*&24?:*+-&6$6(&$%0&32*%&466$80*5&4*&8(;$4*&7$%

+5%*2040%&:?0$8*%&4;$6& 2$&9:7D2$&504?2(G&#A$'':+0&4*)9$80$&5)42$9$80&4;$6& 24&;(0$%%$&7$

0+4;4(2G&S$24&9$0&7:86&$8&5;(7$86$&2A(93:+0486$&7$%&64+4605+(%0(>*$%&)5:950+(>*$%&7$&24

%*+'46$&460(;$&7*&6:+3%&7$&6E4++*$&(80+:7*(0$%&4*&8(;$4*&7*&9:7D2$&>*$&8:*%&4;:8%&504?2(-

6$%&+5%*2040%&%:80&(22*%0+5%&%*+&2$%&)+43E$%&%*(;480%&df()G& !/eG

#4&%(932('(640(:8&7*&9:7D2$&7$&{:+[406E`(8-&%:*%&24&':+9$&f0&s&|G4G?-&6A$%0&F&7(+$&%48%

0$8(+&6:930$&7$&24&;(0$%%$&$0&7$&24&':+9$&7$%&%*+'46$%&460(;$%-&7:88$+4(&24&9^9$&;42$*+&3:*+

f0&>*$2>*$&%:(0&24&':+9$&7$%&%*+'46$%&460(;$%&7$%&6:+3%&7$&6E4++*$G

 !"%#*),! G(#+K/* ,'-6#$#&%1* )*/ *55'$&/ [& *( 5'(,&%'( )* +# 1%&*//*

)4#1#(,*-*(& 6'0$ ,=#70* -')J+* *& 6'0$ ,=#70* 5'$-* #Z P#,$# *& 2Z CDEFG



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 I/

::898(="+*\/0(-0(*+(1%+&%*%#.(-0/(,!-U*0/(-0(q!$O+#26j%"(0#(-0(q00
 *!'W6

::898:8(<"#$!-'2#%!"

#A5;42*40(:8& 7$& 2A$'':+0& 7$& +5%(%0486$& F& 24& 0+460(:8& >*A:33:%$& 2$& %:2-& 4;$6& %$%& 3+:3+(505%

3EJ%(6:&w&95648(>*$%-&F&2A4;486$9$80&7A*8&6:+3%&7$&6E4++*$&F&%:6&'4(0&2A:?[$0-&7$&32*%($*+%

0+4;4*K&7$&+$6E$+6E$&7:80&2$%&+5%*2040%&4?:*0(%%$80&F&24&3+5%$8040(:8&7$&32*%($*+%&9:7D2$%

940E5940(>*$%&6(05%&3+5657$99$80G&S$%&9:7D2$%&(80+:7*(%$80&%:*;$80&2$%&3+:3+(505%&7*

%:2-&8:0499$80&%4&+5%(%0486$&%356('(>*$&$0&%4&94%%$&;:2*9(>*$G&#A4842J%$&7$&6$%&9:7D2$%

9:80+$&>*$&2$%&64+4605+(%0(>*$%&)5:950+(>*$%&7$%&%*+'46$%&460(;$%&8$&%:80&6$3$87480&34%

3+(%$%&$8&6:8%(75+40(:8G&#A:?[$60('&7$&6$0&4+0(62$&$%0&7$&9:80$+&>*$& 2$&6E:(K&7*&9:7D2$&F

*0(2(%$+&3:*+&*8$&5;42*40(:8&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8&4&*8$&(93:+0486$&>*487&24

3+56(%(:8&7$&6426*2&$%0&+$6E$+6E5$G&O:*+&6$24&7$*K&9:7D2$%&:80&505&6E:(%(%&2$&3+$9($+&$%0

6$2*(&3+:3:%5&34+&{:+[40%6E`(8-&2$&%$6:87&6$2*(&3+:3:%5&34+&{$$&S2:*)EG

#A*8$& 7$%& 3+5:66*340(:8%& 7$%& 4)+(6*20$*+%& $%0& 2A5;42*40(:8& 7$& 24& 6:8%:9940(:8& $8

58$+)($&3:*+& 24&9(%$$8&3246$&7A*8$&6*20*+$&7:885$G&O:*+& 6$24&32*%($*+%&950E:7$%&%:80

3+:3:%5$%-&34+9(&$22$%&8:*%&$8&+$0($87+:8%&6$22$&7*&+5%$+;:(+&32$(8&>*(&$%0&*8$&950E:7$

7(+$60&94(%&3$*&3+56(%$&$0&6$22$&7$&2A5;42*40(:8&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8G

O:*+&2$*+%&%(932(6(05%-&2$%&9:7D2$%&2$%&32*%&*0(2(%5%&3:*+&6426*2$+&2$%&$'':+0%&7$&+5%(%0486$

F&24&0+460(:8&%:80&+$%3$60(;$9$80&6$2*(&7$&{:+[40%6E`(8&$0&6$2*(&7$&{$$&S2:*)EG



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 I1

S$%&7$*K&9:7D2$%&(80+:7*(%$80&24&3+:':87$*+&d4e&$0&24&24+)$*+&d?e&7$&0+4;4(2&7*&24?:*+-&24

;(0$%%$&7A4;486$9$80&$0&2$%&64+4605+(%0(>*$%&7*&%:2&k&3:*+&{:+[40%6E`(8&6A$%0&24&+5%(%0486$

%356('(>*$& 7*& %:2& d`e& 34+& 6:80+$& {$$& S2:*)E& (80+:7*(0& 24& 7$8%(05& 4334+$80$& 7*& %:2& dqeG

{:+[40%6E`(8&(80+:7*(0&*8&34+49D0+$&7$&':+9$&s_&7$%&%*+'46$%&460(;$%-&>*(&$%0&%:*;$80&0+D%

7(''(6(2$&F&750$+9(8$+-&%$%&;42$*+%&50480&6:93+(%$%&$80+$& H!!&$0&.!!!&74BG%.W&9
1
G&O:*+

8:0+$&$%%4(-&2$%&$'':+0%&7$&+5%(%0486$&F&24&0+460(:8&%$+:80&+$%3$60(;$9$80&8:05%&V

f0R46+4&V&$'':+0&7$&+5%(%0486$&9$%*+5&%*+&64842&3:*+&24&':+9$&RQSTQ&d74Be

f0N8394&V&$'':+0&7$&+5%(%0486$&9$%*+5&%*+&64842&3:*+&24&':+9$&NBOPQ&d74Be

f0{:+&&V&$'':+0&7$&+5%(%0486$&6426*25&4;$6&2$&9:7D2$&7$&{:+[40%6E`(8&d74Be

f0{$$&&V&$'':+0&7$&+5%(%0486$&6426*25&4;$6&2$&9:7D2$&7$&{$$&S2:*)E&d74Be

RQSTQ&V&R:6(50$&Q2)5+($88$&7$&S:8%0+*60(:8&3:*+&24&T5':+9$&Q)+4(+$G

NBOPQ&V&N80+$3+(%$&B40(:842$&7$&O+:7*60(:8&7$&P405+($2%&Q+40:(+$%G

::898;8(B+#.$%0*/(0#(B.#6!-0/

Q'(8&7$&9$00+$&$8&5;(7$86$&2A$''$0&7$&24&':+9$&7$%&%*+'46$%&460(;$%&%*+&2A$'':+0&7$&+5%(%0486$

F& 24& 0+460(:8-& #$%& $%%4(%& %$& %:80& 75+:*25%& %*+& *8& 64842& 7$& 0+460(:8& 4;$6& 7$%& 9:7D2$%

+57*(0%&7A56E$22$&*8&7$9(-&7$&7$*K&6:+3%&7$&6E4++*$&F&%:6%&'4?+(>*5%&$8&Q2)5+($-&24&':+9$

RQSTQ&$0&24&':+9$&NBOPQG&#$%&+4(%:8%&7$&6$&6E:(K&%:80&24&+$6E$+6E$&7$&24&94]0+(%$&7$%

64+4605+(%0(>*$%&3EJ%(6:&w&95648(>*$&7*&%:2&3:*+&5;(0$+&0:*0$&(80$+460(:8&7$&6$%&$''$0%&%*+

2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8G&#$%&$'':+0%&%*+&64842&:80&505&750$+9(85%&4;$6&3+56(%(:8&F

2A4(7$&7$&6430$*+%&7A$'':+0&$K0$8%(:950+(>*$%G

G+&*0+'(^^(H( +$+2#.$%/#%N'0/(W.!,.#$%N'0/(-0/(-0'M(,!-U*0/($.-'%#/(-0(2!$4/(-0(26+$$'0

 !$4/(-0(26+$$'0 ?@AB= J= F=
f:+9$&7*&%:6 Z+435l:m742 Z+435l:m742

_4*0$*+&7*&6:+3%&E&d99e ..! . "

#:8)*$*+&3+:[$05$&2&d99e 1I! 1,!

#4+)$*+&?&d99e  H!  H!

Q8)2$&7A$80+*+$&p&d�e .U  I

Q8)2$&7A4004>*$&q&d�e /" /U

Q8)2$&7A(862(84(%:8&r&d�e /H //

Q8)2$&7$&9:805$&7$&24&?487$

7$&0$++$&�&d�e

1! 1"

::898P8( !"-%#%!"/(-0(#$+>+%*(H



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 IH

M$8%(05&4334+$80$&7*&%:2&V&74&s& H!&`B&W&9
/

T5%(%0486$&%356('(>*$&7*&%:2&V&`&s& "!!!&B&W&9X

#4+)$*+&7$&0+4;4(2&7$%&6:+3%&7$&6E4++*$&$%0&24&9^9$&$0&$%0&7$&V&?&s&!- H&9

Z+:(%&3+:':87$*+%&7$&0+4;4(2&:80&505&6E:(%($%-&$22$%&%:80&7$&4&s&!-!I-&!-!U&$0&!- .&9G

O:*+& 2$&6426*2&7$& 2A$'':+0&7$&+5%(%0486$&F& 24& 0+460(:8&4;$6& 2$&9:7D2$&7$&{:+[40%6E`(8-

8:*%&4;:8%&3+(%&7$*K&;42$*+%&7$&s8(#4&3+$9(D+$&7$& H!!&B%X&W&91&3:*+&2$&;$+%:(+&RQSTQ

>*(&$%0&7$&':+9$&6J2(87+(>*$&$0& IH!&B%X&W&9
1
&3:*+&2$&;$+%:(+&NBOPQ&>*(&4&*8$&0$87486$

6*20*+42$G&#4&;4+(40(:8&7*&6:$''(6($80&7$&':+9$&8A$%0&34%&0+D%&%()8('(640(;$&%*+& 24&;42$*+&7$

2A$'':+0&6426*25&4;$6&2$&9:7D2$&7$&{:+[40%6E`(8-&$8&$''$0&748%&2$%&6:87(0(:8%&7$&8:%&$%%4(%-&%(

8:*%&6:8%(75+:8%&2A$'':+0&6426*25&F&24&3+:':87$*+&7$&!- .&9D0+$%&$0&F&24&;(0$%%$&7$&!- H&9&W

%&$0&>*$&24&;4+(40(:8&7$&�&34%%$&7$& !!!B%X&W&9
1
&F&.!!!&B%X&W&9

1
&24&;4+(40(:8&7$&2A$'':+0&%$+4

7$&/.-11&74B&F&/.-1"&74BG&S$00$&;4+(40(:8&$%0&24&9^9$&3:*+&2$%&7$*K&':+9$%&7$&%*+'46$%

460(;$%G&#$&6E:(K&7$&24&;42$*+&7$&6$&6:$''(6($80&8A4*+4&7:86&34%&*8$&0+D%&)+487$&(8'2*$86$

%*+&2A4842J%$G

::898S8(F./'*#+#/(-0/(011!$#/(-0($./%/#+"20()(*+(#$+2#%!"

#$%&+5%*2040%&7$%&;42$*+%&7$%&$'':+0%&7$&+5%(%0486$&F&24&0+460(:8&9$%*+5%&%*+&64842&$0&6426*25%

F& 2A4(7$& 7$%&9:7D2$%& 7$& {:+[40%6E`(8& $0& 7$& {$$& S2:*)E& %:80& +$3+(%& 748%& 2$%& 04?2$4*K

%*(;480%&V&d04?2$4*K&H,&$0&HI&eG

G+&*0+'(^9(H(>+*0'$/(2!,4+$.0/(-0/(011!$#/(,0/'$./(/'$(2+"+*(0#(2+*2'*./(+>02(q!$O+#/26j%"(0#(q00

 *!'W6(4!'$(*+(1!$,0(J= F=

f0d74Be 4d9e ;d9W%e �&dB%XW91e f0{xT

d74Be

f0{NN&d74Be

  -"H !-!I !-!1  H!!  "-U!  1-,I

 /-. !-!I !-!H  H!!  "-U!  1-,"

 . !-!I !-!I  H!!  "-U  1-,U

 .-H !-!I !- H  H!!  "-U1  1-II

..-11 !-!U !-!1  H!! .1-/! .1-.H

. -H. !-!U !-!H  H!! .1-/ .1-.H

..-. !-!U !-!I  H!! .1-/ .1-.I

.1- . !-!U !- H  H!! .1-/H .1-/"

1 -  !- . !-!1  H!! /.-1! 1/-  

1!-IU !- . !-!H  H!! /.-1 1/-  

/" !- . !-!I  H!! /.-1 1/- /

/H-U" !- . !- H  H!! /.-1, 1/-."

G+&*0+'(^7(H(>+*0'$/(2!,4+$.0/(-0/(011!$#/(,0/'$./(/'$(2+"+*(0#(2+*2'*./(+>02(q!$O+#/26j%"(0#(q00

 *!'W6(4!'$(*+(1!$,0(?@AB=



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 I,

c#(Q-+@R +Q,R >Q,V/R s&(Q@/tV
,SR

c#q3F
Q-+@R

c#q??(Q-+@R

 /-HH !-!I !-!1  IH!  "-U!  1-,I

  -" !-!I !-!H  IH!  "-U!  1-,"

 .- !-!I !-!I  IH!  "-U  1-,U

.U-/ !-!I !- H  IH!  "-U1  1-II

//-." !-!U !-!1  IH! .1-/! .1-.H

.I-H !-!U !-!H  IH! .1-/ .1-.H

.,-., !-!U !-!I  IH! .1-/ .1-.I

/!-1U !-!U !- H  IH! .1-/H .1-/"

H1-, !- . !-!1  IH! /.-1! 1/-  

HH !- . !-!H  IH! /.-1 1/-  

HH-1 !- . !-!I  IH! /.-1 1/- /

HU !- . !- H  IH! /.-1, 1/-."

::898^8(C%/2'//%!"(-0/($./'*#+#/

::898^8:8(="+*\/0(2!,4+$+#%>0(-0/(>+*0'$/(,0/'$.0/(0#(2+*2'*.0/(-0(*5011!$#

#$%&3+$9(D+$%&:?%$+;40(:8%&9:80+$80&>*$&2$%&$'':+0%&6426*25%&%:80&7$&9^9$&;42$*+%&3:*+

6E46*8&7$%&9:7D2$%-&6$22$%@6(&%:80&%*35+($*+$%&3:*+&2$&9:7D2$&7$&{$$&S2:*)EG&#$%&;42$*+%

9$%*+5$%&%*+&64842&7$&0+460(:8&%:80&7(''5+$80$%&7$&6$22$%&6426*25$%&$0&32*%&(93:+0480$%&3:*+

24&':+9$&NBOPQG&h2&4334+4]0&7:86&>*$&2$&6E:(K&7*&9:7D2$&3:*+&2A5;42*40(:8&7$&2A$'':+0&7$

+5%(%0486$&F&24&0+460(:8&7:(0&%$&'4(+$&$8&+$240(:8&4;$6&24&':+9$&7$&24&%*+'46$&460(;$G

 !"%#*)- ! ;'-6#$#%/'( )*/ *55'$&/ -*/0$8/ *& ,#+,0+8/ 6'0$ +# 6$'5'()*0$ )* B3@H -



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 II

 !"%*). ! 1#$%#&%'( )*/ *55'$&/ -*/0$8/ *& ,#+,0+8/ *(

$*+#&%'( #1*, +# 1%&*//* )4#1#(,*-*(& *& +# 6$'5'()*0$ )* &$#1#%+

#A4842J%$&7$&6$%&6:*+?$%&9:80+$&>*$&3:*+&24&3+$9(D+$&3+:':87$*+&7$&0+4;4(2-&2$%&$'':+0%

9$%*+5%&%*+&64842&%:80&(8'5+($*+$%&F&6$22$%&6426*25$%&F&2A4(7$&7$%&9:7D2$%G&O:*+&24&7$*K(D9$

3+:':87$*+&2$%&$'':+0%&6426*25%&%:80&7$&9^9$%&;42$*+%&4;$6&7$%&;42$*+%&9$%*+5$%&3:*+&24

':+9$&NBOPQ&%*35+($*+$%&F&6$22$%&6426*25$%&$0&F&6$22$%&9$%*+5$%&7$& 24&':+9$&RQSTQG

O:*+&24&0+:(%(D9$&3+:':87$*+-& (2&$%0&F&+$94+>*$+&>*$&2$%&;42$*+%&9$%*+5$%&3:*+&24&':+9$

NBOPQ&%:80&32*%&(93:+0480$%&$0&>*$&6$22$%&9$%*+5$%&3:*+&RQSTQ&%:80&%*35+($*+$%&4*K

;42$*+%&6426*25$%&F&2A4(7$&7*&9:7D2$&7$&{:+[40%6E`(8G

Q'(8&7$&6E:(%(+&6:++$60$9$80&2$&9:7D2$&433+:3+(5&3:*+&2A5;42*40(:8&6:++$60$&7$&2A$'':+0

7$&+5%(%0486$&F&24&0+460(:8-&*8$&4842J%$&%040(%0(>*$&7$%&+5%*2040%&$%0&+542(%5$G

::898^8;8(F./'*#+#/(-0(*5+"+*\/0(-0/(2!$$.*+#%!"/

#$%&;42$*+%&7$%&6:$''(6($80%&T&7$&6:++5240(:8&$80+$& 2$%&$'':+0%&9$%*+5%&%*+&64842&$0&6$*K

6426*25%&F& 2A4(7$&7$%&9:7D2$%&7$&{:+[40%6E`(8&$0&{$$&S2:*)E&%:80& +$3+5%$805%&748%& 2$

04?2$4*&%*(;480&d04?2$4*&H"e&V

G+&*0+'(^L(H(,+#$%20(-0(2!$$.*+#%!"(0"#$0(*0/(-%11.$0"#0/(>+*0'$/(-0/(011!$#/8

& c#?"4,+ c#q00 c#q!$ c#J+2$+
c#?"4,+ @ & & &

c#q00 !-U,/ @ & &

c#q!$ !-UHU1 !-UUI1 @ &

c#J+2$+ !-U1U/ !-UU!I !-UU U @



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 I"

#A4842J%$&7$&6$&04?2$4*&9:80+$-&*8$&0+D%&?:88$&6:++5240(:8&$80+$&2$%&7(''5+$80$%&;42$*+%

7$%&$'':+0%&7$&+5%(%0486$&F&24&0+460(:8G

::898^8P8(="+*\/0(4+$($.W$0//%!"(,'*#%4*0

Q'(8& 7A4842J%$+& 2A:+7+$& 7A(93:+0486$& 7$%& 2(4(%:8%& $80+$& 2$%& ;42$*+%& 9$%*+5$%& $0& 6$22$%

6426*25$%&4;$6&2$%&9:7D2$%-&8:*%&4;:8%&6E:(%(&24&950E:7$&7$%&+5)+$%%(:8%&9*20(32$%&3:*+

6E46*8&7$%&$'':+0%&9$%*+5%&3:*+&2$%&7$*K&':+9$%&7$&%*+'46$%&460(;$%G&#$%&04?2$4*K&HU&$0

,!&+$3+5%$80$80&2$%&+5%*2040%&7$&2A4842J%$&3:*+&24&':+9$&NBOPQ-&2$%&04?2$4*K&, &$0&,.-&6$*K

7$&24&':+9$&RQSTQG

G+&*0+'(^T(H(="+*\/0(-0($.W$0//%!"(,'*#%4*0(4!'$(c#?"4,+(b(1(Qc#q!$_(c#q00R8

X+$%+&*0()(0M4*%N'0$H
c#?"4,+

& & &

O4+49D0+$ N%0(940(:8 N++$*+&ZJ3$ O+:?4?(2(05

SxBRZQBZN H-!1U 1I-"/" !-U "/

f0{$$  -I.,  -"!I !-/,1/

f0{:+ @&!-I.H /-"1" !-"H1,

Ft(b(T;_77L^([

Ft(+O'/#.(b(T:_:7PL[8

G+&*0+'(9Y(H(="+*\/0(-0(>+$%+"20(c#?"4,+(b(1(Qc#q!$_(c#q00R

J!'$20 J!,,0(-0/
2+$$./

C-*  +$$.(,!\0" c A$!&+&%*%#.

P:7D2$ /..H-!/ .  , .-H HI-" !-!!!!

T5%(7* .H -!.. U .I-"U & &

Z:042&dS:++Ge /1I,-!H   & & &

#$&04?2$4*&HU&9:80+$&2$%&+5%*2040%&7$&2a4[*%0$9$80&7a*8&9:7D2$&7$&+5)+$%%(:8&2(854(+$

9*20(32$&3:*+&756+(+$&24&+$240(:8&$80+$&f0N8394&$0&2$%&7$*K&;4+(4?2$%&$K32(640(;$%&f0{:+&$0

f0{$$G&#a5>*40(:8&7*&9:7D2$&4[*%05&$%0&V

c#?"4,+(b(^_YST(f(:_7;9ec#q00(K(Y_7;^ec#q!$

S:99$&24&;42$*+&7$&24&3+:?4?(2(05&748%&2$&04?2$4*&,!&$%0&(8'5+($*+$&F&!G! -&(2&J&4&*8$

+$240(:8&%040(%0(>*$9$80&%()8('(640(;$&$80+$&2$%&;4+(4?2$%&4*&8(;$4*&7$&6:8'(486$&7$&UUcG

O:*+&750$+9(8$+&%(& 2$&9:7D2$&3$*0&^0+$&%(932('(5-&8:0$+&>*$& 24&32*%&)+487$&;42$*+&7$

3+:?4?(2(05&3:*+&2$%&;4+(4?2$%&$K32(640(;$%&$%0&7$&!-"H1,-&$0&$%0&4%%:6(5$&F&f0{:+G&S:99$

24&;42$*+&7$&24&3+:?4?(2(05&$%0&%*35+($*+$&:*&5)42$&F&!G !-&2A$'':+0&6426*25&4;$6&2$&9:7D2$&7$

{:+[40%6E`(8-&8a$%0&34%&%040(%0(>*$9$80&%()8('(640('&4*&8(;$4*&7$&6:8'(486$&7$&U!c&:*&32*%G

Q(8%(-&8:*%&3:*;:8%&$8;(%4)$+&7$&%*33+(9$+&f0{:+&7*&9:7D2$G&S$&>*(&%()8('($&>*$&3:*+&2$

6:+3%&7$&6E4++*$&NBOPQ-&2$&9:7D2$&7$&{$$&S2:*)E&%$+4&7:86&6E:(%(&3:*+&4;:(+&7$%&;42$*+%

7$&2A$'':+0&32*%&3+:6E$&7$&24&+542(05G

G+&*0+'(9:(H(="+*\/0(-0($.W$0//%!"(,'*#%4*0(4!'$(c#J+2$+(b(1(Qc#q!$_(c#q00R



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 IU

X+$%+&*0()(0M4*%N'0$H
c#J+2$+&
A+$+,U#$0 ?/#%,+#%!" ?$$0'$(G\40 A$!&+&%*%#.
SxBRZQBZN @ "-IU/  1-1U !-..,U

f0{$$ !-.1! !-H1I !-,I!U

f0{:+  -1,  - ,H !-.1 H

Ft(b(TL_S;S([

Ft(+O'/#.(b(TL_Y7PL([

G+&*0+'(9;(H(="+*\/0(-0(>+$%+"20(c#J+2$+(b(1(Qc#q!$_(c#q00R8

J!'$20 J!,,0(-0/
2+$$./

C-*  +$$.(,!\0" c A$!&+&%*%#.

P:7D2$  1/"-H1 . I U-.I ." -!1 !-!!!!

T5%(7* ./-!/ U .-H, & &

Z:042&dS:++Ge  1, -HI   & & &

#$&04?2$4*&, &9:80+$&2$%&+5%*2040%&7$&2a4[*%0$9$80&7a*8&9:7D2$&7$&+5)+$%%(:8&2(854(+$

9*20(32$&3:*+&756+(+$&24&+$240(:8&$80+$&f0N%46+4&$0&2$%&7$*K&;4+(4?2$%&$K32(640(;$%&f0{:+&$0

f0{$$G&#a5>*40(:8&7*&9:7D2$&:?0$8*&$%0&V

c#J+2$+(b(K:L_7TP(f(Y_;SYec#q00(f(:_S9:ec#q!$

S:99$&2$&64%&3+5657$80-&24&;42$*+&7$&24&3+:?4?(2(05&748%&2$&04?2$4*&,.&$%0&(8'5+($*+$

F& !G! -& (2& J& 4& *8$& +$240(:8& %040(%0(>*$9$80& %()8('(640(;$& $80+$& 2$%& ;4+(4?2$%& 4*& 8(;$4*& 7$

6:8'(486$&7$&UUcG&MA4*0+$&34+0-&2$%&;42$*+%&7$&3+:?4?(2(05&7*&04?2$4*&, -&9:80+$80&>*$&2$

9:7D2$&7$&{:+[40%6E`(8&%$+4&*0(2(%5&3:*+&2A5;42*40(:8&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8

$K()5&34+&24&':+9$&RQSTQG

::878( !"2*'/%!"

Q*&0+4;$+%&7$&6$%&+5%*2040%-&(2&4334+4]0&>*$&V

b #$%&;42$*+%&9$%*+5$%&%:80&7(''5+$80$%&7$%&;42$*+%&6426*25$%&4;$6&2$%&9:7D2$%&7$

{:+[40%6E`(8&$0&7$&{$$&S2:*)EG

b #$%&;42$*+%&7$%&$'':+0%&7$&+5%(%0486$&F&24&0+460(:8&:?0$8*$%&4;$6&2$&9:7D2$&7$

{:+[40%6E`(8&%:80&32*%&)+487$%&3:*+&24&3+$9(D+$&3+:':87$*+&d!-!I&9e&>*$&6$22$%

:?0$8*$%&4;$6&2$&9:7D2$&7$&{$$&S2:*)EG

b Q&24&7$*K(D9$&3+:':87$*+&d!-!U&9e-&2$%&;42$*+%&7$%&$'':+0%&7$&+5%(%0486$&F&24&0+460(:8

%:80&3+40(>*$9$80&2$%&9^9$%&3:*+&2$%&7$*K&9:7D2$%G

b Q&24&0+:(%(D9$&3+:':87$*+&d!- .&9e-&2$%&$'':+0%&%:80&32*%&(93:+0480%&>*487&(2%&%:80

6426*25%&4;$6&2$&9:7D2$&{$$&S2:*)EG

MA4*0+$&34+0-&>*487&24&3+56(%(:8&7$&24&6:8%:9940(:8&$8&58$+)($&$%0&+$6E$+6E5$-&2$&6E:(K

7*&9:7D2$&F&*0(2(%$+&3:*+&6426*2$+&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8&7:(0&'4(+$&2A:?[$0&7A*8$

400$80(:8&34+0(6*2(D+$G&M48%&8:0+$&64%-&3:*+&2$%&6:+3%&7$&6E4++*$&'4?+(>*5%&$8&Q2)5+($-&8:*%

3+56:8(%:8%&2$&9:7D2$&7$&{:+[40%6E`(8&3:*+&24&':+9$&RQSTQ&$0&{$$&S2:*)E&3:*+&24&':+9$

NBOPQ&:*&7A*8$&'4j:8&)585+42$&3:*+&2$%&;$+%:(+%&F&0$87486$&6J2(87+(>*$&8:*%&*0(2(%$+:8%&2$

9:7D2$&7$&{:+[40%6E`(8&$0&3:*+&2$&;$+%:(+&F&0$87486$&6*20*+42$&8:*%&3+:3:%$+:8%&2$&9:7D2$

7$&9:7D2$&{$$&S2:*)EG



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 "!

N8'(8& 3:*+& *8$& 5;42*40(:8& 3+56(%$& 7$& 24& 6:8%:9940(:8& $8& 58$+)($& 7$%& :35+40(:8%

7$& 0+4;4(2&7*&%:2-& (2&%$+4(0& (805+$%%480&7A504?2(+&7$%&9:7D2$%&940E5940(>*$%&7$& 2A$'':+0&7$

+5%(%0486$&F&24&0+460(:8&$8&0$8480&6:930$-&$8&32*%&7$%&3+:3+(505%&3EJ%(6:&@&95648(>*$%&7*

%:2-&$0&%*+0:*0&7$%&64+4605+(%0(>*$%&)5:950+(>*$%&7$%&3(D6$%&0+4;4(22480$%-&8:0499$80&2$%

64+4605+(%0(>*$%&48)*24(+$%G

 6+4%#$0(:;8(34#%,%/+#%!"(-0(*+(/'$1+20(+2#%>0(0#(-0
*5011!$#(-0($./%/#+"20()(*+(#$+2#%!"8

:;8:8(<"#$!-'2#%!"

#$%& +5%*2040%& 7$%& $'':+0%& 7$& +5%(%0486$& F& 24& 0+460(:8& :?0$8*%& F& 34+0(+& 7$%& 9:7D2$%& 7$

{:+[40%6E`(8&$0&{$$&S2:*)E&$0&6:8%()85%&748%&2$%&04?2$4*K&3+5657$80%-&8:*%&+$8%$()8$80

%*+&2A(93:+0486$&7*&6E:(K&7*&9:7D2$&F&*0(2(%$+&3:*+&2A5;42*40(:8&7$%&?$%:(8%&$8&58$+)($&3:*+

24&+542(%40(:8&7$%&24?:*+%G&N8&$''$0&2A*0(2(%40(:8&7*&9:7D2$&3+:3:%5&34+&{$$&S2:*)E&7:88$+4(0

7$%&;42$*+%&%*35+($*+$%&F&6$22$%&>*$&8:*%&:?0($87+(:8%&F&34+0(+&7*&9:7D2$&7$&{:+[40%6E`(8G

B:*%& '$+:8%&4*%%(& +$94+>*$+&>*$&3:*+& 24&9^9$& ':+9$&7*&6:+3%&7$&6E4++*$-& 2A$'':+0

$%0&7(''5+$80&7A*8&9:7D2$&F&2A4*0+$&$0&6$&748%&7$&9^9$%&6:87(0(:8%&7$&0+4;4(2G&MA:L&2A(805+^0

7A(80+:7*(+$&748%&2$&9:7D2$&7$%&34+49D0+$%&64+4605+(%480&24&':+9$&)5:950+(>*$&7$&24&%*+'46$

460(;$&7$%&6:+3%&7$&6E4++*$%&F&%:6%G

Q'(8&7$&+57*(+$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8-&7$*K&3:%%(?(2(05%&%$&3+5%$80$80&V

#4&3+$9(D+$&+$240(;$&F&2A4952(:+40(:8&7$%&3+:3+(505%&3EJ%(>*$%&$0&95648(>*$%&7*&%:2&34+

7$%&49$87$9$80%&433+:3+(5%&3$+9$00480&7$&750+*(+$&:*&0:*0&4*&9:(8%&7(9(8*$+&2A(80$8%(05

7$%& ':+6$%& 7$& 6:E5%(:8& 7*& %:2-& 6$& >*(& 3:*++4(0& %$& '4(+$& 34+& $K$932$& 34+& 2$& 6E:(K& 7$

24& 0$8$*+& $8& $4*& 7*& %:2& F& 24>*$22$& (2& '4*7+4(0& (80$+;$8(+& 4;$6& 2$%& :*0(2%& 4+40:(+$%G& S$00$

3+$9(D+$&3:%%(?(2(05&753$87&7$&32*%($*+%&6:87(0(:8%&+$240(;$%&4*&62(940&d32*;(:950+($e&$0&4*K

64+4605+(%0(>*$%&48(%:0+:3($%&7$%&%:2%&4)+(6:2$%G

#4& 7$*K(D9$& 3:%%(?(2(05-& 6$22$& >*(& 8:*%& 6:86$+8$& $%0& 24& 6:86$30(:8& 7A*8$& 8:*;$22$

':+9$& 7A:*0(2& 4+40:(+$& :*& 0:*0& 4*&9:(8%& 2A4952(:+40(:8& 7$%& 64+4605+(%0(>*$%& )5:950+(>*$%

7$& 24&%*+'46$&460(;$&7$%&:*0(2%&75[F&$K(%0480%G&S$24&8$&3$*0&%$&'4(+$&%48%& 2A504?2(%%$9$80

7A*8&9:7D2$&940E5940(>*$&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8&(80+:7*(%480&2$%&3+(86(34*K

34+49D0+$%&64+4605+(%480&24&)5:950+($&7$&2A:*0(2G

:;8;8(34#%,%/+#%!"(-0/(/'$1+20/(+2#%>0/

#A4842J%$&7$%&%*+'46$%&460(;$%&:?0$8*$%&4;$6&2$%&6:*+?*+$%&7$&%-&3$+9$0&7$&752(9(0$+&$0

7$&9$00+$&$8&5;(7$86$&24&%*+'46$&7$&3+$%%(:8&7$%&;$+%:(+%&%*+& 2$&%:2-& 24&%*+'46$&%(0*5$&F

2A$K05+($*+&7$&6$00$&6:*+?$&3:*++4(0&̂ 0+$&+57*(0$&0:*0&$8&)4+7480&24&':+9$&)585+42$&7*&6:80:*+

7$&24&%*+'46$G

O:*+& :30(9(%$+& 2$%& %*+'46$%& 460(;$%& 7$%& 7$*K& 6:+3%& 7$& 6E4++*$& F& %:6%& 50*7(5%-

8:*%& 3+:3:%:8%& $8& 6:93259$80-& *8$& 950E:7$& 32*%& %(932$& >*$& 6$22$& 50*7(5$& 3:*+& 24

64+4605+(%40(:8&7$%&%*+'46$%G&S$00$&950E:7$&6:8%(%0$&$8&*8$&756:93:%(0(:8&7*&6:80:*+&7$

24&%*+'46$&$8&0+:(%&3:+0(:8%G&#4&3+$9(D+$&34+0($&$%0& 2$&6:80:*+&%*35+($*+-& 24&7$*K(D9$&$%0

6$22$&7$&24&34+0($&4++(D+$&7*&;$+%:(+&$0&24&0+:(%(D9$-&24&34+0($&4++(D+$&2405+42$&7*&;$+%:(+G



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 " 

O:*+&6E46*8$&7$&6$%&34+0($%&7$&24&3+:[$60(:8&%*+&2$&3248&0+48%;$+%42&3$+3$87(6*24(+$&F

24&7(+$60(:8&7A4;486$9$80&d�x\e-&8:*%&4''$60$+:8%&*8$&5>*40(:8&7$&%$6:87&7$)+5&:?0$8*$

43+D%&4[*%0$9$80&34+&+5)+$%%(:8&2(854(+$&3:2J8:9(42$&7*&%$6:87&7$)+5G

:;8;8:8(="+*\/0(-0(*+(c!$,0(J= F=

 !"%#*)$ ! ;'(&'0$ $8*+ )* +# /0$5#,* #,&%1* PG;QG

S:80:*+&7$&24&34+0($&%*35+($*+$&RQSTQ

p(b(:Y_:Y(f(:_YL(\(d(Y_Y^(\t(=>02(Ft(b(Y_TT(4(g(Y_YYY:



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 ".

 !"%#*)& ! GX0/&*-*(& )0 ,'(&'0$ /068$%*0$ PG;QG

 !"#!'$(-0(*+(4+$#%0(+$$%U$0(-'(>0$/!%$(J= F=

p(b(K:YY(f(:P_T:(\(d(Y_S:(\t(=>02(Ft(b(:(4(g(Y_YYY:

 !"%*)' ! GX0/&*-*(& )0 ,'(&'0$ )* +# 6#$&%* #$$%J$* PG;QG

 !"#!'$(-0(*+(4+$#%0(*+#.$+*0

p(b(::_Y9(d(:_L9(\(f(Y_:Y(\t(+>02(Ft(b(Y_TT(4g(Y_YYYS



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 "/

 !"%#*)( ! GX0/&*-*(& )0 ,'(&'0$ )* +# 6#$&%* +#&8$#+* PG;QG

 !"%#**)! ;'(&'0$ ,'$$%98 )* +# /0$5#,* #,&%1* )0 ,'$6/ PG;QG

G+&*0+'(9P(H(@!'>0**0/(2!!$-!"".0/(-'(2!"#!'$(2!$$%W.(-0(*+(1!$,0(J= F=

K ! .-H "  !-H  .  /  H-H  ,-"  "-H  U-H .!-H . -H ..-H

J ! ! ! ! ! ! !-/, /-!. H-,I "-/.    .-I  1-U

l ! . 1 , "  !  !-H  .-U  1-I  H-"  ,-.  ,-  H-I

& & & & & & & & & & & & & &

K ./-H .H .H-H .1-H ./-H . -H  U-H  I-H  H  1-H  1 I !

J  ,-.  I-.  I-U  "-1  "-/  I-,  H-H  /  .  .  1 I !

l  H-  1-H  /-/  .-H    ! I-H 1-/ . . ! ! !

:;8;8;8(="+*\/0(-0(*+(c!$,0(?@AB=



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 "1

 !"%#*** ! ;'(&'0$ $8*+ )* +# /0$5#,* #,&%1* CDEFG

 !"#!'$(-0(*+(4+$#%0(/'4.$%0'$0(?@AB=

p(b(:P_;^(f(Y_SP(\(f(Y_YYS(\t(+>02(Ft(b(Y_TT(4g(Y_YYYP

 !"%#**+ ! GX0/&*-*(& )0 ,'(&'0$ /068$%*0$ CDEFG

 !"#!'$(-0(*+(4+$#%0(+$$%U$0(-'(>0$/!%$



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 "H

p(b(K:;_Y7(f(:7L_S;(\(d(Y_^7(\t(+>02(Ft(b(:(4g(Y_YYY:

 !"%#**,! GX0/&*-*(& )0 ,'(&'0$ )* +# 6#$&%* #$$%J$* )0 1*$/'%$ CDEFG

 !"#!'$(-0(*+(4+$#%0(*+#.$+*0(-'(>0$/!%$(?@AB=

p(b(;_;:(d(Y_PP(\(f(Y_YS(\t(+>02(Ft(b(Y_TL(4g(Y_YY:9

 !"%#**- ! GX0/&*-*(& )0 ,'(&'0$ )* +# 6#$&%* +#&8$#+* )0 1*$/'%$ CDEFG

A$!1%*(?@AB=(2!$$%W.



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 ",

 !"%#**. ! ;'(&'0$ ,'$$%98 )* +# /0$5#,* #,&%1* )0 ,'$6/ CDEFG

G+&*0+'(9S(H(@!'>0**0/(2!!$-!"".0/(-'(2!"#!'$(2!$$%W.(-0(*+(1!$,0(?@AB=

K ! H U    .  1  H  ,  ,-H  " .!-H ./ .H-H

J ! ! ! ! ! ! ! ! ! !-1. ,-1"  .-H  H-".

l !  -H / 1 H ,-H "  !  /  /-1  ,-/  U-1 .!-U.

& & & & & & & & & & & & &

K .I-H .U /! .U-H .,-H ./ .!-H  I  ,-H   -H " H !

J  "-/"  U-!1  U-H" .!-!  U-H/  I-H  1-1 U  !-H I-H H / !

l . .!-!.  "-U  I-",  H-H/  .-H U-! / ! ! ! ! !

#A*0(2(%40(:8&7$%&6::+7:885$%-&7$%&6:80:*+%&6:++()5%&7$%&%*+'46$%&460(;$%-&:?0$8*$%&F

34+0(+&7$%&5>*40(:8%&7$%&4[*%0$9$80%&3:2J8:9(4*K&7$&%$6:87&:+7+$-&4&3$+9(%&34+&24&950E:7$

7$%& 6:*+?$%& 7$&u$l($+& 7A4''(8$+& 2$%& 6:80:*+%& 4;$6& 32*%& 7$& 3+56(%(:8G& #$%& +5%*2040%& %:80

(22*%0+5%&%*+&2$%&'()*+$%&6(@7$%%:*%&V

:;8;8P8(D#%*%/+#%!"(-0/(2!'$&0/(-0(m?o<?F



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 "I

 !"%**$ ! ;'(&'0$/ 6#$&%*+ )* +# 5'$-* PG;QG Y-8&=')* )* `CMTCQZ



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 ""

 !"%**& ! ;'(&'0$/ 6#$&%*+/ )* +# 5'$-* CDEFG Y-8&=')* )* `CMTCQZ

#$%&6::+7:885$%&'(842$%&7$%&6:80:*+%&7$%&7$*K&':+9$%-&:?0$8*$%&34+&24&950E:7$&7$

%&%:80&+$3+5%$805$%&%*+&2$%&04?2$4*K&,H&$0&,,G



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 "U

G+&*0+'(9^(H( !!$-!"".0/(-'(2!"#!'$(J= F=(/0*!"(m0p%0$

Y ! .-I "  !-H  .  .-,/  1-H"  ,-"  "-..  U-H, .!-UH ..-!, ./-1

� ! ! ! ! ! ! !-/, /-!. H-," "-..    .-I.  1-U

\ !  -/U 1 , "  !-/1   -1  .-U  1-!/  1-U  H-/1  H-,,  H-I"

& & & & & & & & & & & & &

Y ./-UH .1-H .1-U/ .1-U1 .1-.1 ..-, .!-!/  ,-"  H- H  1-H  1 I !

�  ,-,  "-1/  U-H/  U- 1  I-I.  ,-,,  1-U"  /  .  .  1 I !

\  H-H1  1-I"  /-U.  .-."1  !-"1 U-H" I-H 1-II /-!" . ! ! !

G+&*0+'(99(H( !!$-!"".0/(-'(2!"#!'$(?@AB=(/0*!"

Y ! H U    .  1  H  ,  ,-H  "-. .!-H1 ./-! .1-/,

� ! ! ! ! ! ! ! ! ! !-1. ,-H   -U"  H-".

\ !  -H / 1 H ,-H "  !  /  1-./  ,-.,  "-".  U-UH

& & & & & & & & & & & & & &

Y .H-!I .H-II .,- 1 .,-,I .,-,/ .1-  . - U  I  ,-H   -,1 " H !

�  I-U.  U-, .!-U1 . -  .!-.,  I-"  1 U  !-H I- I H / !

\  U-IU  U-H1  "-".  I-,  H-,"  .-H U-! / ! ! ! ! !

:;8;8S8( !"2*'/%!"(/'$(*5!4#%,%/+#%!"(-0(*+(1!$,0(-0/(/'$1+20/(+2#%>0/8

N8& 6:862*%(:8& 8:*%& 3:*;:8%& 7:86& 400+(?*$+& 2$%& 5>*40(:8%& 7$%& 7(''5+$80$%& 34+0($%& 7$%

6:80:*+%&7$%&%*+'46$%&460(;$%

 !"#!'$(-0(*+(4+$#%0(/'4.$%0'$0(-'(>0$/!%$(J= F=

p(b(:Y_:Y(f(:_YL(\(d(Y_Y^(\t(=>02(Ft(b(Y_TT(4(g(Y_YYY:

 !"#!'$(-0(*+(4+$#%0(+$$%U$0(-'(>0$/!%$(J= F=

p(b(K:YY(f(:P_T:(\(d(Y_S:(\t(=>02(Ft(b(:(4(g(Y_YYY:

 !"#!'$(-0(*+(4+$#%0(*+#.$+*0(-'(>0$/!%$(J= F=

p(b(::_Y9(d(:_L9(\(f(Y_:Y(\t(+>02(Ft(b(Y_TT(4g(Y_YYYS

 !"#!'$(-0(*+(4+$#%0(/'4.$%0'$0(-'(>0$/!%$(?@AB=

p(b(:P_;^(f(Y_SP(\(f(Y_YYS(\t(+>02(Ft(b(Y_TT(4g(Y_YYYP

 !"#!'$(-0(*+(4+$#%0(+$$%U$0(-'(>0$/!%$(?@AB=

p(b(K:;7_Y7(f(:L_S;(\(d(Y_^7(\t(+>02(Ft(b(:(4g(Y_YYY:

 !"#!'$(-0(*+(4+$#%0(*+#.$+*0(-'(>0$/!%$(?@AB=

p(b(;_;:(d(Y_PP(\(f(Y_YS(\t(+>02(Ft(b(Y_TL(4g(Y_YY:9



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 U!

 !"%#**' ! ,'(&'0$ '6&%-%/8 /0%1#(& +* 6+#( abM )* +# 5'$-* PG;QG

 !"%#**( ! ,'(&'0$ '6&%-%/8 /0%1#(& +* 6+#( abM )* +# 5'$-* CDEFG

N8&6:862*%(:8-&(2&$%0&3:%%(?2$&7A400+(?*$+&4*K&6:80:*+%&7$%&%*+'46$%&460(;$%&7$%&3+:'(2%

7$&':+9$&3:2J8:9(42&7$&0J3$&V&p(b( /#0(f(=8\(f(m8\t(4;$6&7$%&6:$''(6($80%&Q&$0&u&3+:3+$%&F
6E46*8$&7$%&':+9$%&7$&;$+%:(+%G&M48%&8:0+$&64%-&8:*%&4*+:8%&V

G+&*0+'(97(H( !011%2%0"#/(-0/(.N'+#%!"/(-0($.W$0//%!"/(-0/(4!$#%!"/(-0(2!"#!'$/

& & c!$,0
J= F=

( ( c!$,0
?@AB=

&

S:8%0480$ Q u S:8%0480$ Q u

S:80:*+&%*35+($*+  !-  -!" @!-!H  /-.H !-1/ !-!!1

S:80:*+&4++(D+$ @ !!  /-U @!-1 @ .I-!I  "-1. @!-HI

S:80:*+&2405+42   -!, @ -", !- .-. @!-// !-!1

:;8;8S8:8(C.#0$,%"+#%!"(-0/(20"#$0/(-0(W$+>%#.(-0/(/'$1+20/(!4#%,%/.0/

#$%&6:80:*+%&50480&75'(8(%-&2$%&8:*;$4*K&6$80+$%&7$&)+4;(05-&7$%&%*+'46$%&460(;$%&3+:[$05$%

%*+&2$&3248&;$+0(642&0+48%;$+%42&Jxl-&%:80&+$%3$60(;$9$80&V

G+&*0+'(9L(H(@!'>0**0/(2!!$-!"".0/(-'(20"#$0(-0(W$+>%#.(/'$(*0(4*+"(\3p



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 U 

f:+9$&7$&24

R*+'46$

S::+7:885$%Q;480&x30(9(%40(:8 Q3+$%&x30(9(%40(:8

RQSTQ � ,U-I1/ UH-HH

& \ ,.-II" I/-1H

NBOPQ �  ,I-,. UU-,.

& \  1!-.1. ,I-"1

S:934+40(;$9$80& 4*K& 3:%(0(:8%& 7$%& 6$80+$%& 7$& )+4;(05%& d:*& 7$& 3+$%%(:8e& 4;480

4952(:+40(:8&7$%&%*+'46$%-&(2&$%0&F&6:8%040$+&>*$&24&3:%(0(:8&7*&6$80+$&7$&)+4;(05&7$%&%*+'46$%

:30(9(%5$%&%*+&2$&3248&Jxl&$%0&32*%&E4*0$&3:*+&24&':+9$&RQSTQ-&34+&6:80+$&3:*+&24&':+9$

NBOPQ-&24&3:%(0(:8&7*&6$80+$&7$&)+4;(05&$%0&8$00$9$80&32*%&?4%%$G

Q*&;*&7$%& +5%*2040%&:?0$8*%& 2:+%&7$& 2A4842J%$&7$& 2A$''$0&7$%&%*+'46$%&460(;$%&%*+& 2$%

(87(6$%&>*42(040('%-&(2&4&505&6:8%0405&>*$&V

#4&04(22$&7$%&9:00$%&$%0&32*%&(93:+0480$&2:+%>*$&2$&24?:*+&$%0&+542(%5&4;$6&24&6E4++*$

NBOPQ&k&24&3:+:%(05&$%0&5)42$9$80&32*%&)+487$G&#A(862(84(%:8&7$&24&?487$&7$&0$++$&$%0&32*%

+5)*2(D+$&4;$6&24&':+9$&NBOPQG&h2&$%0&3:%%(?2$&7A4''(+9$+&>*$&24&?487$&7$&0$++$&$%0&9:(8%

%:22(6(05$&34+&+433:+0&F&24&':+9$&RQSTQ-&7:86&2A$'':+0&856$%%4(+$&4*&0+4;4(2&7*&%:2&4;$6&24

':+9$&NBOPQ&%$+4&9:(8%&(93:+0480&>*$&6$2*(&$K()5&34+&24&':+9$&RQSTQG

x*0+$& 2$&753246$9$80&7*&6$80+$&7$&)+4;(05&7$%&%*+'46$%&460(;$%-& 24&9:7('(640(:8&7$%

6:*+?*+$%&7$%&%*+'46$%-&4842J%5$&748%&6$&>*(&%*(0-&4&5)42$9$80&*8&$''$0&%*+&2$&753246$9$80

7$&24&?487$&7$&0$++$&$0&7:86&7$&%4&75':+940(:8G

:;8;8S8;8(="+*\/0(-0/("!'>0**0/(2!'$&'$0/(-0/(/'$1+20/(+2#%>0/(-0/(-0'M
2!$4/(-0(26+$$'0(+4$U/(!4#%,%/+#%!"8

#$%& +5%*2040%& 7$& 2A4842J%$& 7$& 24& 9:7('(640(:8& 7$%& 6:*+?*+$%& 7$%& %*+'46$%& 460(;$%& %:80

+$3+5%$805%&%*+&2$%&'()*+$%&%*(;480$%&V



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 U.

 !"%*+) ! ;'-6#$#%/'( )* +# ,'0$20$* /0%1#(& +* 6+#( Lba3

#1#(& *& #6$J/ '6&%-%/#&%'( )0 ,'(&'0$ )* +# /0$5#,* 6'0$ CDEFG

 !"%#*+*! ;'-6#$#%/'( )* +# ,'0$20$* /0%1#(& +* 6+#( LbM3

#1#(& *& #6$J/ '6&%-%/#&%'( )0 ,'(&'0$ )* +# /0$5#,* 6'0$ CDEFG

 !"%*++ ! ;'-6#$#%/'( )* +# ,'0$20$* /0%1#(& +* 6+#( abM3

#1#(& *& #6$J/ '6&%-%/#&%'( )0 ,'(&'0$ )* +# /0$5#,* 6'0$ CDEFG



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 U/

 !"%*+, ! ;'-6#$#%/'( )* +# ,'0$20$* /0%1#(& +* 6+#( Lba3

#1#(& *& #6$J/ '6&%-%/#&%'( )0 ,'(&'0$ )* +# /0$5#,* 6'0$ PG;QG

 !"%*+- ! ;'-6#$#%/'( )* +# ,'0$20$* /0%1#(& +* 6+#( LbM3

#1#(& *& #6$J/ '6&%-%/#&%'( )0 ,'(&'0$ )* +# /0$5#,* 6'0$ PG;QG



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 U1

 !"%#*+.! ;'-6#$#%/'( )* +# ,'0$20$* /0%1#(& +* 6+#( abM3

#1#(& *& #6$J/ '6&%-%/#&%'( )0 ,'(&'0$ )* +# /0$5#,* 6'0$ PG;QG

#$%&5>*40(:8%&7$%&6:*+?*+$%&6E:(%($%&3:*+&24&750$+9(840(:8&7$%&6:*+?*+$%&%*(;480$%

2$%&0+:(%&3248%&7$&0+4;4(2&7*&6:+3%&7$&6E4++*$-&43+D%&4[*%0$9$80&3:2J8:9(42$&7*&0+:(%(D9$

7$)+5-&%:80&7$&24&':+9$&V

�&s&Q&y&u Y&y&u.Y
.
&y&u/Y

/

\&s&Q&y&u Y&y&u.Y
.
&y&u/Y

/

\&s&Q&y&u �&y&u.�
.
&y&u/�

/

O:*+& 2A504?2(%%$9$80&7$&6$%&5>*40(:8%-& 2$%&6::+7:885$%&7$%&6:80:*+%&*0(2(%5$%&%:80

6$22$%&:?0$8*$%&%*+&2$%&':+9$%&4;480&:30(9(%40(:8&d04?2$4*K& ,&$0& Ie&$0&6$22$%&:?0$8*$%&F

34+0(+&7$%&6:80:*+%&7$&u$l($+&d04?2$4*K&,H&$0&,,eG

#$%&7(''5+$80%&6:$''(6($80%&7$%&5>*40(:8%&7$&6:*+?*+$&%:80&6:8%()85%&748%&2$%&04?2$4*K

6(@7$%%:*%&V

G+&*0+'(9TH( !011%2%0"#(-0/(.N'+#%!"/(-0(2!'$&'$0(4!'$(*+(1!$,0(?@AB=

x30(9(%40(:8 O248 Q u u. u/ TX 3

& Yx� !-" ! @!- ,! !-!.! .-H/! !-". �!-!!! 

Q;480 Yx\ !-/H! @!-1I! @!-!"! @!-!! !-,U �!-!!! 

& �x\ H-HH! @!-"H! !- H! @!-!!1 !-/./ !-!/.

& Yx� !-/!!! !-1,!! @!-!,!! !-!!/! !-",H. �!-!!! 

Q3+D% Yx\ !-1 !! @!-H.!! !-!"!! @!-!! ! !-" "1 �!-!!! 

& �x\ H-"/!! @ -I.!! !-.,!! @!-!!I! !-H.U" !-!!!I

G+&*0+'(7YH( !011%2%0"#(-0/(.N'+#%!"/(-0(2!'$&'$0(4!'$(*+(1!$,0(J= F=



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 UH

x30(9(%40(:8 O248 Q u u. u/ TX 3

& Yx� @!- !! !-/H! @!-! ! !-!! !-I/, �!-!!! 

Q;480 Yx\ !-1,! @!-!U! !-!H! @!-!! !-H./ !-!! 

& �x\ 1-HU! /-/,! @!-1,! !-! ! !-.I1 !-!,,

& Yx� @!-! !! !-. !! !-!!.! !-!!!I !-I1!" �!-!!! 

Q3+D% Yx\ !-/,!! @!- ,!! !-!,!! @!-!! ! !-,,H, �!-!!! 

& �x\ H- I!! .-/ !! @!-.U!! !-! !! !-.H / !-!"U!

#$%&'()*+$%&3+5657$80$%&9:80+$80&>*$&2A:30(9(%40(:8&7$&24&%*+'46$&460(;$&$80+4]8$+4&*8$

9:7('(640(:8&7$&24&0+4[$60:(+$&7$&24&?487$&7$&0$++$-&6$22$@6(&$%0&32*%&4334+$80$&4*&8(;$4*&7$

24&%*+'46$&7$&24&':+9$&NBOPQ-&32*%&34+0(6*2(D+$9$80&%*+&2$%&3248%&Yx�&$0&Yx\G

#$%&5>*40(:8%&:?0$8*$%&9:80+$80&>*$&2$&6:$''(6($80&7$&750$+9(840(:8&$%0&4952(:+5&32*%

34+0(6*2(D+$9$80&3:*+&2$%&6:*+?*+$%&%*(;480&2$%&3248%&7$&0+4;4(2&Yx�&$0&Yx\&$0&6$&3:*+&2$%

7$*K&':+9$%&6$&>*(&(87*(+4(0&*8$&9$(22$*+$&'(8(0(:8&7$&24&6:86$30(:8&7$%&6:80:*+%&7$%&%*+'46$%

$0&7*&3:(80&7$&;*$&4)+:8:9(>*$-&*8$&+5)*24+(05&7$&24&75':+940(:8&7$&24&?487$&7$&0$++$G

:;8P8(="+*\/0(-0(*5.N'+#%!"(-'(,!-U*0(-0(*5011!$#(-0($./%/#+"20()(*+
#$+2#%!"

#A5>*40(:8&504?2($&3+5657$99$80&$%0&V

S$00$&+$240(:8&$%0&6:93:%5$&7$&0+:(%&34+0($%-&24&3+$9(D+$&34+0($&+$240(;$&F&2A56E$22$&>*$

8:*%& >*42('($+:8%& 7$& 6:8%0480$& 7$& ':+9$& $0& 8:05$&Sf& -& 24& 7$*K(D9$& 34+0($& +$240(;$& 4*K

64+4605+(%0(>*$%& )5:950+(>*$%& 8:05$&S{& -& 24& 0+:(%(D9$& 34+0($& +$240(;$& 4*K& 6:87(0(:8%& 7$

0+4;4(2&$0&8:05$&SZ&G&#4&+$240(:8&3$*0&7:86&^0+$&56+(0$&%:*%&24&':+9$&%*(;480$&V

x*&%:*%&':+9$&%(932('(5$&V

c&(#(&b( &(c(&(8( &(G(&(8(& &(q

#A4842J%$&7$&6$%&0+:(%&64+4605+(%0(>*$%&7:88$&V

:;8P8:8( !"/#+"#0/(-0(1!$,0

O:*+&8:%&6426*2%-&8:*%&6:8%(75+$+:8%&2$%&6:+3%&7$&6E4++*$-&9:7D2$%&+57*(0%&7A56E$22$& W.G



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 U,

S$&>*(&7:88$&V

 &(c/+2$+(&b(T_7L;8:Y&(
KS

 &(c0"4,+(&(b(&((&:_YY:8(:Y&(
K^

:;8P8;8( +$+2#.$%/#%N'0/($0*+#%>0/(+'M(2!"-%#%!"/(-0(#$+>+%*(H

B:*%& 6E:(%(+:8%-& 3:*+& 6$& 34+49D0+$-& *8$& ;(0$%%$& 7$& ;& s -H& 9& W& %& $0& *8$& 7$8%(05

4334+$80$&7*&%:2&7&s& .U!&`)&W&9
/
$0&)&24&6:8%0480$&7$&)+4;(05&0$++$%0+$&s& !&9&W&%

.
G

#4&24+)$*+&7$&0+4;4(2&50480&+$%3$60(;$9$80&7$&?&s&!- H&9&3:*+&24&':+9$&RQSTQ&$0&?&s

!- ,&9&3:*+&24&':+9$&NBOPQG&B:*%&4;:8%&7:86&V

 &(G/+2$+(&b(:P7:Y

 &(G0"4,+((&b(:P^LY

:;8P8P8( +$+2#.$%/#%N'0/($0*+#%>0/()(*+(W.!,.#$%0(-0/(/'$1+20/(+2#%>0/(H

M48%& 6$& 34+49D0+$& +$240('& 4*K& 64+4605+(%0(>*$%& )5:950+(>*$%-& 2A56E$22$& 6E:(%($

3+5657$99$80& $%0& N& s& !-H-& 2$%& 4*0+$%& 6:93:%480$%& %:80& 6:8%()85$%& 748%& 2$& 04?2$4*

%*(;480&V



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 UI

/012304#&* ! 1#+*0$/ )*/ ,#$#,&8$%/&%70*/

98'-8&$%70*/ )*/ )*0U ,'$6/ )* ,=#$$0* Y8,=*++* @ ] HZ

S$&>*(&7:88$&V

 &(q(/+2$+(&b(:_^ST

 &(q(0"4,+(&(b(P7^_^^T

N8&+5%*95&8:*%&4;:8%&V

 &(c/+2$+(&b(T_7L;8:Y&(
KS

 &(c0"4,+(&(b(&((&:_YY:8(:Y&(
K^

 &(G/+2$+(&b(:P7:Y

 &(G0"4,+((&b(:P^LY

 &(q(/+2$+(&b(:_^ST

 &(q(0"4,+(&(b(P7^_^^T

N8&*0(2(%480& 2$%&;42$*+%&7$&6$%&6:$''(6($80%-&748%& 2$%&6:87(0(:8%&7$&8:%&$%%4(%-& (2&$%0

3:%%(?2$&7A5;42*$+&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8&3:*+&6E46*8$&7$%&':+9$%&7$&%*+'46$%

460(;$%-&6$&>*(&7:88$&V

c#J= F=(b(;Y_77S(-+@

c#?@AB=(b(^:_Y^;(-+@

S$%& ;42$*+%& 9:80+$80& >*$& 748%& 2$%& 9^9$%& 6:87(0(:8%& 7$& 0+4;4(2-& 9^9$& 7$8%(05

4334+$80$-&9^9$&;(0$%%$&7A4;486$9$80-& 2A$''$0&7$& 24& ':+9$&%*+& 2A$'':+0&7$&+5%(%0486$&F& 24

0+460(:8&$%0&4334+$80G&MA:L&2A(93:+0486$&7*&6E:(K&7*&9:7D2$&(80+:7*(%480&2$%&64+4605+(%0(>*$%

)5:950+(>*$%&7$%&%*+'46$%&460(;$%G

:;8S8(34#%,%/+#%!"(-0(*5011!$#(-0($./%/#+"20()(*+(#$+2#%!"

M$*K&64%&%$&3+5%$80$80&7:86&3:*+&2A:30(9(%40(:8&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8G&#$

3+$9($+&64%&$%0&6$2*(&:L&2$%&64+4605+(%0(>*$%&)5:950+(>*$%&%:80&'(K5$%-&2$&%$6:87&64%&$%0



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

 U"

6$2*(&:L&2$%&6:87(0(:8%&7$&0+4;4(2&0$22$%&>*$&24&;(0$%%$&$0&24&7$8%(05&4334+$80$&7*&%:2&%:80

'(K5$%G

:;8S8:8(A$0,%0$(2+/(H(I0/(2+$+2#.$%/#%N'0/(W.!,.#$%N'0/(/!"#(1%M.0/8

#4&9(8(9(%40(:8&7$&2�$'':+0&3:+0$+4&%*+&2$%&64+4605+(%0(>*$%&7*&%:2&$0&7$%&6:87(0(:8%&7$&0+4;4(2-

6$&>*(&+$;($80&F&750$+9(8$+&24&;42$*+&7$&24&7$8%(05&7*&%:2&$0&6$22$&7$&24&;(0$%%$&7A4;486$9$80

:30(942G

M48%&6$&64%&V&2$%&;42$*+%&Sf$0&S{-&50480&6:88*$%&2$%&+$240(:8%&7:88480&f0&3:*+&6E46*8$

7$%&':+9$%&%:80&+$%3$60(;$9$80&V

N8&4332(>*480&2$%&;42$*+%&8*95+(>*$%&7$%&7(''5+$80%&6:$''(6($80%&8:*%&4*+:8%&V

c#&(J= F=(&(b(Y_Y:S&((&8>&(
Y8P(&8-

c#&(?@AB=(&(b(Y_YP^8>&(
Y8P(&8-

O:*+&*8$&;(0$%%$&7$& -H&9&W&%&$0&*8$&7$8%(05&4334+$80$&7*&%:2&7$& .U!&`)&W&9
/
-&2$%

;42$*+%& 7$&f0& :80& 505& +$%3$60(;$9$80& 7$&  "-I,1& 74B&3:*+&RQSTQ&$0& 11-H"!& 74B&3:*+

NBOPQG&S$%&;42$*+%&%:80&4332(>*5$%&4*&9:7D2$&+57*(0&7A56E$22$& &W&.G

Z$8480&6:930$&7$&6$%&+$240(:8%-&2A:35+40$*+&8$&3:*;480&34%&4)(+&3:*+&9:7('($+&24&7$8%(0$

7*&%:2-&2A:30(9(%40(:8&%$&'$+4&34+&2$&6E:(K&7$&24&;(0$%%$&475>*40$&3:*+&24&+542(%40(:8&7*&0+4;4(2G

#4&;(0$%%$&7$&0+4;4(2&%$+4&7:86&75'(8($&$8&+$240(:8&4;$6&24&7$8%(0$&7*&%:2&$0&7$&24&3*(%%486$

7$& 0+460(:8&7*& 0+460$*+G&R(&34+&6:80+$& 24&3*(%%486$&7$& 0+460(:8&$%0& 2(9(05$-& 2A4*)9$8040(:8

7$&24&;(0$%%$&7$&0+4;4(2&8$&3:*++4&%$&'4(+$&>*A$8&6E:(%(%%480&2AE*9(7(05&7*&%:2&6:8;$84?2$-

64+&2A4*)9$8040(:8&7$&2AE*9(7(05&+57*(+4(0&748%&2$%&2(9(0$%&466$304?2$%-&;:(+&24&64346(05&4*

6E493%-&24&6:E5%(:8&7*&%:2&7A:*&*8&$'':+0&7$&+5%(%0486$&F&24&0+460(:8&9:(8%&(93:+0480G

M48%&6$&>*(&%*(0-&8:*%&+$3+5%$80:8%-&24&;4+(40(:8&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8&$8

+$240(:8&4;$6&24&;4+(40(:8&7$&24&;(0$%%$G&S$22$@6(&$%0&6:8%(75+5$&;4+(4?2$&$0&4J480&*8$&;42$*+

94K(942$&7$&.&9&W&%&dI-.&`9&W&EeG&#4&7$8%(05&4334+$80$&7*&%:2&50480&'(K5$&F&*8$&;42$*+&7$

 .U!&`)&W&9
/
G&#A$'':+0&94K(9*9&:?0$8*&$%0&7$&.!-,1H&74B&3:*+&24&':+9$&%46+4&$0&7$&,!-/H 

74B&3:*+&24&':+9$&NBOPQG&S$%&;42$*+%&%:80&5;(7$99$80&4332(64?2$%&3:*+&2A56E$22$& &W&.G

S$%&+$240(:8%&3$+9$00$80&7A$%0(9$+&7$&'4j:8&3+56(%$&2A$'':+0&856$%%4(+$&3:*+&24?:*+$+&*8

%:2&7$&7$8%(05&4334+$80$&7$& .U!&`)&W&9
/
&$8&6E:(%(%%480&24&;(0$%%$&94K(942$&7$&.&9&W&%G



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

 UU

 !"%#*+$ ! C1'+0&%'( )* +4*55'$& [& *( $*+#&%'( #1*, +# 1%&*//*

6'0$ 0(* )*(/%&8 #66#$*(&* )0 /'+ )* @HIB c9 ] -
O 

6'0$ PG;QG

 !"%#*+& ! C1'+0&%'( )* +4*55'$& [& *( $*+#&%'( #1*, +# 1%&*//*

6'0$ 0(* )*(/%&8 #66#$*(&* )0 /'+ )* @HIB c9 ] -
O 

6'0$ CDEFG

M48%&2$&64%&:L&24&;(0$%%$&7$&0+4;4(2&$%0&'(K5$&F& -H&9&W&%&dH-1&̀ 9&W&%&e-&;(0$%%$&6:*+499$80

*0(2(%5$&3:*+&2$%&24?:*+%&$0&>*$&24&7$8%(05&4334+$80$&;4+($&7$& .!!&F&.!!!&`)&W&9
/
-&2A$'':+0



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

.!!

94K(9*9&:?0$8*&3:*+&24&7$8%(05&7$&.!!!&`)&W&9
/
&-7$8%(05&'+5>*$99$80&+$86:80+5$&43+D%

2$%&+56:20$%&:L&2$&%:2&$%0&04%%5-&$%0&7$&.U-/,/&74B&3:*+&24&':+9$&RQSTQ&$0&7$&,U-  ,&74B

3:*+&24&':+9$&NBOPQG

 !"%#*+' ! C1'+0&%'( )* +4*55'$& [& *( $*+#&%'( #1*, +# )*(/%&8

#66#$*(&* )0 /'+ 6'0$ 0(* 1%&*//* )* @3R - ]/6'0$ PG;QG

 !"%#*+( ! C1'+0&%'( )* +4*55'$& [& *( $*+#&%'( #1*, +# )*(/%&8

#66#$*(&* )0 /'+ 6'0$ 0(* 1%&*//* )* @3R - ]/6'0$ CDEFG

S$00$&433+:6E$&3$+9$0&7$&6E:(%(+&24&;(0$%%$&$8&+$240(:8&4;$6&24&7$8%(05&4334+$80$&7*

%:2&$0&7A$%0(9$+&4;$6&3+56(%(:8-&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8G&#A4;4804)$&7$&6$&9:7D2$



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

.! 

$%0&%4&%(932(6(05&3:*+& 2A4)+(6*20$*+&64+&6$2*(@6(&3$*0&5;42*$+& 24&7$8%(05&7*&%:2&$0&6E:(%(+& 24

;(0$%%$&:30(9*9G

:;8S8;8(C0'M%U,0(2+/(H(I0/(2!"-%#%!"/(-0(/!*(/!"#(1%M.0/

M48%& 6$& 64%-& 24& 9(8(9(%40(:8& 7*& 9:7D2$& 3:+0$+4& %*+& 2$& 6E:(K& 7$%& 64+4605+(%0(>*$%

)5:950+(>*$%& 7$%& %*+'46$%& 460(;$%-& 6A$%0& *8& 3+:?2D9$&7$& 7(9$8%(:88$9$80& $0& 7:86& 7$

6:86$30(:8G

M48%&6$&64%&V&2$%&;42$*+%&Sf$0&SZ-&50480&6:88*$%-&2A4842J%$&3:+0$+4&%*+&2$&34+49D0+$

S{&-&2$%&+$240(:8%&7:88480&f0&3:*+&6E46*8$&7$%&':+9$%&%:80&+$%3$60(;$9$80&V

c#J= F=(b(:P_S::( &(q/+2$+

c#?@AB=(b(Y_:P9( &(q0"4,+

#4&+$240(:8&)585+42$&7:88480&24&64+4605+(%0(>*$&)5:950+(>*$&S{&$%0&V

 &(q(&(b(?&(
S_:P(&8(&u&(^_TS(&(8(&v&(K:9_Y:(&8(j&(Y_TL(&(8(j&(:(&(

:;_TL(&(8(j&(;(&(
;_PS(&(8(&&(P

M48%&6$00$&+$240(:8-&24&;42$*+&7$&N&$%0&7$&!-H&3:*+&2$%&7$*K&':+9$%&7$&6:+3%&7$&6E4++*$

F&%:6%&d56E$22$& &W&.eG&O:*+&6$&>*(&$%0&7$&24&24+)$*+&7$&0+4;4(2&?s!- H&9&3:*+&RQSTQ&$0&?&s

!- ,&9&3:*+&24&':+9$&NBOPQG&#A4842J%$&7$& &(q((&3:+0$+4&7:86&%*+&2$%&4*0+$%&34+49D0+$%

u(_(v_(j_(j&(:(($0&j&(;(&8(#$%&;42$*+%&7$&6$%&0+:(%&7$+8($+%&34+49D0+$%&47(9$8%(:885%-&+$%0$80

(86E48)5%&3:*+&6E46*8$&7$%&':+9$%-&>*$2>*$&%:(0&2A56E$22$&7*&6:+3%&7$&6E4++*$G&d04?2$4*

3+5657$80eG&#$%&$'':+0%&%$+:80&7:86&V

$0

#$%&7$*K&+$240(:8%&:?0$8*$%&6(@7$%%*%&9:80+$80&>*$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8

$%0&3+:3:+0(:88$2&F&2A48)2$&7A$80+*+$&p&$0&$%0&(8;$+%$9$80&3+:3:+0(:88$2&F&2A48)2$&7$&6:*+?*+$

r&7*&;$+%:(+G&#A:30(9(%40(:8&7$&2A$'':+0&7$&+5%(%0486$&%$&'$+4&7:86&$8&+$240(:8&4;$6&6$%&7$*K

48)2$%G

O:*+&6$24&'4(%480&;4+($+&+$%3$60(;$9$80&3:*+&6E46*8$&7$%&':+9$%&7$&%*+'46$&460(;$&24

;42$*+&7$&p&$8&94(80$8480&r&6:8%0480-&$8%*(0$&'4(%480&;4+($+&r&$8&94(80$8480&p&6:8%0480G

#$%&;4+(40(:8%&7$%&$'':+0%-&$8&+$%3$60480&6$%&EJ3:0ED%$%-&%:80& (22*%0+5$%&34+& 2$%&)+43E$%

%*(;480%&V



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

.!.

 !"%#*,) ! C1'+0&%'( )* +4*55'$& [& *( $*+#&%'( #1*, +4#(9+* d

6'0$ 0( #(9+* )4%(,+%(#%/'( e )* B:RfN $#)/ 6'0$ +# 5'$-* PG;QG



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

.!/

 !"%#*,* ! C1'+0&%'( )* +4*55'$& [& *( $*+#&%'( #1*, +4#(9+* d

6'0$ 0( #(9+* )4%(,+%(#%/'( e )* B:N@@ $#)/ 6'0$ +# 5'$-* CDEFG

S$%& +$3+5%$8040(:8%& 9:80+$80& >*$& 2A4*)9$8040(:8& 7$& 2A48)2$& p& $80+4]8$-& $0& 6$

?+*%>*$9$80-&2A4*)9$8040(:8&7$&2A$'':+0G&S$00$&;4+(40(:8&$%0&32*%&(93:+0480$&3:*+&24&':+9$

NBOPQG&S$6(&3:*++4(0&%A$K32(>*$+&34+& 2$&'4(0&>*A*8&48)2$&p& (93:+0480& (87*(+4(0&$8&32*%&7*

6(%4(22$9$80&7*&%:2-&*8$&3+$%%(:8&7$&24&%*+'46$&460(;$&%*+&2$&%:2G

O:*+&6$&>*(&$%0&7$&24&;4+(40(:8&7$&2A48)2$&9:J$8&7$&6:*+?*+$&r&7$&24&%*+'46$&460(;$-

+$3+5%$805& %*+& 2$%& '()*+$%& 6(@7$%%:*%-& %:8& 6E:(K& %$+4& 7(605& 34+& 2A(93:+0486$& 7*& 6:*;$+0

;5)5042&F&$8':*(+-&%(&6$2*(@6(&$%0&(93:+0480&2A48)2$&r&7:(0&4;:(+&*8$&;42$*+&94K(942$&3:*+&*8

+$0:*+8$9$80&$''(646$&7$&24&?487$&7$&0$++$G&#A$'':+0&$K()5&%$+4&42:+%&9:(8%&(93:+0480&>*487

%4&;42$*+&4*)9$80$G



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

.!1

 !"%#*,+ ! C1'+0&%'( )* +4*55'$& [& *( $*+#&%'( #1*, +4#(9+*

)4%(,+%(#%/'( e6'0$ 0( #(9+* d )* B3HIf $#) 6'0$ +# 5'$-* PG;QG



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

.!H

 !"%#*,, ! C1'+0&%'( )* +4*55'$& [& *( $*+#&%'( #1*, +4#(9+*

)4%(,+%(#%/'( e6'0$ 0( #(9+* d )* B3RBN $#) 6'0$ +# 5'$-* CDEFG

O:*+& 2$%& 7$*K& ':+9$%& 2A$'':+0& 7$& +5%(%0486$& 7(9(8*$& ?+*%>*$9$80& 3:*+& 2$%& ;42$*+%

(8'5+($*+$%&F&!-HH&+47-&F&34+0(+&7$&6$00$&;42$*+-&2A$'':+0&7(9(8*$G&#A48)2$&r&50480&6:93+(%&$80+$

24&048)$80$&4*&3:(80&6:8%(75+5&7$&24&%*+'46$&$0&2$&3248&E:+(l:8042-&8:*%&$8&757*(%:8%&>*$&32*%

2A48)2$&$%0&)+487&32*%&2$&+4J:8&7$&6:*+?*+$&$%0&)+487-&7:86&24&%*+'46$&$%0&9:(8%&(86*+;5$G

O2*%&6$0&48)2$&$%0&(93:+0480&32*%&2$&+$0:*+8$9$80&7$&24&?487$&7$&0$++$&$%0&9:(87+$G&O:*+

8:0+$&64%-&8:*%&6:8%(7D+$+:8%&24&;42$*+&2(9(0$&7$&r&s&!-HH&+47-&748%&6$&64%&2A$'':+0&%$+4&7$

.,H-1.&74B&3:*+&24&':+9$&NBOPQ&$0&7$&HI-1 &74B&3:*+&24&':+9$&RQSTQG

Z$8480& 6:930$& 7$& 6$%& ;42$*+%& :30(9(%5$%& 7$& 2A$'':+0& 3:*+& 6E46*8$& 7$%& ':+9$%& 7$

%*+'46$&460(;$%-&8:*%&3:*;:8%&56+(+$&V

O:*+&24&':+9$&RQSTQ&V



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

.!,

O:*+&24&':+9$&NBOPQ&V

#A4842J%$& 7$& 6$%& 5>*40(:8%-& 43+D%& 750$+9(840(:8& 7$%& %:2*0(:8%& 7$& 6E46*8$& 7A$22$-

3$+9$0&7A504?2(+&2$%&+$240(:8%&$80+$&2$%&48)2$%&p&$0&r&6$&>*(&7:88$&2$%&+5%*2040%&%*(;480%&V

 !"%*,- ! $*+#&%'(/ *(&$* +*/ #(9+*/ d *& e

S$%& +5%*2040%& 9:80+$80& >*$& 2A4*)9$8040(:8& 7$& 2A48)2$& 7$& 6:*+?*+$& r& 7:(0& ^0+$

466:934)85$&7$&6$22$&7$&2A48)2$&7A$80+*+$&p&3:*+&2$%&7$*K&':+9$%&7$&%*+'46$%&460(;$%&$0&6$

7$&'4j:8&$K3:8$80($22$G&O4+&6:80+$&2A4*)9$8040(:8&7$&2A48)2$&p&$80+4]8$&*8$&4*)9$8040(:8

7$&2A48)2$&r&94(%&7$&'4j:8&9:(8%&466$80*5$G

#A(805+^0&7$&6$%&+5%*2040%&$%0&6:8%0+*60('-&$8&$''$0-&3:*+&94(80$8(+&24&':+9$&7$%&%*+'46$%

460(;$%-&F&6E4>*$&;42$*+&7$&2A*8&7$%&48)2$%&6:++$%3:87&*8$&;42$*+&7$&2A4*0+$G&#$%&6:*32$%

7A48)2$%&p&$0&r&%:80&V



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

.!I

G+&*0+'(7;(H( !'4*0/(-0(>+*0'$/(Qu_(vR(4!'$(*+(1!$,0(J= F=

="W*0(&v&
1%M.

="W*0(&u ="W*0(&u&
1%M.

="W*0(&v

!-. !-! U !-. !-1I"

!-.H !-!/H !-.H !-H.

!-/ !-!H" !-/ !-HH,

!-/H !-!"" !-/H !-H"U

!-1 !- ., !-1 !-, U

!-1H !- I/ !-1H !-,1,

!-H !-./ !-H !-,I.

!-HH !-.UI !-HH !-,U,

!-, !-/IH !-, !-I U

!-,H !-1,, !-,H !-I1 

!-I !-H,U !-I !-I, 

!-IH !-,"H !-IH !-I" 

!-" !-" H !-" !-"

!-"H !-U, !-"H !-" "

!-U  -  U !-U !-"/,

!-UH  -.UH !-UH !-"H/

  -1"I  !-",U

G+&*0+'(7P(H( !'4*0/(-0(>+*0'$/(Qu_(vR(4!'$(*+(1!$,0(?@AB=

="W*0(&v&
1%M.

="W*0(&u ="W*0(&u&
1%M.

="W*0(&v

!-. !-!// !-. !-/U

!-.H !-!, !-.H !-1./

!-/ !-!UU !-/ !-1H/

!-/H !- H !-/H !-1"

!-1 !-. / !-1 !-H!1

!-1H !-.UH !-1H !-H.,

!-H !-/U !-H !-H1I

!-HH !-H!, !-HH !-H,I

!-, !-,1 !-, !-H",

!-,H !-IU1 !-,H !-,!/

!-I !-U,U !-I !-,.

!-IH  - ," !-IH !-,/,

!-"  -/"U !-" !-,H.

!-"H  -,/, !-"H !-,,I

!-U  -U!" !-U !-," 

!-UH .-.!" !-UH !-,UH

 .-H/H  !-I!"



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

.!"

 !"%#*,.! "#+*0$/ '6&%-#+*/ )*/ #(9+*/ d *& e 6'0$ +# 5'$-* PG;QG

 !"%*,$! "#+*0$/ '6&%-#+*/ )*/ #(9+*/ d *& e 6'0$ +# 5'$-* CDEFG

#$%&6:*32$%&7A48)2$%&F&+$0$8(+&%:80&7:86&V

A!'$(*+(1!$,0(J= F=(u(b(Y_L:^($+-%+"/(QS9_7(-0W$./R(0#(v(b(Y_LY($+-%+"/(QS^_L
-0W$./R

A!'$( *+( 1!$,0(?@AB=(u(b(Y_^Y9($+-%+"/(Q;T(-0W$./R(0#(v(b(Y_^97($+-%+"/(QP;_^
-0W$./e



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

.!U

:;8^8(=44*%2+#%!"(-'(,!-U*0(-0(*5011!$#(4!'$(*0/(2!$4/(-0(26+$$'0(-0
-%,0"/%!"/($.0**0/8

O:*+&2A56E$22$&+5$22$& W -&6$%&;42$*+%&48)*24(+$%&+$%0$+:80&(86E48)5$%&64+&6$%&34+49D0+$%

6:8%(75+5%&6:99$&47(9$8%(:885%&d%48%&7(9$8%(:8eG&M48%&6$&64%&d56E$22$& W e-&2$%&4*0+$%

34+49D0+$%&(80+:7*(0%&748%&2$&9:7D2$&3+:3:%5-&0$22$%&>*$&24&3+:':87$*+&$0& 24& 24+)$*+&7$%

6:+3%&7$&6E4++*$-&7:(;$80&^0+$&6:8%(75+5%&F&2$*+%&;42$*+%&+5$22$%G&#$%&;42$*+%&+5$22$%&%:80

6:8%()85$%&748%&2$&04?2$4*&%*(;480&V

G+&*0+'(7S(H(X+*0'$/(-0/(4+$+,U#$0/(%"#$!-'%#/(-+"/(*0(,!-U*0(-0(c#

&f:+9$%&7$

24&%*+'46$

460(;$

&T433:+0&`&s

4&W&?

&T433:+0

`.s7 W7/

&#4+)$*+

?&d9e

&S:$''(6($80&7$

3+:3:+0(:8842(05

T: W.

&S:$''(6($80&7$

6:++$60(:8&�

&RQSTQ &!-"! & -.U! &!-/ &9 & -U/ & !!!

&NBOPQ &!-I1 & -1,1 &!G/H&9 & -UI, & !

S$&>*(&7:88$&748%&2$&64%&7*&9:7D2$&+5$2&d56E$22$& W e&:L&2$%&;42$*+%&7$&2$%&24+)$*+%

7$&0+4;4(2&6E48)$80&0$2&>*$&9$80(:885&%*+&2$&04?2$4*&3+5657$80&V

#$%&6:$''(6($80%&7$&':+9$&+$%0$&(86E48)5%&3:*+&6E46*8$&7$%&':+9$%&V

RQSTQ& &(cJ= F=(&b(T_7L;8:Y&(
KS

NBOPQ &(c?@AB=((&b:8YY:8:Y&(
K^

#$%&6:$''(6($80%&7$%&6:87(0(:8%&7$&0+4;4(2&6:80$8480&2$&34+49D0+$&?&d24+)$*+&7$&0+4;4(2e

7$;($88$80&V

RQSTQ& &(GJ= F=(&b(:PSYY

NBOPQ &(G?@AB=((&b(:P:9Y

#$%& 6:$''(6($80%& 7$%& 64+4605+(%0(>*$%& )5:950+(>*$%& 6:80$8480& 5)42$9$80& ?-

7$;($88$80&V

 &(qJ= F=(&b(;L_^7

 &(q?@AB=((&b(:PY:Y

O:*+&6$%&;42$*+%&2$%&$'':+0%&7$&+5%(%0486$&F&24&0+460(:8&%$+:80&7:86&7$V



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

. !

b
O:*+&24&':+9$&RQSTQ&V&fZRQSTQ&s&U-I".G !

@1
&G& /1!!G&."-HI&s&/I1-1U.&74B

b
O:*+&24&':+9$&NBOPQ&V&fZNBOPQ&s& G!! G !

@H
G& / ,!&G& /! !&s& I 1&74B

h2& $%0& F& +$94+>*$+& >*$& 24& ;42$*+& 7$& 2A$'':+0& 3:*+& 24& ':+9$&NBOPQ&$%0& 0+D%& )+487$-& 6$6(

$%0&7*&F& 24& ;42$*+&7$&S{NBOPQ&>*(&$%0&7$& /! !&42:+%&>*$&6$22$&7$& 24& ':+9$&RQSTQ

8A$%0&>*$&7$&."-HIG&O:*+&+57*(+$&24&;42$*+&7*&6:$''(6($80&7$%&64+4605+(%0(>*$%&)5:950+(>*$%

S{NBOPQ&%48%&6E48)$+&24&':+9$&)585+42$&$0&%*+0:*0&2$&9:7$&7A460(:8&7$&24&%*+'46$&460(;$

$0&$8&94(80$8480&2$%&;42$*+%&7$%&64+4605+(%0(>*$%&48)*24(+$%-&(2&%*''(+4&7A4)(+&%*+&2$%&;42$*+%

7$%&6:$''(6($80%&`-&` &:*&`.G

S:99$&2A$K3:%480&7$&` &6:++$%3:87480&4*&+433:+0&7$&24&2:8)*$*+&0:042$&d# e&7*&6:+3%

7$&6E4++*$&%*+&%4&E4*0$*+&dEe&$%0&2$&32*%&52$;5-&*8$&25)D+$&9:7('(640(:8&7$&%4&;42$*+&%$+4

%48%&$''$0&%*+&24&':+9$&)585+42$&$0&3$+9$00+4&7$&+57*(+$&':+0$9$80&24&;42$*+&7$&2A$'':+0&7$

+5%(%0486$&F&24&0+460(:8G&#A4*0+$&64+4605+(%0(>*$&>*(&3:*++4(0&5)42$9$80&^0+$&9:7('(5$&$%0&24

24+)$*+&7$& 0+4;4(2& d?e&7*&6:+3%&7$&6E4++*$&NBOPQ-&6$3$87480& 24& ;4+(40(:8&7$& 24& 24+)$*+

7$&0+4;4(2&$80+4]8$+4&24&;4+(40(:8&7*&6:$''(6($80&`&s&4W?&G&#4&24+)$*+&7$&0+4;4(2&$%0&4*%%(&*8

34+49D0+$&(93:+0480&3:*+&24&7J849(>*$&7*&+$0:*+8$9$80&7$&24&?487$&7$&0$++$&$0&(8'2*$&%*+

24&64346(05&7$&0+4;4(2&dn&s!G/,&K&u&K&;&K&0e-&?%$+4&7:86&94(80$8*$&F&%4&;42$*+&(8(0(42$&7$&!-/H

9G&S$24&+$;($80&F&9:7('($+&24&;42$*+&7*&6:$''(6($80& &(q?@AB=(&$8&9:7('(480&24&;42$*+&7$` G

O:*+&6$24-&8:*%& '(K$+:8%& 24&;42$*+&7$& 2A$'':+0&fZNBOPQ&3+:6E$&7$&6$22$&7$& 24& ':+9$

RQSTQ&3:*+&*8(':+9(%$+&2A4332(640(:8&7*&9:7D2$&)585+42&$8&+$%3$60480&2$%&64+4605+(%0(>*$%

48)*24(+$%-&6$&>*(&7:88$+4&V

j&(:(&(b(:_T_( &(q?@AB=((&b(;LS9(0#(*5011!$#(c&(G?@AB=(&(b(P7S_TYL(-+@8

#4&;4+(40(:8&7$&̀  &3:+0$+4&%*+&6$22$&7$&24&E4*0$*+&dEe&:*&7$&24&2:8)*$*+&0:042&d# e&7*&6:+3%

7$&6E4++*$-&24&E4*0$*+&7*&6:+3%&7$&6E4++*$&7:(0&̂ 0+$&94(80$8*$&3:*+&+$%3$60$+&24&3+:':87$*+

7$&0+4;4(2-&24&3+:':87$*+&94K(9*9&7$&0+4;4(2&7A*8&6:+3%&7$&6E4++*$&3:*+&*8&24?:*+&9:J$8

$%0&7$&!G.H&F&!G/!&9&6:++$%3:87&F&24&E4*0$*+&7*&6:+3%&7$&6E4++*$G&#A(80$+;$80(:8&%$&'$+4&%*+

24&2:8)*$*+&3+:[$05$&%*+&2$&3248&Yx\&d# eG

#4&;42$*+&(8(0(42$&7$&# &$%0&7$&!-,1!&9&$0&24&E4*0$*+&E&$%0&7$&!G/!&9-&6$&>*(&7:88$&3:*+

4;:(+&` &s -U&*8$&;42$*+&7$&# &s&!-HI&9G

S$%&;42$*+%&6426*25$%&F&34+0(+&7*&9:7D2$&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8-&F&%4;:(+

/I1-1U.&74B&3:*+&RQSTQ&$0&/I1-U!"&74B&3:*+&NBOPQ&%:80&3+:6E$%&7$%&;42$*+%&6426*25$%

F&2A4(7$&7$%&9:7D2$%&7$&{:+[406E`(8&$0&7$&{$$&S2:*)&d;:(+&6E43(0+$&3+5657$80e-&6$&>*(&8:*%

3$+9$0&7$&6:8'(+9$+&24&;42(7(05&7*&9:7D2$&504?2(G

B:*%& %()842$+:8%& 5)42$9$80& >*$& 2$%& ;42$*+%& :?0$8*$%& 4;$6& 2$& 9:7D2$& 504?2(& %:80

6426*25$%&4;$6&*8$&;(0$%%$&7$&.&9&W&%G

N8& 6:862*%(:8& 2$%& 8:*;$22$%& 64+4605+(%0(>*$%& )5:950+(>*$%-& 8:0499$80& 48)*24(+$%

3+:3:%5$%& 3:*+& 24& 6:86$30(:8& 7$%& %*+'46$%& 460(;$%& 3$+9$00$80& 7$& +57*(+$& 2A$'':+0& 7$

+5%(%0486$&F&24&0+460(:8G

G+&*0+'(7^(H(X+*0'$/(%"%#%+*0/(0#(2!$$%W.0/(-0/(2+$+2#.$%/#%N'0/(W.!,.#$%N'0/(-0/(/'$1+20/(+2#%>0/(-0/

-0'M(2!$4/(-0(26+$$'0/(-0(-%,0"/%!"/($.0**0/8



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

.  

& & J= F= & & ?@AB= &

& i42$*+%&(8(0(42$% & i42$*+%&6:++()5$% i42$*+%&(8(0(42$% & i42$*+%&6:++()5$%

Ed9e !-1.H & !-1.H !-11! & !-/!!

?d9e !-/ ! & !-/!! !-/H! & !-/H!

p&d+47e !-.UI & !-" H !-H!, & !-"!!

r&d+47e !-HI, & !-H!, !-,  & !-H,I

qd+47e !-," & !-," !-,,/ & !-,,/

` !-"!, & !-"!, !-I 1 & !-I 1

`  -I 1 &  -I 1 .- /, &  -U!!

`.  -.U! &  -.U!  -1,1 &  -1,1

#$%&3E:0:%&6(@7$%%:*%&9:80+$80&624(+$9$80&24&9:7('(640(:8&7$&24&%*+'46$&460(;$&7*&6:+3%

7$&6E4++*$&NBOPQ&%*(;480&2$%&0+:(%&3248%&7$&0+4;4(2G&#4&34+0($&4++(D+$&7*&;$+%:(+&$%0&32*%

4++:87($&4;$6&*8$&6:*+?*+$&32*%&8$00$&43+D%&:30(9(%40(:8G

#$%&9:7('(640(:8%&433:+05$%&%*+&24&%*+'46$&460(;$&7*&6:+3%&7$&6E4++*$&7$&':+9$&RQSTQ

%:80&6$3$87480&9:(8%&(93:+0480$%&64+&%$*2%&2$%&48)2$%&p&$0&r&:80&505&6E48)5%G

 !"%*,& ! ['$-* )* +# /0$5#,* #,&%1* CDEFG #6$J/ *& #1#(& '6&%-%/#&%'(

 6+4%#$0(:P8(="+*\/0(-'(2!,4!$#0,0"#(,.2+"%N'0
-0/(/'$1+20/(+2#%>0/(-0/(2!$4/(-0(26+$$'0



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

. .

:P8:8(<"#$!-'2#%!"

R:*%& 2A460(:8&7*& %:2-& 2$%& %*+'46$%&460(;$%&7$%& 6:+3%&7$& 6E4++*$%&F& %:6%& %:80& %:22(6(05$%

34+& 2A$'':+0& 7$& +5%(%0486$&F& 24& 0+460(:8G&S$2*(@6(& $80+4]8$&7$%&75':+940(:8%&524%0(>*$%&>*(

%$+:80&>*480('(5$%&34+& 2$%&6:80+4(80$%&8:+942$%&d0+460(:8&$0&6:93+$%%(:8e-& 2$%&6:80+4(80$%

7$&6(%4(22$9$80&7(0$%&048)$80($22$%&$0&2$%&75':+940(:8%&324%0(>*$%&7*&9405+(4*&4;$6&2$>*$2

$%0& 6:8j*& 2$& 6:+3%& 7$& 6E4++*$& d%:6& $0& ;$+%:(+eG& h2& %$+4& 7:86& (805+$%%480& 7A4842J%$+& 2$

6:93:+0$9$80&95648(>*$&7*&6:+3%&7$&6E4++*$-&>*(&$%0&0+D%&%:22(6(05&3$87480&2$&24?:*+-&4'(8

7$&6E:(%(+&6:8;$84?2$9$80&2$%&64+4605+(%0(>*$%&7*&9405+(4*&4;$6&2$>*$2&(2&%$+4&6:8j*G&S$24

3$+9$00+4&7$&2(9(0$+&24&7505+(:+40(:8&7$%&%*+'46$%&460(;$%&34+&'40()*$&7*&9405+(4*G

Q60*$22$9$80&2$&;$+%:(+&7*&6:+3%&7$&6E4++*$&$%0&'4?+(>*5&4;$6&*8&46($+&0+(32$K-&46($+&F

+$%%:+0&948)48:@%(2(6$*K&dS&!-1I&F&!-HH&k&R(& -H&F -&"&P8&d!-H&F&!-"e&7$&+5%(%0486$&3+40(>*$

7$&I!&F&U!&74B&W99.-&:*0+$&6$6(-&(2&$%0&6:8%$(225&7$&0+$93$+&F&2aE*(2$&F&"/!@",!&�S&24&34+0($

0+4;4(22480$&3:*+&2(9(0$+&2A*%*+$&7$&24&%*+'46$&460(;$G

B:*%&%()842$+:8%&5)42$9$80&>*$&2$%&75':+940(:8%&524%0(>*$%&7$&24&%*+'46$&460(;$&%:80

50+:(0$9$80&2(5$%&F&%4&)5:950+($G&S$%&75':+940(:8%&%:80&7:86&':860(:8&7$%&64+4605+(%0(>*$%

)5:950+(>*$%&7*&6:+3%&7$&6E4++*$G

:P8;8(B.#6!-!*!W%0

#$%&3+(86(342$%&5043$%&7$&6$00$&50*7$&%:80&+$%3$60(;$9$80&V

b Z+46$+&2$%&6:80:*+%&d/Me&7$%&%*+'46$%&460(;$%&F&34+0(+&7$%&6::+7:885$%&Y-�&$0&\G

b f(K$+&2$%&%*+'46$%&460(;$%&34+&7$%&433*(%&'(K$%

b Q332(>*$+&*8&$'':+0&7$&+5%(%0486$&F&24&0+460(:8&%*(;480&*8$&7(+$60(:8-&3:*+&6$24&8:*%

6E:(%(+:8%&2A$'':+0&7$&6(%4(22$9$80&7*&%:2&34+&2$&%:6&7A*8$&;42$*+&7$& !!!&�B�G

b v0(2(%$+&2$&9:7*2$&QPfNQ&dQ842J%$&P5648(>*$&34+&24&950E:7$&7$%&N259$80%&f(8(%e

7*&2:)(6($2&�AQ*0:647&P$6E48(642AAG&S$&9:7*2$&3$+9$0&7$&%(9*2$+&24&75':+940(:8&7A*8

%:2(7$&%:*%&2A460(:8&7A*8&0:+%$*+G

#A*0(2(%40(:8&7$&6$&9:7*2$&7:88$&2$%&64+4605+(%0(>*$%&95648(>*$%&%*(;480$%&V

:P8;8:8( !"#$+%"#0(-0(X!"(B%/0/

S:99$80&;5+('($+-&748%&*8&5040&7$&6:80+4(80$&6:932$K$-&>*$&24&2(9(0$&524%0(>*$&8a$%0&34%

7534%%5$-&3:*+&6$24&:8&479$0&>*$&6$00$&2(9(0$&$%0&400$(80$&2:+%>*a*8$&6$+04(8$&':860(:8&'&7$%

6:80+4(80$%&3+(86(342$%&$%0&5)42$&F&2(9(0$&524%0(>*$&7*&9405+(4*&$8&0+460(:8&%(932$&V

#$&7:94(8$&524%0(>*$&$8&*8&3:(80&7*&%:2(7$&$%0&7:86&75'(8(&34+&24&+$240(:8&V

#4&6:80+4(80$&7$&i:8&P(%$%&$%0&7:885$&34+&24&+$240(:8&V



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

. /

#A4842J%$&7$&6$00$&6:80+4(80$&3$+9$0&7$&3+5;:(+&2A(80$8%(05&7$&24&75':+940(:8&7*&%:2&$8

+$240(:8&4;$6&%:8&5040&(8(0(42G

:P8;8;8( !"#$+%"#0/("!$,+*0/(/'%>+"#(*0/(#$!%/(-%$02#%!"/(E_(n(0#(o8

S$%&6:80+4(80$%&8:*%&+$8%$()8$80&5)42$9$80&%*+&24&75':+940(:8&>*$&%*?(+4&2$&%:2&%*(;480&2$%

0+:(%&7(+$60(:8%&7$&0+4;4(2&7*&6:+3%&7$&6E4++*$&F&%:6%G&N8&$''$0&24&6:80+4(80$&8:+942$&%*(;480

2A4K$&7$%&K&d7(+$60(:8&7A4;486$9$80e&8:*%&+$8%$()8$+4&%*+&24&6:93+$%%(:8&7*&%:2-&%*(;480

2A4K$&7$%&J&(2&%A4)(+4&7$&3+5;:(+&2$&7$)+5&7$&+$0:*+8$9$80&7$&24&?487$&7$&0$++$-&34+&6:80+$

24&6:80+4(80$&%*(;480&2A4K$&7$%&l&8:*%&(8':+9$+4&%*+&2$&7$)+5&7$&%:*2D;$9$80&7$&24&?487$

7$&0$++$&$0&34+&6:8%5>*$80&%*+&2A(87(6$&7$&':(%:88$9$80G&#4&+$240(:8&':8749$8042$&7:88480

24&;42$*+&7$&6$%&6:80+4(80$%&$%0&24&%*(;480$&V

Q;$6V&B&V&N'':+0&8:+942&%*(;480&24&7(+$60(:8&6:8%(75+5$

R&V&R$60(:8&8:+942$&F&24&7(+$60(:8&6:8%(75+5$

#A(805+^0&7$&6$%&6:80+4(80$%&$%0&5)42$9$80&7A:+7+$&0$6E8:2:)(>*$-&$22$%&3$+9$00$80&$8

$''$0&7$&6E:(%(+&24&;42$*+&7$&24&%$60(:8&:*&7$&24&940(D+$&7:80&%$+4&6:8%0(0*5$&24&%*+'46$&460(;$

7*&6:+3%&7$&6E4++*$G

:P8;8P8( !"#$+%"#0/(#+"W0"#%0**0/(-0(2%/+%**0,0"#(/'%>+"#(En

S:884(%%480& 2$%& 64+4605+(%0(>*$%& 95648(>*$%& 7*& 9405+(4*-& 7:86& 7$& 24& 6:80+4(80$& 7$

6(%4(22$9$80& 479(%%(?2$-& 4;$6& 2$>*$2& $%0& '4?+(>*5& 2$& ;$+%:(+-& 2A5;42*40(:8& 7$& 24& ;4+(40(:8

7$& 24&6:80+4(80$&$''$60(;$&7$&6(%4(22$9$80&%*+& 24&%*+'46$&460(;$&7*&6:+3%&7$&6E4++*$&8:*%

+$8%$()8$+4&%*+&24&%:22(6(040(:8&>*$&%*?(+4&24&?487$&7$&0$++$&3$87480&2$&0+4;4(2G

#4&6:80+4(80$&7$&6(%4(22$9$80&$%0&7:885$&34+&24&+$240(:8&V

4;$6&V&Z&V&N'':+0&048)$80($2&%*(;480&24&7(+$60(:8&7A4;486$9$80&7*&6:+3%&7$&6E4++*$

R&V&R$60(:8&7$&24&%*+'46$&460(;$&d748%&8:0+$&64%&V&R&s&2:8)*$*+&7$&2A5259$80&'(8(&6:8%(75+5

K&534(%%$*+&7*&;$+%:(+eG

S$00$& 4842J%$& 4& 5)42$9$80& *8& (805+^0& 0$6E8:2:)(>*$& >*(& $%0& 6$2*(& 7*& 6E:(K& 7$%

64+4605+(%0(>*$%&95648(>*$%&7*&9405+(4*&F&*0(2(%$+&3:*+&24&'4?+(640(:8&7*&;$+%:(+&F&34+0(+&7$%

3+:3+(505%&3EJ%(6:&95648(>*$%&7*&%:2&:L&5;:2*$+4&2$&6:+3%&7$&6E4++*$G

:P8;8S8(C.1!$,+#%!"(-'(,+#.$%+'(0"(k,,l



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

. 1

R:*%&2A460(:8&7$%&7(''5+$80$%&%:22(6(040(:8%&>*$&%*?(0&2$&6:+3%&7$&6E4++*$-&6$2*(@6(&$%0&433$25&F

%$&75':+9$+&%*(;480&2$%&0+:(%&7(+$60(:8%&7$&0+4;4(2G&S$00$&75':+940(:8&$%0&5;(7$99$80&':860(:8

7$&24&+5%(%0486$&7*&%:2&d6:E5%(:8&$0&E*9(7(05eG

Q3+D%&6$%&?+$'%&+433$2%&7$%&3+(86(342$%&8:0(:8%&7$&6:80+4(80$%&$0&7$&75':+940(:8-&*8$

4842J%$&34+&%(9*240(:8&7*&6:93:+0$9$80&7$%&%*+'46$%&460(;$%&7$%&7$*K&6:+3%&7$&6E4++*$

%:*%&2A460(:8&7A*8&$'':+0&7$& !!!&B$C0:8%&4332(>*5&4*&8(;$4*&7*&%:6-&4&505&+542(%5$G&#$%

+5%*2040%&7$&6$00$&4842J%$&%:80&+$3+5%$805%&34+&2$%&'()*+$%&%*(;480$%&$0&6$&+$%3$60(;$9$80

3:*+&24&%*+'46$&7$&':+9$&RQSTQ&$0&3:*+&24&%*+'46$&7$&':+9$&NBOPQ&6:99$&%*(0&V

b P4(224)$&>*(&6:8%(%0$&$8&*8$&756:93:%(0(:8&7$&24&%*+'46$&$8&5259$80%&'(8(%

0+(48)*24(+$%

b M5'(8(0(:8&7$%&64+4605+(%0(>*$%&95648(>*$%&(8(0(42$%&0$2%&>*$&2$&9:7*2$&7A524%0(6(05

2:8)(0*7(842$&:*&9:7*2$&7$&�:*8)&N&>*(&$%0&'(K5&F&. !!!!&BW99X-&2$&6:$''(6($80&7$

O:(%%:8&�&>*(&$%0&'(K5&F&!G/&$0&24&+5%(%0486$&3+40(>*$&:*&6:80+4(80$&F&24&2(9(0$&524%0(>*$

T$&s&./H&B&W99X&d;42$*+%&*0(2(%5$%&$8&Q2)5+($eG&d#$&6E:(K&7$&6$%&;42$*+%&$%0&F&0(0+$

(87(640('&$0&8$&%:80&>*A*8$&+5'5+$86$&F&34+0(+&7$&24>*$22$&%$&'$+4&2$&6E:(K&7*&9405+(4*&F

*0(2(%$+&$0&7$%&0+4(0$9$80%&F&2*(&'4(+$&%*?(+eG

b M50$+9(840(:8&7$&24&;4+(40(:8&7$%&6:80+4(80$%&7$&i:8&P(%$%

b M50$+9(840(:8&7$&24&;4+(40(:8&7$%&6:80+4(80$%&7$&6(%4(22$9$80

b M50$+9(840(:8&7$&24&75':+940(:8&524%0(>*$&7$&24&%*+'46$&460(;$

b M50$+9(840(:8&7$%&6:80+4(80$%&8:+942$%&%*(;480&2$%&0+:(%&7(+$60(:8%&7$&0+4;4(2&dK-&J&$0

le

:P8P8(F04$./0"#+#%!"(-0/(2!"#$+%"#0/(0#(-0/(-.1!$,+#%!"/(-0/
/'$1+20/(+2#%>0/

 !"%#*,'! F#%++#9* )* +# /0$5#,* #,&%1* )* +# 5'$-* PG;QG



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

. H

 !"%#*,( ! ;'(&$#%(&* )* "'( F%/*/ 6'0$ +# 5'$-* PG;QG

 !"%#*-) ! "#$%#&%'( )* +# ,'(&$#%(&* )* ,%/#%++*-*(& 6'0$ +# 5'$-* PG;QG



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

. ,

 !"%#*-* ! "#$%#&%'( )* +# )85'$-#&%'( )* +# /0$5#,* )* PG;QG

 !"%#*-+ ! "#$%#&%'( )* +# ,'(&$#%(&* ('$-#+* /0%1#(& +# )%$*,&%'( bL 6'0$ PG;QG



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

. I

 !"%*-,! "#$%#&%'( )* +# ,'(&$#%(&* ('$-#+* /0%1#(& +# )%$*,&%'( ba 6'0$ PG;QG

 !"%#*-- ! "#$%#&%'( )* +# ,'(&$#%(&* ('$-#+* /0%1#(& +# )%$*,&%'( bM 6'0$ PG;QG



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

. "

 !"%#*-.! F#%++#9* )* +# /0$5#,* #,&%1* )* +# 5'$-* CDEFG

 !"%#*-$! ;'(&$#%(&* )* "'( F%/*/ 6'0$ +# 5'$-* CDEFG



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

. U

 !"%*-& ! "#$%#&%'( )* +# ,'(&$#%(&* )* ,%/#%++*-*(& 6'0$ +# 5'$-* CDEFG

 !"%#*-'! "#$%#&%'( )* +# )85'$-#&%'( )* +# /0$5#,* )* CDEFG



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

..!

 !"%*-( ! "#$%#&%'( )* +# ,'(&$#%(&* ('$-#+* /0%1#(& +# )%$*,&%'( bL 6'0$ CDEFG

 !"%#*.)! "#$%#&%'( )* +# ,'(&$#%(&* ('$-#+* /0%1#(& +# )%$*,&%'( ba 6'0$ CDEFG



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

.. 

 !"%#*.*! "#$%#&%'( )* +# ,'(&$#%(&* ('$-#+* /0%1#(& +# )%$*,&%'( bM 6'0$ CDEFG

#A4842J%$&7$&6$%&+$3+5%$8040(:8%&)+43E(>*$%&7$&24&;4+(40(:8&7$%&6:80+4(80$%&8:+942$%

%*(;480& 2$%& 7(+$60(:8%&7$& 0+4;4(2& 7*& 6:+3%&7$& 6E4++*$&$0& 7$%& 6:80+4(80$%& 7$& 6(%4(22$9$80-

9:80+$& 2$&6:93:+0$9$80&7*&9405+(4*&4*K&7(''5+$80%&3:(80%&d8�*7%e&7$& 24&%*+'46$&460(;$G

#A(805+^0&7$&6$00$&50*7$&$%0& 2$&6E:(K&7$%&64+4605+(%0(>*$%&95648(>*$%&7*&9405+(4*&*0(2(%5

3:*+&24&'4?+(640(:8&7$%&6:+3%&7$&6E4++*$&F&%:6%&k&6$6(&3:*+&2$&6:86$30$*+&7$%&6E4++*$%&F

%:6%G&O:*+&2A4)+:8:9$-&2A(805+^0&7$&6$00$&50*7$&+5%(7$&748%&2$&6:93:+0$9$80&7*&%:2&%*+&24

%*+'46$&460(;$&7*&6:+3%&7$&6E4++*$G

:P8S8(F./'*#+#/(-0(*5+"+*\/0

O:*+&6:934+$+&24&;4+(40(:8&7*&6:93:+0$9$80&7$%&%*+'46$%&460(;$%&8:*%&3+5%$80:8%&%*+&24

34)$&%*(;480$&6$%&;4+(40(:8%&%:*%&':+9$&7AE(%0:)+499$%&$0&7$&6:*+?$%&V



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

...

 !"%#*.+! "#$%#&%'( )*/ ,'(&$#%(&*/ )* ,%/#%++*-*(& /0%1#(& +* 6+#( Lba Y#3 2Z



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

../

#A4842J%$&7$&6$00$&+$3+5%$8040(:8&9:80+$&>*$&24&%*+'46$&RQSTQ&$%0&32*%&%:22(6(05$&34+

24&?487$&7$&0$++$&>*$&24&%*+'46$&NBOPQG&B:*%&$8&6:862*:8%&7:86&>*$&3:*+&*8$&9^9$

534(%%$*+&7*&9405+(4*&dQ6($+&R./H-&+5%(%0480&F&24&6:++:%(:8e&*0(2(%5&3:*+&24&'4?+(640(:8&7$%

6:+3%&7$&6E4++*$%-& 24& +5460(:8&7$& 24&%*+'46$&7$&RQSTQ&%*+& 24&?487$&7$& 0$++$&%$+4&32*%

(93:+0480$-&7A:L&*8$&75':+940(:8&32*%&(93:+0480$&7*&%:2&>*(&$80+4]8$&*8&59($00$9$80&32*%

3:*%%5G& S$24& 6:8'(+9$& 2$%& +5%*2040%& :?0$8*%& 3+5657$99$80& 3:*+& 2A4842J%$& 7$%& (87(6$%

>*42(040('%G

S$0&E(%0:)+499$&9:80+$&5)42$9$80&>*$&24&34+0($&4++(D+$-&3+40(>*$9$80&F&34+0(+&7*&8�*7

/!&7$%&%*+'46$%&$%0&9:(8%&%:22(6(05$&4*&6(%4(22$9$80G&dQ88$K$&U&$0& !eG

N8&6:862*%(:8-&748%&2$%&6:87(0(:8%&7$&8:%&EJ3:0ED%$%-&(2&%$+4(0&3+:3:%5&7A4*)9$80$+

2A534(%%$*+&7$& 24& %*+'46$&460(;$&7$%& 6:+3%&7$& 6E4++*$&4J480& *8$& ':+9$&6J2(87+(>*$&3:*+

4*)9$80$+&%4&+5%(%0486$&F&24&75':+940(:8&$0&4*)9$80$+&4(8%(&24&75':+940(:8&7*&%:2&%*(;480

2$%& 3248%& E:+(l:804*KG& S$00$& 6:862*%(:8& $%0& 6:8'(+95$& 34+& 2A4842J%$& 7$& 24& ;4+(40(:8& 7$%

6:80+4(80$%& 7$& i:8& P(%$%-& (22*%0+5$& 34+& 2$%& +$3+5%$8040(:8%& )+43E(>*$%& 6(@7$%%:*%-& >*(

+$3+5%$80$80&24&+5%*20480$&7$%&6:80+4(80$%&8:+942$%&$0&7$&6(%4(22$9$80G&h2&%$+4(0&5)42$9$80

856$%%4(+$&7A*0(2(%$+&7$%&9405+(4*K&32*%& +5%(%0480&F& 24&75':+940(:8&$0& %*+0:*0&4*K&6E:6%-

9^9$&%(&2$&3+(K&7$&+$;($80&(8(0(42&$%0&32*%&52$;5&94(%&24&7*+5$&7$&;($&7*&6:+3%&7$&6E4++*$

%$+4&32*%& 2:8)*$G& h7542$9$80& 2$&;$+%:(+&%$+4&+542(%5&$8&46($+& 0+(32$K-& d*8$&6:*6E$&7a46($+

7:*K&(80$+6425&$80+$&7$*K&6:*6E$%&7a46($+&7*+&+5%(%0480&F&2A*%*+$&34+&4?+4%(:8e&>*(&:''+$&*8$

?:88$&+5%(%0486$&4*K&6E:6%&$0&3+$87&*8&?:8&3:2(&4*&0+4;4(2G



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

..1

 !"%#*., ! "#$%#&%'( )*/ ,'(&$#%(&*/ )* "'( F%/*/ /0%1#(& +* 6+#( Lba Y#3 2Z



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

..H

 6+4%#$0(:S8(B!-.*%/+#%!"(-0(*5011!$#(-0($./%/#+"20()(*+
#$+2#%!"(-0/(!'#%*/()(-0"#/

:S8:8(<"#$!-'2#%!"

N8& 6:93259$80& 4*K& 0+4;4*K& 3+5657$80%-& $0& 0$8480& 6:930$& 7$& 2$*+& (93:+0486$& 3:*+& 24

3+534+40(:8&7*&%:2-&8:*%&8:*%&%:99$%&5)42$9$80&(805+$%%5%&F&24&9:752(%40(:8&7$&2a$'':+0

7$&+5%(%0486$&F&24&0+460(:8&7$%&:*0(2%&F&7$80%G

#A*8$&7$%&3+$9(D+$%&':+9$%&7A5>*40(:8%&>*(&4&505&3+:3:%5$&748%&6$&%$8%&34+&F0020
Q:T9^R&3:*+&2a5;42*40(:8&7$&2a$'':+0&7$&+5%(%0486$&F&24&0+460(:8&3:*+&2$%&:*0(2%&7$&':+9$%&%(932$%
$%0&7(0$&5>*40(:8&*8(;$+%$22$&7$&24&7J849(>*$&7*&%:2&$0&$%0&7$&24&':+9$&%*(;480$&V



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

..,

B K -&D&6&$0&D& 7 s&'460$*+%&753$87480%&+$%3$60(;$9$80&7$&2A48)2$&7$&'+:00$9$80&(80$+8$

7*&%:2-&7$&24&24+)$*+&7$&2A:*0(2&$0&7$%&64+4605+(%0(>*$%&:*0(2&w&+5%(%0486$&7*&%:2G

S$&9:7D2$& F& 7$*K& 7(9$8%(:8%-& '*0& 34+& 24& %*(0$-& 75;$2:335& 34+& 7A4*0+$%& 6E$+6E$*+%

>*(&:80&(80+:7*(0&*8$&64+4605+(%0(>*$&)5:950+(>*$&F&%4;:(+&2a48)2$&7a(862(84(%:8&7$&2a:*0(2&34+

+433:+0&4*&%:2&$0&7$%&34+49D0+$%&2(5%&4*&%:2G&S$6(&4&3$+9(%&2A:?0$80(:8&7$&9:7D2$%&F&0+:(%

7(9$8%(:8%&>*(&0($88$80&6:930$&7$&24&l:8$&7$&+*30*+$&7*&%:2&>*(&8A$%0&32*%&?(7(+$60(:88$22$

94(%& 0+(7(+$60(:88$22$& d':+9$& $22(30(>*$eG& #$%& 9:7D2$%& 3+:3:%5%& :80& 505& %J80E50(%5%& 34+

{:7C(8&$0&R3::+&d UIIe>*(&3+:3:%$80&2$&9:7D2$&%*(;480&V

xLV

>&s$'':+0&0:042&%*+&2A:*0(2

�&s&+4J:8&7$&6:*+?*+$&7$&24&%$60(:8&7$&6(%4(22$9$80&7*&%:2G

,& # &s6:$''(6($80&7A47E5%(;(05&%:2&@&95042

p&s48)2$&7A(862(84(%:8&7$&2A:*0(2

�&s6:$''(6($80&7$&'+:00$9$80&%:2&w&95042

Q*&0+4;$+%&7$%&9:7D2$%&3+:3:%5%-&(2&$8&+$%%:+0&>*$&2A5;42*40(:8&7$&2A$'':+0&7$&+5%(%0486$

F&24&0+460(:8&>*A:33:%$&2$&%:2&F&2A4;486$9$80&7$&2A:*0(2&$%0&*8$&':860(:8&>*(&(80+:7*(0&32*%($*+%

34+49D0+$%& 2(5%&F& 2A5040&3EJ%(6:&@&95648(>*$&7*&%:2&$0&F& 24& ':+9$&)5:950+(>*$&7$& 2A:*0(2G

S$%&7$+8($+%&34+49D0+$%&8:05%&D&856$%%(0$80&3:*+&2$*+%&750$+9(840(:8%-&32*%($*+%&$%%4(%

%*+&32*%($*+%&56E480(22:8%&7$&%:2&F&0$K0*+$%&7(''5+$80$%G&#$*+%&;42$*+%&%$+:80&750$+9(85$%

%*+&7$%&4?4>*$%G

#4&6:932$K(05&7$&6$%&9:7D2$%&8:*%&4&49$85&F&+$6E$+6E$+&7$*K&9:7D2$%&32*%&%(932$%

3$+9$00480&*8$&5;42*40(:8&+43(7$&$0&%(932$&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8-&2$&3+$9($+

$8&+$240(:8&4;$6&2$%&64+4605+(%0(>*$%&)5:950+(>*$%&7*&%:6-&2$&%$6:87&$8&+$240(:8&4;$6&2A5040

7A*%*+$&7*&%:6G&S$%&9:7D2$%&%$+:80&7$&24&':+9$V

c#(b(1(Q?#+#(-'(/!*_(W.!,.#$%0(-0(*5!'#%*_(2!"-%#%!"/(-0(#$+>+%*R



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

..I

c#(b(1(Q?#+#(-'(/!*_(?#+#(-5'/'$0(-'(/!2R

:S8;8(B!\0"/(,+#.$%0*/(0#(,.#6!-!*!W%0

:S8;8:8(B!\0"/(,+#.$%0*/

O:*+&24&750$+9(840(:8&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8-& 2$%&9:J$8%&9405+($2%&*0(2(%5%

d64842&7A$%%4(%&$0&6E4]8$&7$&9$%*+$e&%:80&2$%&9^9$%&>*$&6$*K&*0(2(%5%&3:*+&24&750$+9(840(:8

7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8&7$%&6:+3%&7$&6E4++*$&F&%:6G&di:(+&UG/eG

#$%& 3(D6$%& 0+4;4(22480$%& *0(2(%5$%-& 2$*+%& 64+4605+(%40(:8%& )5:950+(>*$%& $0& 2$*+%& 5040%

7A*%*+$&7$%&%:6%&7$%&6*20(;40$*+%&F&7$80%-&%:80&(22*%0+5%&34+&2$%&'()*+$%&%*(;480$%&V

 !"%*.-! \#-*/ /%-6+*/ %(,0$18*/

 !"%#*..! P',/ )* 5'$-*/ $8*++*/

 !"%*.$ ! P',/ 0/8/



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

.."

 !"%*.& ! ;#$#,&8$%/&%70*/ 98'-8&$%70*/ )*/ /',/



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

..U

:S8;8;8(B.#6!-0(-0(-.#0$,%"+#%!"(-0/(>+*0'$/(-0/(011!$#/

#4&750$+9(840(:8&7$%&;42$*+%&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8&4&505&+542(%5$&%*(;480&2$

%6E594&+$3+5%$805&6(@7$%%:*%&V

#4&750$+9(840(:8&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8-&$8&+$240(:8&4;$6&2A5040&7A*%*+$-

4&505&+542(%5$&%*+&2$&64842&7A$%%4(&7$&0+460(:8G



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

./!

#$&%:2&%*+&2$>*$2&%$&%:80&75+:*25%&8:%&$%%4(%&$%0&*8&%:2&+$948(5&d049(%5&F&0+4;$+%&7$%

94(22$%&64++5$%&7$& !&99&7$&6:05e&3:*+&3:*;:(+&9$00+$&2$%&:*0(2%&748%&2$%&9^9$%&6:87(0(:8%

7$&0+4;4(2G&#A4842J%$&)+48*2:950+(>*$&4&7:885&2$%&+5%*2040%&%*(;480%&V

Q+)(2$&V& ,-.&c

#(9:8&d&{&y&f&e&V&dI-/.&c&y&,-.!&ce

R4?2$&d{&y&f&e&V&dH/-/,&c&y&I-1.&ce

S$00$&0$K0*+$&/+&*!K+$W%*!K*%,!"0'/0&4&505&;:2:804(+$9$80&6E:(%($&3:*+&24&+4(%:8&7$
%4&3+57:9(8486$&748%&2$%&+5)(:8%&7*&%*7&42)5+($8G

M48%&2$&64%&7$&2A$''$0&7$&2A*%*+$-&%$*2$9$80&0+:(%&;(0$%%$%&7$&0+4;4(2&d;e&:80&505&6E:(%($%-

$22$%&%:80&+$%3$60(;$9$80&7$&!-./-&!-.U&$0&!-1/&9W%G&Z+:(%&48)2$%&7A$80+*+$&dpe&75'(8(%&:80

3:*+&;42$*+%&+$%3$60(;$%&V&/H-&1H&d;42$*+&6:8%0+*60(;$e&$0&,!&7$)+5%G&#4&3+:':87$*+&7$&0+4;4(2

%*+&64842&$%0&94(80$8*$&F&*8$&;42$*+&7$& .-H&69&6$&>*(&$%0&3:%%(?2$&4;$6&2$&7(%3:%(0('&7$

'(K40(:8&7$%&%:6%G

#$%& $'':+0%& 7$& +5%(%0486$& F& 24& 0+460(:8& :80& 505& 750$+9(85%& F& 2A4(7$& 7A*8$& 6E4]8$& 7$

9$%*+$&6:93:%5$&7$&6430$*+%&$K0$8%(:950+(>*$%-&7A*8&4932('(640$*+&7$&%()84*K&$0&7A*8

$8+$)(%0+$*+&)+43E(>*$&d6E43(0+$&UeG

O:*+&6E4>*$&34%%4)$-&7$*K&%:6%&%:80& '(K5%&%*+&*8&6E4+(:0&3:+0$&:*0(2-&6$&>*(& '4(0&1H

34%%4)$%&4;$6& 0+:(%& +5350(0(:8%&3:*+& 6E46*8G&B$*'& ;42$*+%-&7(%0480$%& 2A*8$&7$& 2A4*0+$&7$

!-H&9D0+$-&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8&:80&505&750$+9(85%&%*+&*8&$8+$)(%0+$9$80

)+43E(>*$G

:S8;8P8(F./'*#+#/(-0/(0//+%/

#$%&+5%*2040%&7$%&$%%4(%&%:80&6:8%()85%&748%&2$%&04?2$4*K&%*(;480%&V

:S8;8P8:8(F./'*#+#/(-0/(0//+%/(-0(*50110#(-0/(2+$+2#.$%/#%N'0/(W.!,.#$%N'0/
/'$(*5011!$#(-0($./%/#+"20()(*+(#$+2#%!"

/012304#&$ ! b0&%+/ /%-6+*/ Y\#-*/ /%-6+*/Z



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

./ 

I:X:(H(?11!$#(c#(-0(*+(*+,0(%"2'$>.0_(-0(*+$W0'$(:(4!'$(*+(>%#0//0(:

B:X:(H(?11!$#(c#(-0(*+(*+,0(4*+"0(-0(*+$W0'$(:(4!'$(*+(>%#0//0(:

/012304#&& ! b0&%+/ $8*+/ YP',/ )* )*(&/ $8*++*/Z

:S8;8P8;8(F./'*#+#/(-0/(0//+%/(-0(*50110#(-0(*5.#+#(-5'/'$0(-0/(/!2/(/'$(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"

/012304#&' ! ;#$#,&8$%/&%70*/ )40/0$* )*/ /',/

#$%&+5%*2040%&7504(225%&7$%&;42$*+%&7$%&$'':+0%&7$&+5%(%0486$&F&24&0+460(:8&$8&+$240(:8&4;$6

2A5040&7A*%*+$&7$%&%:6%&%:80&3+5%$805%&%*+&2A488$K$&  G

#$%&+5%*2040%&%:80&(22*%0+5%&34+&2$%&+$3+5%$8040(:8%&)+43E(>*$%&%*(;480$%&V

b N''$0&7$%&64+4605+(%0(>*$%&)5:950+(>*$%&7$%&249$%&$0&%:6%&%*+&2A$'':+0&7$&+5%(%0486$&F

24&0+460(:8



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

./.

 !"%#*.(! T(5+0*(,* ,'-6#$8* )* +# 5'$-* *& )* +# 1%&*//* /0$ [& 6'0$ +*/ 5'$-*/ \@ *& F@

 !"%*$)! T(5+0*(,* ,'-6#$8* )* +# 5'$-*

*& )* +# 1%&*//* /0$ [& 6'0$ +*/ 5'$-*/ \H *& FH



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

.//

 !"%#*$*! T(5+0*(,* ,'-6#$8* )* +# 5'$-*

*& )* +# 1%&*//* /0$ [& 6'0$ +*/ 5'$-*/ \O *& FO

 !"%*$+! "#$%#&%'( )* +4*55'$& [& *( $*+#&%'( #1*,

+4#(9+* )4%(,+%(#%/'( 6'0$ +*/ )*0U /',/ Yg$ *& g5Z

b N''$0&7$&2A5040&7A*%*+$&7$%&%:6%&%*+&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

./1

 !"%*$, ! C55*& )* +# ,'&* > /0$ +4*55'$& )* $8/%/&#(,* < +# &$#,&%'(

6'0$ ,=#70* 1%&*//* *& ,=#70* #(9+* )4%(,+%(#%/'( )0 /',

 !"%#*$- ! "#$%#&%'(/ )* +4*55'$& *( $*+#&%'( #1*, > *& e

:S8;8S8(<"#0$4$.#+#%!"/

:S8;8S8:8(?110#/(-0/(2+$+2#.$%/#%N'0/(W.!,.#$%N'0/(-0/(/!2/

#$%& 3+$9(D+$%& :?%$+;40(:8%& +$3+5%$805$%& %*+& 2$%& )+43E$%& f()G ,!-& f()G , & $0& f()G ,.

9:80+$80&8$00$9$80& 2A(93:+0486$&7$& 2A$''$0&7$& 24&;(0$%%$&$0&7$& 2A48)2$&7A(862(84(%:8&%*+& 24

;42$*+&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8G&N8&$''$0&2A4*)9$8040(:8&7$&6$%&7$*K&34+49D0+$%

$80+4]8$&6$22$&7$&2A$'':+0&f0G

h2&4334+4]0&5)42$9$80&%*+&6$%& +$3+5%$8040(:8%&)+43E(>*$%-&>*$& 2$%& 249$%&7$& ':+9$%

3248$%& dPe& 7$9487$80& *8& $'':+0& 32*%& (93:+0480& 3:*+& 2$*+%& 0+460(:8%& >*$& 2$%& 249$%& 7$

':+9$&(862(85$&d#eG&S$00$&7(''5+$86$&$%0&7A4*0480&32*%&(93:+0480$&>*487&2A48)2$&7A(862(84(%:8

4*)9$80$G

R(&24&;4+(40(:8&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8-&$8&+$240(:8&4;$6&2A48)2$&7A(862(84(%:8

7$&2A:*0(2-&$%0&3+:)+$%%(;$&3:*+&2$%&249$%&(862(85$%&d#e-&$22$&$%0&32*0g0&?+*042$&F&34+0(+&7$&2A48)2$

7$&I!&7$)+5%&3:*+&2$%&249$%&3248$%&dPeG&S$&>*(&3:*++4(0&%A$K32(>*$+&34+&2$&'4(0&>*$&2A:*0(2

$K$+6$-&F&34+0(+&7$&6$0&48)2$-&*8$&3+$%%(:8&%*+&2$&%:2&$0&8:8&*8&6(%4(22$9$80G



C?DE<?B?(A=FG<?(H(?GDC?(?EA?F<B?@G=I?(H(B!-.*%/+#%!"(0#(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0
*5011!$#

./H

h2& $%0& F& +$94+>*$+& 4*%%(-& %*+& 6$%& 0+:(%& +$3+5%$8040(:8%& )+43E(>*$%-& >*$& 2A$''$0& 7$& 24

24+)$*+&$%0&%()8('(640('-&$8&$''$0&24&;42$*+&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8&f0&;4+($&7$&1-IH&F

 ,-,H&74B&3:*+&24&24+)$*+&? &s&169-&7$&,- I&F&..-HH&74B&3:*+&24&24+)$*+&?.&s&,69&$0&7$&I-/"

F&.,-! 74B&3:*+&24&0+:(%(D9$&24+)$*+&7$&2A:*0(2&?/s"69&3:*+&6$&>*(&$%0&7$%&249$%&(862(85$%

d#eG&O:*+&2$%&249$%&3248$%&dPe-&6$%&;4+(40(:8%&%:80&+$%3$60(;$9$80&7$&H-.1&F&1 -I74B&3:*+

24&24+)$*+&? s&169-&7$&H-."&F&H.-.&74B&3:*+&?.&s&,&69&$0&7$&,-I,&F&,!-"&74B&3:*+&?/&s&"69

O:*+&2$%&%:6%&7$&':+9$&+5$22$%-&$0&4'(8&7$&9$00+$&$8&5;(7$86$&2A$''$0&7$&24&':+9$&7$&24

34+0($&0+486E480$&7$&2A:*0(2&%*+&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8-&8:%&$%%4(%&:80&5)42$9$80

3:+05& %*+& 2A4842J%$&7$&7$*K& ':+9$%&7$&%:6%&7$&7$80%& +5$22$%&7$&9^9$& 24+)$*+& d1& 69e& k

6$3$87480&2A*8&7$%&7$*K&%:6%&4&%4&34+0($&(8'5+($*+$&(862(85$-&2A4*0+$&8:8G&S$%&7$*K&%:6%&:80

505&*0(2(%5%&748%&2$%&9^9$%&6:87(0(:8%&>*$&2$%&249$%&%(932$%-&3248$%&dP e&$0&(862(85%&d# eG

#A4842J%$&7$&6$%&+5%*2040%&9:80+$&8$00$9$80&>*$&2A$'':+0&6:8%:995&34+&2$&%:6&7$&':+9$

3248$&dM'e&$%0&32*%&(93:+0480&>*$&6$2*(&7*&%:6&7$&':+9$&(862(85$&dM+e&%:(0&%:*%&2A$''$0&7$&24

;4+(40(:8&7$&2A48)2$&:*&6$2*(&7$&24&;(0$%%$G

:S8;8S8;8(?110#/(-0(*5.#+#(-5'/'$0(-0/(/!2/

#4& '()*+$& ,/&9:80+$&>*$& 2A$''$0& 7$& 2A48)2$&7A(862(84(%:8&p&$%0&8$00$9$80&4334+$80-& 8:*%

+$94+>*$+:8%&>*$&2A$'':+0&$%0&32*%&'4(?2$&3:*+&*8&48)2$&7$&/H&7$)+5%&$0&$%0&32*%&)+487&3:*+

*8&48)2$&7$&,!&7$)+5%-&6$&>*(&3:*++4(0&%A$K32(>*$+&34+&*8$&3+$%%(:8&32*%&(93:+0480$&64+&24

%*+'46$&7$&3+$%%(:8&%*+&2$&%:2&$%0&32*%&(93:+0480$&3:*+&*8&%:6&*%5G&#4&%*+'46$&7$&3+$%%(:8

50480&$8& +$240(:8&7(+$60&4;$6& 24&)+487$*+&_G&S$6(&9:80+$&624(+$9$80& 2A$''$0&7$& 2A*%*+$&%*+

2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8G

:S8P8(?//+%(-0(,!-.*%/+#%!"(-0(*5011!$#(-0($./%/#+"20()(*+(#$+2#%!"(-0/
!'#%*/(/%,4*0/

O:*+&24&>*480('(640(:8&7$%&$''$0%&7$%&64+4605+(%0(>*$%&)5:950+(>*$%&$0&7$&2A5040&7A*%*+$&7$%

%:6%&%*+& 2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8-&7$%&$%%4(%&7$&9:752(%40(:8&7$&2A$'':+0&:80&505

+542(%5%&34+&24&950E:7$&7$&2A4842J%$&7(9$8%(:88$22$&756+(0$&3+5657$99$80&d6E43(0+$&  eG

S$00$&4842J%$&4&3$+9(%&2A:?0$80(:8&7$%&9:7D2$%&%*(;480%&V

P:7D2$&7$&2A$'':+0&$8&+$240(:8&4;$6&2$%&64+4605+(%0(>*$%&)5:950+(>*$%&V

P:7D2$&7$&2A$'':+0&$8&+$240(:8&4;$6&2$%&64+4605+(%0(>*$%&7A*%*+$&V



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

./,

Q;$6&_&V&_4*0$*+&7A*%*+$&7*&%:6&d69e

:S8P8:8(="+*\/0(-0(20/(,!-U*0/

S$%&7$*K&+$240(:8%&9:80+$80&8$00$9$80&2A$''$0&7$%&64+4605+(%0(>*$%&)5:950+(>*$%&$0&7$&2A5040

7A*%*+$&7$%&%:6%&%*+& 2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8G&#4&;5+('(640(:8&7$&6$%&9:7D2$%&4

9:80+5&>*$&2$%&;42$*+%&7$%&$'':+0%&6426*25%&%:80&3+:6E$%&7$&6$*K&750$+9(85%&%*+&64842-&7A:L

24&'(4?(2(05&7$%&9:7D2$%&3+:3:%5%G

B:*%&$8&6:862*:8%&7:86&F&34+0(+&7*&3+$9($+&9:7D2$&>*$&2$%&%:6%&2$%&9:(8%&$K()$480%

$8&$'':+0&7$&0+460(:8&%:80&6$*K&3+5%$80480&*8$&$K0+59(05&$8&':+9$&0+(48)*24(+$&dM'&$0&M+e&3*(%

;($88$80&2$%&249$%&4J480&2$*+%&34+0($%&(8'5+($*+$%&7+:(0$%&d# &$0&P e&>*(&%:80&32*%&$K()$480$%G

B:*%&+$94+>*$+:8%&6$3$87480&>*$&6:80+4(+$9$80&4*K&%:6%&M'&$0&M+-&24&249$&(86*+;5$&# 

856$%%(0$&32*%&7A$'':+0&3:*+&%4&0+460(:8&>*$&24&249$&8:8&(86*+;5$&P G

O:*+&6$&>*(&$%0&7$&2A5040&7A*%*+$&7$%&%:6%-&2A4842J%$&7*&9:7D2$&3+:3:%5&9:80+$&>*$

2A$''$0&7$&2A48)2$&7$&3:(80$&e&%*+& 2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8&$%0&32*%&(93:+0480&>*$

6$2*(&7$&24&6:0$&_G&7A:L&2A(805+^0&7$&'4(+$&%*?(+&4*&%:6%&*8&0+4(0$9$80&433+:3+(5&3:*+&+57*(+$

2A*%*+$&$0&94(80$8(+&24&;42$*+&7$&2A48)2$&7$&3:(80$&43+D%&32*%($*+%&34%%4)$%&748%&2$&%:2G&B:*%

%()842$+:8%&>*$&24&;42$*+&7$&24&6:0$&_&$%0&753$87480$&7$&24&;42$*+&7$ e&8

Q& 2A5040&8$*'-&*%*+$&8*22$-&%*+&*8&%:2&%4?2$*K-&*8&%:6&7$&6*20(;40$*+&F&7$80&$K()$&$8

9:J$88$&*8$&':+6$&7$&0+460(:8&7$&/I&74BG&#$%&%:2*0(:8%&7$&6$00$&+$240(:8-&3:*+&6$0&$'':+0

94K(9*9&7$&/I&74B&34+&%:6-&%:80&V

N8&94(80$8480& 24&6:0$&_&F&*8$&;42$*+&7$& .GH&69-&5)42$&F& 24&3+:':87$*+&7$& 0+4;4(2-

2A48)2$&7$&3:(80$&%$+4&7$&!-,.I&+47(48%&%:(0&/H-U.&7$)+5%G

S$&>*(& %()8('($&>*$& 2A5040& 7A*%*+$&466$304?2$-& 748%& 2$%& 6:87(0(:8%&7A*8& %:2& F& 0$K0*+$

%4?2$*%$-&6:++$%3:87+4(0&4*&%:6&"&:*&F&24&2(9(0$&4*&%:6&U-&8:*%&+$0($87+:8%&2$&%:6&"&3:*+

5;(0$+&*8$&4205+40(:8&7*&%*33:+0&7*&%:6G&h2&%$+4&6$3$87480&856$%%4(+$&7$&;5+('($+&24&3+:':87$*+

7$&0+4;4(2&$''$60(;$&7*&6*20(;40$*+&F&7$80%G&M48%&6$&64%& 2A$'':+0&+5$2&%$+4&7$&1,-IU&74B&$0

24& 6:0$&_& 7$& U-/,& 69G& h2& %$+4& 7:86& 856$%%4(+$& 7A4*)9$80$+& 24& 3+:':87$*+& 7$& 0+4;4(2& 7*

6*20(;40$*+&7$&/69G



 3@ IDJ<3@(q?@?F=I?

./I

 3@ IDJ<3@(q?@?F=I?

#$%&3+$9(D+$%&34+0($%&7$&8:%&$%%4(%&+$240(;$%&F&2A50*7$&7$%&(87(6$%&>*42(040('%&$0&7$%&(87(6$%

58$+)50(>*$%-&9:80+$80&624(+$9$80&2A$''$0&7$%&6:87(0(:8%&7$&0+4;4(2&$0&32*%&34+0(6*2(D+$9$80

6$2*(&7$&24&':+9$&7$&24&%*+'46$&460(;$&%*+&2$%&;42$*+%&7$&6$%&(87(6$%G

MA*8$&948(D+$&)585+42$-&(2&4&505&6:8%0405&>*$&24&>*42(05&7*&24?:*+&753$87&4*0480&7$&24

;(0$%%$&7$&0+4;4(2&>*$&7$&24&':+9$&7$&24&%*+'46$&460(;$&7$%&6:+3%&7$&6E4++*$-&(22*%0+5$&34+&24

;4+(40(:8&7$%&48)2$%&7A4004>*$&q&-&7A$80+*+$&p&$0&7$&6:*+?*+$&rG

#A49$*?2(%%$9$80&7$&24&?487$&7$&0$++$&$%0&%*+0:*0&(8'2*$865&34+&24&;4+(40(:8&7$%&48)2$%

p& $0& r& $0& F& *8& 7$)+5&9:(87+$& 34+& 2A48)2$& qG& #A466+:(%%$9$80& 7$& 6$%& ;42$*+%& %$& 0+47*(0

34+&*8&466+:(%%$9$80&7$& 2A49$*?2(%%$9$80&>*$&8:*%&4;:8%&>*480('(5&34+& 2$%& (87(6$%&7$

':(%:88$9$80&h'-&7$&3:+:%(05&8&$0&7A59($00$9$80&d04(22$&7$%&9:00$%eG

#$&+$0:*+8$9$80&7$&24&?487$&7$&0$++$&hi&$0&34+&6:8%5>*$80&2A$8':*(%%$9$80&7$%&+5%(7*%

;5)504*K&hj $%0&%*+0:*0&(8'2*$865&34+&24&':+9$&7*&;$+%:(+&64+4605+(%5$&34+&2$%&48)2$%&q&$0&rG

O:*+&6$&>*(&$%0&7$&24&;42$*+&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8-&34+49D0+$&6E:(%(&3:*+

24&>*480('(640(:8&7$%&?$%:(8%&$8&58$+)($-&6$2*(@6(&4*)9$80$&4;$6&24&;(0$%%$&$0&$%0&7(''5+$80

3:*+&2$%&7$*K&':+9$%&7$&6:+3%&7$&6E4++*$&*0(2(%5%G&t*$2>*$%&%:($80&2$%&6:87(0(:8%&7$&0+4;4(2

6:99$&24&;(0$%%$-&2AE*9(7(05&$0&2$&04%%$9$80&(8(0(42&7*&%:2-&2A$'':+0&856$%%4(+$&3:*+&2$&24?:*+

$%0&%*35+($*+&3:*+&24&':+9$&NBOPQG

Q&34+0(+& 7$& 6$%& 6:8%040%-& 2A50*7$&$0& 2A4842J%$&7$%& ':+9$%&7$%& %*+'46$%&460(;$%&4;$6

6:99$&:?[$60('-&2$*+%&6E:(K-&7$;($80&856$%%4(+$&3:*+&400$(87+$&2$%&:?[$60('%&+$6E$+6E5%-&>*A(2%

%:($80&>*42(040('%&:*&58$+)50(>*$%-&2:+%&7$%&:35+40(:8%&7$&3+534+40(:8&7*&%:2&3:*+&24&9(%$

$8&3246$&7$&24&6*20*+$G

Z+:(%&950E:7$%&:80&505&3+5%$805$%&V

#4&3+$9(D+$&>*42('(5$&7A4842J0(>*$&3+:3:%5$&34+&S+46(*8&iG&$0&#$:8&MG&d UU"e3$+9$0&7$

75'(8(+&2$%&3:(80%&64+4605+(%0(>*$%&7*&6:80:*+&7$&24&%*+'46$&460(;$&94(%&$K()$480&?$4*6:*3

7$&6426*2-&6$00$&950E:7$&$%0&%(932$&>*487&24&%*+'46$&460(;$&$%0&7$&':+9$&6J2(87+(>*$&94(%

7$;($80&32*%&6:932$K$&3:*+&2$%&%*+'46$%&E52(6:m742$%&$0&6*20*+42$%G

#$%&7$*K&4*0+$%&950E:7$%&>*$&8:*%&4;:8%&3+:3:%5$%&3+5%$80$80&7$%&4;4804)$%&>*487

F&24&+43(7(05&7$&24&64+4605+(%40(:8&7$%&6:80:*+%&F&2A4(7$&7$&2:)(6($2%&7$&%040(%0(>*$%&3$+9$00480

2A504?2(%%$9$80&7A5>*40(:8%&7$&6:80:*+%&34+&7$%&4[*%0$9$80%&3:2J8:9(4*K&7$&%$6:87&:*&7$

0+:(%(D9$&:+7+$-&6$6(&3:*+&24&7$*K(D9$&950E:7$G&#A*8$&7$%&64+4605+(%0(>*$%&(93:+0480$&7$

6$00$&950E:7$&$%0&24&750$+9(840(:8&7$&24&0+4[$60:(+$&9:J$88$&>*$&%*(;+4&24&?487$&7$&0$++$

%*+& 24&%*+'46$&460(;$-&4;480&$0&43+D%&:30(9(%40(:8&7$%&6:80:*+%-&6$&>*(&3$+9$0&7$&3+5;:(+

2$&6:93:+0$9$80&7$& 24&?487$&7$& 0$++$& 2:+%&7*& 24?:*+G&#4&9:7('(640(:8&7$&6$%&6:*+?*+$%-

7:86&7$&2A48)2$&7A(862(84(%:8&dre&7$&24&%*+'46$&460(;$&(8'2*$+4&6$+04(8$9$80&%*+&2$%&;42$*+%

7$%&7(''5+$80%&(87(6$%&>*42(040('%G&N8&$''$0&7$%&6:*+?*+$%&32*%&466$80*5$%&$80+4]8$+4($80&*8

+$0:*+8$9$80&32*%&(93:+0480&$0&*8&56240$9$80&7$&24&?487$&7$&0$++$-&34+&6:93+$%%(:8-&32*%

466$80*5G

O:*+&6$&>*(&$%0&7$&24&0+:(%(D9$&950E:7$-&2A*0(2(%40(:8&7$%&6:*+?$%&7$&%-&2$%&6:80:*+%&%:80

32*%&4''(85%G&S$00$&7$+8(D+$&950E:7$%&?$4*6:*3&32*%&6:932$K$&>*$&2$%&4*0+$%&$%0&6$3$87480

32*%&3+56(%$G



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

./"

#A*0(2(%40(:8&7$&6$%&7$*K&7$+8(D+$%&950E:7$%&4&3$+9(%&7$&3+:3:%$+&7$%&5>*40(:8%&7$

':+9$&3:*+&2$%&7$*K&%*+'46$%&460(;$%&7$%&7$*K&6:+3%&7$&6E4++*$&F&%:6%&>*$&8:*%&+433$2:8%

6(@7$%%:*%&V

c!$,0(J= F=&V

1(Q(M_(\(R(b(T_Y^8M8\(f(;:_798*"Q:f0M4QKP8M(f(S_^(R(R(8\(K(T7_7Y8\(f(Y_YP8M8\&(;(&(f(Y_YP98M8\
;(&(f(Y_YY^8M8\&(S

c!$,0(?@AB=&V

1(QM(_(\(R(b(S_:P8M8\(f(L_^8M80M4Q(QK9_;^(V(KLTf;^8*"QMR(R8\(f(Y_;Y8M8\&(;(&(K(Y_Y;98M8\&(P

Q3+D%&6:++$60(:8&7$%&6:80:*+%&7$%&%*+'46$%&460(;$%&34+&24&950E:7$&7$&%-&2$%&5>*40(:8%

7$%&7(''5+$80$%&34+0($%&7*&6:80:*+-&%*(;480&24&3+:[$60(:8&J:l-&7$%&7$*K&':+9$%&+$0$8*$%&%:80&V

S:80:*+&7$&24&34+0($&%*35+($*+$&RQSTQ

l&s& !- !&y& -!"&J&w&!-!H&JX&Q;$6&TX&s&!-UU&3&�&!-!!! 

S:80:*+&7$&24&34+0($&4++(D+$&7*&;$+%:(+&RQSTQ

l&s&@ !!&y& /-U &J&w&!-1 &JX&Q;$6&TX&s& &3&�&!-!!! 

S:80:*+&7$&24&34+0($&2405+42$&RQSTQ

l&s&  -!,&w& -",&J&y&!- !&JX&4;$6&TX&s&!-UU&3�&!-!!!1

S:80:*+&7$&24&34+0($&%*35+($*+$&NBOPQ

l&s& /-.H&y&!-1/&J&y&!-!!1&JX&4;$6&TX&s&!-UU&3�&!-!!!/

S:80:*+&7$&24&34+0($&4++(D+$&7*&;$+%:(+&NBOPQ

l&s&@ .I-!I&y& "-1.&J&w&!-HI&JX&4;$6&TX&s& &3�&!-!!! 

S:80:*+&7$&24&34+0($&2405+42$&7*&;$+%:(+&NBOPQ

l&s&.-. &w&!-//&J&y&!-!1&JX&4;$6&TX&s&!-U"&3�&!-!! ,

#$%&;42$*+%&7$%&6:$''(6($80%&7$&750$+9(840(:8&TX&$0&7$%&3+:?4?(2(05%&3&9:80+$80&>*$

2$%&9:7D2$%&504?2(%&%:80&0+D%&E4*0$9$80&%()8('(640('%&$0&3$*;$80&7:86&^0+$&+$0$8*%&3:*+&24

64+4605+(%40(:8&7$%&7$*K&6:+3%&7$&6E4++*$&RQSTQ&$0&NBOPQG&S$00$&950E:7$&$%0&4332(64?2$

3:*+&0:*0$%&':+9$%&7$&%*+'46$%&460(;$%&)4*6E$%&6:99$&6$22$%&7$%&6:+3%&7$&6E4++*$&F&%:6%G

v8$&':(%&2$%&6:80:*+%&75'(8(%-&*8&(805+^0&34+0(6*2($+&4&505&3:+05&%*+&24&3:%(0(:8&7*&6$80+$

7$&3+$%%(:8&7$&24&%*+'46$&460(;$&%*+&24&?487$&7$&0$++$G&#A:30(9(%40(:8&7$%&%*+'46$%&4&3$+9(%

2$&753246$9$80&;$+%&2$&?4%&7*&6$80+$&7$&3+$%%(:8&6$&>*(&4&3:*+&6:8%5>*$86$&2A4*)9$8040(:8

7*&9:9$80&7$&24&':+6$&$K$+65$&%*+&2$&%:2&6$&>*(&4*)9$80$-&3:*+&*8$&9^9$&3+:':87$*+&7$

0+4;4(2-&2$&+$0:*+8$9$80&7$&24&?487$&7$&0$++$&$0&7:86&7$&2A(86:+3:+40(:8&7$%&+5%(7*%&;5)504*KG

O:*+&2A5;42*40(:8&7$%&?$%:(8%&$8&58$+)($&3:*+&24&+542(%40(:8&7$%&:35+40(:8%&7$&0+4;4(2

7*& %:2-& 2$%& 9:7D2$%& 3+:3:%5%& 34+& 32*%($*+%& 6E$+6E$*+%& 0($88$80& %:*;$80& 6:930$& 7$%

64+4605+(%0(>*$%& 3EJ%(6:@95648(>*$%& 7*& %:2& -& 2$%& 64+4605+(%0(>*$%& )5:950+(>*$%-& 34+& 24

6:932$K(05&7$& 2$*+&750$+9(840(:8&:80&6$3$87480&505&85)2()5%G&B:0+$& 0+4;4(2&4&9:80+5&34+

*8$& 4842J%$& %040(%0(>*$& %(932$-& 2A(93:+0486$& 7$& 6$%& 34+49D0+$%& %*+& 24& 3+56(%(:8& 7$& 24

750$+9(840(:8&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8&$0&34+&6:8%5>*$80&%*+&6$22$&7$&2A5;42*40(:8

7$&24&6:8%:9940(:8&$8&58$+)($G

#A*0(2(%40(:8&7$%&7$*K&9:7D2$%&504?2(%&34+&{:+[406E`(8&$0&{$$&S2:*)E&4&9:80+5&>*$&3:*+

2$&9^9$&6:+3%&7$&6E4++*$&$0&748%&7$&9^9$%&6:87(0(:8%&7$&0+4;4(2-&2$%&;42$*+%&7$%&$'':+0%



 3@ IDJ<3@(q?@?F=I?

./U

:?0$8*%&%:80&7(''5+$80$%&7A*8&9:7D2$&F&*8&4*0+$G&#A*0(2(%40(:8&7$&2A*8&7$&6$%&7$*K&9:7D2$%

3:*+&24&750$+9(840(:8&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8&3:*+&7$*K&6:+3%&7$&6E4++*$&7$

':+9$%&7(''5+$80$%&7:88$&24&9^9$&;42$*+-&94(%&%*+&64842&2$%&$'':+0%&%:80&7(''5+$80%&$80+$&2$%

7$*K&':+9$%G&MA:L&2A(805+^0&7$&3+:3:%$+&*8&9:7D2$&940E5940(>*$&7$&2A$'':+0&7$&+5%(%0486$&F

24&0+460(:8&$8&+$240(:8&4;$6&2$%&64+4605+(%0(>*$%&)5:950+(>*$%&7$%&%*+'46$%&460(;$%G

Q3+D%&24&64+4605+(%40(:8&$0&2A:30(9(%40(:8&7$%&%*+'46$%&460(;$%-&2$%&$%%4(%&:80&3:+05&%*+

2A$''$0& 7$%& 64+4605+(%0(>*$%& )5:950+(>*$%& 7$& 6$%& %*+'46$%& %*+& 2A$'':+0& 7$& +5%(%0486$& F& 24

0+460(:8G

#A*0(2(%40(:8&7$%&9:7D2$%&+57*(0%&7$%&7$*K&':+9$%&7$&6:+3%&7$&6E4++*$&%*+&64842&7A$%%4(

7$& 0+460(:8&F&9:80+5& 2A(93:+0486$&7$& 24& ':+9$&%*+& 24&;42$*+&7$& 2A$'':+0&7$& +5%(%0486$&F& 24

0+460(:8&$0&4&'46(2(05&2A504?2(%%$9$80&7A*8&9:7D2$&940E5940(>*$&7$&2A$'':+0&$8&+$240(:8&4;$6

2$%&64+4605+(%0(>*$%&)5:950+(>*$%&7$%&6:+3%&7$&6E4++*$&64+&2$%&6:87(0(:8%&7$&0+4;4(2-&0$22$%

>*$&24&3+:':87$*+&7$&0+4;4(2-&24&;(0$%%$&7A4;486$9$80&$0&2$%&3+:3+(505%&3EJ%(6:@95648(>*$%

7*&%:2&%:80&94]0+(%5$%&4*&8(;$4*&7*&64842&7A$%%4(&7$&0+460(:8G

Q;480& 2A504?2(%%$9$80& 7*& 9:7D2$& 7$& 2A$'':+0-& *8$& 4842J%$& 7$& 2A$''$0& 7$%& 7(''5+$80$%

64+4605+(%0(>*$%&)5:950+(>*$%&%*+&2A$'':+0&4&505&+542(%5$G&#$%&+5%*2040%&7$&6$00$&4842J%$&%:80&V

b #A$'':+0&4*)9$80$&4;$6&24&;(0$%%$&7A4;486$9$80-&;*&%:8&(93:+0486$-&6A$%0&*8

34+49D0+$&>*(&$%0&(80+:7*(0&748%&32*%($*+%&9:7D2$%&940E5940(>*$%&7$&2A$'':+0G

b #4&0$8$*+&$8&$4*&7*&%:2&4*&9:9$80&7$%&24?:*+%&[:*$&*8&+g2$&0+D%&(93:+0480&%*+&24

>*42(05&7*&0+4;4(2&$0&%*+&24&;42$*+&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8-&6$&34+49D0+$

8A4334+4]0&6$3$87480&34%&748%&2$%&9:7D2$%&3$+9$00480&7$&>*480('($+&2A$'':+0G

b #4&7$8%(05&4334+$80$-&:*&24&94%%$&;:2*9(>*$&7*&%:2&4&5)42$9$80&*8&$''$0&%*+&2A$'':+0-

6A$%0&2A*8&7$%&3+(86(34*K&34+49D0+$%&(80+:7*(0&%:(0&7(+$60$9$80&6:99$&748%&2$

9:7D2$&7$&{$$&S2:*)E&-&t(:8)&$0&{+(%%:-&%:(0&(87(+$60$9$80&748%&2$%&4*0+$%&9:7D2$%

8:0499$80&748%&2$&9:7D2$&7$&{:+[406E`(8&>*(&(80+:7*(0&24&+5%(%0486$&%356('(>*$&:*

748%&2$%&9:7D2$%&7$&#4+%:8&$0&u(8$%%$&>*(&*0(2(%$80&24&6:E5%(:8&7*&%:2&:*&2$&9:7D2$

7Ax%`:*(&>*(&*0(2(%$&32*0g0&2$&6:8$&(87$KG

#A:+7+$&7A(93:+0486$&7$&2A$''$0&7$&6$%&7(''5+$80%&34+49D0+$%&:?%$+;5&$%0&2$&%*(;480&V

 G O+:':87$*+&7$&0+4;4(2

.G M$8%(05&4334+$80$&7*&%:2

/G i(0$%%$&7A4;486$9$80

1G _*9(7(05&7*&%:2

O:*+&6$&>*(&$%0&7$&2A$''$0&7$%&64+4605+(%0(>*$%&)5:950+(>*$%&2A:+7+$&7A(93:+0486$&7$&2A$''$0

$%0&V

 G #A48)2$&7$&6:*+?*+$&7$&24&%*+'46$&460(;$&r

.G #A48)2$&7A$80+*+$&p

#A:+7+$&7A(93:+0486$&7$&2A$''$0&7$%&7(''5+$80%&34+49D0+$%&6:8':87*%&d6:87(0(:8&7$&0+4;4(2&$0

64+4605+(%0(>*$%&)5:950+(>*$%&$%0&V

 G #A48)2$&7$&6:*+?*+$&7$&24&%*+'46$&460(;$&r

.G #A48)2$&7A$80+*+$&p

/G M$8%(05&4334+$80$&7*&%:2

1G `

HG ` 

,G `.



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

.1!

O:*+& 24& +542(%40(:8& 7$& 6$00$& 624%%('(640(:8-& 4;480& :30(9(%40(:8& 7$& 24& %*+'46$& 460(;$-

2A4[*%0$9$80&34+&+5)+$%%(:8&9*20(32$&8A4&34%&0$8*&6:930$&7$&24&3+:':87$*+&7$&0+4;4(2-&6$22$@

6(&50480&94(80$8*$-&748%&6$&64%-&6:8%0480$G

S$%&:?%$+;40(:8%&[*%0('($80&2A:30(9(%40(:8&7$&24&%*+'46$&460(;$&7$%&6:+3%&7$&6E4++*$&F

%:6&$0&2A504?2(%%$9$80&7A*8&9:7D2$&940E5940(>*$&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8&$8

+$240(:8&4;$6&2$%&64+4605+(%0(>*$%&)5:950+(>*$%&7$&6$00$&%*+'46$G

#$& 9:7D2$& 504?2(& 34+& 24& 950E:7$& 7$& u*6`(8)E49@i46EJ-& $8& *0(2(%480& 2A4842J%$

7(9$8%(:88$22$&$%0&2$&%*(;480&V

M48%&2$&64%&:L&2A48)2$&7A4004>*$&�&$%0&94(80$8*&6:8%0480-&2$&9:7D2$&3:*++4(0&^0+$&56+(0

%:*%&24&':+9$&V

O:*+&32*%&7$&%(932('(640(:8-&6$%&9:7D2$%&:80&505&756:93:%5%&7$&24&'4j:8&%*(;480$&V

c&(#(&b( &(c(&(8( &(G(&(8(& &(q

=>02(H( !"/#+"#0/(-0(1!$,0(H

 +$+2#.$%/#%N'0/($0*+#%>0/(+'M(2!"-%#%!"/(-0(#$+>+%*&V

 +$+2#.$%/#%N'0($0*+#%>0()(*+(W.!,.#$%0(-0/(/'$1+20/(+2#%>0/(H

S$6(&3:*+&2$%&%*+'46$%&460(;$%&6:932$K$%&7(0$%&)4*6E$%-&3:*+&6$&>*(&$%0&7$%&%*+'46$%

460(;$%&7(0$%&%(932$%&6:99$&2$%&%:6%&7$%&:*0(2%&F&7$80%&7$*K&9:7D2$%&:80&505&504?2(%G

#$&3+$9($+&+$240('&F&2A5;42*40(:8&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8&$8&+$240(:8&4;$6

2$%&64+4605+(%0(>*$%&)5:950+(>*$%G



 3@ IDJ<3@(q?@?F=I?

.1 

S$&9:7D2$& '4(0& +$%%:+0(+& 2A(93:+0486$&7$%&64+4605+(%0(>*$%&)5:950+(>*$%-&8:0499$80

6$22$%&7$%&48)2$%&p&$0&�&$0&4;$6&*8&$''$0&9:(87+$&6$22$&7$&2A48)2$&V&e

#$&%$6:87&+$240('&F&2A5;42*40(:8&7$&2A$'':+0&7$&+5%(%0486$&F&24&0+460(:8&$8&+$240(:8&4;$6&2$%

64+4605+(%0(>*$%&7A*%*+$&7$%&%:6%&7A*8&6*20(;40$*+&F&7$80%G

Q;$6&_&V&_4*0$*+&7A*%*+$&7*&%:6&d69e

S$& 7$+8($+&9:7D2$& 4& 3$+9(%& 5)42$9$80& 7$& 75'(8(+& 2A*%*+$&94K(942$& 466$305$& 3:*+

2A*0(2(%40(:8&7$%&%:6%&7$&6*20(;40$*+%&F&7$80%-&6$00$&2(9(0$&%$&%(0*$&F&*8$&;42$*+&7$&U-/,&69

3:*+&_&$0&//-H&7$)+5%&3:*+&rG&Q&34+0(+&7$&6$%&;42$*+%-&2$&%:6&7:(0&^0+$&6E48)5&:*&+$0:*+85G

#A4842J%$&$0&2A*0(2(%40(:8&7$&6$%&9:7D2$%&3$+9$00$80&*8$&5;42*40(:8&3+56(%$&7$&2A$'':+0

7$&+5%(%0486$&F&24&0+460(:8&$8&+$240(:8&4;$6&2$%&64+4605+(%0(>*$%&)5:950+(>*$%&$0&3:*++4($80

^0+$&*0(2(%5%&3:*+& 2A4952(:+40(:8&7$%&%*+'46$%&460(;$%&7$%&:*0(2%&4+40:(+$%&:*&?($8&3:*+& 24

6:86$30(:8&7$&8:*;$22$%&':+9$%&$8&'4(%480&;4+($+&748%&2$%&2(9(0$%&466$304?2$%&2$%&7(''5+$80%

34+49D0+$%&(80+:7*(0%&748%&2$&9:7D2$G



 !"#$%&'#%!"()(*+(,!-.*%/+#%!"(%"#0$1+20(!'#%*/(+$+#!%$0/(/!*(34#%,%/+#%!"(-0(*+(1!$,0(0#(-0(*5011!$#
-0($./%/#+"20()(*+(#$+2#%!"(-0/(2!$4/(-0(26+$$'0/()(/!2/(0#(-0/(!'#%*/()(-0"#/

.1.

F?c?F?@ ?J(m<mI<3qF=AZ<aD?J

Anonyme, 2003. Vulgarisation, fiche technique des céréales de l’Institut Technique des

Grandes Cultures (ITGC), El-Harrach.

Bernacki H., 1972. Agricultural Machines, Theory and construction, Vol.1, pp.162-168.

Springfield, III : Nat. Technical Information Service.

Bézier P., 1986. Courbes et surfaces mathématiques et CAO. Edition Hermès, Paris

Binesse M., 1970. Cisaillement et résistance spécifique du sol lors du labour classique.

Etudes du CNEEMA, n°341-342 – France.

Campbell A.J., Martin Carter et Neil McLaughlin, 2001. Fuel Consumption and Draft

Requirements Under Various Tillage Systems, .Agri-Info 01-10, May, 2001.

Caproiu et al, 1982.Tillage Machines, Sowing Machines and Machines for Crop

Protection. Didactic and Pedagogical Publising House, Bucharest Romania

Charreau C. et Nicou, R. 1971.Amélioration du profil cultural dans les sols sableux

et sablo-argileux de la zone tropicale sèche ouest-africaine et ses incidences

agronomiques. L'Agronomie Tropicale, N°3, pp.209-255 ; N°5, pp.565-631 ; N°9,

pp.903-978 ; N°11 pp.1184-1247.

Chopart J.L. et Nicou, R. 1976. Influence du labour sur le développement radiculaire

de différentes plantes cultivées au Sénégal. Conséquences sur leur alimentation

hydrique. L'Agronomie Tropicale 31 (1), pp.7-28.

Craciun V., Leon, D., 1998. An Analytical Method for Identifying and Designing a

Moldboard Plough Surface. Transactions of the ASAE, vol. 41 (6) pp.1589- 1599 ,

Michigan, USA.

Dalleine E., 1962. Notes pour le siège N°904, 1228.

Dalleine E., 1964. Comment étudier un versoir de charrue. Revue agricole de France,

Aout-Septembre , n°32.

Doner R.D. and Nichols M.L , 1934. The Dynamic Properties of Soil V. Dynamics of

Soil on Plow Mouldboard Surfaces Related to Scouring. Journal of ASAE, Vol 15, N

°1, pp.9-13

Faure A., 1968. Contribution à l’étude de l’action d’un versoir sur le sol. Thèse de

docteur de spécialité.

Faure A., 1969. Contribution à l’étude de l’action d’un versoir sur le sol. 1-Etude de la

géométrie des versoirs, classification. Annales Agronomiques 20(6) , p 565-595.

Faure A., 1970. Contribution à l’étude de l’action d’un versoir sur le sol. II-

Comportement du sol travaillé par un versoir de charrue. Annales Agronomiques

21(2), pp.159-195 - INRA – France.

Fiès J.C., 1971. Recherche d’une interprétation texturale de la porosité des sols.

Annales Agronomiques 22(6), pp.655-685.



 !"! !#$!%&'(')(*+ ,-.(/0!%

 !"

Fies J.C., Stengel P., 1981. Densité texturale de sols naturels II. - Eléments

d’interprétation. Agronomie 1 pp. 659-666.

Gao Qiong, Pitt R.E., Ruina A., 1986. A Model to Predict Soil Forces on the Plough

Mouldboard. Journal of Agricultural Engineering Research 35, p.141-155.

Gee Clough, D.G. et al., 1978. The empirical prediction of tractor implement field

performance. J. of Terramechanics, 15 (2) p.81-94

Girma G., 1989: Measurement and prediction of forces on plough bodies–1.

Measurement of forces and soil dynamic parameters. Land and Water Use. Eds.

Dodd et Grace, Balkema, Rotterdam, p.1539-1545.

Godwin R.J. and G. Spoor, 1977. Soil failure with narrow tines. Journal of Agricultural

Engineering Research.. Vol.22 (1977) No.3 p.213-228.

Goryatchkin V.P. et Sohene 1960 .Collected Works in Three Volumes. Ed. N. D.

Luchinskii. Translated 1972. Jerusalem, Israel: Ketter Press.

Grisso et al., 1983 . A soil model based on limit equilibrum analisio. Transaction of the

ASAE, vol. 26 N° 4 , p.991-995

Guerif J., 1994. Effects of compaction on soil strength parameters. In: Soane, B.D., van

Ouwerkerk, C. (Eds.), Soil Compaction in Crop Production, Development in Agric.

Eng. Series 11. Elsevier, Amsterdam, The Netherlands, p.191-214.

Hénin S., 1969.Le profil cultural, Edition Masson & Cie, Paris, 332 p.

Hernanz J.L.  et al. 1982. Influence of speed and physical properties of soil in relation

to the specific resistance and quality of work of mouldboard and disc ploughs, 9ème

conference international de International Soil Tillage Research Organisation – Osijek,

Yougoslavie.

Hettiaratchi D.R.P. and Reece A.R. 1967. Symmetrical three-dimensional soil failure.

Journal .of Terramechanics. Vol.4 , No.3, p:45-67.

Hunt D. R. 1983.Farm power and machinery management, Iowa state University Press,

U.S.A.

Kanafojski C. Z. 1967.Théorie et construction des machines agricoles. T1, Ed.d’état

des ouvrages en agriculture. Varsovie, 826 p.

Kuczewski J. , 1978. Eléments Théoriques des Machines Agricoles . Edition Varsovie

Pologne.

Langhaar H. L. , 1954. Dimensional Analysis and Theory of Models, Ed. New York .

John Wiley and Sons, Inc.

Larson L.W. et al. , 1968.  Predicting draft forces using mouldboardplows in agricultural

soils. Transactions of ASAE, 11, p.665-668.

Laurent F., Eschenbremnner G., 1995. Dynamique de l’azote : L’effet des résidus

de culture et du travail du sol. Perspectives agricoles, numéro spécial "Azote et

Interculture" 206, p.20-29.

Maertens C. 1964.  Influence des propriétés physiques des sols sur le développement

radiculaire et conséquences sur l'alimentation hydrique et azotée des cultures.

Science de Sol2, p.31-41.



$12345673512&8&9:&;1<=95>:3512&523?4@:A?&17359>&:4:3154?>&>19&*B35;5>:3512&<?&9:&@14;?&?3&<?&9C?@@143

<?&4=>5>3:2A?&8&9:&34:A3512&<?>&A14B>&<?&AD:447?>&8&>1A>&?3&<?>&17359>&8&<?23>

 !!

Maertens C., Blanchet, R. et Puech, J. 1974.  Influence de différents régimes

hydriques sur l'absorption de l'eau et des éléments minéraux par la culture. In:

Régimes hydriques, systèmes racinaires et modalités d'alimentation en eau.  Ann.

Agron. 25, p.575-586.

Magnan J.P. 1991. Résistance au cisaillement. Techniques de l’ingénieur. Mécanique

des sols. C216.

Mesri D. 1982. Etude des corps de charrues pour labours rapides et de quelques

conséquences de l’accroissement de la vitesse de travail. Thèse Docteur-Ingénieur

INA-PG, France.

Meynard J.M. et al. 1981.  Elaboration du rendement et fertilisation azotée du

blé d’hiver en Champagne crayeuse. II-Types de réponse à la fumure azotée et

application de la méthode du bilan prévisionnel. Agronomie, 1 (9), p.795-806.

McKyes E ; Ali O. S. , 1977. The cutting of soil by narrow blades. Journal of

Terramechanics. (1977), 14(2), p.43-58.

Monnier G. et Stengel P., 1982. Structure et état physique du sol, Techniques

Agricoles, Fascicule 1140. Avignon- INRA.

Nichols M.L. and Kummer, T. H. , 1932. The Dynamic Properties of Soil IV. A Method

of Analysis of Plow Moldboard Design Based Upon Dynamic Properties of Soil.

Agricultural Engineering 13(11), p.279-285.

Nicou R. 1974.  Contribution à l'étude et à l'amélioration de la porosité des sols

sableux et sablo-argileux de la zone tropicale sèche. Conséquences agronomiques.

L'Agronomie Tropicale 29, p.1100-1127.

Nolot J.M., 1983.Conduite de la culture du blé d’après les résultats de l’expérimentation

Sud-Ouest de 1976 à 1981. ITFC, 15 p.

Oskoui K.E. et al, 1982.  The Determination of Plough Draught. Part II. The

Measurement and Prediction of Plough Draught for Two Mouldboard Shape in Three

Soil Series. Journal of Terrramechanics, 19, p.153-164.

Perumpral J.V. et al , 1983. A soil-tool model based on limit equilibrium analysis.

Transactions of ASAE, 26(4), p.991-995.

Ravonison N.M. et Destain, M.F., 1994.  Parametric cubic equations for modeling

mouldboard plough surfaces. Soil and Tillage research. Vol.31, p.363-373.

Recous S., Darwis D., Robin D., Machet J.M., 1993.  Décomposition des résidus

de récolte. Interactions avec la dynamique de l’azote. in "Matières organiques et

agricultures" Decroux J. et Ignazi J.C. éditeurs, COMIFER-GEMAS, p.3-15.

Reece A.R., 1965. The fundamental equation of earthmoving mechanics. In Proceeding

of Symposium of Earth Moving Machinery, 179 (3), p.8-14. Institut of Mechanical

Engineering. Newcastle Upon Tyne.

Reece A.R., Hettiaratchi, D.R.P., 1989.A slip-line method for estimating passive earth

pressure. Journal of Agricultural Engineering Research 42(1), p.27-41.

Richey S. et al., 1989. The use of Three Dimensional Computer Graphics to Design

Moldboard Plough Surfaces. Journal of Agricultural Engineering Research. 43,

p.245-258, UK.



 !"! !#$!%&'(')(*+ ,-.(/0!%

 !#

Ros V. et al., 1993.Analysis of a Tillage Tool Geometry. ASAE Paper nr 93, St.Joseph,

Mich., USA. 1995.

Ros V. et Smith R., 1995. Mathematical Modeling and Computer Aided Design of

Passive Tillage Tools. Transactions of ASAE, vol. 38 N° 3, p.675-683.

Scott Murrell, 1998. Efficient Fertilizer Use - Tillage and Fertilizer Interaction. Data:

Illinois, USA. Cited in PPI. Fertilizer management for today's tillage systems.

Severkey et Tsyganou, 1982. The determination of plough draught, Part II. The

measurment and prediction plough draught for two mouldboard shapes in three soil

series. Journal of Terramechanics, vol 19 N°3; p.153-164.

Soehne W., 1960. Suiting the plow body shape to higher speeds. Grundlagen der

landtechnik 12:51-62, illus , Nat. Inst. Agr. Engin. Translation.21, p.101-107.

Stafford J. V. and J. G. Hendrick. 1988.Dynamic sensing of soil pans. Transactions of

the ASAE 31(1), p.9-13. (Presented as ASAE Paper No. 85-1547, Dynamic control of

pan rupturing tines.)

Summers J.D. et al. 1986. Development of tractor performance simulation model.

Transaction of ASAE, 29 (3), p.661-666

Swick, W. C. and Perumpral, 1988 . A model for predicting soil-tool interaction.Journal

of Terramechanics, 25(1) pp.43-56

Trouse A.C., 1985. Development of the controlled traffic concept. Proceeding of

International Conference on Soil Dynamics. Aubrun, Al, USA, p.1112-1119.

Terzaghi K., 1967. Theoritical soil mechanics in engineering practice, Edition Wiley,

New-York.

-7695A:3512>&>74&9?&>7E?3&F

AMARA M., 1995. Influence de la forme de deux corps de charrue sur les indices

qualitatifs des labours. Annales de l’INA, Vol. 16, N°1 et 2, pp.1- 20, 1995

AMARA M., 1998. Contribution à la modélisation mathématique de l’effort de résistance

à la traction de deux corps de charrue à soc en sol sableux. Annales de l’INA

Vol.19, n°1 et 2, pp. 1-17, 1998

AMARA M., GUEDIOURA I., MOUSSAOUI N., 2006. Analyse de l’application des

modèles de Gorjatschkin et de Gee Clough pour l’évaluation de l’effort de résistance

à la traction de deux formes de corps de charrues à socs. Annales de l’INA Volume

n°27 Année 2006

AMARA M., BOURARACH EH. , GUEDIOURA I., HARRAD F., 2006. Modélisation de

l’effort de résistance à la traction des outils à dents : Influence de la forme, de l’angle

d’inclinaison et de la vitesse de travail sur l’effort de résistance à la traction. Actes de

l’Institut Agronomique et Vétérinaires Rabat – Maroc N°25 (1&2), pp.61-75

AMARA M., KHEYAR M.O., HARRAD F. 2006. Effet de la succession des machines

agricoles pour la mise en place d’un blé sous pivot sur le développement des racines



$12345673512&8&9:&;1<=95>:3512&523?4@:A?&17359>&:4:3154?>&>19&*B35;5>:3512&<?&9:&@14;?&?3&<?&9C?@@143

<?&4=>5>3:2A?&8&9:&34:A3512&<?>&A14B>&<?&AD:447?>&8&>1A>&?3&<?>&17359>&8&<?23>

 !$

et conséquences sur le rendement. Sciences, Technologie et développement,

Revue N°1 ANDRU

AMARA M., KHEYAR M.O., HARRAD F. 2006.Effet de la succession des machines

agricoles pour la mise en place d’un blé sous pivot sur le développement des racines

et conséquences sur le rendement. Terre et Vie N°98, Juillet 2006.

-7695A:3512>&12G952?&H(23?42?3I&F

%&'()*+(*,(-.(,-.()*)/,*0*1-2+345(*6,27825)(*+(*9:2;,5-/9'/,(<*=/599('* >>#?*@

AMARA M., COUHERT J.P., HARRAD F., 2005 : Effet de la succession des machines

agricoles pour la mise en place d’un blé sous pivot sur le développement des racines

et conséquences sur le rendement. www.academie-agriculture.fr

$1;;725A:3512>&523?42:3512:9?>&F

AMARA M., KHEYAR M.O., HARRAD F., 2006. Effet de la succession des machines

agricoles sur la conservation des sols sahariens. (Participation orale). Journées

d’études Internationales sur la désertification et développement durable de

Biskra du 10-12 juin 2006.



,22?J?>

 !A

,22?J?>

,22?J?&K&F&$114<122=?>&<?>&B1523>&<?>&>74@:A?>
:A35L?>&<?>&<?7J&A14B>&<?&AD:447?&!AD?99?&K&M&N

,22?J?&O&F&$114<122=?>&<?>&B1523>&<?>&>74@:A?>
:A35L?>&<?>&<?7J&A14B>&<?&AD:447?&!AD?99?&K&M&P



$12345673512&8&9:&;1<=95>:3512&523?4@:A?&17359>&:4:3154?>&>19&*B35;5>:3512&<?&9:&@14;?&?3&<?&9C?@@143

<?&4=>5>3:2A?&8&9:&34:A3512&<?>&A14B>&<?&AD:447?>&8&>1A>&?3&<?>&17359>&8&<?23>

 !B

,22?J?&P&F&$114<122=?>&<?>&B1523>&<?>&>74@:A?>
:A35L?>&<?>&<?7J&A14B>&<?&AD:447?&!AD?99?&K&M&O

,22?J?>&N&F&Q:9?74>&<?>&?@@143>&<?&4=>5>3:2A?&8&9:
34:A3512&?3&<?>&<5@@=4?23>&B:4:;R34?>&52341<753>&<:2>&9?
;1<R9?&;:3D=;:35S7?>&<?&"3T



,22?J?>

 !C



$12345673512&8&9:&;1<=95>:3512&523?4@:A?&17359>&:4:3154?>&>19&*B35;5>:3512&<?&9:&@14;?&?3&<?&9C?@@143

<?&4=>5>3:2A?&8&9:&34:A3512&<?>&A14B>&<?&AD:447?>&8&>1A>&?3&<?>&17359>&8&<?23>

 #>

D()* E29(/,)* +()* (66&,')* F'* ,(G,3)(7'(7'* 9()*4&H(77()* +(* I>* E29(/,)* &J'(7/()* )/,

9:(7,(;5)',(4(7'*;,2G.5K/(L

D()*/75'3)*+()*+5663,(7')*G2,24M',()*)&7'*,()G(-'5E(4(7'*@

,22?J?&U&F&Q:9?74>&91V:453D;5S7?>&<?>&W&3?4;?>&B174
9C=3:695>>?;?23&<7&;1<R9?&;:3D=;:35S7?&<?&9C?@@143&<?
4=>5>3:2A?&8&9:&34:A3512T



,22?J?>

 #I

,22?J?&X&F&Q:45:3512&<?>&A1234:523?>&>765?>&B:4&9:
6:2<?&<?&3?44?&>17>&9C:A3512&<?&9:&>74@:A?&:A35L?&<7
A14B>&<?&AD:447?&8&>1A>&H:2:9Y>?&3D=145S7?&<?&9:
<=@14;:3512&<?&9:&6:2<?&<?&3?44?&@5J=?&>74&72&A13=I



$12345673512&8&9:&;1<=95>:3512&523?4@:A?&17359>&:4:3154?>&>19&*B35;5>:3512&<?&9:&@14;?&?3&<?&9C?@@143

<?&4=>5>3:2A?&8&9:&34:A3512&<?>&A14B>&<?&AD:447?>&8&>1A>&?3&<?>&17359>&8&<?23>

 # 

%N/+) O5)PQIORS1TU O%PIORS1TU O%QIORS1TU O5)PQIORS1VU O%PIORS1VU O%QIORS1VU

I ><!A#B ><#C # I<CA#I >< BB$ ><$ #I  <>B"A

 ><!!BC ><!B A I<BCC$ >< $# ><# "!  <>>!$

" ><"C#" >< $ C I<A!BA >< IB! ><"ICC I<B!$"

! ><"!I$ ><>!" I<#CAA ><IAIA ><II$# I<$BBI

# >< BAC W><IA$ I<!!$B ><I !C W><>B$ I<# CB

$ >< "!" W><"C$ I< C#B ><>ABI W>< C I<"AI$

A ><IB>$ W><$I$ I<I!!B ><>"I! W><!C" I< I""

B ><I $C W><B"# ><CC"C W><>I# W><$CA I<>##I

C ><>A"" WI<>## ><B! C W><>$ W><C ><BC$B

I> ><>IC$ WI< A# ><$C W><I>B WI<I>! ><A"B$

II W><>"! WI<!C# ><#!I W><I## WI<">A ><#B>"

I W><>BA WI<AI! ><"C>I W>< > WI<#II ><!  I

I" W><I!I WI<C"! >< "CI W>< !C WI<AI! >< $"B

I! W><IC# W <I#! ><>BB W>< C$ WI<CIA ><I>#$

I# W>< !B W <"A" W><>$ W><"! W <I I W><># 

I$ W><"> W <#C" W>< I" W><"BC W <" ! W>< I

IA W><"#$ W <BI" W><"$! W><!"$ W <# B W><"$C

IB W><!>C W"<>"" W><#I# W><!B" W <A"I W><# A

IC W><!$" W"< # W><$$$ W><# C W <C"# W><$B#

 > W><#IA W"<!A W><BIA W><#A$ W"<I"B W><B!"

 I W><#A W"<$C W><C$B W><$ " W"<"! WI<>> 

  W><$ ! W"<CI WI<IIC W><$A W"<#!# WI<I$

 " W><$AB W!<I"I WI< A W><AI$ W"<A!B WI<"IB

 ! W><A"I W!<"#I WI<! I W><A$" W"<C# WI<!A$

 # W><AB# W!<#AI WI<#A W><BI W!<I## WI<$"#

 $ W><BI W!<$BI WI<$!A W><B"" W!< #A WI<AI!

X&H(77()W><I$AC W <>!"C ><I$"C W>< A  WI<BI#A ><IB!C

O5)PQKORS1TU*@*-&7',257'(*+(*-5)2599(4(7'*)/5E27'*9(*G927*PQ<*9&,)K/(*92*J27+(*+(

'(,,(*)&995-5'3(*()'*65Y3(*)/,*/7*-&'3*('*G&/,*/7(*G&)5'5&7*.2/'(*+/*G&57'*+:2GG95-2'5&7*+(*92

6&,-(L

O%PKORS1TU*@*-&7',257'(*7&,429(*)/5E27'*92*+5,(-'5&7*P<*9&,)K/(*92*J27+(*+(*'(,,(

)&995-5'3(*()'*65Y3(*)/,*/7*-&'3*('*G&/,*/7(*G&)5'5&7*.2/'(*+/*G&57'*+:2GG95-2'5&7*+(*92*6&,-(L

O%QKORS1TU*@*-&7',257'(*7&,429(*)/5E27'*92*+5,(-'5&7*Q<*9&,)K/(*92*J27+(*+(*'(,,(

)&995-5'3(*()'*65Y3(*)/,*/7*-&'3*('*G&/,*/7(*G&)5'5&7*.2/'(*+/*G&57'*+:2GG95-2'5&7*+(*92*6&,-(L

O5)PQKORS1VU*@*-&7',257'(*+(*-5)2599(4(7'*)/5E27'*9(*G927*PQ<*9&,)K/(*92*J27+(*+(

'(,,(*)&995-5'3(*()'*65Y3(*)/,*/7*-&'3*('*G&/,*/7(*G&)5'5&7*J2))(*+/*G&57'*+:2GG95-2'5&7*+(*92

6&,-(L

O%PKORS1VU*@*-&7',257'(*7&,429(*)/5E27'*92*+5,(-'5&7*P<*9&,)K/(*92*J27+(*+(*'(,,(

)&995-5'3(*()'*65Y3(*)/,*+(/Y*-&'3)*('*G&/,*/7(*G&)5'5&7*J2))(*+/*G&57'*+:2GG95-2'5&7*+(*92

6&,-(L

O%QKORS1VU*@*-&7',257'(*7&,429(*)/5E27'*92*+5,(-'5&7*Q<*9&,)K/(*92*J27+(*+(*'(,,(

)&995-5'3(*()'*65Y3(*)/,*/7*-&'3*('*G&/,*/7(*G&)5'5&7*J2))(*+/*G&57'*+:2GG95-2'5&7*+(*92*6&,-(L



,22?J?>

 #"

,22?J?&Z&F&Q:45:3512&<?>&A1234:523?>&>765?>&B:4&9:
6:2<?&<?&3?44?&>17>&9C:A3512&<?&9:&>74@:A?&:A35L?&<7
A14B>&<?&AD:447?&8&>1A>&H:2:9Y>?&3D=145S7?&<?&9:
<=@14;:3512&<?&9:&6:2<?&<?&3?44?&@5J=?&>74&<?7J&A13=>I

%N/+) O5)PQ ORS1TU O%P ORS1TU O%Q ORS1TU O5)PQ ORS1VU O%P ORS1VU O%Q ORS1VU

I ><!!CC ><!$C# I< B## ><!>>A ><!#BC I<# CB

 ><!  C ><"$"I I< IC" ><"AA ><"$>$ I<!#B!

" ><"$BB ><I#>! I<>B$C ><" C$ ><I$"C I<"I##

! ><"I!A W><>$ ><C#!# >< B  W><>" I<A  $

# >< $>$ W>< A# ><B  I >< "!B W><  C I<> CA

$ >< >$# W><!BB ><$BCA ><IBA! W><! $ ><BB$C

A ><I# ! W><A ><##A" ><I! W><$ " ><A!!

B ><>CB" W><CI" ><! !C ><>C $ W><BIC ><$>II

C ><>!! WI<I $ >< C ! ><>!# WI<>I$ ><!#B 

I> W><>>C WI<""C ><I$ W><>> WI< I" ><"I#"

II W><>$" WI<## ><> A$ W><>!C WI<!>C ><IA #

I W><IIB WI<A$! W><I>! W><>CA WI<$>$ ><> C$

I" W><IA WI<CAA W>< "A W><I!! WI<B>" W><II"

I! W><  $ W <IC W><"$C W><ICI W W>< #$

I# W>< B W <!>" W><#> W>< "C W <IC$ W><"CC

I$ W><""! W <$I# W><$"! W>< B$ W <"C" W><#!I

IA W><"BB W <B B W><A$$ W><""! W <#C W><$B!

IB W><!! W"<>!I W><BCC W><"BI W <ABA W><B A

IC W><!C$ W"< #! WI<>"I W><! B W <CB" W><CA

 > W><## W"<!$A WI<I$! W><!A$ W"<IB WI<II"

 I W><$>! W"<$AC WI< C$ W><# " W"<"AA WI< #$

  W><$#C W"<BC WI<! B W><#A W"<#A" WI<"CC

 " W><AI" W!<I># WI<#$I W><$IB W"<AA WI<#! 

 ! W><A$A W!<"IB WI<$C" W><$$# W"<C$A WI<$B!

 # W><B I W!<#"I WI<B $ W><AI" W!<I$! WI<B A

 $ W><B!B W!<$"A WI<BC W><A"$ W!< $ WI<BCC

X&H(77()W><ICBC W <>B"# W><">"I W><I$AA WI<C>I" W><I$""

O5)PQOORS1TU*@*-&7',257'(*+(*-5)2599(4(7'*)/5E27'*9(*G927*PQ<*9&,)K/(*92*J27+(*+(

'(,,(*)&995-5'3(*()'*65Y3(*)/,*+(/Y*-&'3)*('*G&/,*/7(*G&)5'5&7*.2/'(*+/*G&57'*+:2GG95-2'5&7*+(

92*6&,-(L

O%POORS1TU*@*-&7',257'(*7&,429(*)/5E27'*92*+5,(-'5&7*P<*9&,)K/(*92*J27+(*+(*'(,,(

)&995-5'3(*()'*65Y3(*)/,*+(/Y*-&'3)*('*G&/,*/7(*G&)5'5&7*.2/'(*+/*G&57'*+:2GG95-2'5&7*+(*92*6&,-(L

O%QOORS1TU*@*-&7',257'(*7&,429(*)/5E27'*92*+5,(-'5&7*Q<*9&,)K/(*92*J27+(*+(*'(,,(

)&995-5'3(*()'*65Y3(*)/,*+(/Y*-&'3)*('*G&/,*/7(*G&)5'5&7*.2/'(*+/*G&57'*+:2GG95-2'5&7*+(*92*6&,-(L

O5)PQOORS1VU*@*-&7',257'(*+(*-5)2599(4(7'*)/5E27'*9(*G927*PQ<*9&,)K/(*92*J27+(*+(

'(,,(*)&995-5'3(*()'* 65Y3(*)/,*+(/Y*-&'3)*('*G&/,*/7(*G&)5'5&7*J2))(*+/*G&57'*+:2GG95-2'5&7

+(*92*6&,-(L



$12345673512&8&9:&;1<=95>:3512&523?4@:A?&17359>&:4:3154?>&>19&*B35;5>:3512&<?&9:&@14;?&?3&<?&9C?@@143

<?&4=>5>3:2A?&8&9:&34:A3512&<?>&A14B>&<?&AD:447?>&8&>1A>&?3&<?>&17359>&8&<?23>

 #!

O%POORS1VU*@*-&7',257'(*7&,429(*)/5E27'*92*+5,(-'5&7*P<*9&,)K/(*92*J27+(*+(*'(,,(

)&995-5'3(*()'*65Y3(*)/,*+(/Y*-&'3)*('*G&/,*/7(*G&)5'5&7*J2))(*+/*G&57'*+:2GG95-2'5&7*+(*92

6&,-(L

O%QOORS1VU*@*-&7',257'(*7&,429(*)/5E27'*92*+5,(-'5&7*Q<*9&,)K/(*92*J27+(*+(*'(,,(

)&995-5'3(*()'*65Y3(*)/,*+(/Y*-&'3)*('*G&/,*/7(*G&)5'5&7*J2))(*+/*G&57'*+:2GG95-2'5&7*+(*92

6&,-(L

,22?J?>&[&F&Q:9?74>&<?>&A1234:523?>&<?&A5>:599?;?23\
<?>&A1234:523?>&214;:9?>&?3&<?>&A1234:523?>&<?&Q12
]5>?&B174&9:&@14;?&!#-],

X2'(,529@*Z "#

[92)'5-*4&+/9/)* I>>>>L>>*\%]44^ _

V&5))&7*-&7)'27'*>L">

`.5-a7())*!L>>



,22?J?>

 ##

,22?J?>&[&>753?F&Q:9?74>&<?>&A1234:523?>&<?
A5>:599?;?23\&<?>&A1234:523?>&214;:9?>&?3&<?>
A1234:523?>&<?&Q12&]5>?&B174&9:&@14;?&!#-],
H4=A:B5379:35@I



$12345673512&8&9:&;1<=95>:3512&523?4@:A?&17359>&:4:3154?>&>19&*B35;5>:3512&<?&9:&@14;?&?3&<?&9C?@@143

<?&4=>5>3:2A?&8&9:&34:A3512&<?>&A14B>&<?&AD:447?>&8&>1A>&?3&<?>&17359>&8&<?23>

 #$

,22?J?>&^&F&Q:9?74>&<?>&A1234:523?>&<?&A5>:599?;?23\
<?>&A1234:523?>&214;:9?>&?3&<?>&A1234:523?>&<?&Q12
]5>?&B174&9:&@14;?&%,$ ,

X2'(,529@*Z "#

[92)'5-*4&+/9/)* I>>>>L>>*\%]44^ _

V&5))&7*-&7)'27'*>L">

`.5-a7())*!L>>



,22?J?>

 #A

,22?J?>&^&H>753?I&F&Q:9?74>&<?>&A1234:523?>&<?
A5>:599?;?23\&<?>&A1234:523?>&214;:9?>&?3&<?>
A1234:523?>&<?&Q12&]5>?&B174&9:&@14;?&%,$ ,
H =A:B5379:35@I



$12345673512&8&9:&;1<=95>:3512&523?4@:A?&17359>&:4:3154?>&>19&*B35;5>:3512&<?&9:&@14;?&?3&<?&9C?@@143

<?&4=>5>3:2A?&8&9:&34:A3512&<?>&A14B>&<?&AD:447?>&8&>1A>&?3&<?>&17359>&8&<?23>

 #B

,22?J?&&K_&F&Q:9?74>&<?>&?@@143>&<?&4=>5>3:2A?&8&9:
34:A3512&<?>&>1A>&7>=>



,22?J?>

 #C

,22?J?&&K_&H>753?I&F&Q:9?74>&<?>&?@@143>&<?&4=>5>3:2A?&8
9:&34:A3512&<?>&>1A>&7>=>



$12345673512&8&9:&;1<=95>:3512&523?4@:A?&17359>&:4:3154?>&>19&*B35;5>:3512&<?&9:&@14;?&?3&<?&9C?@@143

<?&4=>5>3:2A?&8&9:&34:A3512&<?>&A14B>&<?&AD:447?>&8&>1A>&?3&<?>&17359>&8&<?23>

 $>


