
Decision Mathematics D1 Mark scheme 

!"#$%&'() *+,#-#) ./01$)

23/4) !"#"$%&$'()$*+$,($(-./01'0$#)0$234$./$%&$'()$*5$6$7+$#)0$489$$$$$$$$$$$$$$$$$ :;$7;$
) 354)

364) 7$$$$$5$$$$$!$$$$$+$$$$$<$$$$$*$$$$$7$ <;$
$$$$2=$$;;9$$82$$$;93$$;;3$$=;4$$$>$4?3$ <;)
$ 354$

3+4) @)A#0-$.&$B:CD$>$E98$ <;$
$$E98$6$2=$6$;;9$>$F9E$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ :;$7;)
$ 374$

384) F9E$G$.H0%I,@$d4?3$ <;&0)
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$ 324)

39)-/01$4)
:'%#$;)
3/4)
.2;$$ D-)%/$H@,'(%J@)$(-./01'0$@),K%A#$0.$,$L,@')$G$2;3$,AK$,$@)A#0-$J)@.M$2;3$(0,0)K"$
<2;$$ 1,.$!$(-./01'0$,AK$@)A#0-$I'(0$J)$1.A(%(0)A0"$
$ N!O,IH@)($(-./01'0(P$$*+$>$234Q$*5$6$7+$>$489Q$*5$6$<+$>$FFEQ$7+$6$!5$6$5*$>$4;?Q$+5$
$ $5*$>$42?$)01"R$
364)
=2;$$ 1,.$
=2;$$ 1,.$
3+4)
=2;$$ 1,.$
.2;$$ 7KK%A#$0M.$@),(0$M)%#-0)K$,/1($0.$0-)%/$B:CD$@)A#0-$
<2;$$ 1,.$
384)
=2;$$ 7A$%A0)/L,@$0-,0$%A1./H./,0)($0-)%/$@.M)/$J.'AK$&/.I$N1R$,AK$0-)%/$J)(0$'HH)/$J.'AK$&/.I$
$ )%0-)/$N,R$./$NJR)

$
$ $

!"#!"#$%&'()*"+,"-(.'/"$'#/0&'#-(1*2#',"*(345%0*0#$671*2#',"*(8"2"-(0'(9#/:";#/0,%<(=4$/:"$(9#/:";#/0,%(#'*((
!4$"(9#/:";#/0,%(>(3#;?-"(1%%"%%;"'/(9#/"$0#-%(@319%A(>(.%%4"(B(>(C4'"(DEFG(H(!"#$%&'()*4,#/0&'(80;0/"*(DEFG

PMTPMTPMT



!"#$%&'() *+,#-#) ./01$)

53/4) )"#"$,11)H0$N%R$!L)/S$H,%/$.&$A.K)($1.AA)10)K$JS$,$H,0-$
$$$$$$$$$$$$$$$$$N%%R$*.AA)10)K$#/,H-$M%0-$A.$1S1@)($
$$$$$$$$$$$$$$$$N%%%R$7@@$A.K)($1.AA)10)K$$

<;$
<;$
<;$

) 374)
364) 𝑛𝑛 − 1$ <;$

$ 324$
3+4)

$

:;$
$

7;$

$ 354$
384) T/'(U,@P$$

7<Q$7+Q$<*Q$*VQ$/)W)10$<+Q$!VQ$/)W)10$*+Q$/)W)10$*!Q$/)W)10$7!Q$*5$
:;$7;$

7;$
$ 374$

3#4) ;9?$NUIR$ <;$
$ 324$

32>)-/01$4)
:'%#$;)
3/4)
?()3/4@)/AA)%#+,(&+/A)A/(B"/B#)"$#8)-"$%)6#)+'00#+%)!)C'0)#D/-EA#@))"#$%#&$'(()*&$+*#,%&-$.#/$
('8#@)#%+)
3&4=2;$$#F#0G)E/&0$,AK$E/%,$N./$1@),/$K)&%A%0%.A$.&$H,0-R$!$A.$J.K$X$A.0$K)(1/%J%A#$1.IH@)0)$#/,H-$
3&&4=2;$$+'((#+%#8$,AK$(')+G+A#$)"#$%&'($$)*+,&'-./-(0*+,&0%-1&2#(0**&'-3-(0+&*00#&4*&50((6&$
3&&&4=2;$/AA$('8#$)1.AA)10)K$N,11)H0$K)&%A%0%.A$.&$I%A%I'I$(H,AA%A#$0/))R$
364)
=2;$$ 1,.$
3+4)
.2;$$ !%0-)/$,@@$&%L)$,/1($1.//)10$N%#A./)$M)%#-0(R$./$,0$@),(0$0-/))$,/1($1.//)10$N%A1@'K%A#$M)%#-0(R$
<2;$$ 1(.$N,/1($/(8$M)%#-0(R$!$A.$,KK%0%.A,@$,/1($

$
$ $

!"#$%&'()5)('%#$)!"#$%#&'()

384)
.2;$$ !"#$%&'($)*$+,"$-)-."//)&"0$)1234)254)3647)8")9/,:.-$);<4);=4)>;4)7?)0.8$/@)08""/0-'A)/(8)
) /%)A#/$%)'(#)0#H#+%&'()$##()/%)$'-#)E'&(%"$I'0).2)'(AGP$&.@@.M$0-/.'#-$&/.I$0-)%/$K%,#/,I$
$ &/.I$N1R$
<2;$$ 7@@$(%O$,/1($N7<Q$7+Q$<*Q$*VQ$!VQ$*5$./$M)%#-0($;4Q$;8Q$=;Q$==Q$=?Q$9;R$1-.()A$1.//)10@S$
$ ,AK$A.$,KK%0%.A,@$,/1($NA.$&.@@.M$0-/.'#-$&/.I$,A$%A1.//)10$A)0M./U$%A$N1RR$
<2;$$ 1(.$7@@$()@)10%.A($,AK$/)W)10%.A($1.//)10$N%A$1.//)10$./K)/$,AK$,0$0-)$1.//)10$0%I)R$*$K.$A.0$
$ ,11)H0$M)%#-0($./$,$1.A0/,K%10%.A$J)0M))A$,/1($,AK$0-)%/$M)%#-0($N)"#"$7<$N;FRR$$
=2;$$ 1,.$N%#A./)$@,1U$.&$'A%0(R$

$ $

!"$ !"#$%&'()*"+,"-(.'/"$'#/0&'#-(1*2#',"*(345%0*0#$671*2#',"*(8"2"-(0'(9#/:";#/0,%<(=4$/:"$(9#/:";#/0,%(#'*((
!4$"(9#/:";#/0,%(>(3#;?-"(1%%"%%;"'/(9#/"$0#-%(@319%A(>(.%%4"(B(>(C4'"(DEFG(H(!"#$%&'()*4,#/0&'(80;0/"*(DEFG

PMTPMTPMT



!"#$%&'() *+,#-#) ./01$)

53/4) )"#"$,11)H0$N%R$!L)/S$H,%/$.&$A.K)($1.AA)10)K$JS$,$H,0-$
$$$$$$$$$$$$$$$$$N%%R$*.AA)10)K$#/,H-$M%0-$A.$1S1@)($
$$$$$$$$$$$$$$$$N%%%R$7@@$A.K)($1.AA)10)K$$

<;$
<;$
<;$

) 374)
364) 𝑛𝑛 − 1$ <;$

$ 324$
3+4)

$

:;$
$

7;$

$ 354$
384) T/'(U,@P$$

7<Q$7+Q$<*Q$*VQ$/)W)10$<+Q$!VQ$/)W)10$*+Q$/)W)10$*!Q$/)W)10$7!Q$*5$
:;$7;$

7;$
$ 374$

3#4) ;9?$NUIR$ <;$
$ 324$

32>)-/01$4)
:'%#$;)
3/4)
?()3/4@)/AA)%#+,(&+/A)A/(B"/B#)"$#8)-"$%)6#)+'00#+%)!)C'0)#D/-EA#@))"#$%#&$'(()*&$+*#,%&-$.#/$
('8#@)#%+)
3&4=2;$$#F#0G)E/&0$,AK$E/%,$N./$1@),/$K)&%A%0%.A$.&$H,0-R$!$A.$J.K$X$A.0$K)(1/%J%A#$1.IH@)0)$#/,H-$
3&&4=2;$$+'((#+%#8$,AK$(')+G+A#$)"#$%&'($$)*+,&'-./-(0*+,&0%-1&2#(0**&'-3-(0+&*00#&4*&50((6&$
3&&&4=2;$/AA$('8#$)1.AA)10)K$N,11)H0$K)&%A%0%.A$.&$I%A%I'I$(H,AA%A#$0/))R$
364)
=2;$$ 1,.$
3+4)
.2;$$ !%0-)/$,@@$&%L)$,/1($1.//)10$N%#A./)$M)%#-0(R$./$,0$@),(0$0-/))$,/1($1.//)10$N%A1@'K%A#$M)%#-0(R$
<2;$$ 1(.$N,/1($/(8$M)%#-0(R$!$A.$,KK%0%.A,@$,/1($

$
$ $

!"#$%&'()5)('%#$)!"#$%#&'()

384)
.2;$$ !"#$%&'($)*$+,"$-)-."//)&"0$)1234)254)3647)8")9/,:.-$);<4);=4)>;4)7?)0.8$/@)08""/0-'A)/(8)
) /%)A#/$%)'(#)0#H#+%&'()$##()/%)$'-#)E'&(%"$I'0).2)'(AGP$&.@@.M$0-/.'#-$&/.I$0-)%/$K%,#/,I$
$ &/.I$N1R$
<2;$$ 7@@$(%O$,/1($N7<Q$7+Q$<*Q$*VQ$!VQ$*5$./$M)%#-0($;4Q$;8Q$=;Q$==Q$=?Q$9;R$1-.()A$1.//)10@S$
$ ,AK$A.$,KK%0%.A,@$,/1($NA.$&.@@.M$0-/.'#-$&/.I$,A$%A1.//)10$A)0M./U$%A$N1RR$
<2;$$ 1(.$7@@$()@)10%.A($,AK$/)W)10%.A($1.//)10$N%A$1.//)10$./K)/$,AK$,0$0-)$1.//)10$0%I)R$*$K.$A.0$
$ ,11)H0$M)%#-0($./$,$1.A0/,K%10%.A$J)0M))A$,/1($,AK$0-)%/$M)%#-0($N)"#"$7<$N;FRR$$
=2;$$ 1,.$N%#A./)$@,1U$.&$'A%0(R$

$ $

!"%!"#$%&'()*"+,"-(.'/"$'#/0&'#-(1*2#',"*(345%0*0#$671*2#',"*(8"2"-(0'(9#/:";#/0,%<(=4$/:"$(9#/:";#/0,%(#'*((
!4$"(9#/:";#/0,%(>(3#;?-"(1%%"%%;"'/(9#/"$0#-%(@319%A(>(.%%4"(B(>(C4'"(DEFG(H(!"#$%&'()*4,#/0&'(80;0/"*(DEFG

PMTPMTPMT



!"#$%&'() *+,#-#) ./01$)

73/4) <%A$;P$$;=";$$8"9$$;3"8$
$
<%A$=P$$;?"4$$F"E$$4"8$$$
$
<%A$9P$$;4"E$$2";$
$
<%A$EP$$=3";$
$
<%A$?P$$;E"3$

:;$7;$
7;$

) 374)
364) 3&4)

;=";$$;?"4$$;3"8$$;4"E$$8"9$$=3";$$4"8$$2";$$;E"3$$F"E$
;?"4$$;=";$$;4"E$$;3"8$$=3";$$8"9$$2";$$;E"3$$4"8$$F"E$

:;$7;$

3&&4)
*.IH,/%(.A($>$8$6$2$>$;4$$
CM,H($>$4$6$?$>$;=$

<;$<;$

$ 3J4$
3+4)

$
)"#"$I%KK@)$/%#-0$
$
;="$;$$8"9$$;?"4$$;3"8$$;4"E$$F"E$$=3";$$4"8$$2";$$;E"3$ $$Y%L.0$$$F"E$
$
;=";$$8"9$$;?"4$$;3"8$$;4"E$$=3";$$4"8$$2";$$;E"3$$F"E$ $$Y%L.0$$$$;4"E$
$
=3";$;4"E$$;=";$$8"9$$;?"4$$;3"8$$4"8$$2";$$;E"3$$$F"E$ $$Y%L.0$$$$N=3";R$;3"8$$
$
=3";$;4"E$$;=";$$;?"4$$;E"3$$;3"8$$8"9$$4"8$$2";$$F"E$ $Y%L.0($$$$;?"4$$4"8$$$
$
=3";$;4"E$$;?"4$$;=";$$;E"3$$;3"8$$8"9$$2";$$4"8$$F"E$ $Y%L.0($$$$;E"3$$2";$$$$$
$
=3";$;4"E$$;?"4$$;E"3$$;=";$$;3"8$$8"9$$2";$$4"8$$F"E$ $C./0$1.IH@)0)$
$$$$$$$

$
:;$

NZ'%1UR$
$

7;$N;(0[=AK$
H,(()([H%L
.0$&./$9/KR$
$
7;&0$
N9/K[E0-$
H,(()([H%L
.0$&./$?0-R$
$
$
7;N1(.$6$
!"#$%&
'#()*+%+,R$

)
$ 3J4$

384) $
<%A$;P$=3";$$;=";$
$
<%A$=P$;4"E$$;E"3$
$
<%A$9P$;?"4$$;3"8$$$F"E$
$
<%A$EP$$8"9$$2";$$4"8$
$

:;$7;$
7;$
)

$ 374$
3#4) )"#"$ ;=;"8

99
| $9"F8E$(.$S)($E$J%A($%($.H0%I,@$ <;&0$

$ 324$
32K)-/01$4)

!"#$%&'()7)!"#$%#&'()

:'%#$;)
3/4)
.2;$$ 5%/(0$&.'/$A'IJ)/($H@,1)K$1.//)10@S$N0-)/)&./)$<%A$;$1.//)10$,AK$;?"4$%A$<%A$=R$,AK$,0$@),(0$()L)A$
$ A'IJ)/($H'0$%A$J%A($!$1.AK.A)$1'I'@,0%L)$0.0,@($-)/)$.A@S$$
<2;$$ 5%/(0$)%#-0$A'IJ)/($H@,1)K$1.//)10@S$N0-)/)&./)$<%A($;$,AK$=$1.//)10$,AK$;4"E$%A$<%A$9$,AK$=3";$%A$
$ <%A$ER$
7;P$$ 1(.$7@@$1.//)10$
364)
3&4.2;$ <'JJ@)$(./0$!$&%/(0$H,(($1.//)10$$$
3&4<2;$ 1,.$J.0-$H,(()($1.//)10$N%#A./)$,KK%0%.A,@$H,(()(R$
3&&4=2;$ 1,.$.A$0.0,@$A'IJ)/$.&$1.IH,/%(.A($$
3&&4=2;$ 1,.$.A$0.0,@$A'IJ)/$.&$(M,H($$
*L)&()63&&4;)?C)=>=>@)/M/08)=2=>)&C)+'00#+%)("-6#0$)0#C#00#8)%')6"%)('%)$"--#8$$$
3+4)
.2;$ \'%1U$(./0Q$H%L.0Q$HQ$1-.()A$NI'(0$J)$1-..(%A#$I%KK@)$@)&0$./$/%#-0$!$+,''$&(B)C&0$%NA/$%)&%#-)/$)
) E&F'%)&$).>R$,AK$&%/(0$H,(($#%L)($]HQ$HQ$GH"$C.$,&0)/$0-)$&%/(0$H,(($0-)$@%(0$(-.'@K$/),K$NL,@')($
$ #/),0)/$0-,A$0-)$H%L.0RQ$H%L.0Q$NL,@')($@)(($0-,A$0-)$H%L.0R"$?C)'(AG)+,''$&(B)'(#)E&F'%)E#0)
) &%#0/%&'().2)'(AG$
<2;$ 5%/(0$,AK$()1.AK$H,(()($1.//)10$/(8$A)O0$H%L.0N(R$1-.()A$1.//)10@S$&./$0-%/K$H,(($NJ'0$0-%/K$H,(($
$ K.)($A.0$A))K$0.$J)$1.//)10R$
<2C%;$ D-%/K$,AK$&.'/0-$H,(()($1.//)10$N&.@@.M$0-/.'#-$&/.I$0-)%/$()1.AK$H,(($,AK$1-.%1)$.&$H%L.0(R$!$
$ /(8)A)O0)H%L.0N(R$1-.()A$1.//)10@S$&./$0-)$&%&0-$H,(($
<2;$ 1(.$N1.//)10$(.@'0%.A$.A@S$!$,@@$H/)L%.'($I,/U($%A$0-%($H,/0$-"$%$-,L)$J))A$,M,/K)KR$%A1@'K%A#$
$ "#$%&'($)*+,&,-'!$0-%($1.'@K$J)$(-.MA$JS$0-)$&%A,@$@%(0$J)%A#$/)X.%/&&,0'$%'"#$%&,1-'#&2&,),0&'$%'
$ ),1-$%0)I$J)%A#$'()K$N('%$W'(0$(0,0)KR$,($,$H%L.0$

384)
.2;) !"#$%&'%"#()*%+#,-$'./%0(#$%%A$K)1/),(%A#$./K)/$N%AK)H)AK)A0$.&$N1RR"$5%/(0$&.'/$A'IJ)/($H@,1)K$
$ 1.//)10@S$,AK$,0$@),(0$()L)A$A'IJ)/($H'0$%A$J%A($!$1.AK.A)$1'I'@,0%L)$0.0,@($-)/)$.A@S"$5%/(0X&%0$
$ %A1/),(%A#$%($:3$$
<2;$ 5%/(0$)%#-0$A'IJ)/($H@,1)K$1.//)10@S$
<2;$ 1(.$!$,@@$1.//)10$
*L)C'0)3843'/4'&5,'"#$%&,1-'+/#&'&5,6'7#,'/0'819'52#'$0,'",%%$%-'4%$)'8(9'8,:;:'2')/##/0;'07)<,%='20',>&%2'
$ A'IJ)/$./$.A)$A'IJ)/$%A1.//)10@S$H@,1)KR$0-)A$:;$.A@S$1,A$J)$,M,/K)K$%A$NKR$N&./$0-)$&%/(0$&.'/$
$ 07)<,%#9:'?4'&5,%,'/#')$%,'&520'$0,'",%%$%-'&5,0'@A:'B++$.'47++')2%C#'/0'819'/4'2'($%%,(&'+/#&'/#'
$ '()K$%A$NKR$)L)A$%&$0-)$@%(0$%($%A1.//)10$,0$0-)$)AK$.&$N1R"$

3#4)

=2C%;)
;=;"8
99

$'0$,M/0$9"4$N'0$9"F$M%0-$1.//)10$1,@1'@,0%.A$())AR$/(8$E$0.#)0-)/$M%0-$,$1.//)10$1.A1@'(%.A$

$ J,()K$.A$0-)%/$,A(M)/$0.$NKR$N,$1.//)10$1,@1',0%.A$)01"$M%0-$,A$,A(M)/$.&$E$M%0-$A.$1.A1@'(%.A$N,($
$ 2')/0/)7)'2((,*&'"6,#-9'#($%,#'DA9''$
$ I%KK@)$@)&0$
$ ;="$;$$8"9$$;?"4$$;3"8$$;4"E$$F"E$$=3";$$4"8$$2";$$;E"3$$$$$$$$$$$$$$$$$Y%L.0$$$;4"E$
$ =3";$$;4"E$$;=";$$8"9$$;?"4$$;3"8$$F"E$$4"8$$2";$$;E"3$$$$$$$$$$$$$$$$$$Y%L.0$N=3";R$;3"8$
$ =3";$$;4"E$$;=";$$;?"4$$;E"3$$;3"8$$8"9$$F"E$$4"8$$2";$$$$$$$$$$$$$$$$$Y%L.0($$;?"4$$F"E$
$ =3";$$;4"E$$;?"4$$;=";$$;E"3$$;3"8$$8"9$$4"8$$2";$$F"E$$$$$$$$$$$$$$$$$Y%L.0($$;=";$$4"8$
$ =3";$$;4"E$$;?"4$$;E"3$$;=";$$;3"8$$8"9$$2";$$4"8$$F"E$$$$$$$$$$$$$$$$$Y%L.0$$$$N;E"3R$$8"9$
$ =3";$$;4"E$$;?"4$$;E"3$$;=";$$;3"8$$8"9$$2";$$4"8$$F"E$$$$$$$$$$$$$$$$$N(./0$1.IH@)0)$N2";RR$

!"& !"#$%&'()*"+,"-(.'/"$'#/0&'#-(1*2#',"*(345%0*0#$671*2#',"*(8"2"-(0'(9#/:";#/0,%<(=4$/:"$(9#/:";#/0,%(#'*((
!4$"(9#/:";#/0,%(>(3#;?-"(1%%"%%;"'/(9#/"$0#-%(@319%A(>(.%%4"(B(>(C4'"(DEFG(H(!"#$%&'()*4,#/0&'(80;0/"*(DEFG

PMTPMTPMT



!"#$%&'() *+,#-#) ./01$)

73/4) <%A$;P$$;=";$$8"9$$;3"8$
$
<%A$=P$$;?"4$$F"E$$4"8$$$
$
<%A$9P$$;4"E$$2";$
$
<%A$EP$$=3";$
$
<%A$?P$$;E"3$

:;$7;$
7;$

) 374)
364) 3&4)

;=";$$;?"4$$;3"8$$;4"E$$8"9$$=3";$$4"8$$2";$$;E"3$$F"E$
;?"4$$;=";$$;4"E$$;3"8$$=3";$$8"9$$2";$$;E"3$$4"8$$F"E$

:;$7;$

3&&4)
*.IH,/%(.A($>$8$6$2$>$;4$$
CM,H($>$4$6$?$>$;=$

<;$<;$

$ 3J4$
3+4)

$
)"#"$I%KK@)$/%#-0$
$
;="$;$$8"9$$;?"4$$;3"8$$;4"E$$F"E$$=3";$$4"8$$2";$$;E"3$ $$Y%L.0$$$F"E$
$
;=";$$8"9$$;?"4$$;3"8$$;4"E$$=3";$$4"8$$2";$$;E"3$$F"E$ $$Y%L.0$$$$;4"E$
$
=3";$;4"E$$;=";$$8"9$$;?"4$$;3"8$$4"8$$2";$$;E"3$$$F"E$ $$Y%L.0$$$$N=3";R$;3"8$$
$
=3";$;4"E$$;=";$$;?"4$$;E"3$$;3"8$$8"9$$4"8$$2";$$F"E$ $Y%L.0($$$$;?"4$$4"8$$$
$
=3";$;4"E$$;?"4$$;=";$$;E"3$$;3"8$$8"9$$2";$$4"8$$F"E$ $Y%L.0($$$$;E"3$$2";$$$$$
$
=3";$;4"E$$;?"4$$;E"3$$;=";$$;3"8$$8"9$$2";$$4"8$$F"E$ $C./0$1.IH@)0)$
$$$$$$$

$
:;$

NZ'%1UR$
$

7;$N;(0[=AK$
H,(()([H%L
.0$&./$9/KR$
$
7;&0$
N9/K[E0-$
H,(()([H%L
.0$&./$?0-R$
$
$
7;N1(.$6$
!"#$%&
'#()*+%+,R$

)
$ 3J4$

384) $
<%A$;P$=3";$$;=";$
$
<%A$=P$;4"E$$;E"3$
$
<%A$9P$;?"4$$;3"8$$$F"E$
$
<%A$EP$$8"9$$2";$$4"8$
$

:;$7;$
7;$
)

$ 374$
3#4) )"#"$ ;=;"8

99
| $9"F8E$(.$S)($E$J%A($%($.H0%I,@$ <;&0$

$ 324$
32K)-/01$4)

!"#$%&'()7)!"#$%#&'()

:'%#$;)
3/4)
.2;$$ 5%/(0$&.'/$A'IJ)/($H@,1)K$1.//)10@S$N0-)/)&./)$<%A$;$1.//)10$,AK$;?"4$%A$<%A$=R$,AK$,0$@),(0$()L)A$
$ A'IJ)/($H'0$%A$J%A($!$1.AK.A)$1'I'@,0%L)$0.0,@($-)/)$.A@S$$
<2;$$ 5%/(0$)%#-0$A'IJ)/($H@,1)K$1.//)10@S$N0-)/)&./)$<%A($;$,AK$=$1.//)10$,AK$;4"E$%A$<%A$9$,AK$=3";$%A$
$ <%A$ER$
7;P$$ 1(.$7@@$1.//)10$
364)
3&4.2;$ <'JJ@)$(./0$!$&%/(0$H,(($1.//)10$$$
3&4<2;$ 1,.$J.0-$H,(()($1.//)10$N%#A./)$,KK%0%.A,@$H,(()(R$
3&&4=2;$ 1,.$.A$0.0,@$A'IJ)/$.&$1.IH,/%(.A($$
3&&4=2;$ 1,.$.A$0.0,@$A'IJ)/$.&$(M,H($$
*L)&()63&&4;)?C)=>=>@)/M/08)=2=>)&C)+'00#+%)("-6#0$)0#C#00#8)%')6"%)('%)$"--#8$$$
3+4)
.2;$ \'%1U$(./0Q$H%L.0Q$HQ$1-.()A$NI'(0$J)$1-..(%A#$I%KK@)$@)&0$./$/%#-0$!$+,''$&(B)C&0$%NA/$%)&%#-)/$)
) E&F'%)&$).>R$,AK$&%/(0$H,(($#%L)($]HQ$HQ$GH"$C.$,&0)/$0-)$&%/(0$H,(($0-)$@%(0$(-.'@K$/),K$NL,@')($
$ #/),0)/$0-,A$0-)$H%L.0RQ$H%L.0Q$NL,@')($@)(($0-,A$0-)$H%L.0R"$?C)'(AG)+,''$&(B)'(#)E&F'%)E#0)
) &%#0/%&'().2)'(AG$
<2;$ 5%/(0$,AK$()1.AK$H,(()($1.//)10$/(8$A)O0$H%L.0N(R$1-.()A$1.//)10@S$&./$0-%/K$H,(($NJ'0$0-%/K$H,(($
$ K.)($A.0$A))K$0.$J)$1.//)10R$
<2C%;$ D-%/K$,AK$&.'/0-$H,(()($1.//)10$N&.@@.M$0-/.'#-$&/.I$0-)%/$()1.AK$H,(($,AK$1-.%1)$.&$H%L.0(R$!$
$ /(8)A)O0)H%L.0N(R$1-.()A$1.//)10@S$&./$0-)$&%&0-$H,(($
<2;$ 1(.$N1.//)10$(.@'0%.A$.A@S$!$,@@$H/)L%.'($I,/U($%A$0-%($H,/0$-"$%$-,L)$J))A$,M,/K)KR$%A1@'K%A#$
$ "#$%&'($)*+,&,-'!$0-%($1.'@K$J)$(-.MA$JS$0-)$&%A,@$@%(0$J)%A#$/)X.%/&&,0'$%'"#$%&,1-'#&2&,),0&'$%'
$ ),1-$%0)I$J)%A#$'()K$N('%$W'(0$(0,0)KR$,($,$H%L.0$

384)
.2;) !"#$%&'%"#()*%+#,-$'./%0(#$%%A$K)1/),(%A#$./K)/$N%AK)H)AK)A0$.&$N1RR"$5%/(0$&.'/$A'IJ)/($H@,1)K$
$ 1.//)10@S$,AK$,0$@),(0$()L)A$A'IJ)/($H'0$%A$J%A($!$1.AK.A)$1'I'@,0%L)$0.0,@($-)/)$.A@S"$5%/(0X&%0$
$ %A1/),(%A#$%($:3$$
<2;$ 5%/(0$)%#-0$A'IJ)/($H@,1)K$1.//)10@S$
<2;$ 1(.$!$,@@$1.//)10$
*L)C'0)3843'/4'&5,'"#$%&,1-'+/#&'&5,6'7#,'/0'819'52#'$0,'",%%$%-'4%$)'8(9'8,:;:'2')/##/0;'07)<,%='20',>&%2'
$ A'IJ)/$./$.A)$A'IJ)/$%A1.//)10@S$H@,1)KR$0-)A$:;$.A@S$1,A$J)$,M,/K)K$%A$NKR$N&./$0-)$&%/(0$&.'/$
$ 07)<,%#9:'?4'&5,%,'/#')$%,'&520'$0,'",%%$%-'&5,0'@A:'B++$.'47++')2%C#'/0'819'/4'2'($%%,(&'+/#&'/#'
$ '()K$%A$NKR$)L)A$%&$0-)$@%(0$%($%A1.//)10$,0$0-)$)AK$.&$N1R"$

3#4)

=2C%;)
;=;"8
99

$'0$,M/0$9"4$N'0$9"F$M%0-$1.//)10$1,@1'@,0%.A$())AR$/(8$E$0.#)0-)/$M%0-$,$1.//)10$1.A1@'(%.A$

$ J,()K$.A$0-)%/$,A(M)/$0.$NKR$N,$1.//)10$1,@1',0%.A$)01"$M%0-$,A$,A(M)/$.&$E$M%0-$A.$1.A1@'(%.A$N,($
$ 2')/0/)7)'2((,*&'"6,#-9'#($%,#'DA9''$
$ I%KK@)$@)&0$
$ ;="$;$$8"9$$;?"4$$;3"8$$;4"E$$F"E$$=3";$$4"8$$2";$$;E"3$$$$$$$$$$$$$$$$$Y%L.0$$$;4"E$
$ =3";$$;4"E$$;=";$$8"9$$;?"4$$;3"8$$F"E$$4"8$$2";$$;E"3$$$$$$$$$$$$$$$$$$Y%L.0$N=3";R$;3"8$
$ =3";$$;4"E$$;=";$$;?"4$$;E"3$$;3"8$$8"9$$F"E$$4"8$$2";$$$$$$$$$$$$$$$$$Y%L.0($$;?"4$$F"E$
$ =3";$$;4"E$$;?"4$$;=";$$;E"3$$;3"8$$8"9$$4"8$$2";$$F"E$$$$$$$$$$$$$$$$$Y%L.0($$;=";$$4"8$
$ =3";$$;4"E$$;?"4$$;E"3$$;=";$$;3"8$$8"9$$2";$$4"8$$F"E$$$$$$$$$$$$$$$$$Y%L.0$$$$N;E"3R$$8"9$
$ =3";$$;4"E$$;?"4$$;E"3$$;=";$$;3"8$$8"9$$2";$$4"8$$F"E$$$$$$$$$$$$$$$$$N(./0$1.IH@)0)$N2";RR$

!"!!"#$%&'()*"+,"-(.'/"$'#/0&'#-(1*2#',"*(345%0*0#$671*2#',"*(8"2"-(0'(9#/:";#/0,%<(=4$/:"$(9#/:";#/0,%(#'*((
!4$"(9#/:";#/0,%(>(3#;?-"(1%%"%%;"'/(9#/"$0#-%(@319%A(>(.%%4"(B(>(C4'"(DEFG(H(!"#$%&'()*4,#/0&'(80;0/"*(DEFG

PMTPMTPMT



!"#$%&'() *+,#-#) ./01$)

J3/4)

$

:;$
$

7;$
N^!5+R$

$
7;$

N<VR$
$

7;&0$
N_TR$

$

\'%1U)(0$/.'0)P$$7$!$V$!$_$!$T$$ 7;$
C-./0)(0$0%I)P$9=$NI%A(R$ 7;&0$

) 3O4)
364) B.'0)$&/.I$<$0.$T$L%,$7P$<$!$+$!$!$!$7$!$V$!$_$!$T$$

`)A#0-P$?;$NI%A(R$
<;$
<;&0$

$ 354$
3+4) 7N!+R<$6$5NVR_$>$;8$6$;?$>$9E$

75$6$<NTR_$>$;F$6$;2$>$9E$
7NVR_$6$<N+!R5$>$=8$6$;;$>$E3$$

:;$
7;&0$
7;&0$
7;&0$

$
7/1($75Q$<TQ$T_$./$7!Q$!+Q$+<Q$5VQ$V_$M%@@$J)$0/,L)/()K$0M%1)$
B.'0)$@)A#0-$>$;8F$6$9E$$>$=93$NI%A(R$

$
7;7;$
7;$

$ 3P4$
:'%#$;)
3/4)
.2;$$ 7$@,/#)/$L,@')$/)H@,1)K$JS$,$(I,@@)/$L,@')$,0$@),(0$.A1)$%A$0-)$M./U%A#$L,@')($,0$)%0-)/$<$./$
$ _$./$T$
<2;$$ 7@@$L,@')($%A$^Q$!Q$5$,AK$+$1.//)10$,AK$0-)$M./U%A#$L,@')($%A$0-)$1.//)10$./K)/"$Y)A,@%()$./K)/$
$ .&$@,J)@@%A#$.A@S$.A1)$H)/$Z')(0%.A"$*.AK.A)$,A$,KK%0%.A,@$M./U%A#$L,@')$,0$5$.&$==$
<2;$$ 7@@$L,@')($%A$<$,AK$V$1.//)10$,AK$0-)$M./U%A#$L,@')($%A$0-)$1.//)10$./K)/"$Y)A,@%()$./K)/$.&$
$ @,J)@@%A#$.A@S$.A1)$H)/$Z')(0%.A$N<$,AK$V$I'(0$J)$@,J)@@)K$%A$0-,0$./K)/$,AK$<$I'(0$J)$
$ @,J)@@)K$,&0)/$^Q$!Q$5Q$+R"$*.AK.A)$,A$,KK%0%.A,@$M./U%A#$L,@')$.&$=3$,0$<$,AK$,A$,KK%0%.A,@$
$ M./U%A#$L,@')$.&$=F$,0$V$$$$$
<2C%;$$ 7@@$L,@')($%A$_$,AK$T$1.//)10$.A$0-)$&.@@.M$0-/.'#-$,AK$0-)$M./U%A#$L,@')($%A$0-)$1.//)10$
$ ./K)/"$Y)A,@%()$./K)/$.&$@,J)@@%A#$.A@S$.A1)$H)/$Z')(0%.A$N_$,AK$T$I'(0$J)$@,J)@@)K$%A$0-,0$
$ ./K)/$,AK$_$@,J)@@)K$,&0)/$,@@$.0-)/$A.K)($N)O1@'K%A#$TRR$
<2;$$ *7a$N7V_TR$
<2C%;$$ 5.@@.M$0-/.'#-$.A$0-)%/$&%A,@$L,@')$,0$T$!$%&$0-)%/$,A(M)/$%($A.0$9=$&.@@.M$0-/.'#-$0-)%/$&%A,@$
$ L,@')$,0$T$N1.AK.A)$@,1U$.&$'A%0(R$

$

!"#$%&'()J)('%#$)!"#$%#&'()

364)
=2;$$ *7a$N<+!7V_TR$
=2C%;$$ ?;$./$0-)%/$&%A,@$L,@')$,0$<$6$0-)%/$&%A,@$L,@')$,0$T$N1.AK.A)$@,1U$.&$'A%0(R$
3+4)
.2;$$ D-/))$K%(0%A10$H,%/%A#($.&$0-)$1.//)10$&.'/$.KK$A.K)($
<2C%;$$ aA)$/.M$1.//)10$%A1@'K%A#$H,%/%A#$/(8$0.0,@$N0-)$&0$.A$0-)$&%/(0$0-/))$7$I,/U($%A$N1R$%($&./$
$ '(%A#$0-)%/$&%A,@$L,@')($,0$<Q$5$,AK$_$&/.I$N,R$&./$0-)$@)A#0-($.&$7<Q$75$,AK$7_$.A@SR$
<2C%;$$ DM.$/.M($1.//)10$%A1@'K%A#$H,%/%A#$/(8$0.0,@($
<2C%;$$ 7@@$0-/))$/.M($1.//)10$%A1@'K%A#$H,%/%A#$/(8$0.0,@($
<2;$$ *7a$.A)$1.IJ%A,0%.A$.&$,/1($0-,0$A))K$0/,L)/(%A#$0M%1)$N,/1($I'(0$J)$)OH@%1%0@S$(0,0)K$,AK$
$ A.0$%IH@%)K$JS$M./U%A#R$
<2;$$ *7a$J.0-$1.IJ%A,0%.A$.&$,/1($0-,0$A))K$0/,L)/(%A#$0M%1)$N,/1($I'(0$J)$)OH@%1%0@S$(0,0)K$,AK$
$ A.0$%IH@%)K$JS$M./U%A#R$
<2;$$ *7a$N=93R$

$ $

!"' !"#$%&'()*"+,"-(.'/"$'#/0&'#-(1*2#',"*(345%0*0#$671*2#',"*(8"2"-(0'(9#/:";#/0,%<(=4$/:"$(9#/:";#/0,%(#'*((
!4$"(9#/:";#/0,%(>(3#;?-"(1%%"%%;"'/(9#/"$0#-%(@319%A(>(.%%4"(B(>(C4'"(DEFG(H(!"#$%&'()*4,#/0&'(80;0/"*(DEFG

PMTPMTPMT



!"#$%&'() *+,#-#) ./01$)

J3/4)

$

:;$
$

7;$
N^!5+R$

$
7;$

N<VR$
$

7;&0$
N_TR$

$

\'%1U)(0$/.'0)P$$7$!$V$!$_$!$T$$ 7;$
C-./0)(0$0%I)P$9=$NI%A(R$ 7;&0$

) 3O4)
364) B.'0)$&/.I$<$0.$T$L%,$7P$<$!$+$!$!$!$7$!$V$!$_$!$T$$

`)A#0-P$?;$NI%A(R$
<;$
<;&0$

$ 354$
3+4) 7N!+R<$6$5NVR_$>$;8$6$;?$>$9E$

75$6$<NTR_$>$;F$6$;2$>$9E$
7NVR_$6$<N+!R5$>$=8$6$;;$>$E3$$

:;$
7;&0$
7;&0$
7;&0$

$
7/1($75Q$<TQ$T_$./$7!Q$!+Q$+<Q$5VQ$V_$M%@@$J)$0/,L)/()K$0M%1)$
B.'0)$@)A#0-$>$;8F$6$9E$$>$=93$NI%A(R$

$
7;7;$
7;$

$ 3P4$
:'%#$;)
3/4)
.2;$$ 7$@,/#)/$L,@')$/)H@,1)K$JS$,$(I,@@)/$L,@')$,0$@),(0$.A1)$%A$0-)$M./U%A#$L,@')($,0$)%0-)/$<$./$
$ _$./$T$
<2;$$ 7@@$L,@')($%A$^Q$!Q$5$,AK$+$1.//)10$,AK$0-)$M./U%A#$L,@')($%A$0-)$1.//)10$./K)/"$Y)A,@%()$./K)/$
$ .&$@,J)@@%A#$.A@S$.A1)$H)/$Z')(0%.A"$*.AK.A)$,A$,KK%0%.A,@$M./U%A#$L,@')$,0$5$.&$==$
<2;$$ 7@@$L,@')($%A$<$,AK$V$1.//)10$,AK$0-)$M./U%A#$L,@')($%A$0-)$1.//)10$./K)/"$Y)A,@%()$./K)/$.&$
$ @,J)@@%A#$.A@S$.A1)$H)/$Z')(0%.A$N<$,AK$V$I'(0$J)$@,J)@@)K$%A$0-,0$./K)/$,AK$<$I'(0$J)$
$ @,J)@@)K$,&0)/$^Q$!Q$5Q$+R"$*.AK.A)$,A$,KK%0%.A,@$M./U%A#$L,@')$.&$=3$,0$<$,AK$,A$,KK%0%.A,@$
$ M./U%A#$L,@')$.&$=F$,0$V$$$$$
<2C%;$$ 7@@$L,@')($%A$_$,AK$T$1.//)10$.A$0-)$&.@@.M$0-/.'#-$,AK$0-)$M./U%A#$L,@')($%A$0-)$1.//)10$
$ ./K)/"$Y)A,@%()$./K)/$.&$@,J)@@%A#$.A@S$.A1)$H)/$Z')(0%.A$N_$,AK$T$I'(0$J)$@,J)@@)K$%A$0-,0$
$ ./K)/$,AK$_$@,J)@@)K$,&0)/$,@@$.0-)/$A.K)($N)O1@'K%A#$TRR$
<2;$$ *7a$N7V_TR$
<2C%;$$ 5.@@.M$0-/.'#-$.A$0-)%/$&%A,@$L,@')$,0$T$!$%&$0-)%/$,A(M)/$%($A.0$9=$&.@@.M$0-/.'#-$0-)%/$&%A,@$
$ L,@')$,0$T$N1.AK.A)$@,1U$.&$'A%0(R$

$

!"#$%&'()J)('%#$)!"#$%#&'()

364)
=2;$$ *7a$N<+!7V_TR$
=2C%;$$ ?;$./$0-)%/$&%A,@$L,@')$,0$<$6$0-)%/$&%A,@$L,@')$,0$T$N1.AK.A)$@,1U$.&$'A%0(R$
3+4)
.2;$$ D-/))$K%(0%A10$H,%/%A#($.&$0-)$1.//)10$&.'/$.KK$A.K)($
<2C%;$$ aA)$/.M$1.//)10$%A1@'K%A#$H,%/%A#$/(8$0.0,@$N0-)$&0$.A$0-)$&%/(0$0-/))$7$I,/U($%A$N1R$%($&./$
$ '(%A#$0-)%/$&%A,@$L,@')($,0$<Q$5$,AK$_$&/.I$N,R$&./$0-)$@)A#0-($.&$7<Q$75$,AK$7_$.A@SR$
<2C%;$$ DM.$/.M($1.//)10$%A1@'K%A#$H,%/%A#$/(8$0.0,@($
<2C%;$$ 7@@$0-/))$/.M($1.//)10$%A1@'K%A#$H,%/%A#$/(8$0.0,@($
<2;$$ *7a$.A)$1.IJ%A,0%.A$.&$,/1($0-,0$A))K$0/,L)/(%A#$0M%1)$N,/1($I'(0$J)$)OH@%1%0@S$(0,0)K$,AK$
$ A.0$%IH@%)K$JS$M./U%A#R$
<2;$$ *7a$J.0-$1.IJ%A,0%.A$.&$,/1($0-,0$A))K$0/,L)/(%A#$0M%1)$N,/1($I'(0$J)$)OH@%1%0@S$(0,0)K$,AK$
$ A.0$%IH@%)K$JS$M./U%A#R$
<2;$$ *7a$N=93R$

$ $

!"(!"#$%&'()*"+,"-(.'/"$'#/0&'#-(1*2#',"*(345%0*0#$671*2#',"*(8"2"-(0'(9#/:";#/0,%<(=4$/:"$(9#/:";#/0,%(#'*((
!4$"(9#/:";#/0,%(>(3#;?-"(1%%"%%;"'/(9#/"$0#-%(@319%A(>(.%%4"(B(>(C4'"(DEFG(H(!"#$%&'()*4,#/0&'(80;0/"*(DEFG

PMTPMTPMT



!"#$%&'() *+,#-#) ./01$)

K3/4364)

$

<;$
$

<;$
$

<;$
$

<;$NBR$$$$$$$
$

3J4)
)

<;$
$

<;$$$$$$$$$$$$$$
$

354$

) )
3+4) $

44? 8;Q
4F 4F

) § ·�¨ ¸
© ¹

$

;23;Y
92

 $$

$
:;$7;$

$
$

7;)

$ 374$
384) *+,+9Q$-+,+−E$$$I%A%I'I$L,@')$%($9$$ <;$<;$

$ 354$
322)-/01$4)

$
$ $

!"#$%&'()K)!"#$%#&'()

:'%#$;)
3/4)
bA$N,RQ$@%A)($I'(0$J)$@.A#$)A.'#-$0.$K)&%A)$0-)$1.//)10$&),(%J@)$/)#%.A$/(8$H,(($0-/.'#-$.A)$(I,@@$
(Z',/)$.&$0-)$H.%A0($(0,0)KP$

8* -�  $H,(()($0-/.'#-$N?Q$ER$,AK$N8Q3R$J'0$%A$I.(0$1,()($1-)1U$N3Q$8R$,AK$N8Q3R$
=F ?3 9=?* -�  $H,(()($0-/.'#-$N?Q$X9"8R$,AK$N;3Q$X;"9R$J'0$%A$I.(0$1,()($1-)1U$N3Q$XF"?R$,AK$N;="?Q$3R$

;? == ;F?* -�  $H,(()($0-/.'#-$ F39Q
;;

§ ·
¨ ¸
© ¹

$,AK$ ;3?EQ
==

§ ·
¨ ¸
© ¹

$J'0$%A$I.(0$1,()($1-)1U$N3Q$4"?R$,AK$N;;Q$3R$

=2;$$ 7AS$0M.$@%A)($1.//)10@S$K/,MA$
=2;$$ 7AS$0-/))$@%A)($1.//)10@S$K/,MA$$
=2;$$ 7@@$&.'/$@%A)($1.//)10@S$K/,MA$
=2;$$ B)#%.AQ$BQ$1.//)10@S$@,J)@@)K$!$A.0$W'(0$%IH@%)K$JS$(-,K%A#$!$K)H)AK)A0$.A$(1./%A#$0-)$&%/(0$
$ 0-/))$I,/U($%A$N,R$
364)
=2;$$ +/,M%A#$0-)$1.//)10$.JW)10%L)$@%A)$.A$0-)$#/,H-Q$'()$@%A)$K/,M%A#$0..@$0.$1-)1U$%&$A)1)((,/S"$
$ `%A)$I'(0$A.0$H,(($.'0(%K)$.&$,$(I,@@$(Z',/)$%&$)O0)AK)K$&/.I$,O%($0.$,O%($
=2;$$ c$@,J)@@)K$1@),/@S$.A$0-)%/$#/,H-"$Q,&$)-/01)&$)8#E#(8#(%)'()6'%,)%,#)+'00#+%)C#/$&6A#)
) 0#B&'()36"%)-/G6#)('%)A/6#AA#84)/(8)%,#)+'00#+%)'6H#+%&F#)A&(#$$
3+4)
.2;$$ *,AK%K,0)($-"$%$-,L)$K/,MA$)%0-)/$0-)$1.//)10$.JW)10%L)$@%A)$'0$%0($/)1%H/.1,@"$b&$0-)S$-,L)$
$ K/,MA$0-)$1.//)10$.JW)10%L)$@%A)$0-)S$I'(0$J)$(.@L%A# 8* -�  ,AK$ =F ?3 9=?* -�  "$b&$0-)S$
$ -,L)$K/,MA$0-)$/)1%H/.1,@$.JW)10%L)$@%A)$0-)S$I'(0$J)$(.@L%A# 9*  ,AK$;? == ;F?* -�  "$:'(0$
$ #)0$0.$)%0-)/$ """*  $./$ """-  $N1.AK.A)$.A)$)//./$%A$0-)$(.@L%A#$.&$0-)$(%I'@0,A).'($)Z',0%.A(R"$

$ D-)$1.//)10$)O,10$,A(M)/$ 44? 8;Q
4F 4F

§ ·�¨ ¸
© ¹

Q$./$&./$0-)$/)1%H/.1,@$ F39Q
;;

§ ·
¨ ¸
© ¹

Q$1,A$%IH@S$0-%($I,/U$

<2;$$ 1,.$ 44? 8;Q
4F 4F

§ ·�¨ ¸
© ¹

$./$ ;? ;?;3 Q ;
4F 4F

§ ·�¨ ¸
© ¹

$N1../K%A,0)($I'(0$J)$)O,10R$!$&C)+'00#+%)/($M#0)$%/%#8)

) M&%,)(')M'01&(B)$##()%,#()/M/08).2<>)'(AG)N-.M)L)/Q$0-)S$1,A$(0%@@$),/A$0-)$A)O0$7$I,/U$
$ &./$0-)$1.//)(H.AK%A#$L,@')$.&$Y$,0$cR"$Q,&$)-/01)&$)8#E#(8#(%)'()%,#)+'00#+%)C#/$&6A#)
) 0#B&'()36"%)-/G6#)('%)A/6#AA#84$

<2;$$ 1,.$ ;23;
92

$./$ ;?E4
92

$NI'(0$J)$)O,10R"$Q,&$)-/01)&$)8#E#(8#(%)'()%,#)+'00#+%)C#/$&6A#)

) 0#B&'()36"%)-/G6#)('%)A/6#AA#84))
384)
=2;$$ 1,.$ � �9Q E$./$ 9Q E $* -  � � $$

=2;) 1,.$.&$9$
$
$ $

!"" !"#$%&'()*"+,"-(.'/"$'#/0&'#-(1*2#',"*(345%0*0#$671*2#',"*(8"2"-(0'(9#/:";#/0,%<(=4$/:"$(9#/:";#/0,%(#'*((
!4$"(9#/:";#/0,%(>(3#;?-"(1%%"%%;"'/(9#/"$0#-%(@319%A(>(.%%4"(B(>(C4'"(DEFG(H(!"#$%&'()*4,#/0&'(80;0/"*(DEFG

PMTPMTPMT



!"#$%&'() *+,#-#) ./01$)

K3/4364)

$

<;$
$

<;$
$

<;$
$

<;$NBR$$$$$$$
$

3J4)
)

<;$
$

<;$$$$$$$$$$$$$$
$

354$

) )
3+4) $

44? 8;Q
4F 4F

) § ·�¨ ¸
© ¹

$

;23;Y
92

 $$

$
:;$7;$

$
$

7;)

$ 374$
384) *+,+9Q$-+,+−E$$$I%A%I'I$L,@')$%($9$$ <;$<;$

$ 354$
322)-/01$4)

$
$ $

!"#$%&'()K)!"#$%#&'()

:'%#$;)
3/4)
bA$N,RQ$@%A)($I'(0$J)$@.A#$)A.'#-$0.$K)&%A)$0-)$1.//)10$&),(%J@)$/)#%.A$/(8$H,(($0-/.'#-$.A)$(I,@@$
(Z',/)$.&$0-)$H.%A0($(0,0)KP$

8* -�  $H,(()($0-/.'#-$N?Q$ER$,AK$N8Q3R$J'0$%A$I.(0$1,()($1-)1U$N3Q$8R$,AK$N8Q3R$
=F ?3 9=?* -�  $H,(()($0-/.'#-$N?Q$X9"8R$,AK$N;3Q$X;"9R$J'0$%A$I.(0$1,()($1-)1U$N3Q$XF"?R$,AK$N;="?Q$3R$

;? == ;F?* -�  $H,(()($0-/.'#-$ F39Q
;;

§ ·
¨ ¸
© ¹

$,AK$ ;3?EQ
==

§ ·
¨ ¸
© ¹

$J'0$%A$I.(0$1,()($1-)1U$N3Q$4"?R$,AK$N;;Q$3R$

=2;$$ 7AS$0M.$@%A)($1.//)10@S$K/,MA$
=2;$$ 7AS$0-/))$@%A)($1.//)10@S$K/,MA$$
=2;$$ 7@@$&.'/$@%A)($1.//)10@S$K/,MA$
=2;$$ B)#%.AQ$BQ$1.//)10@S$@,J)@@)K$!$A.0$W'(0$%IH@%)K$JS$(-,K%A#$!$K)H)AK)A0$.A$(1./%A#$0-)$&%/(0$
$ 0-/))$I,/U($%A$N,R$
364)
=2;$$ +/,M%A#$0-)$1.//)10$.JW)10%L)$@%A)$.A$0-)$#/,H-Q$'()$@%A)$K/,M%A#$0..@$0.$1-)1U$%&$A)1)((,/S"$
$ `%A)$I'(0$A.0$H,(($.'0(%K)$.&$,$(I,@@$(Z',/)$%&$)O0)AK)K$&/.I$,O%($0.$,O%($
=2;$$ c$@,J)@@)K$1@),/@S$.A$0-)%/$#/,H-"$Q,&$)-/01)&$)8#E#(8#(%)'()6'%,)%,#)+'00#+%)C#/$&6A#)
) 0#B&'()36"%)-/G6#)('%)A/6#AA#84)/(8)%,#)+'00#+%)'6H#+%&F#)A&(#$$
3+4)
.2;$$ *,AK%K,0)($-"$%$-,L)$K/,MA$)%0-)/$0-)$1.//)10$.JW)10%L)$@%A)$'0$%0($/)1%H/.1,@"$b&$0-)S$-,L)$
$ K/,MA$0-)$1.//)10$.JW)10%L)$@%A)$0-)S$I'(0$J)$(.@L%A# 8* -�  ,AK$ =F ?3 9=?* -�  "$b&$0-)S$
$ -,L)$K/,MA$0-)$/)1%H/.1,@$.JW)10%L)$@%A)$0-)S$I'(0$J)$(.@L%A# 9*  ,AK$;? == ;F?* -�  "$:'(0$
$ #)0$0.$)%0-)/$ """*  $./$ """-  $N1.AK.A)$.A)$)//./$%A$0-)$(.@L%A#$.&$0-)$(%I'@0,A).'($)Z',0%.A(R"$

$ D-)$1.//)10$)O,10$,A(M)/$ 44? 8;Q
4F 4F

§ ·�¨ ¸
© ¹

Q$./$&./$0-)$/)1%H/.1,@$ F39Q
;;

§ ·
¨ ¸
© ¹

Q$1,A$%IH@S$0-%($I,/U$

<2;$$ 1,.$ 44? 8;Q
4F 4F

§ ·�¨ ¸
© ¹

$./$ ;? ;?;3 Q ;
4F 4F

§ ·�¨ ¸
© ¹

$N1../K%A,0)($I'(0$J)$)O,10R$!$&C)+'00#+%)/($M#0)$%/%#8)

) M&%,)(')M'01&(B)$##()%,#()/M/08).2<>)'(AG)N-.M)L)/Q$0-)S$1,A$(0%@@$),/A$0-)$A)O0$7$I,/U$
$ &./$0-)$1.//)(H.AK%A#$L,@')$.&$Y$,0$cR"$Q,&$)-/01)&$)8#E#(8#(%)'()%,#)+'00#+%)C#/$&6A#)
) 0#B&'()36"%)-/G6#)('%)A/6#AA#84$

<2;$$ 1,.$ ;23;
92

$./$ ;?E4
92

$NI'(0$J)$)O,10R"$Q,&$)-/01)&$)8#E#(8#(%)'()%,#)+'00#+%)C#/$&6A#)

) 0#B&'()36"%)-/G6#)('%)A/6#AA#84))
384)
=2;$$ 1,.$ � �9Q E$./$ 9Q E $* -  � � $$

=2;) 1,.$.&$9$
$
$ $

!")!"#$%&'()*"+,"-(.'/"$'#/0&'#-(1*2#',"*(345%0*0#$671*2#',"*(8"2"-(0'(9#/:";#/0,%<(=4$/:"$(9#/:";#/0,%(#'*((
!4$"(9#/:";#/0,%(>(3#;?-"(1%%"%%;"'/(9#/"$0#-%(@319%A(>(.%%4"(B(>(C4'"(DEFG(H(!"#$%&'()*4,#/0&'(80;0/"*(DEFG

PMTPMTPMT



!"#$%&'() *+,#-#) ./01$)

O3/4) 3&4$D-)$K'IIS$&/.I$)L)A0$?$0.$)L)A0$F$%($A))K)K$0.$(-.M$0-,0$^$K)H)AK($.A$5$
J'0$b$K)H)AK($.A$+Q$!$,AK$5$ <;$

3&&4$D-)$K'IIS$&/.I$)L)A0$4$0.$)L)A0$8$%($J)1,'()$,10%L%0%)($V$,AK$_$I'(0$J)$
,J@)$0.$J)$K)(1/%J)K$'A%Z')@S$%A$0)/I($.&$0-)$)L)A0($,0$),1-$)AK$$ <;$

$ 354$
364)

$

:;$
$

7;$
$

:;$
$

7;$
$
)

$ 3J4$
3+4) =;$N-.'/(R$ <;$$$$$$$$$$$$$$

$ 324$
384) FE

=;
| 9"3E2$(.$,0$@),(0$E$M./U)/($/)Z'%/)K$$ :;$7;$$$$$$$

$ 354$
3#4) $

$

:;$
$

7;$
$

:;$
$

7;$

$ 3J4$
$
$ $

!"#$%&'() *+,#-#) ./01$)

O3C4) )"#"$

$

:;$
7;$
7;$

) 374)
32O)-/01$4)

:'%#$;)
3/4)
!"#$%&#%"'#()*#+,#-.*#-*/0)#1%2-343-'5#%"6#1*4*"-5#0()-#7*#2+//*2-)
=2;$$ 1,.$K)H)AK)A1S$X$,@@$/)@)L,A0$,10%L%0%)($I'(0$J)$/)&)//)K$0.$X$,10%L%0%)($bQ$^Q$5$,AK$)%0-)/$+$./$
$ !$I'(0$J)$I)A0%.A)K"$
=2;$$ 1,.$'A%Z')A)(($!$H@),()$A.0)$0-,0Q$&./$)O,IH@)Q$"#$%&'(&%()&*+*&*,#%)(-%.,%/,0*-,/%1-*21,345%*#%
$ A.0$('&&%1%)A0$0.$),/A$0-%($I,/U"$D-)/)$I'(0$J)$(.I)$I)A0%.A$.&$K)(1/%J%A#$,10%L%0%)($%A$0)/I($
$ .&$0-)$)L)A0$,0$),1-$)AK"$_.M)L)/Q$#%L)$J.K$.A$(0,0)I)A0($0-,0$%IH@S$0-,0$,A$,10%L%0S$J)#%A($
$ ,AK$)AK($,0$0-)$(,I)$)L)A0$
364)
.2;$$ <AA$&$6%.$7,#%)$863,&,9%+(31,#%:,-,;(334%*-);,(#*-:%*-%&',%/*;,)&*$-%$0%&',%(;;$<#%="3,0&%&$%
$ ;*:'&5>9%)$-/$-,%$-,%;$:1,$
<2;$$ 1,.$N0.H$J.O)(R$
.2;$$ <AA$J.00.I$J.O)($1.IH@)0)Q$L,@')($#)A)/,@@S$K)1/),(%A#$%A$0-)$.HH.(%0)$K%/)10%.A$.&$0-)$,//.M($
$ =";*:'&%&$%3,0&5>9%)$-/$-,%$-,%;$:1,$
<2;$$ 1,.$NJ.00.I$J.O)(R$
3+4)
<;P$$ 1,.$N=;R$
384)
.2;$$ 700)IH0$0.$&%AK$@.M)/$J.'AKP$N,$L,@')$%A$0-)$%A0)/L,@$d??$!$49e$[$0-)%/$&%A%(-$0%I)R$'0$N('I$.&$
$ 0-)$,10%L%0%)($[$0-)%/$&%A%(-$0%I)R$'0$N,($,$I%A%I'IR$,A$,M/0$9"3?$./$9"3E$N0/'A1,0)KR$
<2;$$ 1(.$!$)%0-)/$,$+'00#+%$1,@1'@,0%.A$())A$'0$,M/0$9"3?$N./$9"3ER$%,#($E"$7A$,A(M)/$.&$E$M%0-$A.$
$ M./U%A#$(1./)($:373$
3#4)
.2;$$ 70$@),(0$2$,10%L%0%)($,KK)K$%A1@'K%A#$?$&@.,0("$C1-)K'@%A#$K%,#/,I$(1./)($:3$
<2;$$ */%0%1,@$,10%L%0)($K),@0$M%0-$1.//)10@S$,AK$E$A.AX1/%0%1,@$,10%L%0%)($K),@0$M%0-$1.//)10@S$$
.2;$$ 7@@$;;$,10%L%0%)($%A1@'K%A#$,@@$2$&@.,0($N.A$0-)$1.//)10$A.AX1/%0%1,@$,10%L%0%)(R$
<2;$$ 1,.$N,@@$,10%L%0%)($1.//)10$,AK$H/)()A0$.A@S$.A1)R$

$
$ $

!)* !"#$%&'()*"+,"-(.'/"$'#/0&'#-(1*2#',"*(345%0*0#$671*2#',"*(8"2"-(0'(9#/:";#/0,%<(=4$/:"$(9#/:";#/0,%(#'*((
!4$"(9#/:";#/0,%(>(3#;?-"(1%%"%%;"'/(9#/"$0#-%(@319%A(>(.%%4"(B(>(C4'"(DEFG(H(!"#$%&'()*4,#/0&'(80;0/"*(DEFG

PMTPMTPMT



!"#$%&'() *+,#-#) ./01$)

O3/4) 3&4$D-)$K'IIS$&/.I$)L)A0$?$0.$)L)A0$F$%($A))K)K$0.$(-.M$0-,0$^$K)H)AK($.A$5$
J'0$b$K)H)AK($.A$+Q$!$,AK$5$ <;$

3&&4$D-)$K'IIS$&/.I$)L)A0$4$0.$)L)A0$8$%($J)1,'()$,10%L%0%)($V$,AK$_$I'(0$J)$
,J@)$0.$J)$K)(1/%J)K$'A%Z')@S$%A$0)/I($.&$0-)$)L)A0($,0$),1-$)AK$$ <;$

$ 354$
364)

$

:;$
$

7;$
$

:;$
$

7;$
$
)

$ 3J4$
3+4) =;$N-.'/(R$ <;$$$$$$$$$$$$$$

$ 324$
384) FE

=;
| 9"3E2$(.$,0$@),(0$E$M./U)/($/)Z'%/)K$$ :;$7;$$$$$$$

$ 354$
3#4) $

$

:;$
$

7;$
$

:;$
$

7;$

$ 3J4$
$
$ $

!"#$%&'() *+,#-#) ./01$)

O3C4) )"#"$

$

:;$
7;$
7;$

) 374)
32O)-/01$4)

:'%#$;)
3/4)
!"#$%&#%"'#()*#+,#-.*#-*/0)#1%2-343-'5#%"6#1*4*"-5#0()-#7*#2+//*2-)
=2;$$ 1,.$K)H)AK)A1S$X$,@@$/)@)L,A0$,10%L%0%)($I'(0$J)$/)&)//)K$0.$X$,10%L%0%)($bQ$^Q$5$,AK$)%0-)/$+$./$
$ !$I'(0$J)$I)A0%.A)K"$
=2;$$ 1,.$'A%Z')A)(($!$H@),()$A.0)$0-,0Q$&./$)O,IH@)Q$"#$%&'(&%()&*+*&*,#%)(-%.,%/,0*-,/%1-*21,345%*#%
$ A.0$('&&%1%)A0$0.$),/A$0-%($I,/U"$D-)/)$I'(0$J)$(.I)$I)A0%.A$.&$K)(1/%J%A#$,10%L%0%)($%A$0)/I($
$ .&$0-)$)L)A0$,0$),1-$)AK"$_.M)L)/Q$#%L)$J.K$.A$(0,0)I)A0($0-,0$%IH@S$0-,0$,A$,10%L%0S$J)#%A($
$ ,AK$)AK($,0$0-)$(,I)$)L)A0$
364)
.2;$$ <AA$&$6%.$7,#%)$863,&,9%+(31,#%:,-,;(334%*-);,(#*-:%*-%&',%/*;,)&*$-%$0%&',%(;;$<#%="3,0&%&$%
$ ;*:'&5>9%)$-/$-,%$-,%;$:1,$
<2;$$ 1,.$N0.H$J.O)(R$
.2;$$ <AA$J.00.I$J.O)($1.IH@)0)Q$L,@')($#)A)/,@@S$K)1/),(%A#$%A$0-)$.HH.(%0)$K%/)10%.A$.&$0-)$,//.M($
$ =";*:'&%&$%3,0&5>9%)$-/$-,%$-,%;$:1,$
<2;$$ 1,.$NJ.00.I$J.O)(R$
3+4)
<;P$$ 1,.$N=;R$
384)
.2;$$ 700)IH0$0.$&%AK$@.M)/$J.'AKP$N,$L,@')$%A$0-)$%A0)/L,@$d??$!$49e$[$0-)%/$&%A%(-$0%I)R$'0$N('I$.&$
$ 0-)$,10%L%0%)($[$0-)%/$&%A%(-$0%I)R$'0$N,($,$I%A%I'IR$,A$,M/0$9"3?$./$9"3E$N0/'A1,0)KR$
<2;$$ 1(.$!$)%0-)/$,$+'00#+%$1,@1'@,0%.A$())A$'0$,M/0$9"3?$N./$9"3ER$%,#($E"$7A$,A(M)/$.&$E$M%0-$A.$
$ M./U%A#$(1./)($:373$
3#4)
.2;$$ 70$@),(0$2$,10%L%0%)($,KK)K$%A1@'K%A#$?$&@.,0("$C1-)K'@%A#$K%,#/,I$(1./)($:3$
<2;$$ */%0%1,@$,10%L%0)($K),@0$M%0-$1.//)10@S$,AK$E$A.AX1/%0%1,@$,10%L%0%)($K),@0$M%0-$1.//)10@S$$
.2;$$ 7@@$;;$,10%L%0%)($%A1@'K%A#$,@@$2$&@.,0($N.A$0-)$1.//)10$A.AX1/%0%1,@$,10%L%0%)(R$
<2;$$ 1,.$N,@@$,10%L%0%)($1.//)10$,AK$H/)()A0$.A@S$.A1)R$

$
$ $

!)#!"#$%&'()*"+,"-(.'/"$'#/0&'#-(1*2#',"*(345%0*0#$671*2#',"*(8"2"-(0'(9#/:";#/0,%<(=4$/:"$(9#/:";#/0,%(#'*((
!4$"(9#/:";#/0,%(>(3#;?-"(1%%"%%;"'/(9#/"$0#-%(@319%A(>(.%%4"(B(>(C4'"(DEFG(H(!"#$%&'()*4,#/0&'(80;0/"*(DEFG

PMTPMTPMT



!"#$%&'()J)('%#$$!"#$%#&'($

3C4)
.2;$$ f.0$,$1,(1,K)$1-,/0"$9$M./U)/($'()K$,AK$,0$@),(0$8$,10%L%0%)($H@,1)K"$D-)$1.IH@)0%.A$0%I)$I'(0$
$ J)$A.$#/),0)/$0-,A$.A)$-.'/$I./)$0-,A$0-)$I%A%I'I$1.IH@)0%.A$0%I)$(0,0)K$%A$N1R$./$())A$
$$ %A$NJR$
<2;$$ 9$M./U)/(Q$7@@$;;$,10%L%0%)($H/)()A0$NW'(0$.A1)R"$*.AK.A)$.A)$)//./$)%0-)/$H/)1)K)A1)$./$
$ ,10%L%0S$@)A#0-"$D-)$1.IH@)0%.A$0%I)$I'(0$J)$.A)$-.'/$#/),0)/$0-,A$0-)$I%A%I'I$1.IH@)0%.A$
$ 0%I)$(0,0)K$%A$N1R$./$())A$%A$NJR$
<2;$$ 9$M./U)/("$7@@$;;$,10%L%0%)($H/)()A0$NW'(0$.A1)R"$f.$)//./("$D-)$1.IH@)0%.A$0%I)$I'(0$J)$==$
)

710%L%0S$ +'/,0%.A$ bY7$
7$ ?$ X$
<$ E$ X$
*$ 4$ X$
+$ E$ 7$
!$ 4$ <$
5$ 8$ <$
V$ 4$ *$
_$ F$ *$
b$ =$ +Q$!Q$5$
^$ 2$ 5$
T$ ?$ b$

$
$

!)$ !"#$%&'()*"+,"-(.'/"$'#/0&'#-(1*2#',"*(345%0*0#$671*2#',"*(8"2"-(0'(9#/:";#/0,%<(=4$/:"$(9#/:";#/0,%(#'*((
!4$"(9#/:";#/0,%(>(3#;?-"(1%%"%%;"'/(9#/"$0#-%(@319%A(>(.%%4"(B(>(C4'"(DEFG(H(!"#$%&'()*4,#/0&'(80;0/"*(DEFG

PMTPMTPMT



!"#$%&'()J)('%#$$!"#$%#&'($

3C4)
.2;$$ f.0$,$1,(1,K)$1-,/0"$9$M./U)/($'()K$,AK$,0$@),(0$8$,10%L%0%)($H@,1)K"$D-)$1.IH@)0%.A$0%I)$I'(0$
$ J)$A.$#/),0)/$0-,A$.A)$-.'/$I./)$0-,A$0-)$I%A%I'I$1.IH@)0%.A$0%I)$(0,0)K$%A$N1R$./$())A$
$$ %A$NJR$
<2;$$ 9$M./U)/(Q$7@@$;;$,10%L%0%)($H/)()A0$NW'(0$.A1)R"$*.AK.A)$.A)$)//./$)%0-)/$H/)1)K)A1)$./$
$ ,10%L%0S$@)A#0-"$D-)$1.IH@)0%.A$0%I)$I'(0$J)$.A)$-.'/$#/),0)/$0-,A$0-)$I%A%I'I$1.IH@)0%.A$
$ 0%I)$(0,0)K$%A$N1R$./$())A$%A$NJR$
<2;$$ 9$M./U)/("$7@@$;;$,10%L%0%)($H/)()A0$NW'(0$.A1)R"$f.$)//./("$D-)$1.IH@)0%.A$0%I)$I'(0$J)$==$
)

710%L%0S$ +'/,0%.A$ bY7$
7$ ?$ X$
<$ E$ X$
*$ 4$ X$
+$ E$ 7$
!$ 4$ <$
5$ 8$ <$
V$ 4$ *$
_$ F$ *$
b$ =$ +Q$!Q$5$
^$ 2$ 5$
T$ ?$ b$

$
$

!)%!"#$%&'()*"+,"-(.'/"$'#/0&'#-(1*2#',"*(345%0*0#$671*2#',"*(8"2"-(0'(9#/:";#/0,%<(=4$/:"$(9#/:";#/0,%(#'*((
!4$"(9#/:";#/0,%(>(3#;?-"(1%%"%%;"'/(9#/"$0#-%(@319%A(>(.%%4"(B(>(C4'"(DEFG(H(!"#$%&'()*4,#/0&'(80;0/"*(DEFG

PMTPMTPMT




