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!
"#$&$!.&$!.!+957$&!',!%8.+!5./9&)/A!.+6!('8./)8)/A!&./)'*!/#./!4.+!%&'()6$!*):+),)4.+/!)+*):#/!)+/'!/#$!8$($8!',!.!
%8.+=*!&)*c>!!"'!)889*/&./$2!;$!.&$!%&'()6)+:!/;'!*94#!5$.*9&$*>!!\+!7'/#!4.*$*2!;$!*#';!/#$!ENbA$.&!#)*/'&A!',!
/#$!&./)'>!!\+!.66)/)'+2!;$!4'55$+/!'+!#';!/#$!&$*98/*!4'5%.&$!;)/#!8'4.8!*A*/$5*>!!_$!7$8)$($!/#./!/#$*$!
5$.*9&$*!.&$!5'&$!9*$,98!;#$+!4'5%.&$6! /'!#)*/'&)4.8! .($&.:$*!.+6! /#$!&$*98/*!',!'/#$&!%8.+*>! !3$$!'9&!
4'55$+/*! )+!RD?"!-!;)/#! &$*%$4/! /'!.**95%/)'+!4#.+:$*! .+6!%8.+!.5$+65$+/*!'($&! /#)*!%$&)'62!;#)4#!
*):+),)4.+/8A!.,,$4/!/#$*$!&$*98/*>!
!
G*#1.**&;<#:$.1$%&41$=1%1#>&2&!"#$%&;<#:$.1$%&41$=1%1#>&
!
"#)*!&./)'!5$.*9&$*!/#$!%$&4$+/.:$!',!.4/9.&).8!8).7)8)/A!69$!/'!/#$!%8.+=*!&$/)&$$*>!!h):#$&!&./)'*!.+6^'&!.+!
)+4&$.*$!)+!/#)*!&./)'!)+6)4./$!.!*A*/$5!/#./!)*!5'&$!5./9&$!'&!7$4'5)+:!5'&$!5./9&$>!!D*!/#)*!&./)'!)+4&$.*$*2!
)/!:$+$&.88A!)+6)4./$*!/#$!&$/)&$6!%'%98./)'+!)*!)+4&$.*)+:!,.*/$&!/#.+!/#$!.4/)($!5$57$&!%'%98./)'+!.+6!/#$&$!
)*! .! :&$./$&! 8)c$8)#''6! ',! +$:./)($! 4.*#! ,8';! I7$+$,)/! %.A5$+/*! $Q4$$6)+:! $5%8'A$&! .+6! $5%8'A$$!
4'+/&)79/)'+*J>! !?$/)&$$*! )+!%.A! */./9*!.&$!5'&$!$Q%$+*)($! /#.+!A'9+:$&!5$57$&*>! !D*!.!%8.+!5./9&$*2! )/!
7$4'5$*!5'&$!*$+*)/)($!/'!)+($*/5$+/!('8./)8)/A!.+6!/#$!%8.+!;)88!#.($!5'&$!6),,)498/A!&$4'($&)+:!,&'5!8'**$*!
$($+!;)/#!)+4&$.*$*!)+!$5%8'A$&!4'+/&)79/)'+*>!
!

3?3!?$/)&$$!D4/9.&).8!C).7)8)/A!^!"'/.8!D4/9.&).8!C).7)8)/A!
!

Y.89./)'+!a./$!
1NE1! 1NE0! 1NET! 1NEM! 1NEH! 1NEO! 1NEG! 1NEF! 1N1E! 1N11!
N>TF! N>TF! N>MN! N>MN! N>M0! N>MT! N>MT! N>MM! N>MH! N>MO!

!
"?3!?$/)&$$!D4/9.&).8!C).7)8)/A!^!"'/.8!D4/9.&).8!C).7)8)/A!

!
Y.89./)'+!a./$!

1NE1! 1NE0! 1NET! 1NEM! 1NEH! 1NEO! 1NEG! 1NEF! 1N1E! 1N11!
N>MG! N>MF! N>MF! N>MF! N>MG! N>MG! N>MG! N>MO! N>MM! N>MM!

!
!
"#$!&./)'*! ,'&!3?3!*#';!.!*/$.6A! )+4&$.*$>!"#$!&./)'*! ,'&!"?3!.&$! ,.)&8A!4'+*)*/$+/>! !@'/#!%8.+*!.&$! ,.)&8A!
5./9&$>!R978)4!*$4/'&!%8.+*!',/$+!#.($!.:)+:!%'%98./)'+*!:$+$&./)+:!.+!)+4&$.*$!)+!/#)*!&./)'>!!_$!#.($!,'9+6!
/#)*!/'!7$!:$+$&.88A!/&9$!,'&!/#$!*A*/$5*!,'&!;#)4#!RS?D-!)*!/#$!.4/9.&A!\+!1NE12!/#)*!&./)'!&.+:$6!,&'5!>00!
/'!>HE>!!\+!&$4$+/!(.89./)'+*!/#)*!&.+:$!#.*!)+4&$.*$6!/'!>TO!/'!>HO>!"#$*$!%8.+*!#.($!4'+*)*/$+/8A!7$$+!;)/#)+!
/#$*$!&.+:$*>!!<'*/!*A*/$5*!#.($!*$$+!.+!)+4&$.*$!)+!/#)*!&./)'!'($&!/#$!%.*/!ENbEM!A$.&*!I8)c$!3?3J!.*!/#$!
+957$&!',!&$/)&$$*2!.+6!*%$4),)4.88A!/#$!&$/)&$$!8).7)8)/A!#.*!)+4&$.*$6!.*!.!%$&4$+/.:$!',!/#$!/'/.8>!!D!+957$&!
',!*A*/$5*!#.($!#.6!,.)&8A!4'+*)*/$+/!&./)'*!I8)c$!"?3J!.+6!.!,$;!#.($!#.6!6$4&$.*)+:!&./)'*>!!394#!*A*/$5*!
#.($!.8&$.6A!&$.4#$6!.+6!'&!5.)+/.)+$6!.!5'&$!5./9&$!8$($8>!!!
!
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!
<,-,./!A,!"#$%&$'()*+
!
;<#:$.1$%&41$=1%1#>&2&N$>&
!
"#)*!5$.*9&$!&$,8$4/*!#';!.!4#.+:$! )+!.4/9.&).8! 8).7)8)/A! I.+6! /#$&$,'&$!WDCJ!5.A! )5%.4/! /#$!.6$P9.4A!',!
4'+/&)79/)'+*>!!D*!/#)*!&./)'!)+4&$.*$*2!%8.+!4'+/&)79/)'+*!I9*)+:!.!/&.6)/)'+.8!.5'&/)V./)'+!*4#$698$J!)+4&$.*$!
.*!.!%$&4$+/.:$!',!%.A>!!K9&/#$&5'&$2!8)c$!/#$!?$/)&$$!C).7)8)/A!&./)'!+'/$6!.7'($2!#):#$&!&./)'*!$Q.4$&7./$!/#$!
)5%.4/!',!)+($*/5$+/!8'**$*!'+!%8.+!4'+/&)79/)'+*>!
!

3?3!D4/9.&).8!C).7)8)/A!^!R.A!
!

Y.89./)'+!a./$!
1NE1! 1NE0! 1NET! 1NEM! 1NEH! 1NEO! 1NEG! 1NEF! 1N1E! 1N11!
M>H! M>O! M>O! H>N! H>T! H>M! H>H! H>O! O>N! O>E!

!
"?3!D4/9.&).8!C).7)8)/A!^!R.A!

!
Y.89./)'+!a./$!

1NE1! 1NE0! 1NET! 1NEM! 1NEH! 1NEO! 1NEG! 1NEF! 1N1E! 1N11!
H>M! H>G! H>G! O>E! O>0! O>M! O>H! O>H! O>O! O>G!

!
@'/#!*A*/$5*!*#';!:&.69.88A!)+4&$.*)+:!&./$*>!!K'&!4'5%.&)*'+!;)/#!'/#$&!RS?D-!*A*/$5*2!)+!1NE12!/#)*!&./)'!
&.+:$6!,&'5!T>H!/'!O>0>!!K'&!&$4$+/!(.89./)'+*2!/#)*!&.+:$!#.*!)+4&$.*$6>!!"#$!&./)'*!49&&$+/8A!&.+:$!,&'5!M>E!
/'!G>G>!!D:.)+2!7'/#!*A*/$5*!#.($!7$$+!4'+*)*/$+/8A!;)/#)+!/#$*$!&.+:$*>!!"#$*$!&./)'*!)+6)4./$!.+!)+4&$.*$6!
8$($8!',!&)*c!,'&!/#$!%8.+*>!
!
H?)$<#&"/&H+I*,#?*+#&G*#:.+,&"+&9+/:+-*-&41$=1%1#>&$+-&F:+-*-&G$#1"&3L$.O*#&M$%:*&E$,1,5&
!
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.**95%/)'+*!'($&!/#)*!%$&)'6>!
!
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',!.!8';$&!*#'&/b/$&5!&$/9&+!/#.+!/#$!49&&$+/!%8.+!.**95%/)'+>!!D*!6)*49**$6!$.&8)$&!)+!/#$!SQ$49/)($!3955.&A2!
%&'f$4/$6!&$/9&+*!.&$!8';$&!'($&!/#$!+$Q/!EN!A$.&*!/#.+!'($&!/#$!+$Q/!0N!A$.&*>!

 &



 

C O M M O N W E A L T H  A C T U A R I A L  V A L U A T I O N  R E P O R T  |  J A N U A R Y  1 ,  2 0 2 2           14 

 

3-&%4%)1!.5%&+166"/7!!"#$%&$'()*!
!
<,-,./!A,!"#$% &$'()*!
%

3/./$!?$/)&$5$+/!3A*/$5!R&'f$4/)'+*!
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! 1N11! 1N10! 1N1T! 1N1M! 1N1H! 1N1O!
WDC!I)+!7)88)'+*J! ! ! ! ! ! !
O>NN[! ZF>N! ZG>F! ZG>O! ZG>M! ZG>1! ZO>G!
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%
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%
K'&!/#)*!4'5%.&)*'+2!;$!.**95$6!/#./!,'&!/#$!0>N[!%&'f$4/)'+*2!/#$!.%%&'%&)./)'+!,'&!/#$!+$Q/!M!A$.&*!;'986!
&$5.)+!.*!)+!/#$!49&&$+/!,9+6)+:!*4#$698$!I.+6!/#$!*.5$!.*!/#./!),!/#$!.4/9.8!&$/9&+*!;$&$!O>N[!%$&!A$.&J>!!\,!
.4/9.8!&$/9&+*!;$&$!)+!,.4/!0>N[!%$&!A$.&2!/#$!,9+6)+:!*4#$698$!;'986!.85'*/!4$&/.)+8A!+$$6!/'!7$!)+4&$.*$6!
7$,'&$!KL1O>!
%
"#)*!.+.8A*)*!*#';*!/#./!),!/#$!,9+6!$Q.4/8A!5$$/*!$Q%$4/./)'+*!,'&!/#$!+$Q/!,$;!A$.&*2!/#$!WDC!;)88!7$:)+!/'!
6$4&$.*$!)55$6)./$8A!'+!.!5.&c$/!(.89$!7.*)*>!! \+!%.*/!A$.&*2!/#$!%8.+!;.*!*97f$4/!/'!+$:./)($!.5'&/)V./)'+!
6)*49**$6!$.&8)$&!)+!/#)*!*$4/)'+>!!U'/$!/#./!9+6$&!/#$!O>N[!.+.8A*)*2!/#$!,9+6$6!&./)'!:&.69.88A!)+4&$.*$*!'($&!
/#$!+$Q/!,$;!A$.&*>!!"#$!,9+6$6!&./)'!;)88!7$:)+!/'!)+4&$.*$!5'&$!&.%)68A!'($&!/#$!8.*/!EN!A$.&*!',!/#$!*4#$698$2!
.**95)+:!/#./!.88!.**95%/)'+*!.&$!$Q.4/8A!&$.8)V$6>!
&
 &



 

C O M M O N W E A L T H  A C T U A R I A L  V A L U A T I O N  R E P O R T  |  J A N U A R Y  1 ,  2 0 2 2           15 

 

3-&%4%)1!.5%&+166"/7!!"#$%&$'()*!
!
<,-,./!A,!"#$% &$'()*!
&
6$,7&F%"P&
!
-.*#! ,8';!&$,8$4/*!&$4$)%/*! I%&)5.&)8A!$5%8'A$$!.+6!$5%8'A$&!4'+/&)79/)'+*J! 8$**!6)*79&*$5$+/*!I%&)5.&)8A!
7$+$,)/!%.A5$+/*!.+6!$Q%$+*$*J>!!_$!9*$!/#$!)+,'&5./)'+!%&'()6$6!)+!/#$!D++9.8!3/./$5$+/!79/!*97/&.4/!.+A!
)+($*/5$+/!)+4'5$!4&$6)/!'&!$Q4$**!)+($*/5$+/!)+4'5$!$+/&)$*!,&'5!/#$!/'/.8!&$4$)%/*>!!"#$+!;$!5$.*9&$!/#$!
&./)'!',!&$4$)%/*!/'!6)*79&*$5$+/*>!!D!&./)'!:&$./$&!/#.+!E>N!5$.+*!&$4$)%/*!.&$!:&$./$&!/#.+!6)*79&*$5$+/*!
I%'*)/)($!4.*#!,8';J>!!D!&./)'!8$**!/#.+!E>N!5$.+*!&$4$)%/*!.&$!8$**!/#.+!6)*79&*$5$+/*!I+$:./)($!4.*#!,8';J>!
!
<'*/!<.**.4#9*$//*!%978)4!*A*/$5*!#.($!+$:./)($!4.*#!,8';>!!"#)*!)*!+'/!.!*):+),)4.+/!)**9$!,'&!8'+:b/$&5!,9+6)+:!
79/!%&$*$+/*!%'/$+/).8!)**9$*!,'&!*#'&/b/$&5!,9+6)+:>!!D88!$8*$!7$)+:!$P9.82!'($&!/#$!*#'&/!/$&52!.!+$:./)($!4.*#!
,8';!%&'694$*!.!A$.&8A!,9+6$6!&./)'!8';$&!/#.+!)/!;'986!#.($!7$$+!),!/#$&$!;$&$!%'*)/)($!4.*#!,8';>!!"#)*!)*!
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&./)'!%&'f$4/)'+*!"#$!"?3!#.6!.!&./)'!',!>OF!9*)+:!/#$!1N1N!D++9.8!3/./$5$+/!.+6!>GT!9*)+:!/#$!1N1E!D++9.8!
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8-&+166"/7&'(&5"$1"!.'*&/%+1$!+ !
Ia'8 8.&*! )+!/#'9*.+6*J!

!"#$%&'()#*+#,(&'()-## ./0/(# ,0--"#
1(023()-#

4*-/*5#
1(023()-#

6*207#
896!#

1*/07#

# #!2/:;(## <=>???# ?<>?@A# A>A=?# # B?B>=<C#

# #D(-/(E#1()&:50/(E# C>?F?# F# CBF# # =>GB?#

# #$*5HD(-/(E#1()&:50/(E# @A>BC?# $I!# @>?FJ# # @?>F=A#

# #K(/:)(EI#4(5(+:2:0):(-# A<>@<F# A?>J@J# C><BA# # BC@><@G#

##############1*/07# B<=>GGJ# BA<>A=G# BC>J?@# # GA<>J<@#

4"#1*/07#L0M)*77# NA>A=B>FBF# NJ>JFC>BJA# NAAJ>FG<# # NB=>F@@>@@C#

8"#$*)&07#8*-/# # # # # #

####1*/07#$*)&07#8*-/## NB>FBA>GA<# NB>B@@>CAB# NBFC>?JC# # N@>@CG><FG#

####OPQ(2/(E#O&Q7*M((#8*5/):'%/:*5-## ABA>CF=# J?B>=AB# A<>AF?# # B>CJA>=J=#

####$(/#O&Q7*M()#$*)&07#8*-/# NG??>?AG# NGGF>?FF# NGA>GA=# # NJAJ>@@<#

####!E&:5:-/)0/:;(#OPQ(5-(-#

#

NCB>CFF# NGJ>JFF# NBF>AFF# # N<?>JFF#

####9Q/:*507#K(/:)(&(5/#L705#L0M&(5/# BC>JFF# F# F# # BC>JFF#

####GR<SR2S#!&*%5/-#1)05-+())(E#/*#9/3()#.M-/(&-# BA><FF# =>JFF# F# # @@>=FF#

####1*/07#OPQ(5-(-#05E#1)05-+()-# NJ@>?FF# NCG>CFF# NBF>AFF# # NB@A>?FF#

####$(/#$*)&07#8*-/#L7%-#OPQ(5-(-#T#1)05-+()-# NCJ@><AG# NGJC>GFF# NCA>?A=#

#

# N<?C>B@<#

U"#!2/%0):07#6:0':7:/M# # # # # #

####1*/07#!2/:;(# NB<>?<<>?A=# N@A>G?<>BAB# NB>A<?><?<# # NCJ>FJJ>F@C#

####D(-/(E#1()&:50/(E#R0S# B>FJB>JGJ# ?=F>FFF# <F>JCB# # @>BF@>CJ<#

####$*5HD(-/(E#1()&:50/(E## CC?>@GC# F# JF>ABF# # =B?><CC#

####K(/:)((-#05E#.%);:;*)-# @A>JA=>@@F# G@>?AF>BGC# @>A<F>@FB# ?F>FFF# A@>C?=>===#
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P9$*/)'+.78$2!'&!9+.(.)8.78$!6./.>!

!
W+/)8!/#$!X.+9.&A!E2!1NNH!.4/9.&).8!(.89./)'+2!;$!#.6!$*/)5./$6!/#$!/'/.8!4&$6)/.78$!*$&()4$!,'&!$.4#!5$57$&!,'&!
/#$!.4/9.&).8!(.89./)'+>!"#$!$*/)5./$!;.*!7.*$6!'+!$)/#$&!/#$!$5%8'A5$+/!6./$!I6./$!',!#)&$!.*!.!/$.4#$&J!'&!
/#$!.6f9*/$6!$5%8'A5$+/!6./$!.+6!;.*!*$/!$P9.8!/'!/#$!:&$./$&!',!/#$!/;'!4.8498./$6!*$&()4$!.5'9+/*>!_$!9*$6!
/#)*!5$/#'6'8':A2!;#)4#!;$!7$8)$($6!;.*!4'+*$&(./)($2!7$4.9*$!;$!#.6!+'!;.A!/'!.**$**!.66)/)'+.8!4'*/*!,'&!
5$57$&*!;#'!79A!7.4c!*$&()4$!+$.&!&$/)&$5$+/>! \+!1NNH2!;$!4'5%.&$6!/#$!*$&()4$!$*/)5./$6! ,'&!(.89./)'+!
%9&%'*$*!;)/#!.4/9.8!*$&()4$!,'&!'($&!H2GNN!5$57$&*!;#'!&$/)&$6!)+!1NNT!.+6!1NNM>!_$!,'9+6!/#./2!)+!/'/.82!
'9&!5$/#'6'8':A!*8):#/8A!9+6$&*/./$6!*$&()4$>!"'!$*/)5./$!/#)*!.66)/)'+.8!4'*/2!;$!)+4&$.*$6!/#$!%8.+!8).7)8)/)$*!
.*!',!X.+9.&A!E2!1NNH>!!_$!#.($!4'+/)+9$6!9*)+:!/#)*!5$/#'6'8':A!)+!$.4#!*97*$P9$+/!(.89./)'+>!!

!
K'&!5$57$&*!;)/#!.!6./$!',!7)&/#!.+6^'&!6./$!',!#)&$!/#./!*$$5$6!P9$*/)'+.78$2!;$!.**95$6!I7.*$6!'+!4&$6)/$6!
*$&()4$!'&!6./$!',!7)&/#J!/#$!5$57$&!;.*!#)&$6!./!.:$!0N!I'&!./!.!A'9+:$&!.:$2!),!/#$!5$57$&!;.*!9+6$&!0NJ>!

!
@.*$6! '+! '9&! $Q%$&)$+4$! ;)/#! %&)'&! A$.&*=! 6./.2! 79A7.4c! )**9$*2! .+6! P9$*/)'+*! /'! "?3! &$:.&6)+:! *%$4),)4!
5$57$&*2!;$!5.6$!*$($&.8!.6f9*/5$+/*>!<$57$&*!;#'*$!%.A!;.*!8$**!/#.+!ZM2NNN!;$&$!.**95$6!/'!7$!)+.4/)($>!
K'&!5$57$&*!;)/#!%.A!7$/;$$+!ZM2NNN!.+6!Z1N2NNN2!;$!9*$6!.+!$*/)5./$6!%.A!',!ZMN2NNN>!K'&!5$57$&*!;)/#!
*975)//$6!%.A!'($&!ZEMN2NNN2!;$!4'5%.&$6!/#)*!A$.&=*!,):9&$!/'!/#$!%.A!9*$6!)+!/#$!%&)'&!(.89./)'+>!_$!.6f9*/$6!
/#)*!A$.&=*!,):9&$!7.*$6!'+!/#$!.5'9+/!4'+/&)79/$6!),!;$!7$8)$($6!)/!;.*!'($&*/./$6>!!!

!
a$/$&5)+)+:!(.89./)'+!%.A!,'&!5$57$&*!;)/#!&$%'&/$6!%.A!8$**!/#.+!Z1N2NNN!)*!6),,)498/>!!D8/#'9:#!;$!5.c$!/#$!
.**95%/)'+*!'9/8)+$6!.7'($2!;$!c+';!/#$&$!;)88!.8;.A*!7$!.!*):+),)4.+/!+957$&!',!5$57$&*!/#./!,.88!)+/'!/#)*!
4./$:'&A!,'&!.!(.&)$/A!',!&$.*'+*!)+4896)+:!8$.($*!',!.7*$+4$!.+6!%.&/!/)5$!$5%8'A5$+/>!!_$!7$8)$($!'9&!'($&.88!
.**95%/)'+! )*! &$.*'+.78$!79/!c+';!*'5$!5$57$&*! /#./!;$!#.($!6$$5$6! )+.4/)($!.&$!.4/)($!5$57$&*>! !"'!
&$,8$4/!/#)*!9+4$&/.)+/A2!;$!5.6$!.+!.66)/)'+.8!)+4&$.*$!/'!/#$!4.8498./$6!%8.+!8).7)8)/)$*!4'+*)*/$+/!;)/#!8.*/!A$.&>!

!
_$!)+4&$.*$6!/#$!+'&5.8!4'*/!7A!1>N[!.+6!/#$!.4/)($!.4/9.&).8!8).7)8)/A!7A!E>N[!/'!&$,8$4/!/#$!*$&()4$!79A7.4c!
.+6!(.&)'9*!6./.!)**9$*>!!!
!
R.A!,'&!.88!5$57$&*!#)&$6!)+!1N1E!;.*!.++9.8)V$6>!!
!
@$4.9*$! ;$! 4'986! +'/! 6$/$&5)+$! /#$! +957$&! ',! ($*/$6! /$&5)+./)'+*2! ;$! $*/)5./$6! .! 4'57)+$6! )+.4/)($!
I/$&5)+./$6!($*/$6!%89*!/$&5)+./$6!;)/#!.+!D3K!7.8.+4$J!8).7)8)/A>!"#)*!)*!/#$!*.5$!5$/#'6'8':A!;$!#.($!9*$6!
)+!%&)'&!(.89./)'+*>!
!

,
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?-&+7+!%6&6%6#%/+;.:&!"#$% &$'()*+
!

1,-,9+!!+1;4!755!,57+1;7.!B,+15/37,97987.!,!"#$% &$'()",
!

! D!4&)/)4.8!$8$5$+/!',!.+!.4/9.&).8!(.89./)'+! )*!.449&./$!.+6!9%b/'b6./$!5$57$&*#)%! )+,'&5./)'+>!D*!
%.&/!',!/#)*!(.89./)'+2!RS?D-!.+.8AV$6!/#$!5$57$&!6./.!%&'()6$6!7A!/#$!<.**.4#9*$//*!"$.4#$&*=!
?$/)&$5$+/!3A*/$5>!
!

, !D4/)($*!

U957$&!',!<$57$&*! FG2F1H!

D($&.:$!D:$! T0>H!

D($&.:$!3$&()4$!! E0>1!

D($&.:$!3.8.&A! ZOO2GOG!

D($&.:$!D++9)/A!3.()+:*!
K9+6!@.8.+4$!

ZGM2G1M!

!
!

+*",DE,!"FG%#",<%H$F%DI$%&',&J,+#$%G",9"KD"FH,
!

!!!!!!!!!!!!!!!!!!!!!!!!!!!L$.&*!',!3$&()4$!

R&$*$+/!
D:$! N!j!T! M!j!F! EN!j!ET! EM!j!EF! 1N!j!1T! 1M!j!1F! 0Nk!!!! "'/.8!

N!b!1T! 12MEF! ! ! ! ! ! ! 12MEF!

1M!b!1F! G20OE! E2GFM! E! ! ! ! ! EN21HO!

0N!b!0T! T2G1H! H2FHE! E2T0T! M! ! ! ! E0211H!

0M!b!0F! 12HTE! 02MFH! M2G00! E2F0E! 0! ! ! ET2NNT!

TN!b!TT! 12ENT! E2FEE! 12OGM! H2NH1! E2G10! E1! ! ET2HFO!

TM!b!TF! E20F1! E201H! E2THF! 12ONT! M2TNF! FT1! EH! E021MG!

MN!b!MT! E2EET! E2EGH! E2T11! E2FH1! 02OMN! 02GMO! M1H! E02GEO!

MM!b!MF! HEG! ONG! E2ETO! E2HNM! 12N0T! E2HO0! E2GMT! F2H0F!

HN!b!HT! 1T0! 010! M1G! E2E11! E2TM1! F0H! FFH! M2HNN!

HMk! G1! E1H! EOO! 0H1! TH1! 1TO! TT0! E2GFF!

"'/.8! 102FEN! EG2N01! ET2OFH! EM2OM0! ET2F00! O2HHO! 02G0M! FG2F1H!

&
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?-&+7+!%6&6%6#%/+;.:&!"#$%&$'()*!
!

1,-,9+!!+1;4!755!,57+1;7.!B,+15/37,97987.!,!"#$%&$'()*,
!

!)L)FE,DE,+*",<%H$F%DI$%&',&J,+#$%G",9"KD"FH,
!

R&$*$+/!
D:$!

U957$&!',!
<$57$&*!

"'/.8!
3.8.&A!

D($&.:$!
3.8.&A!

!N!b!1T! 12MEF! ZOO2FNE2ETE! Z0N2F1M!

1M!b!1F! EN21HO! ZMEF2TFN2HEF! ZMN2MFG!

0N!b!0T! E0211H! ZGMH2HT12FM1! ZHT2OON!

0M!b!0F! ET2NNT! ZE2NO02NT02HMG! ZOH2H1T!

TN!b!TT! ET2HFO! ZE210N20HF2N1G! ZG02OEH!

TM!b!TF! E021MG! ZE2EHT2MTH21HO! ZGO2G0O!

MN!b!MT! E02GEO! ZE210M21HF2E0H! ZGF2TN1!

MM!b!MF! F2H0F! ZGHT2OM12EGO! ZGF2OET!

HN!b!HT! M2HNN! ZMNF2EHF20OO! ZFN2F10!

HMk!! E2GFF! ZEO12FFE2HEO! ZFE2NFH!

"'/.8! FG2F1H! ZO2ONT2EOM2FG1! ZOO2GOG!

,
!
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?-&+7+!%6&6%6#%/+;.:&!"#$%&$'()*!
!

<,-,9+!!+1;4!755!,57+1;7.!B,.75/.77!,+0<,!4.3/36.!,
!

! 39%$&.++9./)'+! B&6)+.&A!
a)*.7)8)/A!

D44)6$+/.8!
a)*.7)8)/A!

39&()('&*! "'/.8!

U957$&!',!<$57$&*! HM21N1! 0MG! 1OG! 02GGF! HF2O1O!

D($&.:$!D:$! O0>G! HG>E! O1>G! OO>1! OT>N!

D($&.:$!D++9.8!@$+$,)/! ZTG2FOE! Z1T2TO1! ZTH2TET! Z102GE1! ZTO2T01!

!
!

8"'"J%$,DE,."$%F"K"'$,5EM",
!

! 39%$&.++9./)'+! B&6)+.&A!
a)*.7)8)/A!

D44)6$+/.8!
a)*.7)8)/A!

39&()('&*! "'/.8!

D++9)/A! ZHMH2TEH2O1F! ZE2OHO2T0H! ZE21102H0E! ZEH2FMF20EH! ZHOH20HO2EE1!

R$+*)'+! Z12M0H2MGT21NE! ZH2FF020HN! ZEE2HOF2T0H! ZOM2HTO2EGH! Z12H0N2FNT2EG0!

"'/.8! Z02EF02NNN2F0N! ZG2OHN2OFH! ZE12FN02NHO! ZF12HNH2MN1! Z020NO21OE21FM!

,
,
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?-&+7+!%6&6%6#%/+;.:&!"#$%&$'()*!
!

<,-,9+!!+1;4!755!,57+1;7.!B,.75/.77!,N,!4.3/36.!,!"#$%&$'()*,
!

8"'"J%$,DE,+*",<%H$F%DI$%&',
!

R&$*$+/!D:$! U957$&!',!
<$57$&*!

"'/.8!@$+$,)/*! D($&.:$!@$+$,)/*!

C$**!/#.+!TN! EF! Z1TO2MF0! ZE02N0E!

TN!j!TT! TT! ZHMG201M! ZET2FH1!

TM!j!TF! FE! ZE2TOO2TF0! ZEH210H!

MN!j!MT! 11F! ZM21NO2M0M! Z112OTN!

MM!j!MF! E2TFO! ZHT2OGM2TNH! ZT021OO!

HN!j!HT! M2OF0! Z1GH2FN12MMN! ZTF2M1H!

HM!j!HF! E02HE1! ZONE21NN2TFE! ZME2ME0!

ON!j!OT! 1N2M0O! ZE2NM120N02GEO! ZME210F!

OM!j!OF! ET2EMH! ZHOT2MTM2MFM! ZTO2HME!

GN!j!GT! O2E0T! Z1FF2GME2OHT! ZT12N0E!

GM!j!GF! 02FGG! ZETT2OTH2GMF! Z0H21FH!

FNk! 12H1O! ZOM20T02GHO! Z1G2HGE!

"'/.8*! HF2O1O! Z020NO21OE21FM! ZTO2T01!

&
&
&
&
&
&
&
&
&
&
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?-&+7+!%6&6%6#%/+;.:&!"#$% &$'()*+
!

7,-,86!560,57+1;7.!B,+15/37,97987.!,
!

! D!4&)/)4.8!$8$5$+/!',!.+!.4/9.&).8!(.89./)'+!)*!.449&./$!.+6!9%b/'b6./$!5$57$&*#)%!)+,'&5./)'+>!D*!
%.&/!',!/#)*!(.89./)'+2!RS?D-!.+.8AV$6!/#$!5$57$&!6./.!%&'()6$6!7A!/#$!@'*/'+!?$/)&$5$+/!3A*/$5>!
!
!

, !D4/)($*! Y$*/$6!"$&5)+./)'+*!

U957$&!',!<$57$&*! H2HMF! TEN!

D($&.:$!D:$! T1>G! TG>F!

D($&.:$!3$&()4$!! EN>1! ET>G!

D($&.:$!3.8.&A! ZENN2EOE! ZOH2HOE!

D($&.:$!D++9)/A!3.()+:*!
K9+6!@.8.+4$!

!
ZFG2H1E!

!
ZEEO2OFO!

!
!

+*",DE,!"FG%#",<%H$F%DI$%&',&J,+#$%G",9"KD"FH,
!

!!!!!!!!!!!!!L$.&*!',!3$&()4$!

R&$*$+/!
D:$! N!j!T! M!j!F! EN!j!ET! EM!j!EF! 1N!j!1T! 1M!j!1F! 0Nk!!!! "'/.8!

N!b!1T! F1! ! ! ! ! ! ! F1!

1M!b!1F! H1H! F1! ! ! ! ! ! OEG!

0N!b!0T! MG0! TOH! TT! ! ! ! ! E2EN0!

0M!b!0F! 01T! 0MN! 00H! MH! ! ! ! E2NHH!

TN!b!TT! 1TE! EHF! 1ON! 0N1! TT! ! ! E2N1H!

TM!b!TF! EMT! E11! ETM! EGO! 1NG! EH! 0! G0M!

MN!b!MT! EHE! G1! ENN! E1T! EH1! E1G! 1F! OGH!

MM!b!MF! ENE! MF! HE! OE! GH! O1! GM! M0M!

HN!b!HT! O1! 00! ME! MM! M0! TE! TT! 0TF!

HMk! 1O! 11! 10! E1! 1G! EF! EG! ETF!

"'/.8! 120GE! E2TNM! E2N0N! GNO! MGE! 1OH! EOF! H2HMF!
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?-&+7+!%6&6%6#%/+;.:&!"#$%&$'()*!
!

7,-,86!560,57+1;7.!B,+15/37,97987.!,!"#$%&$'()*,
!

!)L)FE,DE,+*",<%H$F%DI$%&',&J,+#$%G",9"KD"FH,
!

R&$*$+/!
D:$!

U957$&!',!
<$57$&*!

"'/.8!
3.8.&A!

D($&.:$!
3.8.&A!

!N!b!1T! F1! ZM2OMN2GTE! ZH12MNF!

1M!b!1F! OEG! ZMT21TE21M0! ZOM2MTM!

0N!b!0T! E2EN0! ZFG2G1T21FM! ZGF2MFH!

0M!b!0F! E2NHH! ZENO2HTE2MNF! ZENN2FOO!

TN!b!TT! E2N1H! ZENF2M002MEN! ZENH2OMG!

TM!b!TF! G0M! ZFE2O0T20N0! ZENF2GHE!

MN!b!MT! OGH! ZGH2MEN2FNF! ZEEN2NHM!

MM!b!MF! M0M! ZHN2N1F20TF! ZEE121NT!

HN!b!HT! 0TF! Z0H2GFE2FEO! ZENM2ONO!

HMk!! ETF! ZEM2GOF2O1H! ZENH2MOM!

"'/.8! H2HMF! ZHHO2N0O2HE1! ZENN2EOE!

,
!
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?-&+7+!%6&6%6#%/+;.:&!"#$%&$'()*!
!

?,-,86!560,57+1;7.!B,.75/.77!,+0<,!4.3/36.!,
!

! 39%$&.++9./)'+! B&6)+.&A!
a)*.7)8)/A!

D44)6$+/.8!
a)*.7)8)/A!

39&()('&*! "'/.8!

U957$&!',!<$57$&*! T20OM! T1! OE! 01G! T2GEH!

D($&.:$!D:$! OT>1! HO>1! O1>H! OM>M! OT>1!

D($&.:$!D++9.8!@$+$,)/! ZMG20O1! Z1H2NT1! ZMT2HMG! Z1H2GEN! ZMM2GGM!

!
!

8"'"J%$,DE,."$%F"K"'$,5EM",
!

! 39%$&.++9./)'+! B&6)+.&A!
a)*.7)8)/A!

D44)6$+/.8!
a)*.7)8)/A!

39&()('&*! "'/.8!

D++9)/A! ZM12OGF2F1T! Z1MH2OOO! ZTEO2H0H! ZE2HOM2F11! ZMM2ETN21MF!

R$+*)'+! Z1N12MGH2EH0! ZG0O2NNE! Z02TH02EEN! ZO2EEO2OF0! Z1ET2NNT2NHO!

"'/.8! Z1MM20OH2NGO! ZE2NF02OOG! Z02GGN2OTH! ZG2OF02OEM! Z1HF2ETT201H!

,
,
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?-&+7+!%6&6%6#%/+;.:&!"#$%&$'()*!
!

?,-,86!560,57+1;7.!B,.75/.77!,N,!4.3/36.!,!"#$%&$'()*,
!

8"'"J%$,DE,+*",<%H$F%DI$%&',
!

R&$*$+/!D:$! U957$&!',!
<$57$&*!

"'/.8!@$+$,)/*! D($&.:$!@$+$,)/*!

C$**!/#.+!TN! F! Z1012TOO! Z1M2G0E!

TN!b!TT! O! ZEFO2GGE! Z1G21HF!

TM!b!TF! 1! ZME2FE1! Z1M2FMH!

MN!b!MT! E1! Z0MH2TM0! Z1F2ONT!

MM!b!MF! ENO! ZT2G1G2NNF! ZTM2E11!

HN!b!HT! 0GH! Z102O002E0E! ZHE2TGM!

HM!b!HF! GO1! ZM02GNN21EH! ZHE2HFO!

ON!b!OT! E2TNM! ZGT2F1T2TEO! ZHN2TTT!

OM!b!OF! E2N0G! ZMO2GEO20GH! ZMM2ONE!

GN!b!GT! M1N! Z1M2T1M2EHF! ZTG2GFM!

GM!b!GF! 1MG! ZEN2HHH2ETG! ZTE20T1!

FNk! 1NN! ZO2EEE2E1O! Z0M2MMH!

"'/.8*! T2GEH! Z1HF2ETT201H! ZMM2GGM!

!
 !
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@-&5"$1"!.'*&)'+!&6%!;'0+&
!

+,-,+154+./+2,16!5,975;6<,
!

"#$!D4/9.&).8!-'*/!<$/#'6!;#)4#!;.*!9*$6!/'!6$/$&5)+$!%$+*)'+!8).7)8)/)$*!)+!/#)*!(.89./)'+!)*!c+';+!.*!/#$!
'+#.>&;8*&Q".?$%&6",#&L*#7"-"!W+6$&!/#)*!5$/#'62!/#$!Q".?$%&6",#!,'&!$.4#!.4/)($!5$57$&!'+!/#$!(.89./)'+!
6./$! )*!6$/$&5)+$6!.*! /#$! 8$($8!%$&4$+/!',! *.8.&A2!;#)4#2! ),!%.)6!.++9.88A! ,&'5!/#$!6./$! /#$!$5%8'A$$! ,)&*/!
7$4.5$!.!&$/)&$5$+/!*A*/$5!5$57$&2!;'986! ,988A! ,9+6!7A!&$/)&$5$+/2!6$./#2!6)*.7)8)/A!'&!/$&5)+./)'+2! /#$!
%&'f$4/$6! 7$+$,)/*! ;#)4#! /#$! 5$57$&! )*! $Q%$4/$6! /'! &$4$)($>! "#$! ;<#:$.1$%& 41$=1%1#>! ,'&! $.4#! 5$57$&! )*!
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