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/$<".&,"&M0%4&<7$<&G5C&4$D$#"&$6<0H$<"3&$&D0<*67*%4/0$-&/"390/$<0*%A4"9"%4"%<&M*/D&*M&6"--&

4"$<7.&6$--"4&!=TA4/0H"%&%"6/*303.&0%&9RYA4"M060"%<&6"--3(&>"--3&4"M060"%<&M*/&9RY&$/"&9/0D"4&M*/&

!=T A4/0H"%&%"6/*303&4?"&<*&7+9"/$6<0H"&/"390/$<0*%&$%4&<7"&M*/D$<0*%&*M&D0<*67*%4/0$-&"-"6</*%&

</$%39*/<&67$0%&]'T>^&3?9"/6*D9-"Z"3&]1>^ (&2%70S0<0%#&/"390/$<0*%&0%70S0<3&!=TA4/0H"%&%"6/*303&

0%&9RYA4"M060"%<&6"--3.&S?<&4*"3&%*<&$-<"/&G5C&4$D$#"A0%4?6"4&4"$<7&0%&9RYA9/*M060"%<&6"--3(&

C440<0*%$-&D"<$S*-*D06&$%$-+3"3&/"H"$-3&<7$<&<7"&$-<"/"4&D"<$S*-03D&0%&9RYA4"M060"%<&6"--3&

6/"$<"3&$&?%0_?"&H?-%"/$S0-0<+&<*&70#7&5CG`&-"H"-3(&;?/<7"/D*/".&%06*<0%$D04"&D*%*%?6-"*<04"&

]5!5^& 3?99-"D"%<$<0*%.&,7067&0%6/"$3"3&5CG`&9/*4?6<0*%.&3"%30<0@"3&9RYA4"M060"%<&6"--3&<*&

G5C&4$D$#"(&T$F"%&<*#"<7"/.&<7"3"&M0%40%#3&/"H"$-&7*,&<7"&4?$-&M?%6<0*%3&*M&9RY&0%&/"#?-$<0%#&

D0<*67*%4/0$-&$6<0H0<+&$%4&<7"&GG:&6*DS0%"&<*&M$60-0<$<"&<7"&67*06"&S"<,""%&$9*9<*<06&$%4&%*%A

$9*9<*<06&4"$<7&M*--*,0%#&G5C&4$D$#"(&
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=F:;GC: !

!

"#$ 32.4-%-.'(! %.**+!H'2.)5&!'&' 31"&"(&(-%!%.**!2.1(,! 4&**&0-'5!678!21915.! !

!?67&03&F%*,%&$S*?<&7*,&9RY&6*%</0S?<"3&<*&<7"&GG:X&7*,"H"/.&0<&03&-"33&6-"$/&7*,&6"--&

M$<"&4"6030*%3&M*--*,0%#&G5C&4$D$#"&$/"&/"#?-$<"4&0%&<7"&$S3"%6"&*M&9RY&];0#?/"&PC^!, (&T*&

3<?4+&<703&033?"&M?/<7"/.&," &S"#$%&S+&9/*M0-0%#&3"%30<0H0<+&<*&%0%"&6*DD*%-+&?3"4&G5CA4$D$#0%#&

67"D*<7"/$9"?<063(&'$67&4/?#&,$3&<"3<"4&0%&6"--3&6*%<$0%0%#&,0-4A<+9"&9RY&]8T^&*/&6"--3&<7$<&

-$6F&9RY&M?%6<0*%&]E[^(&8"&?3"4&<7"&;K2>E&$33$+&]I -?*/"36"%6" AS$3"4&$%4&G+303A4"9"%4"%<&

B%M"/"%6"&*M&E"--&4"$<7&? 0%"<063^.&<*&_?$%<0M+&<7"&%?DS"/3&*M&-0H"&$%4&4"$4&6"--3.&$%4&7*,&<7"3"&

9*9?-$<0*%3&67$%#"&*H"/&<0D"&M*--*,0%#&4/?#&$440<0*%+#"((&T*&$%$-+@"&<7"3"&4$<$.&,"&M*6?3"4&*%&

<7"&4/?#A0%4?6"4&-"<7$-&M/$6<0*%&]K;X&&'"'.&9"/6"%<$#"&*M&<7"&9*9?-$<0*%&<7$<&03&4"$4.&M*--*,0%#&

4/?#&"Z9*3?/"^.&*/&0<3&0%H"/3".&M/$6<0*%$-&H0$S0-0<+&];a^(&N%-0F"&D*/"&6*%H"%<0*%$-&D"</063.&3?67&

$3&b/"-$<0H"&H0$S0-0<+c&]:aX&&'"'.&/"-$<0H"&%?DS"/&*M&-0H"&6"--3.&6*D9$/"4&<*&?%</"$<"4&6*%</*-^.&K;&

$%4&;a&$/"&6"--&4"$<7A39"60M06&D"$3?/"D"%<3.&,7"/"$3&:a&6*%M-$<"3&#/*,<7&0%70S0<*/+&$%4&

4"$<7&$6<0H$<0%#&97"%*<+9"3") (&[H"/$--.&,"&M*?%4&%*&3<$<03<06$--+&30#%0M06$%<&40MM"/"%6"3&0%&G5C&

4$D$#" A0%4?6"4&-"<7$-0<+&S"<,""%&9RY&8T&$%4&9RY&E[&6"--&-0%"3&];0#?/"&PJ&$%4&1PCAJ ^(&T7"3"&

/"3?-<3&$/"&3*D",7$< &?%"Z9"6<"4.&6*%304"/0%#&<7"&6*DD*%&0%<"/9/"<$<0*%&<7$<&9RY&03&/"_?0/"4&

M*/&/*S?3<&$6<0H$<0*%&*M&$9*9<*303&M*--*,0%#&G5C&4$D$#"!)#!*#"* (&5*%"<7"-"33.&30D0-$/&/"3?-<3&

,"/"& $-3*&M*?%4&M*--*,0%#&/"A$%$-+303&*M&<7"&G"9!$9&=:21!&:"9?/9*30%#&4$<$3"<.&,7067&

6*%<$0%3&dO&6*D9*?%43&$%%*<$<"4&$3&G5C&4$D$#0%#&$#"%<3.&"$67&9/*M0-"4&0%&$99/*Z0D$<"-+&

eOO&6"--&-0%"3&];0#?/"&P>^(&&

C&9*<"%<0$-&033?"&,0<7&0%<"/9/"<0%#&<7"&/*-"&*M&9RY&M/*D&$&D"<$A$%$-+303&9"/M*/D"4&$6/*33&

4/?#3&$%4&6"--&-0%"3&03&<7$<&9RY&03&<7*?#7<&<*&7$H"&M?%6<0*%3&<7$<&H$/+&4"9"%40%#&*%&6*%<"Z<"+#$, (&

T7?3.&$%+&6/0<06$-&/*-"&M*/&9RY&0%&G5C&4$D$#"A0%4?6"4&6"--&4"$<7&D$+&S"&40-?<"4&S+&0%<"#/$<0%#&

$6/*33&M?%4$D"%<$--+&40MM"/"%<&6"--?-$/&$%4&4/?#&6*%<"Z<3(&C440<0*%$--+.&4*3"&3?DD$/+&D"</063.&

3?67&$3&<7"&2>RO&*/&;aRO.&D$+&%*<&6$9<?/" &H$/0$<0*%&0%&4/?#&3"%30<0H0<+&<7$<&"Z03<3&$<&*<7"/&
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4*3"3(&T*&$44/"33&<7"3"&033?"3.&$%4&<*&D*/"&$66?/$<"-+&36*/"&7*,&9RY&$MM"6<3&6"--&4"$<7&

M*--*,0%#&G5C&4$D$#".&,"&?3"4&<7"&4/?#&B:CG'&M/$D",*/F&<*&"H$-?$<"&/"39*%3"3&<*&G5CA

4$D$#0%#&67"D*<7"/$90"3") (&T7"&B:CG'&$99/*$67&4"/0H"3&M/*D&<7"&6*D9$/03*%&*M&<,*&

6*D9-"D"%<$/+&D"$3?/"D"%<3V&<7"&%*/D$-0@"4&%"<&9*9?-$<0*%&#/*,<7&/$<"&]B:&H$-?"$! ^&$%4&<7"&

4/?#A0%4?6"4&-"<7$-&M/$6<0*%&];0#?/"&PG^$"#$$(&T7"3" &D"$3?/"D"%<3&$/"&%*/D$-0@"4&M*/&#/*,<7&

/$<"&H$/0$<0*%3&S"<,""%&6"--&<+9"3.&"%$S-0%#&$&D*/"&$66?/$<"&6*D9$/03*%&*M&/"39*%3"3&$6/*33&

40MM"/"%<&6"--?-$/&6*%<"Z<3(&2D9*/<$%<-+.&B:CG'&/"H"$-3&<7"&4"#/""&*M&6**/40%$<0*%&S"<,""%&

#/*,<7&0%70S0<0*%&$%4&6"--&4"$<7&$6<0H$<0*%.&$%4&7*,&<7"3"&M"$<?/"3&H$/+&$6/*33&4*3"3&*M&$&4/?#(&&

80<70%&$%+&#0H"%&6"--&-0%".&B:CG'3&M*/&G5CA4$D$#0%#&67"D*<7"/$90"3&,"/"&#"%"/$--+&

30D0-$/.&"H"%&$6/*33&D"67$%03<06$--+&403<0%6<&6-$33"3&*M&G5C&4$D$#"&];0#?/"&1P> (̂&2D9*/<$%<-+.&

B:CG' AS$3"4&$%$-+303&/"H"$-"4&3</0F0%#&40MM"/"%6"3&S"<,""%&9RYA9/*M060"%<&$%4&9RYA4"M060"%<&

6"--3&0%&<7"&6**/40%$<0*%&*M&#/*,<7&0%70S0<0*%&$%4&4"$<7&$6<0H$<0*%(&C<&70#7&-"<7$-&4*3"3&]3?67&$3&

<7"&;aRO.&37*,%&0%&;0#?/"&PJ^.&$--&6"--&<+9"3&7$H"&30D0-$/&6**/40%$<0*%.&,0<7&4"$<7&*66?//0%#&*%-+&

M*--*,0%#&6*D9-"<"&#/*,<7&$//"3<&,0<70%&<7"&9*9?-$<0*%(&)*,"H"/.&$<&-*,"/&4*3"3.&3?67&$3&<7"&

B:RO&]&'"'($4*3"&0%&,7067&<7"&%"<&9*9?-$<0*%&#/*,<7&/$<"&03&/"4?6"4&S+&7$-M^.&403<0%6<&/"39*%3"3&

,"/"&*S3"/H"4&S"<,""%&9RYA9/*M060"%<&$%4&A4"M060"%<&6"--3(&;*/&0%3<$%6".&0%&NU[1.&,7067&7$H"&

M?%6<0*%$-&9RY.&<7"&*S3"/H"4&/"39*%3"&$<&<7"&B:RO&4*3"&03&"%<0/"-+&<7"&/"3?-<&*M&#/*,<7&

0%70S0<0*%.&,0<7&%*&$6<0H$<0*%&*M&6"--&4"$<7&];0#?/"&P'^(&2%&6*%</$3<.&0%&CeYP.&,7067&$/"&9RYA

4"M060"%<.&6"--3&6*%<0%?"&<*&9/*-0M"/$<"&$<&<7"&B: RO&4*3".&S?<&$-3*&$6<0H$<"&6"--&4"$<7&$<&70#7&

-"H"-3&];0#?/"&P'^(&10D0-$/&/"3?-<3&,"/"&M*?%4&0%&$&-$/#"/&9$%"-&*M&9RY&8T&$%4&9RY&E[&6"--3&

];0#?/"&P' &$%4&1P>^(&T7?3.&<7"3"&4$<$&37*,&<7$<&G5C&4$D$#"&$6<0H$<"3&6"--&4"$<7&$<&)&*)"#$+&

%*<&-*,"/&\ &/$<"3&0%&9RYA4"M060"%<&6"--3.&S?<&<7"3"&70#7&4"$<7&/$<"3&$/"&6*D9"%3$<"4&M*/&S+&

30#%0M06$%<-+&70#7"/&#/*,<7&/$<"3(&10D0-$/&/"3?-<3&,"/"&*S3"/H"4&$<&$--&"MM"6<&30@"3.&$%4&,"&M$0-"4&

<*&04"%<0M+&$%+&4*3"&0%&,7067&G5C&4$D$#"&,$3&D*/"&-"<7$-&0%&9RYA9/*M060"%<&6"--3&<7$%&0%&9RYA

4"M060"%<&6"--3(&>*%<0%?"4&9/*-0M"/$<0*%&*M&9RYA4"M060"%<&6"--3&M*--*,0%#&G5C&4$D$#"&03&9"/7$93&

"Z9"6<"4.&#0H"%&<7"&/*-"&M*/&9RY&0%&M$60-0<$<0%#&G5C&4$D$#"A0%4?6"4&BPA1&6"--&6+6-"&$//"3<$%(&
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)*,"H"/.&#0H"%&%?D"/*?3&3<?40"3&,7067&4"D*%3</$<"&<7$<&9RY&03&/"_?0/"4&M*/&G5C&4$D$#"A

0%4?6"4&6"--&4"$<7.&0<&03&3?/9/030%#&<7$<&6"--3&-$6F0%#&M?%6<0*%$-&9RY&$6<0H$<"&6"--&4"$<7&$<&

30#%0M06$%<-+&70#7"/&/$<"3&<7$%&6"--3&,0<7&M?%6<0*%$-&9RY(&T7?3.&B:CG'AS$3"4&$%$-+303&/"H"$-3&

7044"%&$%4&?%"Z9"6<"4&H$/0$<0*%&0%&<7"&G5C&4$D$#"&/"39*%3"3&*M&9RYA9/*M060"%<&$%4&9RYA

4"M060"%<&6"--&-0%"3(&;?/<7"/D*/".&0%&6*%</$3<&<*&<7"&9/"H$0-0%#&D*4"-.&*?/&4$<$&/"H"$-&<7$<&6"--3&

-$6F0%#&9RY&40"&$<&70#7&/$<"3&M*--*,0%#&G5C&4$D$#"(&&

T7"&0%30#7<3&#"%"/$<"4&S+&*?/&B:CG'AS$3"4&"H$-?$<0*%&*M&4/?#&/"39*%3"3&$/"&0%&

$99$/"%<&6*%M-06<&,0<7&<7"&,"--AH$-04$<"4&D*4"-&<7$<&9RY&03&/"_?0/"4&M*/&$9*9<*<06&6"--&4"$<7&

M*--*,0%#&G5C&4$D$#"(&8"&/"$3*%"4&<7$<&<7"/"&,"/"&$<&-"$3<&<,*&9*330S-"&9$/30D*%0*?3&

"Z9-$%$<0*%3&M*/&<7"3"&?%"Z9"6<"4&/"3?-<3(&;0/3<.&<?D*/&6"--3&<7$<&"H*-H"&,0<7*?<&M?%6<0*%$-&9RY&

7$H"&70#7"/&-"H"-3&*M&#"%*D"&0%3<$S0-0<+&$%4&$&-*,"/&6$9$60<+&M*/&G5C&/"9$0/$- (&T7?3.&<7"3"&6"--3&

D$+&S"&"Z9"/0"%60%#&70#7"/&-"H"-3&*M&G5C&4$D$#"&9"/&4*3".&6*D9$/"4&<*&6"--3&,0<7&M?%6<0*%$-&

9RY(&C&3"6*%4&9*330S0-0<+&03&<7$<&6"--3&-$6F0%#&9RY&40"&9/0D$/0-+&H0$&%*%A$9*9<*<06&D"67$%03D3(&2%&

<7"&6*%<"Z<&*M&G5C&4$D$#".&<7"&9/"9*%4"/$%6"&*M&9?S-037"4&"H04"%6"&3?##"3<3&<7$<&9RY&03&%*<&

/"_?0/"4&M*/&<7"&$6<0H$<0*%&*M&6"--&4"$<7.&!"#$%"($S?<&39"60M06$--+&/"_?0/"4&M*/&$6<0H$<0*%&*M&

$9*9<*303"* (&;?/<7"/D*/".&S"6$?3"&6"--&4"$<7&7$3&<+906$--+&S""%&"H$-?$<"4&?30%#&D$/F"/3&<7$<&

$/"&39"60M06&<*&$9*9<*<06&6"--3&]"'* (.&6$39$3"AY&6-"$H$#".&C%%"Z0%&a&9*30<0H0<+.&D"DS/$%"&

S-"SS0%#^.&70#7&-"H"-3&*M&%*%A$9*9<*<06&4"$<7&6$%&*66?/&$%4&#*&?%%*<06"4(&T*&$44/"33&<7"3"&

033?"3.&,"&?3"4&>:21=:f>$3d AD"40$<"4&#"%*D"&"40<0%#&<*&4"-"<" &9RY.&M$60-0<$<0%#&$%&$%$-+303&

*M&9RY&M?%6<0*%&0%&$%&03*#"%06&9$0/&*M&6"--&-0%"3&];0#?/"&P;^(&8"&?3"4&NU[1&6"--3.&,7067&7$H"&

,0-4A<+9"&9RY&$%4&/"<$0%&9RYA4"9"%4"%<&M?%6<0*%3.&3?67&$3&9RYA4"9"%4"%<&BPA1&$//"3<&M*--*,0%#&

G5C&4$D$#"&];0#?/"&1UCAJ ^(&K*33&*M&9RY&404&%*<&3?S3<$%<0$--+&$-<"/&-"H"-3&*M&G5C&4$D$#".&*/&

<7"&4?/$<0*%&*M&G5C&4$D$#"&30#%$-0%#&];0#?/"&1U>^(&T*&"H$-?$<"&<7"&/*-"&*M&9RY&0%&G5C&

4$D$#" A0%4?6"4&6"--&4"$<7.&,"&<"3<"4&<7"&<*9*03*D"/$3"&22&0%70S0<*/&"<*9*304"(&'<*9*304" A

0%4?6"4&4"$<7&,$3&30D0-$/&M*/&NU[1&$%4&NU[1!"#$% &6"--3.&,0<7&<7"&-"H"-&*M&6"--&4"$<7&D*4"3<-+&

]S?<&30#%0M06$%<-+^&0%6/"$3"4&0%&<7"&$S3"%6"&*M&9RY&];0#?/"&PB^(&10D0-$/-+.&$6?<"&F%*6F4*,%&*M&
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9RY&?30%#&<$/#"<"4&30:5C3&404&%*<&3</*%#-+&$-<"/&<7"&-"H"-&*M&6"--&4"$<7&0%&$&9$%"-&*M&#"%"<06$--+&

40H"/3"&6"--3&6*%<$0%0%#&M?%6<0*%$-&9RY&];0#?/"&P)^(&&

870-"&<7"&*H"/$--&-"H"-3&*M&6"--&4"$<7&,"/"&30D0-$/&0%&<7"&9/"3"%6"&$%4&$S3"%6"&*M&9RY.&

<7"/"&,"/" &6-"$/&40MM"/"%6"3&0%&<7"&F0%"<063&*M&4/?#A0%4?6"4&6"--&4"$<7&S"<,""%&NU[1&$%4&

NU[1 !"#$% &6"--3(&2%&9$/<06?-$/.&<7"&*%3"<&<0D"&*M&6"--&4"$<7&]G. ^&,$3&30#%0M06$%<-+&-$<"/&0%&

NU[1 !"#$% &,7"%&6*D9$/"4&<*&NU[1 &6"--3.&S?<&$-3*&4"$<7&*66?//"4&$<&$&M$3<"/&*H"/$--&/$<"&]G/ .̂&

*%6"&0%0<0$<"4&];0#?/"&P2^(&;$3<"/&9*9?-$<0*%&4"$<7&/$<"3&$/"&$%&0%406$<0*%&*M&0%6/"$3"4&3+%67/*%+&

*M&4"$<7&,0<70%&<7"&9*9?-$<0*%.&,7067&03&$&6*DD*%&M"$<?/"&*M&0%M-$DD$<*/+&%*%A$9*9<*<06&M*/D3&

*M&4"$<7$$#$(' $* (&T7?3.&,"&$-3*&<"3<"4&,7"<7"/&G5C&4$D$#"&$6<0H$<"4 &$9*9<*<06&*/&%*%A$9*9<*<06&

4"$<7&0%&<7"3"&6"--3(&2%&/"39*%3"&<*&"<*9*304".&4"$<7&0%&NU[1&6"--3&,$3&$33*60$<"4&,0<7&<7"&
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%"Z<&3*?#7<&<*&"Z9-*/"&,7+&0<&7$4&%*<&9/"H0*?3-+&S""%&/"6*#%0@"4&<7$<&G5C&4$D$#0%#&$#"%<3&
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9/0D$/0-+&S+&H$/0$<0*%3&0%&<7"&4"#/""&*M&6"--&4"$<7&S"<,""%&6-*%"3.&/$<7"/&<7$%&S+&H$/0$<0*%3&0%&

<7"&4"#/""&*M&9/*-0M"/$<0*%(&T/"$<D"%<&,0<7&R&h!&"<*9*304"&M*/&e&4$+3&/"3?-<"4&0%&iROg&-"<7$-&

M/$6<0*%&0%&S*<7&6"--&<+9"3.&,0<7*?<&6$?30%#&$&9*9?-$<0*%&bS*<<-"%"6Fc.&,7067&,*?-4&4"<"/0*/$<"&

$33$+&3"%30<0H0<+&];0#?/"&YJA>^(&=/"-0D0%$/+&$%$-+3"3.&3?67&$3&<7"&70#7&6*//"-$<0*%&$D*%#&

/"9-06$<"3&$%4&4"#/""&*M&4/*9*?<&$D*%#&"33"%<0$-&#"%"3.&3?##"3<&<7$<&4$<$&_?$-0<+&,$3&%*<&
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;?%6<0*%$-&#"%"<06&36/""%3&$/"&<+906$--+&$%$-+@"4&S+&6*D9?<0%#&#?04"A-"H"-&*/&#"%"A-"H"-&

M0<%"33&36*/"3.&,7067&$/"&#"%"/$<"4&S+&6*D9$/0%#&<7"&/"-$<0H"&$S?%4$%6"&*M&#?04"3&*/&#"%"3&
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M$0-3&<*&$66?/$<"-+&6$9<?/"&<7"&6*%</0S?<0*%&*M&6"--&4"$<7(&T7?3.&,"&/"$3*%"4&<7$<&6*%H"%<0*%$-&
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36/""%0%#&M$0-&<*&04"%<0M+&4"$<7&/"#?-$<*/+&#"%"3&4?"&<*&<7"&6*%M*?%40%#&"MM"6<3&*M&H$/0$<0*%3&0%&

#/*,<7&/$<"3&S"<,""%&F%*6F*?<&6-*%"3(&

T7"&"MM"6<&*M&$&#"%"&F%*6F*?<&*%&6"--&4"$<7&,*?-4&S"&*S3"/H$S-"&0M&6*D9$/0%#&<7"&

/"-$<0H"&$S?%4$%6"&*M&E[&6*D9$/"4&<*&8T&6-*%"3&]! U.&;0#?/"&eC^(&)*,"H"/.&0%&9**-"4&#"%"<06&

36/""%3&<7"&"MM"6<&*M&$&#"%"&F%*6F*?<&03&36*/"4&$6/*33&</"$<D"%<&6*%40<0*%3&]E[01&H3&E[230̂ .&

?30%#&8T&$3&$&%*/D$-0@0%#&6*%</*-&];0#?/"&eC^(&T7?3.&$&6*%H"%<0*%$-&#"%"&"MM"6<&36*/"&03&*%-+&

9$/<0$--+&0%M-?"%6"4&S+&<7"&4"$<7&/$<"&];0#?/"&eJ^(&;?/<7"/D*/".&?30%#&<703&36*/"&<*&0%M"/&<7"&

4"$<7&/"#?-$<*/+&M?%6<0*%&*M&$&#"%"&/"3?-<3&0%&$&/$%#"&*M&9*330S-"&"//*/3&];0#?/"&e>^.&0%6-?40%#&

$%&0%H"/<"4&0%M"/"%6"&0M&<7"&#/*,<7&/$<"&4"M"6<&03&3</*%#&"%*?#7.&$3&03&3""%&,0<7&G5C&/"9$0/&

#"%"3&]T+9"&222&"//*/.&;0#?/"&e>AG^(&T7?3.&$66?/$<"-+&04"%<0M+0%#&4"$<7&/"#?-$<*/+&#"%"3&M/*D&

67"D* A#"%"<06&9/*M0-0%#&4$<$&/"_?0/"3&$&6$-6?-$<0*%&*M&<7"&4/?#A0%4?6"4&4"$<7&/$<".&/$<7"/&<7$%&

<7"&/"-$<0H"&9*9?-$<0*%&30@"&*/&/"-$<0H"&#/*,<7&M0<%"33(&&

;*/& &2$1&0#3$4/?#&/"39*%3"&$%$-+3"3.&$66?/$<"&6$-6?-$<0*%&*M&<7"&4"$<7&/$<"&/"_?0/"3&

6*?%<0%#&S*<7&<7"&-0H"&$%4&4"$4&6"--&M/$6<0*%3")#$$(&870-"&/"6*H"/+&*M&4"$4&6"--3&03&9*330S-"&0%&<7"&

6*%<"Z<&*M&$9*9<*<06&4"$<7&4?"&<*&<7"&/"-$<0H"&3<$S0-0<+&*M&<7"&$9*9<*<06&6*/93"%*#%+.&/"6*H"/0%#&

0%<$6<&4"$4&6"--3&D$+&%*<&S"&9*330S-"&0%&<7"&6*%<"Z<&*M&%*%A$9*9<*<06&4"$<7&4?"&<*&6"--&/?9<?/"&

$%4&0%3<$S0-0<+&*M&%"6/*<06&6"--3(&T7?3.&,"&4"H03"4&$&%",&3</$<"#+&M*/&0%M"//0%#&<7"&4"$<7&/$<"&M/*D&

<7"&4$<$&<7$<&03&<+906$--+&$H$0-$S-"&0%&67"D*A#"%"<06&9/*M0-0%#&3<?40"3&]&'"'.&3"_?"%60%#&6*?%<3&
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9/*9*/<0*%$-&<*&<7"&%?DS"/&*M&-0H"&6"--3&*H"/&<0D"&0%&</"$<"4&$%4&?%</"$<"4&6*%40<0*%3^(&[?/&

#"%"/$-&3</$<"#+&,$3&<*&0%M"/&<7"&4/?#A0%4?6"4&4"$<7&/$<"&M/*D&$&6*DS0%$<0*%&*M&Y&"Z9"/0D"%<$-&

0%30#7<3V&P^&<7"&/"-$<0H"&$S?%4$%6"&*M&"$67&3#:5C&0%&</"$<"4&H"/3?3&?%</"$<"4&#/*?93&]&'"'(&<7"&

6*%H"%<0*%$-&#"%"&"MM"6<&36*/"^.&U^&<7"&*S3"/H"4&#/*,<7&/$<"&4"M"6<&M*/&"$67&3#:5C&0%&

?%</"$<"4&H3(&TO&6*D9$/03*%.&$%4&Y^&<7"&"Z9"/0D"%<$--+&*S3"/H"4&6**/40%$<0*%&S"<,""%&#/*,<7&

$%4&4"$<7&M/*D&B:CG'AS$3"4&$%$-+303&]3""&!"<7*43&$%4&;0#?/"&1RCA>^(&2%&<7"&6*%<"Z<&*M&<7"&

70#7&-"H"-3&*M&G5C&4$D$#"&36/""%"4&0%&*?/&$33$+.&4"$<7&*%-+&*66?/3&0%&#/*,<7&$//"3<"4&6"--3.&

,7067&30D9-0M0"3&<7"&0%M"/"%6"&*M&4"$<7&/$<"&S+&-0D0<0%#&<7"&9*330S-"&,$+3&<7$<&9"/<?/S$<0*%3&<*&

#/*,<7&/$<"&$%4&4"$<7&/$<"&0%<"#/$<"&<*&6/"$<"&$&#0H"%&%?DS"/&*M&6"--3&];0#?/"&1RC^") (&&N30%#&<703&

0%M"/"%6"&$99/*$67.&,"&6*D9?<"4&<7"&#"%"A-"H"-&#/*,<7&/$<"3&$%4&4"$<7&/$<"3&M*/&"$67&30%#-"&

#"%"&F%*6F*?<&];0#?/"&e'^(&&

[?/&$%$-+303&6*%M0/D"4&<7$<&F%*6F0%#&*?<&G5C&/"9$0/&#"%"3&0%6/"$3"3&<7"&4"$<7&/$<"&*M&

6"--3&"Z9*3"4&<*&G5C&4$D$#"&]"'*' .&9*30<0H"&H$-?"3&*%&<7"&+A$Z03^.&S?<&<7$<&<703&97"%*<+9"&03&%*<&

$99$/"%<&4?"&<*&<7"&3-*,&#/*,<7&/$<"&*M&<7"3"&6"--3&0%&<7"&?%</"$<"4&6*%40<0*%&];0#?/"&e'^(&8"&

$-3*&04"%<0M0"4&bM$-3"&%"#$<0H"3c&]&'"'.&T+9"&22&"//*/^&<7$<&6*?-4&S"&/"36?"4&S+&*?/&4"$<7&/$<"&

$%$-+303(&;*/&0%3<$%6".&TG=U&03&$&G5C&/"9$0/&9/*<"0%&<7$<&39"60M06$--+&/"9$0/3&$44?6<3&6/"$<"4&S+&

"<*9*304".&$%4&F%*6F0%#&*?<&TG=U&0%6/"$3"3&"<*9*304"&9*<"%6+%$#-,(&C<&<7"&4*3"3&$%4&<0D"3&

?3"4&0%&*?/&67"D*A#"%"<06&9/*M0-0%#.&$&6*%H"%<0*%$-&KU;>AS$3"4&$%$-+303&36*/"3&TG=U&$<&

$99/*Z0D$<"-+&O.&"//*%"*?3-+&3?##"3<0%#&<7$<&F%*6F0%#&*?<&TG=U&7$3&%*&"MM"6<&*%&"<*9*304"&

3"%30<0H0<+(&[?/&4"$<7&/$<"&$%$-+303&/"H"$-3&<7$<&<7"&%"?</$-&KU;>&/"3?-<3&M/*D&$&6*DS0%$<0*%&*M&

0%6/"$3"4&4"$<7&/$<"&0%&<7"&4/?#A</"$<"4&6*%40<0*%&$%4&4"6/"$3"4&#/*,<7&/$<"&0%&<7"&?%</"$<"4&

6*%40<0*%(&T*&H$-04$<"&<7"3"&D*4"-A0%M"//"4&9/"406<0*%3.&,"&<"3<"4&TG=UA<$/#"<0%#&3#:5C3&M*/&

<7"0/&"MM"6<&*%&S*<7&6"--&9/*-0M"/$<0*%&$%4&6"--&4"$<7.&M0%40%#.&$3&9/"406<"4.&<7$<&F%*6F*?<&*M&TG=U&

/"3?-<"4&0%&$&3-*,"/&#/*,<7&/$<"&0%&<7"&$S3"%6"&*M&"Z*#"%*?3&G5C&4$D$#".&$%4&$&M$3<"/&4"$<7&

/$<"&0%&<7"&9/"3"%6"&*M&"<*9*304"&];0#?/"&e;^(&&
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[?/&D"<7*4&M*/&0%M"//0%#&<7"&4/?#A0%4?6"4&4"$<7&/$<"&/"-0"3&*%&$&6/0<06$-&$33?D9<0*%.&<7$<&

6"--&4"$<7&*66?/3&M*--*,0%#&G5C&4$D$#"&0%&$&%*%A#/*,0%#&9*9?-$<0*%(&870-"&<703&$33?D9<0*%&03&

"Z9"/0D"%<$--+&H$-04$<"4&M*/&,0-4A<+9"&6"--3.&0<&D$+&%*<&$-,$+3&S"&</?"&0%&<7"&6*%<"Z<&*M&#"%"&

4"-"<0*%3&,7067&6*?-4&$-<"/&<7"&6**/40%$<0*%&*M&#/*,<7&$%4&4"$<7(&T7?3.&,"&9"/M*/D"4&$&-$/#"A

36$-"&H$-04$<0*%&*M&*?/&4"$<7&/$<"&0%M"/"%6"3&M*/&40MM"/"%<&6-$33"3&*M&9/"406<0*%3&];0#?/"&eB&$%4&

1RGA'^(&8"&M*6?3"4&*%&<7"&<*9&UO&#"%"3&9/"406<"4&<*&0%6/"$3"&*/&4"6/"$3"&<7"&4"$<7&/$<"&?30%#&

*?/&0%M"/"%6"&$99/*$67(&;*/&6*D9$/03*%.&,"&$-3*&"H$-?$<"4&<7"&<*9&UO&#"%"3&9/"406<"4&<*&6$?3"&

4/?#&3"%30<0@$<0*%f/"303<$%6"&S$3"4&*%&$&6*%H"%<0*%$-&KU;>AS$3"4&$%$-+303(&[H"/$--.&4"$<7&/$<"A

S$3"4&$%$-+303&*M&*?/&67"D*A#"%"<06&9/*M0-0%#&4$<$&,$3&3</*%#-+&9/"406<0H"&*M&<7"&4"$<7&

/"#?-$<*/+&M?%6<0*%&*M&"$67&#"%"&];0#?/"&e)^(&&

;*/&<7"&</$40<0*%$-&$%$-+303&D"<7*43.&*?/&67"D*A#"%"<06&9/*M0-0%#&4$<$&,$3&%*<&30#%0M06$%<&

M*/&9/"406<0%#&<7"&6"--&4"$<7&/"#?-$<*/+&M?%6<0*%&*M&<7"&eO&<"3<"4&#"%"3&];0#?/"&e2^(&T7"&4$<$.&

7*,"H"/.&,"/"&$-3*&6-"$/-+&%*%A/$%4*D&][:&k&Q(Q^&$%4&D$+&7$H"&S""%&30#%0M06$%<&0M&,"&<"3<"4&$&

-$/#"/&3"<&*M&#"%"3(&8"&%*<".&7*,"H"/.&<7$<&<7"3"&<,*&$%$-+303&D"<7*43&*%-+&9/*4?6"&6*%M-06<0%#&

9/"406<0*%3&M*/&#"%"&F%*6F*?<3&<7$<&6$?3"&/"4?6"4&#/*,<7&/$<"3(&T7?3.&<*&40/"6<-+&6*D9$/"&/$<"A

S$3"4&$%4&9*9?-$<0*%&M*-4A67$%#"AS$3"4&$%$-+3"3.&,"&M*6?3"4&*%&<7"&3?S3"<&*M&#"%"3&,7*3"&

4"-"<0*%&6$?3"4&$&/"4?6"4&#/*,<7&/$<"(&:"#$/4-"33&*M&<7"&#/*,<7&/$<"&*S3"/H"4&M*/&"$67&30%#-"&

#"%"&F%*6F*?<.&*?/&4"$<7&/$<"AS$3"4&$%$-+303&6*%<0%?"4&<*&$66?/$<"-+&9/"406<&<7"&4"$<7&

/"#?-$<*/+&M?%6<0*%&*M&"$67&#"%"&][:&k&PlX&;0#?/"&eI&$%4&1R;̂(&2D9*/<$%<-+.&M*/&#"%"&F%*6F*?<3&

,0<7&$&/"4?6"4&#/*,<7&/$<".&$&6*%H"%<0*%$-&M*-4A67$%#"&$%$-+303&9/*4?6"4&9/"406<0*%3&*M&<7"&6"--&

4"$<7&/"#?-$<*/+&M?%6<0*%&<7$<&,"/"&$99/*Z0D$<"-+&<,"%<+&<0D"3&,*/3"&<7$%&/$%4*D&9/"406<0*%3&

][:&k &O(OQX&;0#?/"&eI&$%4&1R;̂(&T$F"%&<*#"<7"/.&<7"3"&4$<$&/"H"$-&<7$<&6*DD*%-+&?3"4&

$%$-+303&D"<7*43&$/"&0%3"%30<0H"&$%4&0%$66?/$<"&M*/&3<?4+0%#&6"--&4"$<7.&$%4&<7$<&$&4"$<7&/$<"A

S$3"4&$%$-+303&6$%&0D9/*H"&<7"&$66?/$6+&$%4&0%<"/9/"<$<0*%&*M&<7"&4"$<7&/"#?-$<*/+&M?%6<0*%&*M&

"$67&#"%"(&

!
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B'!(,.!1/+.'%.!&4!"#$!678!21915.!1%(-J1(.+!1!9-(&%,&'2)-1*!).+"-)1(-&' 32.".'2.'(!4&)9!

&4!'.%)&+-+!

& 8 "&%"Z<&3*?#7<&<*&4"<"/D0%"&0M&*?/&4"$<7&/$<"&4$<$&,"/"&3?MM060"%<&M*/&0%<"/9/"<0%#&

D"67$%03D3&*M&4/?#A0%4?6"4&6"--&4"$<7.&$%4&0M&<7"3"&4$<$&6*?-4&S"&?3"4&<*&4"<"/D0%"&,7067&

<+9"&*M&6"--&4"$<7&03&$6<0H$<"4&S+&G5C&4$D$#"&0%&<7"&$S3"%6"&*M&M?%6<0*%$-&9RY(&[?/&67"D* A

#"%"<06&9/*M0-"3&04"%<0M0"4&ROU&#"%"3&<7$<&D*4?-$<"&<7"&"<*9*304"A0%4?6"4&4"$<7&/$<"&,7"%&

4"-"<"4&0%&,0-4A<+9"&NU[1.&$%4&j RR&#"%"3&<7$<&D*4?-$<"&<7"&"<*9*304"A0%4?6"4&4"$<7&/$<"&

,7"%&4"-"<"4&0%&NU[1!"#$% (&2D9*/<$%<-+.&<7"&*H"/,7"-D0%#&D$m*/0<+&*M&<7"3"&b70<3c&,"/"&

*S3"/H"4&0%&*%-+&*%"&*M&<7"&<,*&#"%"<06&6*%<"Z<3&]"'*' .&QPd&*M&jRR&#"%"3&,"/"& ?%0_?"&<*&

NU[1 !"#$% &6"--3^X&$%4&*H"/$--.&,"&*S3"/H"4&$&9**/&6*//"-$<0*%&S"<,""%&<7"&4"$<7&/$<"3&0%&<7"&

9/"3"%6"&$%4&$S3"%6"&*M&9RY&];0#?/"&RC^(&T703&03&0%&3<$/F&6*%</$3<&<*&,7$<&,"&*S3"/H"4&,0<7&$&

6*%H"%<0*%$-&M*-4&67$%#"AS$3"4&$%$-+303.&0%&,7067&36*/"3&,"/"&30D0-$/&M*/&9RY&8T&$%4&E[&6"--3&

];0#?/"&YB^(&&C440<0*%$--+.&D$%+&"Z9"6<"4&97"%*<+9"3&,"/"&*S3"/H"4&,0<7&<7"&6*//"6<&

40/"6<0*%$-0<+&0%&*?/&4"$<7&/$<"&$%$-+303(&;*/&0%3<$%6".&4"-"<0*%&*M&9RY.&*/&6/0<06$-&9RYA<$/#"<&

#"%"3&3?67&$3&9UP&]>GE5PC^.&0%6/"$3"4&<7"&4"$<7&/$<"&"Z6-?30H"-+&0%&<7"&9RY&8T&S$6F#/*?%4.&

,7"/"$3&4"-"<0*%&*M&6/0<06$-&G5C&/"9$0/&M$6<*/3&3?67&$3&TG=U&0%6/"$3"4&<7"&4"$<7&/$<"&0%&S*<7&

S$6F#/*?%43&];0#?/"&RC^(&&

& &T*&4"<"/D0%"&0M&<7"3"&4$<$&$/"&3?MM060"%<&M*/&0%<"/9/"<0%#&<7"&D"67$%03D&*M&6"--&4"$<7&

$6<0H$<"4&S+&"<*9*304".&,"&M*6?3"4&M0/3<&*%&NU[1&6"--3.&,7"/"&4"$<7&*66?/3&H0$&6$%*%06$-&

$9*9<*303(&2D9*/<$%<-+.&0%&NU[1.&#"%"&4"-"<0*%3&<7$<&$-<"/&<7"&4"$<7&/$<"&,"/"&30#%0M06$%<-+&

"%/067"4&M*/&F%*,%&$9*9<*<06&/"#?-$<*/+&#"%"3&];0#?/"&RJ^(&T7"3"&"MM"6<3&,"/"&%*<&*S3"/H"4&0%&

<7"&NU[1 !"#$% &S$6F#/*?%4(&;?/<7"/D*/".&<7"&403<0%6<0*%&S"<,""%&9RYA9/*M060"%<&$%4&9RYA

4"M060"%<&6"--3&,$3&%*<&*S3"/H"4&,7"%&,"&?3"4&$&6*%H"%<0*%$-&M*-4&67$%#"AS$3"4&$%$-+303&

];0#?/"&RJ^(&T7"3"&4$<$&M?/<7"/&6*%M0/D&$&-$6F&*M&G5C&4$D$#"A0%4?6"4&$9*9<*303&0%&9RY&E[&

6"--3.&$%4&<7"&?%0_?"&3"%30<0H0<+&*M&*?/&4"$<7&/$<"AS$3"4&$%$-+303&D"<7*4&M*/&/"H"$-0%#&<7"&

D" 67$%03D&*M&6"--&4"$<7(&&
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& !*3<&%*%A$9*9<*<06&4"$<7&3?S<+9"3&/"D$0%&9**/-+&$%%*<$<"4.&S?<&0%&#"%"/$-.&M*/&"$67&

4"$<7&3?S<+9"&$<&-"$3<&3*D"&?%0_?"&"MM"6<*/&"%@+D"3&$/"&F%*,%$(&T*&4"<"/D0%"&<7"&<+9"&*M&6"--&

4"$<7&$6<0H$<"4&S+&"<*9*304"&0%&<7"&$S3"%6"&*M&9RY.&,"& ?3"4&*?/&4"$<7&/$<"&$%$-+3"3&<*&04"%<0M+&

#"%"3f#"%"<06&30#%$<?/"3&<7$<&39"60M06$--+&D*4?-$<"&<7"&"<*9*304"A0%4?6"4&4"$<7&/$<"&0%&

NU[1 !"#$% &6"--3.&$%4&%*<&0%&<7"&"<*9*304"A</"$<"4&NU[1 &6"--3(&T703&$%$-+303&/"H"$-"4&$&?%0_?"&

4"9"%4"%6+&0%&NU[1!"#$% &6"--3&M*/&#"%"3&0%H*-H"4&0%&*Z04$<0H"&97*397*/+-$<0*%&][n=)[1^&

];0#?/"&R>AG^(&G"-"<0*%&*M&[n=)[1&/"#?-$<*/+&#"%"3&/"36?"4&H0$S0-0<+&0%&"<*9*304"A</"$<"4&

NU[1 !"#$% X&7*,"H"/.&F%*6F0%#&*?<&<7"3"&#"%"3&7$4&%*&"MM"6<&*%&<7"&4"$<7&/$<"&0%&NU[1&6"--3&

];0#?/"&R' &$%4&1QCAJ ^(&>/0<06$--+.&0M&<7"3"&4$<$&,"/"&$%$-+@"4&?30%#&$&6*%H"%<0*%$-&M*-4A67$%#"&

$%$-+303&D"<7*4 .&[n=)[1& ,*?-4&36*/" &$3&9/*D*<0%#&b/"303<$%6"c&0%&S*<7&9RYA9/*M060"%<&$%4&A

4"M060"%<&3"<<0%#3&];0#?/"&Y'^(&)*,"H"/.&*?/ &4"$<7&/$<"&$%$-+303&6-$/0M0"3&<7$<.&,70-"&[n=)[1&

#"%"3&7$H"&40MM"/"%<&"MM"6<3&*%&4"$<7&0%&<7"&9/"3"%6"&$%4&$S3"%6"&*M&9RY.&<7"3"&#"%"3&7$H"&

30D0-$/&"MM"6<3&*%&#/*,<7&0%&S*<7&6*%<"Z<3(&K*33&*M&[n=)[1&0%70S0<3&#/*,<7&0%&S*<7&6"--&<+9"3.&

$%4&<703&37$/"4&4"9" %4"%6+&4/0H"3&<7"&39"60*?3&4/?#&/"303<$%6"&97"%*<+9"&<7$<&03&*S3"/H"4&0%&

$&6*%H"%<0*%$-&$%$-+303&];0#?/"&1QCAJ (̂&T7?3.&<7"&6/0<06$-&40MM"/"%6"3&0%&D"67$%03D3&<7$<&

/"#?-$<"&-"<7$-0<+&0%&<7"&9/"3"%6"&$%4&$S3"%6"&*M&9RY&,*?-4&7$H"&S""%&D033"4&?30%#&

6*%H"%<0*%$-&$%$-+3"3(&

1*D"& [n=)[1&/"#?-$<*/+&9/*<"0%3&$/"&6*D9*%"%<3&*M&$&D0<*67*%4/0$-&/"390/$<0*%A

4"9"%4"%<&M*/D&*M&6"--&4"$<7&6$--"4&D0<*67*%4/0$-&9"/D"$S0-0<+&</$%30<0*%&]!=T^A4/0H"%&

%"6/*303$#-! (&!=T A4/0H"%&%"6/*303&03&<7*?#7<&<*&S"&6$?3"4&S+&*9"%0%#&*M&$&D0<*67*%4/0$-&

9"/D"$S0-0<+&</$%30<0*%&9*/"&]D=T=^.&-*33&*M&D0<*67*%4/0$-&0%%"/&D"DS/$%"&0%<"#/0<+.&$%4&

D0<*67*%4/0$-&/?9<?/"(&T7"3"&"H"%<3&?-<0D$<"-+&6$?3"&$&D*/97*-*#06$--+&%"6/*<06&4"$<7(&!$%+&*M&

<7"&D*-"6?-$/&$%4&D"67$%03<06&4"<$0-3&*M&!=TA4/0H"%&%"6/*303&/"D$0%&?%F%*,%&$%4f*/&$/"&

6*%</*H"/30$-X&7*,"H"/. &0<&03&,"--A"3<$S-037"4&<7$<&!=TA4/0H"%&%"6/*303&4"9"%43&*%&<7"&$6<0H0<+&*M&

6+6-*970-0%&G&]>o=GX&!=TA4/0H"%&%"6/*303&03&$-3*&F%*,%&$3&>o=GA4"9"%4"%<&%"6/*303^-" (&

>o=G A4"9"%4"%<&4"$<7&03&#"%"/$--+&"H$-?$<"4&?30%#&<7"&6+6-*970-0%&M$D0-+&0%70S0<*/.&6+6-*39*/0%&
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C&]>3C^-!#-$ (&2%&*?/&0%0<0$-&"H$-?$<0*%&*M&%*%A$9*9<*<06&4"$<7&9$<7,$+3.&,"&404&%*<&"H$-?$<"&!=TA

4/0H"%&%"6/*303.&$3&>3C&0<3"-M&$6<0H$<"4&$9*9<*<06&4"$<7&0%&NU[1&6"--3&];0#?/"&1Q>^(&T*&D*/"&

6$/"M?--+&"H$-?$<"&,7"<7"/&!=T A4/0H"%&%"6/*303&6*%</0S?<"3&<*&G5C&4$D$#"A0%4?6"4&6"--&4"$<7&

0%&<7"&$S3"%6"&*M&9RY.&,"&<"3<"4&>3C&0%&6*DS0%$<0*%&,0<7&<7"&6$39$3"&0%70S0<*/&@aCG(&C3&

"Z9"6<"4.&@aCG&%"?</$-0@"4&<7"&-"<7$-0<+&*M&>3C&];0#?/"&1QG^(&2%&<7"&9/"3"%6"&*M&@aCG.&>3C&

3-*,"4 &<7"&*%3"<&*M&"<*9*304"A0%4?6"4&4"$<7&0%&NU[1!"#$% .&S?<&404&%*<&$MM"6<&<7"&"<*9*304"&

/"39*%3"&0%&NU[1&];0#?/"&R;^(&C440<0*%$--+.&,"&<"3<"4&0%70S0<*/3&*M&*<7"/&%"6/*<06&9$<7,$+3&M*/&

,7067&D0<*67*%4/0$-&$6<0H0<+&6*%</0S?<"3&<*&-"<7$-0<+(&5*%"&*M&<7"3"&0%70S0<"4&4"$<7&0%&NU[1!"#$% &

6"--3&0%&<7"&9/"3"%6"&*/&$S3"%6"&*M&@aCG&];0#?/"&R;&$%4&1YCAJ ^(&&

T*&M?/<7"/&"H$-?$<"&,7"<7"/&!=TA4/0H"%&%"6/*303&03&$6<0H$<"4&S+&G5C&4$D$#"&0%&<7"&

$S3"%6"&*M&9RY.&,"&3*?#7<&<*&D*%0<*/&*9"%0%#&*M&<7"&D=T=(&8"&?3"4&<7"&>*U` A6$-6"0%&$33$+.&

0%&,7067&6+<*9-$3D06&M-?*/"36"%6"&*M&6$-6"0%&03&_?"%67"4&S+&6*S$-<X&*9"%0%#&*M&<7"&D=T=&

M$60-0<$<"3&6*S$-<&"%</+&$%4&_?"%670%#&*M&D0<*67*%4/0$-&6$-6"0%&M-?*/"36"%6"-%(&2%&NU[1!"#$% &

6"--3.&"<*9*304"&"Z9*3?/"&6$?3"4&$&30#%0M06$%<&4"6/"$3"&0%&D0<*67*%4/0$-&6$-6"0%&M-?*/"36"%6"&

];0#?/"&RBA2^(&10D0-$/&/"3?-<3&,"/"&M*?%4&0%&*<7"/&9RYA4"M060"%<&6"--&-0%"3.&,0<7&D0<*67*%4/0$-&

6$-6"0%&M-?*/"36"%6"&S"0%#&-*3<&M*--*,0%#&"Z9*3?/"&<*&$&-"<7$-&4*3"&*M&"<*9*304"&];0#?/"&1Q' ^(&2%&

NU[1&$%4&*<7"/&9RY&8T&6"--3.&,"&*S3"/H"4&%*&67$%#"&0%&D0<*67*%4/0$-&6$-6"0%&M-?*/"36"%6"&

M*--*,0%#&"Z9*3?/"&<*&"<*9*304"&];0#?/"&RBA2&$%4&1Q'̂(&T$F"%&<*#"<7"/.&<7"3"&4$<$&4"D*%3</$<"&

<7$<&G5C&4$D$#"&$6<0H$<"3&!=TA4/0H"%&%"6/*303&0%&<7"&$S3"%6"&*M&9RY(&&

!

K-5,!/1+1*! ).+"-)1(-&' !2H.!(&!9-(&%,&'2)-1*!+H".)%&9"*.L!4&)91(-&' !")-9. +!%.**+!4&)!

<MC32)-J.'!'.%)&+-+ !

& 8 "&%"Z<&$0D"4&<*&04"%<0M+&M"$<?/"3&<7$<&4/0H"&<7"&9/*9"%30<+&<*&$6<0H$<"&!=TA4/0H"%&

%"6/*303&0%&9RYA4"M060"%<&6"--3(&8"&7$4&*/0#0%$--+&3?39"6<"4&!=TA4/0H"%&%"6/*303&S$3"4&*%&<7"&

40MM"/"%<0$-&#"%"<06&4"9"%4"%60"3&<7$<&,"&*S3"/H"4&M*/&#"%"3&<7$<&/"#?-$<"&[n=)[1(&T*&

0%H"3<0#$<"&<703&033?"&M?/<7"/.&,"&D"$3?/"4&<7"&6"--?-$/&*Z+#"%&6*%3?D9<0*%&/$<"&][>:^& 0%&
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NU[1&$%4&NU[1!"#$% .&?30%#&<7"&1"$7*/3"&'Z</$6"--?-$/&;-?Z&$33$+(&870-"&4/?#&"Z9*3?/"&

0%4?6"4&$&D*4"3<&4"6/"$3"&0%&<7"&39$/"&/"390/$<*/+&6$9$60<+&*M&S*<7&6"--&<+9"3.&,"&*S3"/H"4.&

0%4"9"%4"%<&*M&4/?#&<7"/$9+.&<7$<&NU[1&$%4&NU[1!"#$% &7$H"&3</0F0%#-+&40MM"/"%<&/"390/$<*/+&

9/*M0-"3 &];0#?/"&QC^(&>*D9$/"4&<*&NU[1.&NU[1 !"#$% &6"--3&7$H"&0%6/"$3"4&"33"%<0$--+&$--&$39"6<3&

*M&/"390/$<0*%.&0%6-?40%#&<7"&S$3$-&[>:&$%4&39$/"&/"390/$<*/+&6$9$60<+&];0#?/"&QJ ^(&&

& C&9*330S-"&"Z9-$%$<0*%&M*/&<7"&*S3"/H"4&40MM"/"%6"&0%&[>:&6*?-4&S"&<7$<&NU[1!"#$% &7$H"&

0%6/"$3"4&%?DS"/3&*M&D0<*67*%4/0$(&2%4""4.&9RY&7$3&S""%&4"D*%3</$<"4&<*&/"#?-$<"&

D0<*67*%4/0$-&M0330*%AM?30*%&4+%$D063-- (&)*,"H"/.&,"&404&%*<&*S3"/H"&$%+&40MM"/"%6"3&0%&

D0<*67*%4/0$-&D*/97*-*#+&*/&$S?%4$%6"&S"<,""%&NU[1&$%4&NU[1!"#$% &];0#?/"&Q>A'^(&C%&

$-<"/%$<0H"&D"67$%03D&S+&,7067&[>:&6*?-4&0%6/"$3"&03&<7/*?#7&0%6/"$3"4&/"390/$<*/+&"MM060"%6+&

0%&NU[1!"#$% (&!$%+&403<0%6<&D"67$%03D3&6*%</*-&D0<*67*%4/0$-&"MM060"%6+.&*M<"%&<7/*?#7&

/"#?-$<0*%&*M&<7"&"-"6</*%&</$%39*/<&67$0%&6*D9-"Z"3.&>*D9-"Z&2&\ &a-( (&T*&"H$-?$<"&<703&M?/<7"/.&

,"&_?$%<0M0"4&<7"&/"-$<0H"&$S?%4$%6"&*M&M0H"&'T>&6*D9-"Z&9/*<"0%3(&8"&*S3"/H"4&0%6/"$3"4&

-"H"-3&*M&9/*<"0%3&0%&>*D9-"Z&2.&>*D9-"Z&222.&$%4&>*D9-"Z&2a&];0#?/"&Q;^(&'T>&>*D9-"Z"3&2.&222.&

$%4&2a&6$%&M*/D&$&30%#-"&D$6/*D*-"6?-$/&6*D9-"Z.&6$--"4&$&3?9"/6*D9-"Z&]1>^ -)#-* .&,7067&7$3&

S""%&37*,%&<*&0%6/"$3"&/"390/$<*/+&"MM060"%6+-+ (&T7"/"M*/". &,"& 4"<"/D0%"4&0M&1> &M*/D$<0*%&03&

"%7$%6"4&0%&NU[1!"#$% &6"--3(&N30%#&S-?"&%$<0H"&=CB'&]J5 A=CB'^ .&,"&M*?%4&0%&NU[1!"#$% &6"--3&

<7$<&<7"&D*%*D"/06&S$%43&M*/&6*%3<0<?"%<3&*M&D0<*67*%4/0$-&1> 3.&3?67&$3&>*D9-"Z&2a.&$/"&

4"9-"<"4.&,70-"&70#7&D*-"6?-$/&,"0#7<&S$%43&<7$<&$/"&6*%303<"%<&,0<7&<7"&"Z9"6<"4&D$33&*M&1>&

$/"&"%/067"4&/"-$<0H"&<*&NU[1&];0#?/"&QB^(&&

5"Z<.&,"&$0D"4&<*&4"<"/D0%"&0M&1>&M*/D$<0*%&$%4f*/&0%6/"$3"4&/"390/$<0*%&$/"&/"_?0/"4&

M*/&<7"&$6<0H$<0*%&*M&!=TA4/0H"%&%"6/*303&0%&9RYA4"M060"%<&6"--3&"Z9*3"4&<*&"<*9*304"(&8"&,"/"&

?%$S-"&<*&9"/<?/S&1>&M*/D$<0*%&,0<7*?<&$-3*&/"4?60%#&D0<*67*%4/0$-&/"390/$<0*%(&5*%"<7"-"33.&<*&

40/"6<-+&"H$-?$<"&0M&70#7&/"390/$<0*%&6*%</0S?<"3&<*&<7"&9/*9"%30<+&<*&$6<0H$<"&!=TA4/0H"%&%"6/*303.&

,"&D"$3?/"4&"<*9*304"&3"%30<0H0<+&0%&<7"&9/"3"%6"&*/&$S3"%6"&*M&/*<"%*%".&<*&0%70S0<&'T>&

>*D9-"Z&2.&*/&*-0#*D+60%.&<*&0%70S0<&'T>&>*D9-"Z&a(&;*/&S*<7&0%70S0<*/3.&,"&*S3"/H"4&%*&"MM"6<&
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0%&<7"&9RYA9/*M060"%<&NU[1&S$6F#/*?%4X&7*,"H"/.&S*<7&/*<"%*%"&$%4&*-0#*D+60%&0%70S0<"4 &6"--&

4"$<7&0%&9RYA4"M060"%<&NU[1!"#$% &];0#?/"&Q)^(&T$F"%&<*#"<7"/&<7"3"&4$<$&4"D*%3</$<"&<7$<&<7"&

70#7&S$3$-&/"390/$<*/+&-"H"-3&0%&<7"3"&9RYA4"M060"%<&6"--3&9/0D"&6"--3&M*/&!=TA4/0H"%&%"6/*303(&&&

&

<.(1/ &*-%!JH*'.)1/-*-( -.+ !H'-NH.!(& !"#$ 32.4-%-.'(!%.**+!%1'!/.!(1)5.(.2!(&!"&(.'(-1(.!678!

21915.!+.'+-(-J-(@ !

! )$H0%#&M*?%4&<7$<&<7"&403<0%6<&D"<$S*-06&3<$<"3&*M&9RYA9/*M060"%<&$%4&9RYA4"M060"%<&6"--3&

6*%</0S?<"&<*&<7"&$6<0H$<0*%&*M&40MM"/"%<&M*/D3&*M&6"--&4"$<7.&,"&%"Z<&$0D"4&<*&04"%<0M+&3</$<"#0"3&

M*/&9*<"%<0$<0%#&<7"&$6<0H$<0*%&*M&%*%A$9*9<*<06&6"--&4"$<7&0%&9RYA4"M060"%<&6$%6"/&6"--3(&T*&

4"<"/D0%"&,$+3 &<*&$670"H"&<703.&,"&?3"4&D$33&39"6</*D"</+AS$3"4&D"<$S*-0<"&9/*M0-0%#&<*&

04"%<0M+&<$/#"<$S-"&40MM"/"%6"3&0%&<7"&D"<$S*-06&3<$<"3&*M&NU[1&$%4&NU[1!"#$% .&S*<7&$<&3<"$4+A

3<$<"&$%4&M*--*,0%#&"<*9*304"&"Z9*3?/"(&[H"/$- -.&,"&_?$%<0M0"4&<7"&$S?%4$%6"&*M&eQY&

D"<$S*-0<"3(&T7"&S$3$-&3<"$4+A3<$<"&D"<$S*-0<"&9/*M0-"3&,"/"&H"/+&30D0-$/&M*/&<7"3"&03*#"%06&

6"--3.&,0<7&30#%0M06$%<&40MM"/"%6"3&*S3"/H"4&M*/&*%-+&PP&D"<$S*-0<"3&];0#?/"&1j C (̂&!*/"&

9/*%*?%6"4&40MM"/"%6"3&,"/"&*S3"/H"4&M*--*,0%#&"<*9*304"&"Z9*3?/".&,0<7&PPl&D"<$S*-0<"3&

30#%0M06$%<-+&"%/067"4&*/&4"9-"<"4&M*--*,0%#&4/?#&"Z9*3?/".&0%&NU[1&$%4f*/ &NU[1 !"#$% &6"--3&

];0#?/"&jC ^(&T*&04"%<0M+&*99*/<?%0<0"3&M*/&39"60M06$--+&<$/#"<0%#&9RYA4"M060"%<&6"--3.&,"&04"%<0M0"4&

D"<$S*-06&9/*6"33"3 &<7$<&,"/"& $-<"/"4&S+&"<*9*304"&*%-+&0%&<7"&$S3"%6"&*M&9RY(&T7"&D"<$S*-0<"3&

$-<"/"4&M*--*,0%#&"<*9*304"&"Z9*3?/" &,"/"&"%/067"4&,0<70%&PO&<*<$-&D"<$S*-06&9$<7,$+3X&*%-+&Y&

6-*3"-+&/"-$<"4&9$<7,$+3&,"/"& $-<"/"4&?%0_?"-+&0%&<7"&NU[1 !"#$% &S$6F#/*?%4V&B-+6*-+303.&

="%<*3"&=7*397$<"&=$<7,$+&]=== .̂&$%4&T>C&>+6-"&];0#?/"&jJ^(&2%&#"%"/$-.&*S3"/H"4&

D"<$S*-0<"3&,0<70%&<7"3"&Y&9$<7,$+3&,"/"&4"9-"<"4&0%&NU[1!"#$% &6"--3&M*--*,0%#&4/?#&"Z9*3?/" X&

30D0-$/&67$%#"3&,"/"&%*<&*S3"/H"4&0%&9RYA9/*M060"%<&NU[1&6"--3&];0#?/"&j> &$%4&1j J ^(&&

& G"6/"$3"4&$S?%4$%6"&*M&#-+6*-+<06.&===.&$%4f*/ &T>C&D"<$S*-0<"3&M*--*,0%#&4/?#&

"Z9*3?/" &6*?-4&7$H"&*66?//"4&4?"&<*&G5C&4$D$#"A0%4?6"4&67$%#"3&0%&<7"&?3"&*M&<7"3"&

D"<$S*-06&9$<7,$+3(&C-<"/%$<0H"-+.&<7"3"&67$%#"3&D$+&7$H"&/"3?-<"4&M/*D&b3?/H0H*/&S0$3c.&
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6$?3"4&S+&9/"M"/"%<0$-&4"$<7&*M&6"--3&,0<7&70#7&-"H"-3&*M&<7"3"&D"<$S*-0<"3(&T*&403<0%#?037&

S"<,""%&<7"3"&9*330S0-0<0"3.&,"&S"#$%&S+&?30%#&03*<*9"&</$60%#&,0<7&-$S"-"4&#-?6*3"&];0#?/"&

1lC (̂&T7"&4"#/""&<*&,7067&$&#0H"%&0%<"/D"40$<"&D"<$S*-0<"&,0<70%&<7"&#-+6*-+<06.&===.&*/&T>C&

9$<7,$+&03&4"/0H"4&M/*D&<7"&$6<0H0<+&*M&*%"&*M&<7"3"&9$<7,$+3&6$%&S"&/"9/"3"%<"4&$3&<7"&/$<0*&*M&
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]"Z6"9<&G!'! A; PÛ &,$3&3?99-"D"%<"4&,0<7&POg&M"<$-&S*H0%"&3"/?D&]="$F&1"/?D. &p=1 A;JU.&

K*<&pUP'PUOU^.&U&D!&#-?<$D0%"&]>*/%0%#.&pURAOORA>2̂ .&$%4&9"%060--0%f3</"9<*D+60%&]>*/%0%#.&

pYOAOOUA>2̂ (&
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*%&B0<)?S&]7<<93Vff#0<7?S(6*Df!IK""AK$Sf:a30D^(&&

!

E,.9& 35.'.(-%!")&4-*-'5!&4!).+"&'+.+!(&!678!21915.!-'!(,.!").+.'%.!1'2!1/+.'%.!&4!

"#$ !

87*-" A#"%*D"&>:21=:&36/""%3&,"/"&9"/M*/D"4&0%&NU[1&$%4&NU[1!"#$% &6"--3&?30%#&
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*M&G5C&/"9$0/&#"%"3&];0#?/"&e' A;^( &

[?/&30D?-$<0*%&$-3*&/"H"$-"4&$&3</$0#7<AM*/,$/4&3</$<"#+&M*/&0%M"//0%#&<7"&4/?#A0%4?6"4&
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ROg&=J1 AT&]=J1&`&O(Pg&T,""% AUÔ&V&ROg&[JJ^(&T7"&T*<$-&[n=)[1&:*4"%<&8J&C%<0S*4+&

>*6F<$0-&M/*D&$S6$D&]$SPPOePY&̂,$3&?3"4&$<&$&40-?<0*%&*M&PVPOOO&<*&30D?-<$%"*?3-+&D"$3?/"&$--&

R&'T>&6*D9-"Z"3(&;*--*,0%#&*H"/%0#7<&0%6?S$<0*%&0%&9/0D$/+&$%<0S*4+.&D"DS/$%"3&,"/"&3<$0%"4&

,0<7&0%M/$/"4&4+"A6*%m?#$<"4&3"6*%4$/+&$%<0S*40"3&]K2A>[:^(&C&K2A>[:&[4+33"+&>KZ&36$%%"/&

,$3&?3"4&<*&H03?$-0@"&<7"&0DD?%*S-*<3(&&

23*-$<0*%&*M&D0<*67*%4/0$&M*/&%$<0H"&#"-3V!!0<*67*%4/0$&,"/"&03*-$<"4&M/*D&Y&3"9$/$<"&

S0*-*#06$-&/"9-06$<"3&*M&NU[1&$%4&NU[1!"#$% (&'$67&/"9-06$<"&6*%<$0%"4&ROAjO&Z&PO( &6"--3.&

7$/H"3<"4&M/*D&D?-<09-"&PR&6D&9-$<"3(&>"--3&,"/"&9"--"<"4.&,$37"4&,0<7&=J1.&$%4&/"3?39"%4"4&

.CC-BY 4.0 International licenseavailable under a
was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (whichthis version posted May 17, 2023. ; https://doi.org/10.1101/2023.01.17.524444doi: bioRxiv preprint 



Honeywell, et al. 

! 43!

0%&O(R&DK&*M&06"A6*-4&03*-$<0*%&S?MM"/&]UOO&D!&3?6/*3".&PO&D!&T/03.&P&D!&'BTCfT/03.&$4m?3<"4&

<*&9)&j(e&,0<7&P!&)'='1 ^(&>"--&3?39"%30*%3&,"/"&3+/0%#"&-+3"4&,0<7&Q&M$3<&3</*F"3(&

)*D*#"%$<"&,$3&<7"%&39?%&$<&QOO&Z&#&M*/&PO&D0%?<"3&$<&eu>&<*&3"9$/$<"&6"--&4"S/03(&T7"&

3?9"/%$<$%<&M/*D&<703&390%&,$3&<7"%&</$%3M"//"4&<*&$&%",&<?S"&$%4&6"%</0M?#"4&$<&j.OOO&Z&#&M*/&

PO&D0%?<"3&$<&eu>(&T7"&3?9"/%$<$%<&,$3&4036$/4"4.&9"--"<"4&D0<*67*%4/0$&,"/"&#"%<-+&,$37"4&

,0<7&P&DK&*M&6*-4&03*-$<0*%&S?MM"/.&$%4&D0<*67*%4/0$&,"/"&9"--"<"4&$#$0%&$<&j.OOO&Z&#&M*/&PO&

D0%?<"3&$<&eu>(&!0<*67*%4/0$-&9/*<"0%&,$3&<7"%&_?$%<0M0"4&?30%#&$&J>C.&$%4&9"--"<3&,"/"&3<*/"4&

$<&AlOu>&?%<0-&/"$4+&M*/&?3"(&&

J-?"&%$<0H"&=CB'V&J-?" &%$<0H"&=CB'&]J5A=CB'^&#"-3&,"/"&/?%&$3&9/"H0*?3-+&

4"36/0S"4(+ .&?30%#&D0<*67*%4/0$&03*-$<"4&$3&4"36/0S"4&$S*H"(&!0<*67*%4/0$-&9/*<"0%&]RO&h#^&,$3&

/" A3?39"%4"4&0%&Pn&5$<0H"=CB'&1$D9-"&J?MM"/&]T7"/D*&;037"/&160"%<0M06.&pJ5UOOŶ&$%4&e&#&
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N%0H"/30<+&*M&>*9"%7$#"%.&$%4&9$/<0$--+&M?%4"4&S+&$%&?%6*%40<0*%$-&4*%$<0*%&M/*D&<7"&5*H*&

5*/403F&;*?%4$<0*%&]#/$%<&%?DS"/&55;Pl>>OOYedOO^(&T703&,*/F&,$3&3?99*/<"4&S+&#/$%<3&
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M-*,&6+<*D"</+.&$%4&6*S$-<A6$-6"0%&$33$+3&,"/"&9"/M*/D"4 &$%4&$%$-+@"4&S+&!') (&G/?#&

3"%30<0H0<+&36/""%3&,"/"&9"/M*/D"4&S+&!')&,0<7&$3303<$%6"&M/*D&=>B(&>"--&6*?%<0%#&

"Z9"/0D"%<3&,"/"&9"/M*/D"4&S+&!')&$%4&:';(&B:CG' AS$3"4&"H$-?$<0*%&*M&#/*,<7&$%4&4"$<7&

/$<"3&,$3&9"/M*/D"4&S+&!')&$%4&!IK(&2D$#0%#&"Z9"/0D"%<3&,"/"&9"/M*/D"4&$%4&$%$-+@"4&S+&

!').&,0<7&$3303<$%6"&M/*D&1C=(&'H$-?$<0*%&*M&"//*/&S"<,""%&67"D*A#"%"<06&36/""%&$%$-+303&

3</$<"#0"3&,$3&9"/M*/D"4&S+&58)(&!12.&GCB.&$%4&IJ1&6*%3?-<"4&*%&<7"&4"30#%.&0%<"/9/"<$<0*%.&

$%4&$%$-+303&*M&$33$+3&<*&0%<"/9/"<&D0<*67*%4/0$-&M?%6<0*%(&J)Y&9/*M0-0%#&"Z9"/0D"%<3&,"/"&

4"30#%"4.&"Z"6?<"4.&$%4&$%$-+@"4&S+&>1;&$%4&EC1(&!"<$S*-*D06&9/*M0-0%#&"Z9"/0D"%<3&,"/"&
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1"&"(&(-%!(&!'&' 31"&"(&(-%W!S8T!10D9-0M0"4&367"D$<06&*M&<7"&G5C&4$D$#"&/"39*%3"(!SQ!3!ET!

G5C&4$D$#"&3"%30<0H0<+&M*/&9RYA9/*M060"%<&]8T^&$%4&9RYA4"M060"%<&]E[^&6"--&-0%"3(&]J^&1"%30<0H0<+&

<*&d&G5C&4$D$#0%#&67"D*<7"/$9"?<063&0%&9RY&8T&*/&E[&6"--3(&G$<$&,"/"&#"%"/$<"4&?30%#&<7"&

;K2>E&$33$+.&$%4&36*/"4&?30%#&<7"&2>-, &*M&<7"&M/$6<0*%$-&H0$S0-0<+&4*3"&/"39*%3"&];a-, ^(&]>^&

>7"D*3"%30<0H0<+&$3&0%&]J^.&M/*D&<7"&G"9!$9&4/?#&/"9?/9*30%#&4$<$3"<(&S6T!167"D$<06&*M&4/?#&

B:CG'&$%$-+303(!SFT!'Z$D9-"&B:CG'&$%$-+303&M*/&NU[1&]9RY&8T^&$%4&CeYP&]9RY&E[^&</"$<"4&

,0<7&d&G5C&4$D$#0%#&4/?#3(&B/*,<7&/$<"3&$%4&4"$<7&/$<"3&$<&B:-, &"MM"6<&30@"&37*,%&M*/&<7"&M?--&

9$%"-&*M&PO&8T&$%4&PO&E[&6"--3&0%&9$%"-&J(!SIT!B"%"/$<0*%&*M&NU[1!"#$% &6"--3(&SOT!'<*9*304"&

3"%30<0H0<+&*M&NU[1&$%4&NU[1!"#$% '$;a&D"$3?/"4&?30%#&;K2>E(&SKT!;a -, &M*/&PO&9RY&8T&6"--3&

</"$<"4&,0<7&"<*9*304"&0%&<7"&9/"3"%6"&$%4&$S3"%6"&*M&9RYA<$/#"<"4&30:5C(&SBT!>"--&4"$<7&

F0%"<063&M*/&NU[1&$%4&NU[1 !"#$%&</"$<"4&,0<7&YP(Q&h!&"<*9*304"(&SXT&C3&0%&9$%"-&2.&S?<&x&@aCG(!

S?T!C9*9<*<06&4"$<7&"H$-?$<"4&?30%#&M-*,&6+<*D"</+(&'Z$D9-"&M*/&NU[1&</"$<"4&,0<7&"<*9*304"&

]/"50̂.&_?$%<0M0"4&]#&*)0̂(&SGT!G"$<7&D*/97*-*#+&0%&NU[1&$%4&NU[1!"#$% '&C9*9<*<06&bS-"SS0%#c&

D*/97*-*#+&37*,%&M*/&NU[1(&5*%A$9*9<*<06&D*/97*-*#+&0%&NU[1!"#$% '&1oT[n&9*30<0H0<+&

/"9*/<3&-*33&*M&D"DS/$%"&0%<"#/0<+(&;*/&$--&9$%"-3&,0<7&"//*/&S$/3.&4$<$&$/"&D"$%&x&1G&M/*D&Y&

"Z9"/0D"%<$-&/"9-06$<"3(&1""&$-3*&;0#?/"&1P&$%4&1U(&

&
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2H.!(&!1++1@!%&'2-(-&'+!(,1(!1).!-'+.'+-(-J.!(&!%.**!2.1(,!S8T &'<*9*304"&3"%30<0H0<+&M*/&PO&
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403</0S?<0*%&M?%6<0*%&]>G;^&M*/&'>-,&0%&9RY&8T&$%4&E[&6"--3(&9AH$-?"&6$-6?-$<"4&?30%#&E1&<"3<(&

SQT!B/*,<7&/$<"3&$%4&4"$<7&/$<"3&M*/&)GC>&0%70S0<0*%&]a*/0%*3<$<^.&J)Y&D0D"<06&]CJTAjYj^.&*/&$&
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-"%#<7&]>^&,"/"&3"-"6<"4&<*&9/*4?6"&0%<"/D"40$<"&-"H"-3&*M&-"<7$-0<+&,70-"&D$0%<$0%0%#&$&

9*9?-$<0*%&30@"&-$/#"&"%*?#7&M*/&z&YOOZ&6*H"/$#"&*M&<7"&3#:5C&-0S/$/+&<7/*?#7*?<&<7"&$33$+(&
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NU[1&6"--3(&E1&<"3<&9AH$-?"&37*,%(&SFT!B1'C&M*/&NU[1&"<*9*304"&H3(&?%</"$<"4&3$D9-"3.&

37*,0%#&D*3<&"%/067"4&#"%"&30#%$<?/"3(&C9*9<*303&03&%*<&30#%0M06$%<.&37*,%&M*/&6*D9$/03*%(&SIT!

B1'C AS$3"4&$%$-+303&M*/&je&9?S-037"4&#"%*D"A,04"&36/""%3&*M&$9*9<*<06&$#"%<3(&C9*9<*<06&

#"%"3&$/"&6*%303<"%<-+&D033"4.&,70-"&36/""%3&<+906$--+&"%/067&M*/&F%*,%&9/*-0M"/$<0*%&#"%"3(&SOT!

B"%" A-"H"-&-*#"&M*-4&67$%#"&]KU;>^&M*/&NU[1&]8T^&6*D9$/"4&<*&NU[1!"#$%&]E[^(&G5C&/"9$0/&
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=**-"4&#"%"<06&36/""%3&4*&%*<&36*/"&<7"&/"-$<0*%3709&S"<,""%&8T&$%4&E[&6"--3.&S?<&0%3<"$4.&<7"&

/"-$<0H"&$S?%4$%6"&*M&E[&6"--3&0%&</"$<"4&$%4&?%</"$<"4&9*9?-$<0*%3&]KU;>^(&2%&<7"&"Z$D9-".&E[&

6"--3&40"&<,06"&$3&M$3<.&S?<&<703&03&*S36?/"4&S+&<7"0/&D*4"3<&UOg&#/*,<7&4"M"6<.&,7067&6/"$<"3&$&

-$/#"&40MM"/"%6"&0%&9*9?-$<0*%&30@"&0%&<7"&M$3<A#/*,0%#&?%</"$<"4&9*9?-$<0*%(!2%&<7"&"Z$D9-".&

KU;>&03&9*30<0H"&0%&390<"&*M&$&70#7"/&4"$<7&/$<"&0%&<7"&F%*6F*?<&6"--3(&=*30<0H"&KU;>&]&'"'.&

"%/067D"%<^&03&#"%"/$--+&0%<"/9/"<"4&$3&4/?#&/"303<$%6"&SQT!;?--&30D?-$<0*%&M*/&$--&6*DS0%$<0*%3&*M&

#/*,<7&/$<"3&$%4&4"$<7&/$<"3(&&=7$3"&40$#/$D&37*,3&7*,&67$%#"3&<*&#/*,<7f4"$<7&6*DS0%"&<*&

6/"$<"&9*9?-$<0*%&30@"3&<7$<&$/"&6*DD*%-+&0%<"/9/"<"4&$3&4/?#&3"%30<0@$<0*%&]1"%3(^&*/&4/?#&

/"303<$%6"(!SET!'//*/&0%&4"$<7&/$<"&0%M"/"%6"3&M/*D&KU;>&H$-?"3&4"9"%40%#&*%&<7"&#/*,<7&/$<"&*M&

F%*6F*?<&6-*%"3(&CS3*-?<"&"//*/&$3&$&M?%6<0*%&*M&#/*,<7&/$<"&]03!^(&=7$3"&40$#/$D&37*,0%#&<+9"&

*M&"//*/&$3&$&M?%6<0*%&*M&#/*,<7&/$<"&$%4&4"$<7&/$<"&]630034̂ (&!S6T!=/*S$S0-0<+&4"%30<+&M?%6<0*%&

]=G;^&M*/&%*%A<$/#"<0%#&3#:5C3&*/&G5C&/"9$0/&#"%"3&0%&N%</"$<"4&H3(&TO&6*D9$/03*%(&E%*6F*?<&

*M&G5C&/"9$0/&#"%"3&6$?3"3&/"4?6"4&#/*,<7&/$<"(!SFT!B"%" A-"H"-&67"D*A#"%"<06&9/*M0-0%#&4$<$&

M*/&"<*9*304"&H3(&?%</"$<"4&0%&NU[1&6"--3.&9/*m"6<"4&0%<*&97$3"&40$#/$D(&G5C&/"9$0/&#"%"3&$%4&

%*%A<$/#"<0%#&3#:5C3&70#7-0#7<"4(!SI3XT!a$-04$<0*%&*M&36/""%(!SIT!'Z$D9-"&H$-04$<0*%&*M&TG=U.&$&

G5C&/"9$0/&#"%"(!SOT!'Z9$%4"4&H$-04$<0*%&*M&eO&#"%"3&<7$<&36*/"&3</*%#-+&S+&4"$<7&/$<"&*/&M*-4&

67$%#"&$%$-+303(!SKT!a$-04$<0*%&/"3?-<3&M*/&eO&#"%"3&6*D9$/"4&<*&9/"406<0*%3&S$3"4&*%&<7"&

4"$<7&/$<"AS$3"4&$%$-+303&]-*#" &4"$<7&/$<".&KUG:^(&SBT!C3&0%&9$%"-&).&S?<&6*D9$/"4&<*&KU;>(&;*/&

9$%"-3&)&$%4&2.&*443&/$<0*&][:^&$%4&9AH$-?"3&37*,%&S$3"4&*%&*%"A<$0-"4&;037"/q3&"Z$6<&<"3<&
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SFT&KUG:&M*/&NU[1&$%4&NU[1!"#$% &6"--3.&70#7-0#7<0%#&[n=)[1&#"%"3&$%4&F%*,%&/"#?-$<*/3&*M&
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G5C&*/&]'^&!0<*T/$6F"/&B/""%&M-?*/"36"%6"&-"H"-(!SIT!:"-$<0H"&$S?%4$%6"&*M&'T>&6*D9-"Z"3&2A
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"&(.'(-1(.!678!21915.!+.'+- (-J-(@W!S8T!K>A!1&S$3"4&9/*M0-0%#&*M&D"<$S*-0<"3(&a*-6$%*&9-*<&
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CSS/"H0$<0*%3V&#-?6*3"&QA97*397$<"&]BQ=^.&M/?6<*3"&QA97*397$<"&];Q=^.&M/?6<*3"&P.QA
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1%(-J1(-&'!&4!678!)."1-)!&)!QK$! 9-9.(-% 3-'2H%.2!1"&"(&+-+W!=.*1(.2!(&!I-5H).!V!1'2!
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6$-6?-$<"4&M*/&"$67&/"9-06$<"(&
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