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78&9/6,+$:,&
!
<9%!E/.E1-%!1A!+7"H!:#-!$1!0.%#$%!#!A/CC5!#/$1,1?1/-!.1K1$!0#E#KC%!1A!1KR%0$!#>14D#,0%!#,D!#!
-E%04#C!K%9#>41.2!B1.!?5!E.1R%0$!+!K/4C$!L94C#,$9.1K1$S!#!-?#CC!#/$1,1?1/-!D1,#$41,!01CC%0$4,G!
.1K1$2!!+$!1E%.#$%-!4,!#!E/KC40!-%$$4,G!#,D!.%C4%-!1,!K%4,G!#.1/,D!E%1EC%!$1!1E%.#$%2!T94C%!4$!:4CC!
#>14D!01CC4-41,!:4$9!1K-$#0C%-S!4$!:4CC!#C-1!C10#$%!$9%!,%#.%-$!-1/.0%!1A!K1D5!9%#$!#,D!$.#0U!4$!
/-4,G!#,!4,A.#.%D!$9%.?1?%$%.2!L94C#,$9.1K1$!:4CC!/-%!-%>%.#C!4,A.#.%D!E.1N4?4$5!-%,-1.-!A1.!
1K-$#0C%!#>14D#,0%!#,D!D4-$#,0%!?%#-/.%?%,$S!#,!4,A.#.%D!$9%.?1?%$%.!$1!C10#$%!#,D!$.#0U!
K1D5!9%#$!#,D!?1>%?%,$S!#!E#4.!1A!E91$1!4,$%../E$%.-!$1!4D%,$4A5!:9%,!?1,%5!9#-!K%%,!EC#0%D!
4,$1!94-!D1,#$41,V-!0/ES!#,D!#!-%.4%-!1A!K/?E!-%,-1.-!A1.!01CC4-41,!D%$%0$41,2!<9%!L94C#,$9.1K1$!
:4CC!#C-1!9#>%!#/D41!EC#5K#0U!0#E#K4C4$4%-!:9409!4$!:4CC!/-%!$1!4,$%.#0$!:4$9!4$-!D1,1.-2!
!
;8&<=(:>,"?(&2>@@$+0&&
!
L94C#,$9.1K1$!4-!#!-?#CC!#/$1,1?1/-!D1,#$41,!01CC%0$4,G!.1K1$!:91-%!?#4,!E/.E1-%!4-!$1!-%%U!
1/$!E1$%,$4#C!D1,1.-!#,D!09#.?!$9%?!4,$1!?#U4,G!#!D1,#$41,2!W,0%!L94C#,$9.1K1$!9#-!.%0%4>%D!
94-!D1,#$41,S!9%!:4CC!$9#,U!$9%!E%.-1,!A1.!$9%4.!K/-4,%--!#,D!?1>%!1,!$1!-%#.09!A1.!94-!,%N$!
E#$.1,2!
!
@$4C4;4,G!#,!3.D/4,1!7%G#!(J*P!#-!4$-!?#4,!?40.101,$.1CC%.!K1#.DS!L94C#,$9.1K1$!9#-!#!,/?K%.!
1A!-%,-1.-!#,D!#0$/#$1.-!$1!#001?EC4-9!$94-!$#-U2!<9%!9/?#,!K1D5!9%#$!D%$%0$4,G!4-!
#001?EC4-9%D!K5!#,!+=!$9%.?1?%$%.!$9#$!01??/,40#$%-!$1!$9%!3.D/4,1!/-4,G!+(F2!<9%!1KR%0$!
#>14D#,0%!4-!$#U%,!0#.%!1A!K5!#,!#..#5!1A!$9.%%!89#.E!-91.$!.#,G%!4,A.#.%D!E.1N4?4$5!-%,-1.-!1,!
$9%!A.1,$!1A!L94C#,$9.1K1$2!3-!$9%!1KR%0$-!G%$!0C1-%.!$1!L94C#,$9.1K1$S!9%!/-%-!A/;;5!C1G40!$1!
D%$%.?4,%!91:!$1!#>14D!$9%!1KR%0$2!3-!#!C#-$!.%-1.$S!$9%.%!4-!#!-%$!1A!K/?E!-:4$09%-!#$!$9%!.%#.!
1A!$9%!.1K1$!4,!0#-%!9%!K#0U-!4,$1!#!E%.-1,2!
!
L94C#,$9.1K1$!/-%-!-1/,D-!#,D!94-!H6"!%5%-!$1!4,$%.#0$!:4$9!D1,1.-2!"%E%,D4,G!1,!94-!0/..%,$!
-$#$%!4,!$9%!01D%S!94-!=XQ!H6"-!:4CC!D4-EC#5!#!D4AA%.%,$!01C1.2!3-!9%!?1>%-!#.1/,D!#,D!-%#.09%-!
A1.!94-!D1,1.S!9%!#C-1!:4CC!#C%.$!51/!1A!:9#$!9%Y-!D14,G!/-4,G!-1/,D-2!<9%!3.D/4,1!7%G#!(J*P!4-!
01,,%0$%D!$9.1/G9!@3=<!-%.4#C!$1!#,!3.D/4,1!@,1!K1#.D!:9409!4-!/-%D!-1C%C5!A1.!#/D41!
EC#5K#0U2!<9%!3.D/4,1!@,1!/$4C4;%-!$9%!H#D5#D#!T#>%!894%CD!$1!.%#D!2:#>!A4C%-!-$1.%D!1,!#,!8"!
0#.DS!#,D!EC#5-!$9%?!$9.1/G9!#!E1:%.%D!-E%#U%.2!<94-!#CC1:-!L94C#,$9.1K1$!$1!$9#,U!94-!
E#$.1,-!A1.!$9%4.!K/-4,%--S!#,D!$1!C%$!51/!U,1:!$9#$!9%Y-!-E1$$%D!51/2!
!
W>%.#CCS!$9%!E.1R%0$!:#-!#!-/00%--!#,D!+!C%#.,%D!#!C1$!#K1/$!.1K1$40-!A.1?!$9%!0C#--2!
L94C#,$9.1K1$!9#-!-/00%--A/CC5!#094%>%D!94-!G1#C-!#,D!4-!#KC%!$1!,1$!1,C5!C10#$%!E1$%,$4#C!D1,1.-S!
K/$!09#.?!$9%?!4,$1!D1,#$4,G!#-!:%CC2!
!
!
!
!
!
!



4 | P a g e  
 

A8&B#,+*C>:,"*#&
!
T9%,!E%1EC%!-%%!-1?%1,%!$.54,G!$1!01CC%0$!?1,%5!A1.!09#.4$5S!$9%5!$%,D!$1!4G,1.%!1.!$.5!$1!
#>14D!$9%?!C%-$!$9%5!A%%C!E.%--/.%D!4,$1!D1,#$4,G!?1,%52!<9%!L94C#,$9.1K1$!:4CC!-1C>%!$94-!
E.1KC%?!K5!#$$.#0$4,G!E#--%.-K5!#,D!09#.?4,G!$9%?2!T9%,!E%1EC%!-%%!#,D!9%#.!$9%!
L94C#,$9.1K1$S!$9%4.!0/.41-4$5!:4CC!D.#:!$9%?!$1:#.D-!4$2!3!-?#CC!$#CU4,G!.1K1$!4-!?1.%!>4-/#CC5!
#EE%#C4,G!#,D!C%--!4,$4?4D#$4,G!$9#,!#!E%.-1,!1,!#!-$.%%$!01.,%.!#,D!$9%.%A1.%!?1.%!C4U%C5!$1!
01CC%0$!D1,#$41,-2!
!
<9%!?#4,!G1#C-!1A!L94C#,$9.1K1$!:4CC!K%&!

• WK-$#0C%!#>14D#,0%!
• 3K4C4$5!$1!C10#$%!E%1EC%!K#-%D!/E1,!K1D5!9%#$!
• <.#0U4,G!$9%!E%.-1,!$9#$!:#-!D%$%0$%D!4,!0#-%!$9%5!?1>%!
• F9#.?4,G!E%1EC%!4,$1!D1,#$4,G!
• F1CC%0$4,G!D1,#$41,-!

!
D8&B#,(E+$,(C&206,(@&
!!
I2'!740.101,$.1CC%.!Q1#.D-!
<9%!L94C#,$9.1K1$!/$4C4;%-!#,!3.D/4,1!7%G#!(J*P!#-!$9%!?#4,!01,$.1CC%.!A1.!#CC!1A!$9%!-%,-1.!#,D!
#0$/#$41,!01,$.1C!#,D!#,!3.D/4,1!@,1!A1.!#/D41!EC#5K#0U2!<9%!3.D/4,1!7%G#!(J*P!4-!#!
?40.101,$.1CC%.!K1#.D!K#-%D!#.1/,D!$9%!3<?%G#(J*P2!<9%!K1#.D!:#-!091-%,!D/%!$1!4$-!C1:!
01-$S!#K/,D#,0%!1A!E%.4E9%.#C-S!#,D!E.%>41/-!%NE%.4%,0%!:4$9!3.D/4,1!K1#.D-2!<9%!3.D/4,1!
7%G#!(J*P!0#,!K%!E/.09#-%D!A.1?!#,5!%C%0$.1,40!91KK5!-/EEC5!:%K-4$%!A1.!#EE.1N4?#$%C5!Z*P!
@8"2!<9%!K1#.D!9#-!(J*[Q!1A!AC#-9!?%?1.5S!JI!D4G4$#C!4,E/$)1/$E/$!E4,-S!'*!#,#C1G!4,E/$!E4,-S!
'I!E4,-!#>#4C#KC%!A1.!LT7!1/$E/$-S!I!-%.4#C!E1.$-!\@3=<]S!*!4,$%../E$-S!#,!8L+!4,$%.A#0%S!#,D!1,%!
+(F!\8"3)8FH]!4,$%.A#0%2!!
!
<9%!3.D/4,1!@,1!4-!#!-?#CC%.!>%.-41,!1A!$9%!3.D/4,1!7%G#!(J*P!#,D!4-!K/4C$!#.1/,D!$9%!3<?%G#!
M(OL2!<9%!3.D/4,1!@,1!1,!$9%!L94C#,$9.1K1$!4-!/-%D!-1C%C5!A1.!#/D41!EC#5K#0U2!<9%!#/D41!4-!
-$1.%D!1,!#,!8"!0#.D!#,D!.%#D!/-4,G!$9%!H#D5#D#!T#>%!894%CD!#$$#09%D!D4.%0$C5!$1!$9%!@,12!<9%!
3.D/4,1!@,1!.%0%4>%-!4,-$./0$41,-!A.1?!$9%!3.D/4,1!7%G#!(J*P!$9.1/G9!#!@3=<!-%.4#C!
01,,%0$41,2!
!
I2(!^/?#,!$.#0U4,G!#,D!-%,-4,G!
<9%!9/?#,!D%$%0$41,!:4CC!K%!D1,%!:4$9!#!+=!$9%.?1?%$%.!-%,-1.!$9#$!:4CC!D%$%0$!K1D5!9%#$!
.#D4#$41,2!<9%!+=!$9%.?1?%$%.!4-!?1/,$%D!$1!$9%!L94C#,$9.1K1$Y-!9%#D!#,D!01??/,40#$%-!:4$9!
$9%!3.D/4,1!7%G#!(J*P!$9.1/G9!#,!+(F!01,,%0$41,2!+,!1.D%.!$1!$%CC!:9%,!?1,%5!4-!G4>%,!$1!$9%!
L94C#,$9.1K1$S!#!E91$1!4,$%../E$%.!4-!EC#0%D!4,-4D%!$9%!D1,#$41,-!0/E!$9#$!1/$E/$-!#!-4?EC%!
#,#C1G!>1C$#G%!$1!$9%!3.D/4,1!7%G#2!
!
!
!
!
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I2M!WKR%0$!3>14D#,0%!
<9%!L94C#,$9.1K1$!:4CC!#>14D!1K-$#0C%-!#,D!K/?E4,G!4,$1!4$-!D1,1.-!K5!.%C54,G!1,!+=!E.1N4?4$5!
#,D!K/?E!-%,-1.-2!<9%!+=!-%,-1.-!#.%!0C1-%!.#,G%!A.1?!#EE.1N4?#$%C5!(!$1!'(!4,09%-!#,D!
?1/,$%D!1,!$9%!A.1,$!1A!L94C#,$9.1K1$2!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
! !
!
!
!

B4G/.%!'&!L1:%.!-/EEC5!AC1:!09#.$!A1.!L94C#,$9.1K1$!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
! !
!
!

B4G/.%!(&!+,$%G.#$%D!F1,$.1C!85-$%?!A1.!L94C#,$9.1K1$!
&
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F8&G*/"%(&-%$,4*+@&
!
! 84,0%!$9%!?#4,!G1#C!1A!$9%!L94C#,$9.1K1$!4-!$1!01CC%0$!D1,#$41,-S!#EE%#.#,0%!4-!#!K4G!E#.$!
1A!$9#$2!L%1EC%!:1/CD!K%!?1.%!:4CC4,G!$1!D1,#$%!$1!#!A.4%,DC4%.!C11U4,G!.1K1$S!-1!+!1E$%D!#:#5!
A.1?!$9%!05C4,D.40#C!.11?K1$!D%-4G,!#,D!D.%:!4,-E4.#$41,!A.1?!T#CC_%2!L94C#,$9.1K1$!,%%D%D!
-1?%!9/?#,_C4U%!A%#$/.%-!$1!4,$%.#0$!:4$9!#,D!$9%!1>%.-4;%D!9%#DS!K1N_C4U%!-9#E%S!#,D!$4,5!
-$#$/.%!:%.%!#CC!/-%D!$1!4,0.%#-%!$9%!`0/$%,%--`!A#0$1.!1A!$9%!.1K1$!$1!%,-/.%!?#N4?/?!
D1,#$41,!01CC%0$41,!A.1?!$9%!#/D4%,0%2!!
!
! L94C#,$9.1K1$Y-!EC#$A1.?!:#-!?#D%!1/$!1A!K#C-#!:11D!$9#$!:#-!?4CC%D!1,!$9%!C#KY-!<_
$%09!?#094,%2!<9%!K#C-#!:11D!E.1>4D%D!#!09%#E!#,D!C4G9$_:%4G9$!-1C/$41,!A1.!$9%!
L94C#,$9.1K1$Y-!EC#$A1.?!$9#$!:#-!%#-5!$1!0/-$1?4;%2!L94C#,$9.1K1$!01,-4-$-!1A!$:1!?#4,!
-%0$41,-&!#!K1D5!:9409!01,$#4,-!$9%!?1$1.-S!#.?-S!#,D!1KR%0$!#>14D#,0%!-%,-1.-S!#,D!#!9%#D!
:9409!01,$#4,-!$9%!4,A.#.%D!$9%.?1?%$%.2!<9%!9%#D!-4$-!/E1,!#!E#,!#,D!$4C$!-%.>1!E#4.!:9409!
#CC1:-!$9%!L94C#,$9.1K1$!$1!-:%%E!$9%!+=!$9%.?1?%$%.!$1!-0#,!$9%!.11?!A1.!K1D5!9%#$2!<9%!
-%.>1!.1$#$%-!$9%!9%#D!A.1?!P!$1!'OPa!:94C%!$9%!4,A.#.%D!$9%.?1?%$%.!.%01.D-!$9%!
$%?E%.#$/.%2!<9%!#.?-!#.%!#$$#09%D!$1!$9%!K1D5!K5!-%.>1!#,D!?1>%!$9%!D1,#$41,!0/E!4,!
.%-E1,-%!$1!$9%!K1D5!9%#$!#,D!D1,#$41,!D%$%0$41,2!
!

!

!
B4G/.%!M&!81C4D:1.U-!F3"!?1D%C!1A!L94C#,$9.1K1$Y-!?1K4C%!EC#$A1.?!

!!
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&
B4G/.%!I&!B/CC5!01,-$./0$%D!A4,#C!D%-4G,!1A!L94C#,$9.1K1$!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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H8&9:,>$,"*#&
!
<9%.%!#.%!$:1!$5E%-!1A!#0$/#$1.-!/-%D!4,!$9%!.1K1$S!G%#.%D!?1$1.-!#,D!-%.>1-2!<:1!G%#.%D!
?1$1.-!D.4>%!#,D!-$%%.!$9%!.1K1$!:94C%!#!E#4.!1A!-%.>1-!01,$.1C!$9%!#.?-!#,D!#,1$9%.!E#4.!1A!
-%.>1-!E#,!#,D!$4C$!$9%!9%#D!1A!$9%!.1K1$2!
!
<9%!$:1!.%#.!?1$1.-!#.%!bJ&'!7%$#C!X%#.?1$1.-!\(J"NJIH!??]!A.1?!E1C1C/2!84,0%!
L94C#,$9.1K1$!4-!.%C#$4>%C5!-?#CC!#,D!C4G9$:%4G9$S!$9%!bJ!=L7!#,D!OJ!1;_4,!$1.c/%!E.1>4D%D!K5!
%#09!?1$1.!4-!?1.%!$9#,!%,1/G92!<9%!?1$1.-!9#>%!#!A.%%_./,!0/..%,$!D.#:!1A!1,C5!OP?3!#,D!#!
(2(!3!-$#CC2!6#09!?1$1.!4-!#$$#09%D!$1!#!M_4,!D4#?%$%.!EC#-$40!:9%%C!:4$9!-4C401,!$4.%-!/-4,G!#!
I??!"_-9#A$!#D#E$%.2!<9%!$94.D!`:9%%C`!4-!#,!1?,4_D4.%0$41,#C!?%$#C!0#-$%.!K#CC!A.1?!-E#.UA/,2!
!
!+!1.4G4,#CC5!K1/G9$!$9%!(dO&'!740.1!7%$#C!^L!X%#.?1$1.-!A.1?!E1C1C/!A1.!L94C#,$9.1K1$2!T94C%!
$9%5!9#D!01?E#.#KC%!=L7!#,D!$1.c/%!$1!$9%!?1$1.-!+!#?!0/..%,$C5!/-4,GS!$9%!?1$1.-!:%.%!C1/D!
#,D!,14-5!$1!$9%!E14,$!1A!K%4,G!D4-$.#0$4,G!#,D!$9%!:#5!$9#$!$9%!?1$1.-!#$$#09%D!$1!$9%!:9%%C-S!
-C4D4,G!1,!$9%!"_-9#A$!D4.%0$C5!:4$91/$!#,!#D#E$%.S!%,D%D!/E!:%#.4,G!#,D!%>%,$/#CC5!0.#0U4,G!
$9%!:9%%C-!4,!9#CA!/,D%.!$9%!-$.%--!1A!$9%!.1K1$-!:%4G9$!#,D!?1$1.!$1.c/%2!
!

!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !
9$$E&)):::2E1C1C/201?)0#$#C1G)E.1D/0$)'JO*!!!!!!!9$$E&)):::2-E#.UA/,201?)E.1D/0$-)M(P!

!
3CC!1A!$9%!-%.>1-!1,!L94C#,$9.1K1$!#.%!^4$%0!^8_IOJ^QY-!E/.09#-%D!A.1?!^1KK5<1:,!@832!<9%!
-%.>1-!E.1>4D%!b*2Mb!1;e4,!$1.c/%!#$!$9%!E.1>4D%D!*f!A.1?!$9%!>1C$#G%!.%G/C#$1.2!<9%!-%.>1-!#.%!
/-%D!$1!?1>%!$9%!#.?-!:9409!#.%!#$$#09%D!$1!D1,#$41,!0/E2!84,0%!$9%!#.?-!#.%!J!4,09%-!C1,G!
A.1?!$9%!0%,$%.!1A!$9%!-%.>1!91.,S!$9%!-%.>1-!0#,!-/EE1.$!.1/G9C5!'J2b(!1;!%#09!1.!#K1/$!(!CK-!
1A!:%4G9$!$1$#C!4,!$9%!D1,#$41,-!0/E2!W,%!@8!E%,,5!:%4G9-!#EE.1N4?#$%C5!P2Pd!1;!#,D!1,%!@8!
c/#.$%.!:%4G9-!#EE.1N4?#$%C5!P2(!1;!-1!$9%!L94C#,$9.1K1$!0#,!91CD!c/4$%!#!K4$!1A!C11-%!09#,G%!
K%A1.%!$9%!-%.>1-!-$#CC2!<9%!1$9%.!$:1!-%.>1-!#.%!?1/,$%D!$1!$9%!E#,)$4C$!#--%?KC5!E/.09#-%D!
A.1?!8E#.UA/,2!<9%!-%.>1!EC#0%D!4,-4D%!1A!$9%!E#,)$4C$!K.#0U%$-!9#D!$1!K%!?1DD%D!4,!1.D%.!$1!A4$!
4,-4D%!#-!$9%!K.#0U%$-!:%.%!?#D%!A1.!?40.1_-%.>1-S!,1$!A/CC_-4;%2!
!
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! !! !!!
9$$E&))-%.>104$5201?)9$?C)9-_IOJ9Kg-%.>129$?C! 9$$E&)):::2-E#.UA/,201?)E.1D/0$-)'PMMJ!!!
!
+!-$.4EE%D!$9%!1.4G4,#C!-%.>1!$9#$!:#-!4,-4D%!1A!$9%!E#,)$4C$!K.#0U%$S!#!^4$%0!^8_JJ!B%#$9%.!-%.>12!
T4$9!#!$1.c/%!1A!1,C5!'*!1;e4,S!$9%!-%.>1!D4D,Y$!-$#,D!#!09#,0%!/,D%.!$9%!:%4G9$!1A!
L94C#,$9.1K1$Y-!1>%._-4;%D!9%#D2!+!.%EC#0%D!4$!:4$9!#!-$.1,G%.!-%.>1!$9#$!01/CD!-$4CC!A4$!4,!$9%!
E#,)$4C$!K.#0U%$S!#!^4$%0!^8_O'!@,4>%.-#C!740.1!8%.>1!:4$9!M*!1;e4,!1A!$1.c/%2!<94-!-%.>1!C#-$%D!
#K1/$!#!:%%U!K%A1.%!+!%>%,$/#CC5!-$.4EE%D!4$!#-!:%CC2!<4.%D!1A!:#-$4,G!?1,%5!#,D!-$.4EE4,G!
?40.1_-%.>1-S!+!$11U!1,%!1A!$9%!A/CC_-4;%D!^8_IOJ^Q!-%.>1-!A.1?!L94C#,$9.1K1$Y-!#.?-S!0C4EE%D!
1AA!$9%!?1/,$4,G!K.#0U%$-S!-#,D%D!D1:,!$9%!,/K-S!#,D!A1.0%D!4$!4,$1!$9%!E#,)$4C$!K.#0U%$2!+$!?#5!
,1$!A4$!E%.A%0$C5S!K/$!4$!9#-!K%%,!$9%!1,C5!-%.>1!-1!A#.!$1!-/00%--A/CC5!-/EE1.$!$9%!:%4G9$!1A!
L94C#,$9.1K1$Y-!9%#D2!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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I8&2(#6*+6&
!!
<9%!-%,-1.-!/$4C4;%D!K5!$9%!L94C#,$9.1K1$!#.%&!

• 89#.E!891.$!=#,G%!+=!_!<9.%%!1,!$9%!A.1,$!0%,$%.!#,D!D4#G1,#C-!A1.!1KR%0$!#>14D#,0%!
• +=!<9%.?1?%$%.!_!^/?#,!K1D5!9%#$!D%$%0$41,!#,D!?1$41,!$.#0U%.!
• +=!L91$1!+,$%../E$%._!"%$%0$!:9%,!#,!1KR%0$!4-!EC#0%D!4,$1!$9%!.1K1$Y-!D1,#$41,!0/E!
• Q/?E!_!@-%D!#-!#!A#4C-#A%!$1!09%0U!4A!$9%!.1K1$!./,-!4,$1!-1?%$94,G!

!
b2'!8E%04#C!8%,-1.!_!7HhdP*'I!+,A.#.%D!<9%.?1?%$%.!
!
<9%!7HhdP*'I!+,A.#.%D!<9%.?1?%$%.!4-!$9%!L94C#,$9.1K1$Y-!-E%04#C!-%,-1.2!<9%!7HhdP*'I!4-!#,!
4,A.#.%D!$9%.?1?%$%.!D%-4G,%D!A1.!,1,_01,$#0$!$%?E%.#$/.%!-%,-4,G2!Q5!.%#D4,G!$9%!4,A.#.%D!
C4G9$!01?4,G!1AA!1A!#,!1KR%0$S!$9%!7HhdP*'I!0#,!-%,-%!1KR%0$!$%?E%.#$/.%-!K%$:%%,!_bP!$1!
MOPaF2!!
!

!
9$$E&)):::2A/$/.%%C%0$.1,40-201?)%,)$%09,1C1G4%-)-%?401,D/0$1.-)#,#C1G)-%,-1.-)$%?E%.#$

/.%)L#G%-)'bPJ'*d_7HhdP*'I68B_QFB2#-EN!
!
<9%!7Hh!!D%>40%!01,$#4,-!#,!4,$%.,#C!+=!$9%.?1E4C%!D%$%0$1.!094E!#,D!#!-4G,#C!01,D4$41,4,G!"8L!
.%-/C$4,G!4,!#!94G9!#00/.#05!#,D!.%-1C/$41,!1/$E/$2!<9%.%!#.%!$:1!D4AA%.%,$!?%$91D-!1A!1/$E/$S!
LT7!#,D!+(F2!+!:4CC!K%!/-4,G!+(F!K%0#/-%!1A!$9%!G.%#$%.!1/$E/$!.%-1C/$41,!#,D!#00/.#052!<9%!'P_
K4$!LT7!1/$E/$!9#-!#,!1/$E/$!.%-1C/$41,!1A!P2'IaFS!:94C%!+(F!E.1>4D%-!#!.%-1C/$41,!1A!P2P(aF2!
<9%!7Hh!D#$#-9%%$!K1#-$-!#!$%?E%.#$/.%!.%#D4,G!#00/.#05!1A!P2JaF!#.1/,D!.11?!$%?E%.#$/.%-S!
K/$!#-!1A!,1:!+!D1,Y$!9#>%!#,5!:#5!1A!>%.4A54,G!$94-2!
!
<9%!?%#-/.%D!$%?E%.#$/.%!1/$E/$!4-!$9%!#>%.#G%!$%?E%.#$/.%!1A!#CC!1A!$9%!1KR%0$-!4,!$9%!
-%,-1.Y-!A4%CD!1A!>4%:2!+,!1.D%.!$1!?4,4?4;%!$9%!4,$%.A%.%,0%!1A!#?K4%,$!$%?E%.#$/.%-!#,D!$1!
?#N4?4;%!$9%!#00/.#05!1A!1KR%0$!D%$%0$41,S!$9%!-?#CC%-$!A4%CD!1A!>4%:!?1D%C!:#-!091-%,2!<9%!
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?1D%C!1A!$9%!7HhdP*'I!$9#$!4-!/-%D!A1.!$94-!E.1R%0$!9#-!#!A4%CD!1A!>4%:!1A!1,C5!'PaS!01?E#.%D!$1!
$9%!#>#4C#KC%!MJa!#,D!dPa!?1D%C-2!
!

!
F4.0/4$!A.1?!$9%!7HhdP*'I!"#$#-9%%$!

!
<9%!?1D%C!1A!$9%!7HhdP*'I!A1.!$9%!L94C#,$9.1K1$!/-%-!#!M2Mf!-/EEC5!>1C$#G%2!84,0%!+!#?!/-4,G!
+(F!4,-$%#D!1A!#,!#,#C1G!1/$E/$S!$9%!8"3!#,D!8FH!E4,-!#.%!#$$#09%D!$1!$9%!01..%-E1,D4,G!!8"3!
#,D!8FH!E4,-!1,!$9%!3.D/4,1!7%G#2!<9%.%!#.%!M!#>#4C#KC%!E#4.-!1A!+(F!911U/E-S!K/$!+!/-%!#,#C1G!
E4,-!I!#,D!J2!3!E#4.!1A!I2b[!E/CC_/E!.%-4-$1.-!#.%!,%%D%D!K%$:%%,!$9%!8"3!#,D!f00!#,D!8FH!#,D!
f00!E4,2!+!#C-1!9#>%!#!P2'/B!0#E#04$1.!K%$:%%,!f00!#,D!Xi"!#-!-/GG%-$%D!4,!$9%!D#$#-9%%$2!
!
!
b2(!+,A.#.%D!L.1N4?4$5!8%,-1.!891.$!=#,G%!_!89#.E!XL("'(PhjPPB!!
!
L94C#,$9.1K1$!/-%-!$9.%%!89#.E!-91.$!.#,G%!+=!E.1N4?4$5!-%,-1.-!A1.!1KR%0$!#>14D#,0%2!<9%!
-%,-1.-!#.%!?1/,$%D!$1!$9%!A.1,$!1A!$9%!.1K1$!#,D!A#0%!$9%!0%,$%.!#,D!A.1,$!.4G9$!#,D!C%A$!
D4#G1,#C-2!<9%!-%,-1.-!9#>%!#,!#,#C1G!1/$E/$!$9#$!>#.4%-!A.1?!.1/G9C5!M2'f!#$!M0?!$1!P2Mf!#$!
IP0?2!@,A1.$/,#$%C5!$9%!>1C$#G%!1/$E/$!4-!,1$!C4,%#.S!-1!#!E1:%.!A/,0$41,!:#-!#EEC4%D!4,!1.D%.!
$1!01,>%.$!$9%!#,#C1G!>1C$#G%!$1!#!D4-$#,0%2!

!
9$$E&)):::2-E#.UA/,201?)E.1D/0$-)OdJd!

!
!
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!

!
B4G/.%!*&!3,#C1G!1/$E/$!>1C$#G%!A1.!89#.E!-91.$!.#,G%!+=!-%,-1.!

!
b2M!L91$1!+,$%../E$%.!_!XL'3Jb^=jPPB!!
!
<94-!-%,-1.!4-!/-%D!$1!D%$%.?4,%!4A!#!014,!9#-!K%%,!EC#0%D!4,$1!L94C#,$9.1K1$Y-!D1,#$41,!0/E2!
<9%!!E91$1!4,$%../E$%.!01,-4-$-!1A!#,!4,A.#.%D!%?4$$%.!1,!1,%!-4D%!1A!$9%!'P??!G#E!#,D!#!
-94%CD%D!4,A.#.%D!D%$%0$1.!1,!$9%!1$9%.2!T9%,!#,!1KR%0$!E#--%-!K%$:%%,!$9%!$:1S!4$!K.%#U-!$9%!
4,A.#.%D!K%#?!#,D!$9%!#,#C1G!1/$E/$!>1C$#G%!E/CC-!C1:2!T9%,!$9%!E91$1!4,$%../E$%.!4-!#$!-$%#D5!
-$#$%!4$!-4$-!#$!94G9S!1.!Jf2!<9%!01..%-E1,D4,G!K.%#U1/$!K1#.D!:#-!/-%D!$1!?1/,$!$9%!E91$1!
D%$%0$1.2!!

!
9$$E&)):::2-E#.UA/,201?)E.1D/0$-)d(dd!

y = 1932.8x-1.118 
R! = 0.99949 
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J8&K(.$?"*+6L&
!
T9%,!L94C#,$9.1K1$!4-!E1:%.%D!1,S!4$!:4CC!-0#,!$9%!.11?!:4$9!$9%!+=!$9%.?1?%$%.2!<9%!
$9%.?1?%$%.!4-!?1/,$%D!$1!$9%!9%#D!1A!$9%!.1K1$!:9409!-4$-!1,!#!E#,)$4C$!-%.>1!E#4.2!<9%!-%.>1-!
:4CC!-:%%E!$9%!.11?!:94C%!$9%!E.10%--1.!01CC%0$-!#!0%.$#4,!,/?K%.!1A!$%?E%.#$/.%!E14,$-2!
L94C#,$9.1K1$!:4CC!$9%,!$#U%!$9%!94G9%-$!$%?E%.#$/.%!#,D!D%$%.?4,%!$9%!C10#$41,!1A!$9%!9%#$!
-1/.0%!#,D!?1>%!$1:#.D-!4$2!3-!4$!?1>%-!A1.:#.DS!4$!01,$4,/1/-C5!.%01.D-!$9%!+=!$%?E%.#$/.%2!+A!
$9%!$%?E%.#$/.%!A#CC-!K%C1:!$9%!-$1.%D!target $%?E%.#$/.%S!L94C#,$9.1K1$!#--/?%-!$9#$!$9%!
E%.-1,!9#-!?1>%D!#,D!will start!$1!-:%%E!94-!,%0U!-%.>12!T9%,!#!$%?E%.#$/.%!4-!$9%,!A1/,D!
:4$94,!.#,G%!1A!$9%!stored!$%?E%.#$/.%S!L94C#,$9.1K1$!$/.,-!$1!A#0%!4$!#,D!updates!$9% target!
temperature2!!
!
3-!L94C#,$9.1K1$!?1>%-!A1.:#.DS!4$!#C-1!09%0U-!4$Y-!+=!E.1N4?4$5!-%,-1.-!$1!#>14D!1KR%0$-2!3-!
1KR%0$-!G%$!0C1-%.!$1!$9%!+=!-%,-1.-S!L94C#,$9.1K1$!-C1:C5!$/.,-!#:#5!A.1?!$9%?2!+A!#,!1KR%0$!
,%#.-!$9%!A.1,$!.4G9$!-%,-1.S!L94C#,$9.1K1$!:4CC!-C1:C5!$/.,!C%A$!#,D!>40%_>%.-#2!!+A!L94C#,$9.1K1$!
./,-!4,$1!$11!?#,5!1K-$#0C%-S!4$!:4CC!#--/?%!$9#$!4$!4-!C1-$S!-$1E!?1>4,GS!#,D!.%_-$#.$!$9%!E.10%--S!
-:%%E4,G!$9%!.11?!C11U4,G!A1.!4$-!$#.G%$2!+,!1.D%.!$1!E.%>%,$!L94C#,$9.1K1$!A.1?!1KR%0$!
#>14D4,G!$9%!D1,1.!$9#$!4$!4-!-%%U4,G!1/$S!4A!$9%!$%?E%.#$/.%!.%#D4,G!A.1?!$9%!+=!$9%.?1?%$%.!4-!
:4$94,!.#,G%!1A!$9%!.%01.D%D!94G9%-$!$%?E%.#$/.%S!L94C#,$9.1K1$!:4CC!1>%..4D%!$9%!1KR%0$!
#>14D#,0%!.1/$4,%2!
!
W,0%!L94C#,$9.1K1$!D%$%0$-!#,!1KR%0$!:4$94,!b!4,09%-!$9#$!9#-!#,!%c/#C!1.!G.%#$%.!$%?E%.#$/.%!
$1!4$-!$#.G%$S!4$!:4CC!K%G4,!$9%!D1,#$41,!01CC%0$4,G!-%c/%,0%2!L94C#,$9.1K1$!C11U-!/E!#$!$9%!
E%.-1,S!-9#U%-!94-!D1,#$41,!0/E!4,!#,!4..%-4-$4KC%!A#-941,S!#,D!:#4$-!A1.!#!D1,#$41,2!+A!#!014,!4-!
,1$!EC#0%!4,$1!$9%!0/E!:4$94,!'J!-%01,D-S!$9%!$4?%.!:4CC!%NE4.%!#,D!L94C#,$9.1K1$!:4CC!#--/?%!
$9#$!$9%!E%.-1,!D4D!,1$!:#,$!$1!D1,#$%!#,5!?1,%52!^%!:4CC!C11U!D1:,!#$!94-!%?E$5!0/E!
D%E.%--%D!#,D!$/.,!#.1/,D!'OP!D%G.%%-!4,!91E%-!1A!A4,D4,G!#,1$9%.!E1$%,$4#C!D1,1.2!+A!$9%!
E91$1!4,$%../E$%.!D%$%0$-!#!014,!:4$94,!$9%!'J!-%01,D!$4?%.S!L94C#,$9.1K1$!:4CC!!$9#,U!$9%!D1,1.!!
#,D!$9%,!K#0U-!/E!#,D!$/.,!'OP!D%G.%%-!#,D!-$#.$!$9%!E.10%--!#CC!1>%.!#G#4,2!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
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!
!

B4G/.%!b&!Q%9#>41.#C!BC1:09#.$!A1.!L94C#,$9.1K1$!
!
!
!
!
!
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M8&5*#:%>6"*#&
!
L94C#,$9.1K1$!9#-!#094%>%D!#CC!1A!$9%!G1#C-!#,D!K%9#>41.-!$9#$!+!:#,$%D!$1!#001?EC4-92!^%!0#,!
-/00%--A/CC5!C10#$%!#,D!$.#0U!E%1EC%!K#-%D!/E1,!$9%4.!K1D5!9%#$!#,D!$9%,!01CC%0$!D1,#$41,-!
A.1?!$9%?2!
"%E%,D4,G!1,!$9%!D4-$#,0%!A.1?!$9%!+=!$9%.?1?%$%.!#,D!$9%!$%?E%.#$/.%!1A!$9%!.11?S!
L94C#,$9.1K1$!4-!#C?1-$!#C:#5-!-/00%--A/C!4,!.%#094,G!94-!$#.G%$2!
!
@,A1.$/,#$%C5S!-4,0%!+!$11U!+7"H!4,!$9%!A#CC!-%?%-$%.!E%1EC%!:4CC!K%!K/,DC%D!/E!D/%!$1!$9%!
01CD%.!:%#$9%.2!<94-!?#U%-!4$!9#.D%.!A1.!L94C#,$9.1K1$!$1!D%$%0$!K1D5!9%#$!D/%!$1!$9%!-/.A#0%!
$%?E%.#$/.%!1A!$9%!0C1$9%-!K%4,G!0C1-%.!$1!$9%!#?K4%,$!$%?E%.#$/.%2!Q/$S!:9%,!L94C#,$9.1K1$!
C1-%-!$.#0U!1A!$9%!$#.G%$!51/!0#,!#C:#5-!EC#0%!51/.!9#,D-!#$!94-!+=!$9%.?1?%$%.!-%,-1.Y-!C%>%C!
1.!`.1CC!/E!51/.!R%#,-`!#,D!9%!:4CC!A4,D!51/2!
!
+A!+!01/CD!-$#.$!$9%!E.1R%0$!1>%.!:4$9!$9%!U,1:C%DG%!$9#$!+!G#4,%D!$94-!-%?%-$%.S!+!:1/CD!?#U%!
L94C#,$9.1K1$Y-!9%#D!-?#CC%.S!K/5!?1.%!1A!$9%!+=!$9%.?1?%$%.-S!#,D!.%EC#0%!$9%!+=!E.1N4?4$5!
-%,-1.-!:4$9!-1,#.2!<9%!:%4G9$!1A!$9%!9%#D!:#-!#!K4G!E.1KC%?!K%A1.%!+!?1DD%D!$9%!IOJ_^8!
-%.>1!$1!A4$!4,!$9%!E#,)$4C$!K.#0U%$!#,D!%,D%D!/E!01-$4,G!?%!$:1!%N$.#!-%.>1-2!84,0%!+!#?!1,C5!
/-4,G!1,%!+=!$9%.?1?%$%.!-%,-1.S!4$!?#U%-!4$!?1.%!D4AA40/C$!$1!R/DG%!$9%!C10#$41,!1A!$9%!K1D5!
9%#$!-1/.0%2!+!9#>%!$1!-:%%E!$9%!-%,-1.!K#0U!#,D!A1.$9!$1!D%$%.?4,%!4A!$9%!E%.-1,!9#-!?1>%DS!
K/$!4A!+!9#D!#,!#..#5!1A!$9%!-%,-1.-!+!:1/CD!K%!#KC%!$1!01?E#.%!D#$#!K%$:%%,!$9%?!$1!
D%$%.?4,%!$9%!C10#$41,!?1.%!c/40UC5!#,D!#00/.#$%C52!<9%!E14,$!1A!L94C#,$9.1K1$!:#-!$1!01CC%0$!
D1,#$41,-!A1.!09#.4$5S!#,D!?1-$!1A!$94-!$#U%-!EC#0%!1/$-4D%2!T94C%!$9%!+=!E.1N4?4$5!-%,-1.-!#.%!
09%#E%.S!$9%5!#.%,Y$!-/4$#KC%!A1.!/-%!1/$-4D%!4,!$9%!-/,C4G9$!:4$91/$!E.1E%.!-94%CD4,GS!#,D!-1,#.!
-%,-1.-!:1/CD!9#>%!?#D%!4$!%#-4%.!$1!$.#,-A%.!?5!.1K1$!$1!1/$-4D%!/-%2!
!
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