
This supplement contains the following items:  

1. Original protocol, final protocol, summary of changes.  

2. Original and final statistical analysis plan. 
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/*.( #% =)0'> ?-0@<  !"#$%&% ;8*1( #% ?(A(+#6.($)<  8
/*.( #% 32)&A( ,$@-('&($)<  !"#$%&% ?*)( #% ;-#)#2#+ =>$#61&1<  (6 D<9+13+E 56(F
;-#)#2#+ B&)+(<  ! *I3@< 8K S3>2,H;L<2K C,19/<$"/;>2K J-12E 4,HG3+;>A !"#$%&% -, */3.<9, ;> 
J19\<.-@ ^;-I !.-;?< *@,+;3-;. !+-I+;-;@ TI, a3?< 3 a;@-,+E ,O =>32<`13-< S<@G,>@< -, 3- V<3@- 
Y>< ";,/,A;. C;@<3@< ',2;OE;>A !>-;$SI<1H3-;. C+1A N9C'!SCP b !"#"$% & '() *  
C4D(2)&A(1<  
*<+;,2 (
(Q #, .,HG3+< -I< <OO;.3.E ,O !"#$%&% () HA ,>.< 23;/E NcCP 3>2 86 HA cC ?<+@1@ G/3.<9, O,+ -I< 

-+<3-H<>- ,O @;A>@ 3>2 @EHG-,H@ ,O @19\<.-@ ^;-I H,2<+3-</E -, @<?<+</E 3.-;?< *@,+;3-;. !+-I+;-;@ 
N*@!P ^I, I3?< 3> ;>32<`13-< +<@G,>@< -, 9C'!SC@ N";,$=SPQ 

5Q #, .,HG3+< -I< @3O<-E 3>2 -,/<+39;/;-E ,O !"#$%&% () HA cC 3>2 86 HA cC ?<+@1@ G/3.<9, ;> 
@19\<.-@ ^;-I H,2<+3-</E -, @<?<+</E 3.-;?< *@! ^I, I3?< 3> ;>32<`13-< +<@G,>@< -, 9C'!SC@Q

*<+;,2 5 
#, <?3/13-< -I< /,>A$-<+H @3O<-EK -,/<+39;/;-E 3>2 <OO;.3.E ,O !"#$%&% () HA cC 3>2 86 HA cC ;> 
@19\<.-@ ^;-I *@! ^I, I3?< .,HG/<-<2 *<+;,2 (Q
,$A(1)&@*)#-1<  '1/-;.<>-<+
=)0'> =&)(1<  !GG+,[;H3-</E (7) @;-<@
=)0'> ;#60+*)&#$<  *3-;<>-@ ^;-I 3.-;?< *@! 2<@G;-< G+;,+ 1@< ,O 3- /<3@- ,>< 9C'!SCQ
/0.4(- #% =04D(2)1 )# 4( E$-#++('<  !GG+,[;H3-</E 786
F()8#'#+#@><  
#I;@ ;@ 3 *I3@< 8 H1/-;.<>-<+ @-12E -I3- ;>./12<@ -^, G<+;,2@Q  *<+;,2 ( ;@ )7$^<<U@ ;> 21+3-;,> 3>2 
;>./12<@ 3 5%$^<<U +3>2,H;L<2K 2,19/<$9/;>2K G3+3//</$A+,1GK G/3.<9,$.,>-+,//<2 G<+;,2 O,//,^<2 9E 3> 
322;-;,>3/ 85 ^<<U@ ,O 9/;>2<2 -+<3-H<>- NT<<U@ 5% b )7PQ  *<+;,2 ( ;@ 2<@;A><2 -, .,HG3+< -I< @3O<-EK 
-,/<+39;/;-EK 3>2 <OO;.3.E ,O !"#$%&% () HA cC 3>2 86 HA cC ?<+@1@ G/3.<9, ;> @19\<.-@ ^;-I 
H,2<+3-</E -, @<?<+</E 3.-;?< *@! ^I, I3?< 3> ;>32<`13-< +<@G,>@< -, 9C'!SC@ N";,$=SPQ  *<+;,2 5 ;@ 
3> ,G<>$/39</ N9/;>2<2 1>-;/ -I< /3@- @19\<.- .,HG/<-<@ -I< /3@- ?;@;- ,O *<+;,2 (PK /,>A$-<+H <[-<>@;,> ,O 
1G -, 3 -,-3/ -+<3-H<>- 21+3-;,> ,O 3GG+,[;H3-</E 8 E<3+@ -, <?3/13-< -I< @3O<-EK -,/<+39;/;-E 3>2 <OO;.3.E 
,O !"#$%&% () HA cC 3>2 86 HA cC ;> @19\<.-@ ^;-I *@! ^I, I3?< .,HG/<-<2 *<+;,2 (Q
#I< @-12E ;@ 2<@;A><2 -, <>+,// 3GG+,[;H3-</E 786 @19\<.-@ 3- 3GG+,[;H3-</E (7) @-12E .<>-<+@ 
^,+/2^;2< -, H<<- @.;<>-;O;. 3>2 +<A1/3-,+E ,9\<.-;?<@ ^;-I,1- <>+,//;>A 3> 1>21< >1H9<+ ,O @19\<.-@ ;> 
3/;A>H<>- ^;-I <-I;.3/ .,>@;2<+3-;,>@Q  #I<+<O,+<K ;O -I< -3+A<- >1H9<+ ,O @19\<.-@ I3@ 9<<> <>+,//<2K 
-I<+< ;@ 3 G,@@;9;/;-E -I3- 322;-;,>3/ @19\<.-@ ;> @.+<<>;>A ^;// >,- 9< <>+,//<2Q
#I< @-12E 21+3-;,> ^;// ;>./12< 3 8)$23E @.+<<>;>A G<+;,2d 3 )7$^<<U 9/;>2<2 G<+;,2 ^I;.I ;>./12<@ 
5% ^<<U@ ,O 2,19/<$9/;>2K G/3.<9,$.,>-+,//<2 -+<3-H<>- O,//,^<2 9E 85 ^<<U@ ,O -+<3-H<>- 9/;>2<2 -, 
-I< 2,@< ,O !"#$%&% N*<+;,2 (Pd 3 /,>A$-<+H <[-<>@;,> G<+;,2 ,O 1G -, 3 -,-3/ -+<3-H<>- 21+3-;,> ,O 
3GG+,[;H3-</E 8 E<3+@ Ne9/;>2<2 1>-;/ -I< /3@- @19\<.- .,HG/<-<@ -I< /3@- ?;@;- ,O *<+;,2 (f *<+;,2 5Pd 3>2 3 
86$23E O,//,^$1G .3// ,+ ?;@;-Q
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J19\<.-@ ^I, H<<- </;A;9;/;-E .+;-<+;3 ^;// 9< @-+3-;O;<2 9E <[-<>- ,O G@,+;3@;@ Ng 8h 9,2E @1+O3.< 3+<3 
e"J!f ,+ i 8h "J!PK .1++<>- 1@< ,O 3- /<3@- ( C'!SCK 3>2 >1H9<+ ,O G+;,+ 9;,/,A;. C'!SC@ 
N( ?@ j (PK <[.<G- O,+ @19\<.-@ O+,H X3G3>K O,+ ^I;.I +3>2,H;L3-;,> ^;// 9< @-+3-;O;<2 9E <[-<>- ,O 
G@,+;3@;@ Ng 8h 9,2E @1+O3.< 3+<3 e"J!f ,+ i 8h "J!P ,>/EK 3>2 -I<> ^;// 9< +3>2,H;L<2 ;> 3 
5B5B(B( +3-;, -, ,>< ,O O,1+ -+<3-H<>- A+,1G@B
_+,1G (B  !"#$%&% () HA cC NM k 5(6P 
_+,1G 5B  !"#$%&% 86 HA cC NM k 5(6P 
_+,1G 8B  */3.<9, O,//,^<2 9E !"#$%&% () HA cC NM k (6)P
_+,1G %B  */3.<9, O,//,^<2 9E !"#$%&% 86 HA cC NM k (6)P
J19\<.-@ ^;// +<.<;?< ,+3/ @-12E 2+1A cC N!"#$%&% () HAK !"#$%&% 86 HAK ,+ H3-.I;>A G/3.<9,P 1>-;/ 
-I< <>2 ,O -I< @-12E ,+ -I<E 2;@.,>-;>1< @-12E 2+1AQ
J19\<.-@ ^I, ^<+< 3@@;A><2 -, G/3.<9, 3- 93@</;>< ^;// 9< G+<3@@;A><2 -, +<.<;?;>A <;-I<+ !"#$%&% 
() HA cC ,+ !"#$%&% 86 HA cC @-3+-;>A 3- T<<U 5% ;> 3 (B( +3-;,Q  J19\<.-@ ^I, .,HG/<-< -I< 
T<<U )7 ?;@;- N<>2 ,O *<+;,2 (P ^;// <>-<+ -I< /,>A$-<+H <[-<>@;,> G,+-;,> ,O -I< @-12EK *<+;,2 5 N-,-3/ 
@-12E 21+3-;,> 1G -, 3GG+,[;H3-</E 8 E<3+@PQ  J19\<.-@ ^;// .,>-;>1< @-12E -+<3-H<>- 3@ 3@@;A><2 ;> 
*<+;,2 (Q  J19\<.-@ ^;// .,>-;>1< -, +<.<;?< !"#$%&% () HA cC ,+ !"#$%&% 86 HA cCK +<@G<.-;?</EK ;> 
3 9/;>2<2 H3>><+ 1>-;/ -I< /3@- @19\<.- .,HG/<-<@ -I< /3@- ?;@;- ,O *<+;,2 ( NT<<U )7PK ^I<> @-12E 2+1A 
3@@;A>H<>- ;> 9,-I G<+;,2@ ^;// 9< 1>9/;>2<2 -, -I< @;-<@K 3>2 @19\<.-@ ^;// 9< 2;@G<>@<2 @-12E 2+1A ;> 3> 
,G<>$/39</ O3@I;,> 1>-;/ -I< .,HG/<-;,> ,O *<+;,2 5Q
J19\<.-@ H1@- I3?< I32 ;>32<`13-< +<@G,>@< -, g ( 9C'!SC G+;,+ -, -I< J.+<<>;>A ?;@;-Q  M, 
93.UA+,1>2 >,>$9;,/,A;. C'!SC -I<+3GE ;@ +<`1;+<2 21+;>A G3+-;.;G3-;,> ;> -I;@ @-12EQ  D,+ @19\<.-@ 
^I, 3+< ,> >,>$9;,/,A;. C'!SC -I<+3GE 3- 93@</;>< NH<-I,-+<[3-< N'#lPK @1/O3@3/3L;>< NJJmPK 
/<O/1>,H;2< NV0DPK 3G+<H;/3@-K IE2+,[E.I/,+,`1;>< Na4cPK 91.;//3H;>< ,+ ;A1+3-;H,2PK >,>$9;,/,A;. 
C'!SC@ @I,1/2 I3?< 9<<> @-3+-<2 g (5 ^<<U@ G+;,+ -, -I< 93@</;>< ?;@;-K H1@- 9< 3- @-39/< 2,@< O,+ 
g % ^<<U@ G+;,+ -, -I< O;+@- 2,@< ,O @-12E 2+1A 3>2 +<H3;> 3- @-39/< 2,@< -I+,1AI T<<U 87 ,O -I< @-12Ed 
-I< >,>$9;,/,A;. C'!SC 2,@< H3E 9< 2<.+<3@<2 ,>/E O,+ @3O<-E +<3@,>@Q  => 322;-;,>K 3// @19\<.-@ 
-3U;>A '#l @I,1/2 -3U< 3 2;<-3+E @1GG/<H<>- ,O ,+3/ O,/;. 3.;2 N,+ <`1;?3/<>-P -I+,1AI,1- @-12E 
G3+-;.;G3-;,>Q  D,/;. 3.;2 2,@;>A 3>2 -;H;>A ,O +<A;H<> @I,1/2 9< O,//,^<2 3..,+2;>A -, -I< =>?<@-;A3-,+n@ 
;>@-+1.-;,>@Q  */<3@< +<O<+ -, J<.-;,> )Q5Q8Q5 O,+ 322;-;,>3/ 2<-3;/@ +</3-<2 -, G+;,+ 3>2 .,>.,H;-3>- 
C'!SC -I<+3GEQ  J-3+-;>A 3- -I< T<<U 87 ?;@;- N3O-<+ T<<U 87 3@@<@@H<>-@ I3?< 9<<> G<+O,+H<2PK 
;>;-;3-;,> ,O ,+ .I3>A< ;> 93.UA+,1>2 *@! H<2;.3-;,>N@P ;>./12;>A .,+-;.,@-<+,;2@K >,>$@-<+,;23/ 
3>-;$;>O/3HH3-,+E 2+1A@ NMJ!=C@PK 3.<-3H;>,GI<>WG3+3.<-3H,/K /,^ G,-<>.E ,G;3-<@K 3>2 >,>$9;,/,A;. 
C'!SC@ N.,>.,H;-3>- 1@< ,O 1G -, 5 >,>$9;,/,A;. C'!SC@ <[.<G- -I< .,H9;>3-;,> ,O '#l 3>2 
/<O/1>,H;2<PK ;@ 3//,^<2 3@ G<+ /,.3/ /39</ ^;-I H3[;H1H 2,@<@ 3@ ,1-/;><2 ;> J<.-;,> )Q5Q8Q8Q
!- T<<U (7K @19\<.-@ ./3@@;O;<2 3@ >,>$+<@G,>2<+@ N2<O;><2 3@ >,- 3.I;<?;>A 3- /<3@- 3 56h ;HG+,?<H<>- 
;> -<>2<+ \,;>- .,1>- N#X4P 3>2 @^,//<> \,;>- .,1>- NJX4P 3- 9,-I T<<U (5 3>2 T<<U (7P ^;// I3?< -I< 
,G-;,> -, 322 ,+ H,2;OE 93.UA+,1>2 -I<+3GE O,+ *@!Q  
!- T<<U 5%K 3// @19\<.-@ 3//,.3-<2 -, G/3.<9, 3- "3@</;>< ^;// 9< @^;-.I<2 -, 9/;>2<2 !"#$%&% 
N+3>2,H;L<2 3- 93@</;>< -, <;-I<+ () HA cC ,+ 86 HA cCP -+<3-H<>- +<A3+2/<@@ ,O ./;>;.3/ +<@G,>@<Q
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!O-<+ -I< /3@- @19\<.- .,HG/<-<@ T<<U 5% @-12E ?;@;-K 3> 1>9/;>2<2 3>3/E@;@ ^;// 9< .,>21.-<2 O,+ -I< 
G1+G,@< ,O ;>;-;3/ +<A1/3-,+E @19H;@@;,>Q  #, H3;>-3;> ;>-<A+;-E ,O -I< -+;3/ 21+;>A -I< 9/;>2<2 )7$^<<U 
G<+;,2K @-12E @;-<@ 3>2 @19\<.-@ ^;// +<H3;> 9/;>2<2 1>-;/ 3// @19\<.-@ I3?< +<3.I<2 T<<U )7Q  ! 
@<.,>2 1>9/;>2<2 3>3/E@;@ H3E 9< .,>21.-<2 O,+ +<A1/3-,+E G1+G,@<@ 3O-<+ 3// @19\<.-@ I3?< .,HG/<-<2 
*<+;,2 (Q  ! O;>3/ 3>3/E@;@ ^;// 9< .,>21.-<2 3O-<+ 3// @19\<.-@ I3?< .,HG/<-<2 *<+;,2 5Q
J-3+-;>A 3- T<<U 87K @19\<.-@ ^I, O3;/ -, 2<H,>@-+3-< 3- /<3@- 56h ;HG+,?<H<>- ;> #X4 3>2 JX4 
.,HG3+<2 -, 93@</;>< 3- 5 .,>@<.1-;?< ?;@;-@ ^;// 9< 2;@.,>-;>1<2 O+,H @-12E 2+1A -+<3-H<>-Q
?&*@$#1&1 *$' F*&$ "-&)(-&* %#- ,$2+01&#$IEJ2+01&#$<  
F*&$ ,$2+01&#$<  
(Q !21/- H3/< ,+ O<H3/<K 3- /<3@- g (Z E<3+@ ,/2 3- J.+<<>;>A
5Q 4/;>;.3/ 2;3A>,@;@ ,O *@! ^;-I @EHG-,H ,>@<- 3- /<3@- 7 H,>-I@ G+;,+ -, -I< J.+<<>;>A :;@;- 3>2 

O1/O;//H<>- ,O -I< 4/3@@;O;.3-;,> 4+;-<+;3 O,+ *@! N4!J*!SP .+;-<+;3
8Q J19\<.- I3@ 3.-;?< 2;@<3@< 3- "3@</;>< 2<O;><2 3@ g 8 -<>2<+ \,;>-@ N93@<2 ,> 7Z \,;>- .,1>-@P 3>2 

g 8 @^,//<> \,;>-@ N93@<2 ,> 77 \,;>- .,1>-@P 3- J.+<<>;>A 3>2 "3@</;>< :;@;-@
%Q C;3A>,@;@ ,O 3.-;?< G/3`1< G@,+;3@;@ ,+ 2,.1H<>-<2 I;@-,+E ,O G/3`1< G@,+;3@;@
)Q J19\<.- I3@ I32 3> ;>32<`13-< +<@G,>@< N/3.U ,O <OO;.3.E 3O-<+ 3 H;>;H1H (5 ^<<U 21+3-;,> ,O 

-I<+3GEP ,+ ;>-,/<+3>.< -, -+<3-H<>- ^;-I 3- /<3@- ( 9C'!SC
F*&$ EJ2+01&#$<  
(Q *+;,+ <[G,@1+< -, 3>E X3>1@ o;>3@< NX!oP ;>I;9;-,+ N;>./12;>A 91- >,- /;H;-<2 -, +1[,/;-;>;9K 

-,O3.;-;>;9K 93+;.;-;>;9K 3>2 O;/A,-;>;9P
5Q 41++<>- -+<3-H<>- ^;-I j 5 >,>$9;,/,A;. C'!SC@ ,+ 1@< ,O C'!SC@ ,-I<+ -I3> '#lK JJmK V0DK 

3G+<H;/3@-K a4cK 91.;//3H;>< ,+ ;A1+3-;H,2 ,+ 1@< ,O '#l ;> .,H9;>3-;,> ^;-I V0D 3- "3@</;><
8Q a;@-,+E ,O O;9+,HE3/A;3K 3>E 3+-I+;-;@ ^;-I ,>@<- G+;,+ -, 3A< (F E<3+@K ,+ .1++<>- 2;3A>,@;@ ,O 

;>O/3HH3-,+E \,;>- 2;@<3@< ,-I<+ -I3> *@! N;>./12;>AK 91- >,- /;H;-<2 -, A,1-K ,?<+/3G .,>><.-;?< 
-;@@1< 2;@<3@<@K @./<+,2<+H3K G,/EHE,@;-;@K 2<+H3-,HE,@;-;@K @E@-<H;. /1G1@ <+E-I<H3-,@1@PQ  *+;,+ 
I;@-,+E ,O +<3.-;?< 3+-I+;-;@ ,+ 3[;3/ @G,>2E/,3+-I+;-;@ ;>./12;>A 3>UE/,@;>A @G,>2E/;-;@ 3>2 
>,>$+32;,A+3GI;. 3[;3/ @G,>2E/,3+-I+;-;@ ;@ G<+H;--<2 ;O 2,.1H<>-3-;,> ,O .I3>A< ;> 2;3A>,@;@ -, 
*@! ,+ 322;-;,>3/ 2;3A>,@;@ ,O *@! ;@ H32<Q  *+;,+ I;@-,+E ,O O;9+,HE3/A;3 ;@ G<+H;--<2 ;O 
2,.1H<>-3-;,> ,O .I3>A< ;> 2;3A>,@;@ -, *@! ,+ 2,.1H<>-3-;,> -I3- -I< 2;3A>,@;@ ,O O;9+,HE3/A;3 
^3@ H32< ;>.,++<.-/EQ

,$A(1)&@*)&#$*+ ;-#'02)< !"#$%&%
?#1(1< () HAK ,+ 86 HA ,>.< 23;/E
F#'( #% 3'.&$&1)-*)&#$< Y+3/
K(%(-($2( B8(-*6>< '3-.I;>A G/3.<9, O,+ !"#$%&%
?#1(< ( -39/<- ,>.< 23;/E
F#'( #% 3'.&$&1)-*)&#$< Y+3/
?0-*)&#$ #% B-(*).($)<  ()5 ^<<U@
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#I< G+;H3+E <OO;.3.E <>2G,;>- ;@ -I< G+,G,+-;,> ,O @19\<.-@ 3.I;<?;>A !4S56 +<@G,>@< 3- T<<U (5Q
#I< U<E H1/-;G/;.;-E 32\1@-<2 @<.,>23+E <OO;.3.E <>2G,;>-@ N<3.I 2,@< ,O !"#$%&% ?<+@1@ G/3.<9,P 3+<B
(Q 4I3>A< O+,H 93@</;>< ;> a!c$C= 3- T<<U (5d
5Q J-3-;. =>?<@-;A3-,+ _/,93/ !@@<@@H<>- N@=_!P ,O *@,+;3@;@ ,O 6 ,+ ( 3>2 3- /<3@- 3 5$G,;>- 

;HG+,?<H<>- O+,H 93@</;>< 3- T<<U (7d
8Q *@,+;3@;@ !+<3 J<?<+;-E =>2<[ N*!J=P F) +<@G,>@< 3- T<<U (7 NO,+ @19\<.-@ ^;-I g 8h "J! 

G@,+;3@;@ 3- 93@</;><Pd
%Q 4I3>A< O+,H 93@</;>< ;> JD$87 *4J 3- T<<U (5d
)Q *+,G,+-;,> ,O @19\<.-@ 3.I;<?;>A ';>;H3/ C;@<3@< !.-;?;-E N'C!P 3- T<<U 5%
7Q 4I3>A< O+,H 93@</;>< ;> D!4=#$D3-;A1< c1<@-;,>>3;+< 3- T<<U (5d 3>2 4I3>A< O+,H 93@</;>< ;> 

J</O$!@@<@@H<>- ,O *@,+;3@;@ JEHG-,H@ NJ!*JP c1<@-;,>>3;+< 3- T<<U (7Q
!22;-;,>3/ U<E @<.,>23+E <OO;.3.E <>2G,;>-@ N<3.I 2,@< ,O !"#$%&% ?<+@1@ G/3.<9,P 3+<B

! !4S)6WF6 +<@G,>@< 3- T<<U (5d
! !4S56 +<@G,>@< 3- T<<U 5Q

!4S56W)6WF6 +<@G,>@< +3-<@ ^;// 9< 2<-<+H;><2 93@<2 ,> 56hW)6hWF6h ,+ A+<3-<+ ;HG+,?<H<>- ;> #X4 
3>2 JX4 3>2 g 8 ,O -I< ) H<3@1+<@ ,O *3-;<>-n@ !@@<@@H<>- ,O *3;> MSJK *-_! ,O C;@<3@< !.-;?;-E MSJK 
*_! ,O C;@<3@< !.-;?;-E MSJK a!c$C=K ,+ I@ 4S*Q
#I< G+,G,+-;,> ,O @19\<.-@ 3.I;<?;>A 'C!R ^;// 9< 2<-<+H;><2 93@<2 ,> @19\<.-@ O1/O;//;>A ) ,O 
F ,1-.,H< H<3@1+<@B  #X4 p (d JX4 p (d *!J= p ( ,+ "J!$*@ p 8hd G3-;<>- 3@@<@@H<>- ,O G3;> 
p (Q) N6 b (6 MSJPd *-_!$2;@<3@< 3.-;?;-E p 5 N6 b (6 MSJPd a!c$C= @.,+< p 6Q)d 3>2 -<>2<+ <>-I<@<3/ 
G,;>-@ p (Q
#I< O,//,^;>A ,1-.,H< H<3@1+<@ ^;// 9< 3@@<@@<2 3- @.I<21/<2 -;H< G,;>-@ ,-I<+ -I3> -I,@< @G<.;O;<2 O,+ 
-I< G+;H3+E 3>2 U<E @<.,>23+E ?3+;39/<@B

! 4I3>A< O+,H 93@</;>< ;> ;>2;?;213/ .,HG,><>-@ ,O !4S +<@G,>@<d
! 4I3>A< O+,H 93@</;>< ;> #<>2<+ X,;>- 4,1>- N#X4P N6 b 7ZPd
! 4I3>A< O+,H 93@</;>< ;> J^,//<> X,;>- 4,1>- NJX4P N6 b 77Pd
! 4I3>A< O+,H 93@</;>< ;> *IE@;.;3> _/,93/ !@@<@@H<>- N*_!P b C;@<3@< !.-;?;-Ed
! 4I3>A< O+,H 93@</;>< ;> *3-;<>-n@ _/,93/ !@@<@@H<>- N*-_!P b C;@<3@< !.-;?;-Ed
! 4I3>A< O+,H 93@</;>< ;> *3-;<>-n@ !@@<@@H<>- ,O *3;> M1H<+;.3/ S3-;>A J.3/< NMSJPd
! 4I3>A< O+,H 93@</;>< ;> a<3/-I !@@<@@H<>- c1<@-;,>>3;+< b C;@39;/;-E =>2<[ Na!c$C=Pd
! 4I3>A< O+,H 93@</;>< ;> a;AI$J<>@;-;?;-E 4 S<3.-;?< *+,-<;> NI@$4S*Pd
! !4S 56W)6WF6 +<@G,>@< +3-<@d
! 4I3>A< O+,H 93@</;>< ;> V<<2@ C3.-E/;-;@ =>2<[ NVC=Pd
! 4I3>A< O+,H 93@</;>< ;> 23.-E/;-;@ .,1>-d
! *+,G,+-;,> ,O @19\<.-@ ^;-I +<@,/1-;,> ,O 23.-E/;-;@d
! 4I3>A< O+,H 93@</;>< ;> V0=d
! *+,G,+-;,> ,O @19\<.-@ ^;-I +<@,/1-;,> ,O <>-I<@;-;@ @;-<@ ;>./12<2 ;> -I< V0=d
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! 4I3>A< O+,H 93@</;>< ;> J*!S44 0>-I<@;-;@ =>2<[d
! *+,G,+-;,> ,O @19\<.-@ ^;-I +<@,/1-;,> ,O <>-I<@;-;@ @;-<@ ;>./12<2 ;> -I< J*!S44 0>-I<@;-;@ 

=>2<[d
! 4I3>A< O+,H 93@</;>< ;> -,-3/ <>-I<@;-;@ .,1>-d
! *+,G,+-;,> ,O @19\<.-@ ^;-I +<@,/1-;,> ,O <>-I<@;-;@d
! *!J= F)W&6W(66 +<@G,>@< +3-<@ NO,+ @19\<.-@ ^;-I g 8h ",2E J1+O3.< !+<3 N"J!P G@,+;3@;@ 3- 

93@</;><Pd
! *+,G,+-;,> ,O @19\<.-@ 3.I;<?;>A 3 @-3-;. =>?<@-;A3-,+ _/,93/ !@@<@@H<>- ,O G@,+;3@;@ N@=_!P 

@.,+< ,O 6 ,+ ( 3>2 3- /<3@- 3 5$G,;>- ;HG+,?<H<>- O+,H 93@</;><d
! "J!$*@d
! 4I3>A< O+,H 93@</;>< ;> ',2;O;<2 *@,+;3-;. !+-I+;-;@ S<@G,>@< 4+;-<+;3 N*@!S4Pd
! 4I3>A< O+,H 93@</;>< ;> C;@<3@< !.-;?;-E J.,+< 5Z NC!J5ZP N4S*Pd
! 4I3>A< O+,H 93@</;>< ;> C!J5Z N0JSPd
! 4I3>A< O+,H 93@</;>< ;> *@! C;@<3@< !.-;?;-E J.,+< N*!JC!JPd
! 4I3>A< O+,H 93@</;>< ;> C;@<3@< !.-;?;-E => *@,+;3-;. !+-I+;-;@ NC!*J!P @.,+<d
! 4I3>A< O+,H 93@</;>< ;> JI,+- D,+H 87 NJD$87P a<3/-I c1<@-;,>>3;+<d
! 4I3>A< O+,H 93@</;>< ;> D1>.-;,>3/ !@@<@@H<>- ,O 4I+,>;. =//><@@ #I<+3GE ND!4=#P$D3-;A1< 

c1<@-;,>>3;+<d
! 4I3>A< O+,H 93@</;>< ;> 01+,c,/$)C$)V N0c$)C$)VP c1<@-;,>>3;+<d
! 4I3>A< O+,H 93@</;>< ;> T,+U *+,21.-;?;-E 3>2 !.-;?;-E =HG3;+H<>- NT*!=P c1<@-;,>>3;+<d
! 4I3>A< O+,H 93@</;>< ;> a<3/-I S<@,1+.< q-;/;L3-;,> NaSqP c1<@-;,>>3;+<d
! 4I3>A< O+,H 93@</;>< ;> J</O$!@@<@@H<>- ,O *@,+;3@;@ JEHG-,H@ NJ!*JP c1<@-;,>>3;+<d
! 4I3>A< O+,H 93@</;>< ;> "3-I !>UE/,@;>A JG,>2E/;-;@ C;@<3@< !.-;?;-E =>2<[ N"!JC!=Pd
! "!JC!= )6 +<@G,>@< +3-<@d
! 4I3>A< O+,H 93@</;>< ;> ',+>;>A @-;OO><@@ NH<3> ,O "!JC!= c1<@-;,>@ ) 3>2 7Pd
! 4I3>A< O+,H 93@</;>< ;> !>UE/,@;>A JG,>2E/;-;@ C;@<3@< !.-;?;-E J.,+< N!JC!JPd
! *+,G,+-;,> ,O @19\<.-@ ^;-I !JC!J =>3.-;?< C;@<3@<d
! *+,G,+-;,> ,O @19\<.-@ ^;-I !JC!J '3\,+ =HG+,?<H<>-d
! *+,G,+-;,> ,O @19\<.-@ ^;-I !JC!J 4/;>;.3//E =HG,+-3>- =HG+,?<H<>-d
! *+,G,+-;,> ,O @19\<.-@ 3.I;<?;>A 3 ./;>;.3//E H<3>;>AO1/ ;HG+,?<H<>- ;> a!c$C= Ng 6Q8)PQ

;8*-.*2#L&$()&2<
"/,,2 @3HG/<@ O,+ 3@@3E ,O !"#$%&% 3>2 G,@@;9/E ,-I<+ H<2;.3-;,>@ ;> G/3@H3 ^;// 9< .,//<.-<2 3- <3.I 
?;@;- 3O-<+ 93@</;>< ;> *<+;,2 (Q
EJ6+#-*)#-> K(1(*-28 5*-&*4+(1 *$' 5*+&'*)&#$ =)0'&(1 GC6)&#$*+H<
*+,A>,@-;.K @1++,A3-<K G+<2;.-;?<K 3>2 GI3+H3.,2E>3H;. 9;,H3+U<+@ @;A>3-1+<@ H3E 9< <?3/13-<2Q  
J3HG/<@ O,+ 2;OO<+<>- 3GG/;.3-;,>@ ;>./12;>AK 91- >,- /;H;-<2 -,K GI3+H3.,A<><-;.K <G;A<><-;.K 
-+3>@.+;G-,H;.K H<-39,/,H;.K G+,-<,H;. 3>2 -3+A<-<2 ;>?<@-;A3-;,>@ ^;// 9< .,//<.-<2 3- ?3+;,1@ -;H< 
G,;>-@Q  !@@<@@H<>-@ ^;// ;>./12< 91- H3E >,- 9< /;H;-<2 -, >1./<;. 3.;2@K G+,-<;>@K H<-39,/;-<@K ,+ /;G;2@Q
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J3O<-E <?3/13-;,>@ ;>./12< 32?<+@< <?<>- N!0P H,>;-,+;>AK GIE@;.3/ <[3H;>3-;,>@K ?;-3/ @;A> 
H<3@1+<H<>-@K </<.-+,.3+2;,A+3H N04_PK 3>2 ./;>;.3/ /39,+3-,+E -<@-;>A NI<H3-,/,AEK .I<H;@-+EK 3>2 
1+;>3/E@;@P 3@ 3 H<3@1+< ,O @3O<-E 3>2 -,/<+39;/;-E O,+ -I< <>-;+< @-12E 21+3-;,>Q
=)*)&1)&2*+ F()8#'1<
E%%&2*2><
!// <OO;.3.E 3>3/E@<@ ^;// 9< .3++;<2 ,1- 1@;>A -I< D1// !>3/E@;@ J<- G,G1/3-;,>K ^I;.I ;>./12<@ 3// 
+3>2,H;L<2 @19\<.-@ ^I, +<.<;?< 3- /<3@- ,>< 2,@< ,O @-12E 2+1AQ
;(-&#' M E%%&2*2>
3$*+>1&1 #% )8( ;-&.*-> *$' N(> =(2#$'*-> E$'6#&$)1<
D,+ -I< A/,93/ 3>3/E@;@K .,HG3+;@,>@ ,O -I< G+;H3+E 3>2 U<E @<.,>23+E <OO;.3.E <>2G,;>-@ ^;// 9< H32< 
9<-^<<> -I< !"#$%&% () HA cC 3>2 86 HA cC A+,1G@ ?<+@1@ -I< .,H9;><2 G/3.<9, A+,1G@ O,+ 3// 
@19\<.-@Q  #I< ,?<+3// -EG< = <++,+ +3-< ,O -I< G+;H3+E 3>2 U<E @<.,>23+E <>2G,;>-@ O,+ -I< -^, 2,@<@ ^;// 
9< @-+,>A/E .,>-+,//<2 1@;>A 3 A+3GI;.3/ H1/-;G/< -<@-;>A G+,.<21+<Q
D,+ 9;>3+E <>2G,;>-@K O+<`1<>.;<@ 3>2 G<+.<>-3A<@ ^;// 9< +<G,+-<2 O,+ <3.I -+<3-H<>- A+,1GQ  *3;+^;@< 
.,HG3+;@,>@ O,+ <3.I ,O -I< !"#$%&% -+<3-H<>- A+,1G@ -, -I< .,H9;><2 G/3.<9, A+,1G@ ^;// 9< 
.,>21.-<2 1@;>A -I< 4,.I+3>$'3>-</$a3<>@L</ -<@- 32\1@-;>A O,+ H3;> @-+3-;O;.3-;,> O3.-,+@Q
D,+ .,>-;>1,1@ <>2G,;>-@K -I< H<3>K @-3>23+2 2<?;3-;,>K H<2;3>K 3>2 +3>A< ^;// 9< +<G,+-<2 O,+ <3.I 
-+<3-H<>- A+,1GQ  *3;+^;@< .,HG3+;@,>@ O,+ <3.I ,O -I< !"#$%&% -+<3-H<>- A+,1G@ -, -I< .,H9;><2 
G/3.<9, A+,1G@ ^;// 9< .3++;<2 ,1- 1@;>A -I< 3>3/E@;@ ,O .,?3+;3>.< H,2</ ^;-I -+<3-H<>- A+,1G 3@ -I< 
O;[<2 O3.-,+K 3>2 -I< .,++<@G,>2;>A 93@</;>< ?3/1< 3>2 -I< H3;> @-+3-;O;.3-;,> O3.-,+@ 3@ -I< .,?3+;3-<@Q
O#$@PB(-. E%%&2*2> %#- ;(-&#' M *$' ;(-&#' Q "#.4&$('<
V,>A$-<+H <OO;.3.E 9E -;H< G,;>- ^;// 9< @1HH3+;L<2 1@;>A 2<@.+;G-;?< @-3-;@-;.@Q
;8*-.*2#L&$()&2<
! >,>$/;><3+ H;[<2$<OO<.-@ H,2</;>A 3GG+,3.I ^;// 9< 1@<2 -, <@-;H3-< -I< G,G1/3-;,> .<>-+3/ ?3/1<@ 3>2 
-I< <HG;+;.3/ "3E<@;3> <@-;H3-<@ ,O -I< ;>2;?;213/ ?3/1<@ ,O !"#$%&% ,+3/ ./<3+3>.< N4VWDP 3>2 ?,/1H< 
,O 2;@-+;91-;,> N:WDPQ  !22;-;,>3/ G3+3H<-<+@ H3E 9< <@-;H3-<2 ;O 1@<O1/ ;> -I< ;>-<+G+<-3-;,> ,O -I< 23-3Q
=*%()><
J3O<-E 3>3/E@<@ ^;// 9< .3++;<2 ,1- 1@;>A -I< J3O<-E !>3/E@;@ J<-K ^I;.I ;>./12<@ 3// @19\<.-@ ^I, +<.<;?< 
3- /<3@- ,>< 2,@< ,O @-12E 2+1AQ  #I<+< ^;// 9< -^, @<-@ ,O G/3>><2 @3O<-E 3>3/E@;@B  @3O<-E 3>3/E@;@ 9E 
T<<U 5%K 3>2 /,>A$-<+H @3O<-E 3>3/E@;@Q  J3O<-E ^;// 9< 3@@<@@<2 9E !0@K GIE@;.3/ <[3H;>3-;,>K 
/39,+3-,+E 3@@<@@H<>-@K 04_K 3>2 ?;-3/ @;A>@Q  D+<`1<>.E -39/<@ 3>2 /;@-@ ,O @19\<.-@ ^;-I -+<3-H<>-$
<H<+A<>- !0@ 9E G+<O<++<2 -<+H 3@ ;> -I< '<2;.3/ C;.-;,>3+E O,+ S<A1/3-,+E !.-;?;-;<@ 2;.-;,>3+EK 9E 
@E@-<H ,+A3> ./3@@K 9E @<?<+;-EK 3>2 9E +</3-;,>@I;G -, -I< @-12E 2+1A 3@ 3@@<@@<2 9E -I< =>?<@-;A3-,+ ^;// 
9< G+,?;2<2Q  #I< .I3>A<@ O+,H 93@</;>< ;> ?;-3/ @;A>@K GIE@;.3/ <[3H;>3-;,> +<@1/-@K 3>2 ./;>;.3/ 
/39,+3-,+E ?3/1<@ ^;// 9< 3>3/EL<2 ;> 3 2<@.+;G-;?< H3>><+Q  JI;O- ,O /39,+3-,+E ?3/1<@ O+,H 93@</;>< -, 
2<O;><2 -;H< G,;>-@ ^;// 9< -391/3-<2Q

R 4,3-<@ V4K o3?3>31AI !K '<3@< *XK <- 3/Q  _+,1G O,+ +<@<3+.I 3>2 3@@<@@H<>- ,O G@,+;3@;@ 3>2 G@,+;3-;. 3+-I+;-;@ 
56() -+<3-H<>- +<.,HH<>23-;,>@ O,+ G@,+;3-;. 3+-I+;-;@Q  !+-I+;-;@ SI<1H3-,/Q  56(7d7ZN)PB(676$F(Q
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!"2 3%1& /4 5667(8%*&%/.1 *.9 :(4%.%&%/. /4 $(7;1

344-(A&*)&#$1

!4S !H<+;.3> 4,//<A< ,O SI<1H3-,/,AE
!0 !2?<+@< 0?<>-
!0J= !2?<+@< 0?<>-@ ,O JG<.;3/ =>-<+<@-
!V4 !9@,/1-< VEHGI,.E-< 4,1>-
!V# !V#
!M4 !9@,/1-< M<1-+,GI;/ 4,1>-
!>-;$44* !>-;$4E./;. 4;-+1//;>3-<2 *<G-;2<
!JC!J !>UE/,@;>A JG,>2E/;-;@ C;@<3@< !.-;?;-E J.,+<
!J# !@G3+-3-< #+3>@3H;>3@<
!q4 !+<3 1>2<+ -I< G/3@H3 .,>.<>-+3-;,>$-;H< .1+?<
"!JC!= "3-I !>UE/,@;>A JG,>2E/;-;@ C;@<3@< !.-;?;-E =>2<[
"4_ "3.;//1@ 43/H<--<$_1<+;>
9C'!SC ";,/,A;.3/ C;@<3@< ',2;OE;>A !>-;$SI<1H3-;. C+1A
"J! ",2E J1+O3.< !+<3
"qM "/,,2 q+<3 M;-+,A<>
4!J*!S 4/3@@;O;.3-;,> 4+;-<+;3 O,+ *@,+;3-;. !+-I+;-;@
4"4 4,HG/<-< "/,,2 4,1>-
44* 4E./;. 4;-+1//;>3-<2 *<G-;2<
4C!= 4/;>;.3/ C;@<3@< !.-;?;-E =>2<[
4VWD !GG3+<>- 4/<3+3>.<
4H3[ '3[;H1H Y9@<+?<2 */3@H3 4,>.<>-+3-;,>
4H;> ';>;H1H Y9@<+?<2 */3@H3 4,>.<>-+3-;,>
4SD 43@< S<G,+- D,+H
4J 4/;>;.3//E J;A>;O;.3>-
.@C'!SC 4,>?<>-;,>3//E @E>-I<-;. C;@<3@< ',2;OE;>A !>-;$SI<1H3-;. C+1A
4JS 4/;>;.3/ J-12E S<G,+-
4lS 4I<@- l$S3E
4r*8! 4E-,.I+,H< *%)6 8!
C!*J! C;@<3@< !.-;?;-E => *@,+;3-;. !+-I+;-;@
C!J C;@<3@< !.-;?;-E J.,+<
C'!SC C;@<3@< ',2;OE;>A !>-;$SI<1H3-;. C+1A
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C'4 C3-3 ',>;-,+;>A 4,HH;--<<
CM! C<,[E+;9,>1./<;. 3.;2
04_ 0/<.-+,.3+2;,A+3H
<4SD 0/<.-+,>;. 43@< S<G,+- D,+H
0C4 0/<.-+,>;. C3-3 43G-1+<
0C#! 02<-;. 3.;2 N<-IE/<><2;3H;><-<-+33.<-;. 3.;2P
0YT 0?<+E Y-I<+ T<<U
<*SY 0/<.-+,>;. *3-;<>- S<G,+-<2 Y1-.,H<
0c$)C$)V 01+,c,V$) C;H<>@;,>@ b ) V<?</@
0JS 0+E-I+,.E-< J<2;H<>-3-;,> S3-<
0q 01+,G<3> q>;,>
D!4=#$D D1>.-;,>3/ !@@<@@H<>- ,O 4I+,>;. =//><@@ #I<+3GE$D3-;A1<
D!J D1// !>3/E@;@ J<-
DC! qJ D,,2 3>2 C+1A !2H;>;@-+3-;,>
DJa D,//;./<$J-;H1/3-;>A a,+H,><
_4* _,,2 4/;>;.3/ *+3.-;.<
_DS _/,H<+1/3+ D;/-+3-;,> S3-<
a!c$C= a<3/-I !@@<@@H<>- c1<@-;,>>3;+< b C;@39;/;-E =>2<[
a".!9 a<G3-;-;@ " 4,+< !>-;9,2E 
a"@!A a<G3-;-;@ " J1+O3.< !>-;A<>
a": a<G3-;-;@ " :;+1@
a4c aE2+,[E.I/,+,`1;><
a4: !9 a<G3-;-;@ 4 :;+1@ !>-;9,2E
aCV$4 a;AI$C<>@;-E V;G,G+,-<;> 4I,/<@-<+,/
a=: a1H3> =HH1>,2<O;.;<>.E :;+1@
aSq a<3/-I S<@,1+.< q-;/;L3-;,>
I@$4S* a;AI$J<>@;-;?;-E 4 S<3.-;?< *+,-<;>
=4a =>-<+>3-;,>3/ 4,>O<+<>.< ,> a3+H,>;@3-;,>
=04 =>2<G<>2<>- 0-I;.@ 4,HH;--<<
=_S! =>-<+O<+,>$_3HH3 S</<3@< !@@3E
=S =>32<`13-< S<@G,>@<
=S" =>@-;-1-;,>3/ S<?;<^ ",3+2
=S# =>-<+3.-;?< S<@G,>@< #<.I>,/,AE
=qC =>-+31-<+;>< C<?;.<
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=qJ =>-+31-<+;>< a,+H,><$S</<3@;>A JE@-<H
X!o X3>1@ o;>3@<
VC! V,^ C;@<3@< !.-;?;-E
VC= V<<2@ C3.-E/;-;@ =>2<[
VCV$4 V,^$C<>@;-E V;G,G+,-<;> 4I,/<@-<+,/
V0D V<O/1>,H;2<
V0= V<<2@ 0>-I<@;-;@ =>2;.;<@
'!40 '3\,+ !2?<+@< 43+2;,?3@.1/3+ 0?<>-
'C '<2;.3/ C;+<.-,+
'C! ';>;H3/ C;@<3@< !.-;?;-E
'CSC ',2;O;.3-;,> ,O C;<- ;> S<>3/ C;@<3@<
'<2CS! '<2;.3/ C;.-;,>3+E O,+ S<A1/3-,+E !.-;?;-;<@
'#l '<-I,-+<[3-<
M M1H9<+
M4J M,- 4/;>;.3//E J;A>;O;.3>-
M'J4 M,>$'</3>,H3 JU;> 43>.<+
MYM'0' M,>$V;><3+ ';[<2$0OO<.-@ ',2</;>A
MS= M,>$S<@G,>2<+ =HG1-3-;,>
MSJ M1H<+;.3/ S3-;>A J.3/<
MJ!=C M,>$J-<+,;23/ !>-;$=>O/3HH3-,+E C+1A
Y4 Y9@<+?<2 43@<@
YV YG<>$/39</
*!J= *@,+;3@;@ !+<3 J<?<+;-E =>2<[
*"'4 *<+;GI<+3/ "/,,2 ',>,>1./<3+ 4<//
*4S *,/EH<+3@< 4I3;> S<3.-;,>
*4J *IE@;.3/ 4,HG,><>- J1HH3+E
*C *+<H3-1+< C;@.,>-;>13-;,>
*_! *IE@;.;3>n@ _/,93/ !@@<@@H<>-
*o *I3+H3.,U;><-;.@
**C *1+;O;<2 *+,-<;> C<+;?3-;?<
*SM !@ M<<2<2 NV3-;>B  *+, S< M3-3P
*SY *3-;<>-$S<G,+-<2 Y1-.,H<
*@! *@,+;3-;. !+-I+;-;@
*@!S4 *@,+;3-;. !+-I+;-;@ S<@G,>@< 4+;-<+;3
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*# *+<O<++<2 #<+H
*-_! *3-;<>-n@ _/,93/ !@@<@@H<>- ,O C;@<3@< !.-;?;-E
*q:! *@,+3/<>@ 3>2 q/-+3?;,/<- !
cC Y>.< C3;/E NV3-;>B  c13`1< C;<P
c,V c13/;-E ,O V;O<
c#. c# ;>-<+?3/ .,++<.-<2 O,+ I<3+- +3-<
S! SI<1H3-,;2 !+-I+;-;@
S!:0 0C4 JE@-<H O+,H '<2;23-3
S"4 S<2 "/,,2 4,1>-
S4# S3>2,H;L<2 4,>-+,//<2 #+;3/
SM! S;9,>1./<;. 3.;2
J!0 J<+;,1@ !2?<+@< 0?<>-
J!* J-3-;@-;.3/ !>3/E@;@ */3>
J!*J J</O$!@@<@@H<>- ,O *@,+;3@;@ JEHG-,H@
JD$87 87$=-<H JI,+- D,+H a<3/-I J1+?<E
JaJ JI3+GW?3> 2<+ a<;\2< J.,+<
@=_! J-3-;. =>?<@-;A3-,+ _/,93/ !@@<@@H<>- ,O *@,+;3@;@
JX4 J^,//<> X,;>- 4,1>-
JY4 JE@-<H Y+A3> 4/3@@
J*!S44 JG,>2E/,3+-I+;-;@ S<@<3+.I 4,>@,+-;1H ,O 43>323
JJm J1/O3@3/3L;><
JqJ!S J1@G<.-<2 q><[G<.-<2 J<+;,1@ !2?<+@< S<3.-;,>
#5# #+<3-$#,$#3+A<-
#! #I<+3G<1-;. !+<3
#! 'C #I<+3G<1-;. !+<3 '<2;.3/ C;+<.-,+
#" #19<+.1/,@;@
#"C #, "< C<-<+H;><2
#0!0 #+<3-H<>- <H<+A<>- 32?<+@< <?<>-
#X4 #<>2<+ X,;>- 4,1>-
#MD #1H,+ M<.+,@;@ D3.-,+
#EU5 #E+,@;>< U;>3@< 5
qVM qGG<+ V;H;- ,O M,+H3/
q:! q/-+3?;,/<- !
q:" q/-+3?;,/<- "
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:WD !GG3+<>- :,/1H< ,O C;@-+;91-;,>
T"4 TI;-< "/,,2 4<//
T*!= T,+U *+,21.-;?;-E 3>2 !.-;?;-E =HG3;+H<>-
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2"# $*6'( /4 </.&(.&1

M:R B&)+( ;*@( ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: M
(Q( JE>,G@;@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 5
(Q5 V;@- ,O !99+<?;3-;,>@ 3>2 C<O;>;-;,> ,O #<+H@QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Z
Q:R B*4+( #% "#$)($)1 :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: MS
S:R ,$)-#'02)&#$::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: MT
8Q( C;OO<+<>.<@ J-3-<H<>- QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 5%
8Q5 "<><O;-@ 3>2 S;@U@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 5%
U:R =)0'> C4D(2)&A( ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: QV
V:R ,$A(1)&@*)&#$*+ ;+*$::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: QV
)Q( Y?<+3// J-12E C<@;A> 3>2 */3>B  C<@.+;G-;,> QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 5)
)Q5 J</<.-;,> ,O J-12E *,G1/3-;,>QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 85
)Q5Q( =>./1@;,> 4+;-<+;3QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 85
)Q5Q5 0[./1@;,> 4+;-<+;3QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 8%
)Q5Q8 *+;,+K 4,>.,H;-3>-K 3>2 *+,I;9;-<2 #I<+3GE QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 8Z
)Q5Q8Q( *+;,+ #I<+3GE QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 8&
)Q5Q8Q5 *<+H;--<2 "3.UA+,1>2 *@!W*@Y #I<+3GE QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 8&
)Q5Q8Q8 *+,I;9;-<2 #I<+3GEQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ %5
)Q5Q8Q% S<@.1< #I<+3GEQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ %7
)Q5Q% 4,>-+3.<G-;,> S<.,HH<>23-;,>@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ %F
)Q8 0OO;.3.E 3>2 J3O<-E !@@<@@H<>-@W:3+;39/<@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ )6
)Q8Q( 0OO;.3.E 3>2 J3O<-E '<3@1+<H<>-@ !@@<@@<2 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ )6
)Q8Q(Q( J-12E *+,.<21+<@QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ )6
)Q8Q(Q5 YG-;,>3/ J3HG/<@ O,+ 0[G/,+3-,+E S<@<3+.I 3>2 :3/;23-;,> 

J-12;<@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ F(
)Q8Q5 C+1A 4,>.<>-+3-;,> '<3@1+<H<>-@QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ F5
)Q8Q5Q( '<3@1+<H<>- '<-I,2@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ F8
)Q8Q8 0OO;.3.E :3+;39/<@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ F8
)Q8Q8Q( *+;H3+E :3+;39/<@QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ F8
)Q8Q8Q5 o<E J<.,>23+E :3+;39/<@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ F8
)Q8Q8Q8 !22;-;,>3/ J<.,>23+E :3+;39/<@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ F%
)Q8Q% J3O<-E :3+;39/<@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ F7
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)Q8Q) *I3+H3.,U;><-;. :3+;39/<@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ F7
)Q8Q7 0[G/,+3-,+E S<@<3+.I 3>2 :3/;23-;,> J-12;<@ :3+;39/<@QQQQQQQQQQQQQQQQQQQQQQQQ FF
)Q% S<H,?3/ ,O J19\<.-@ O+,H #I<+3GE ,+ !@@<@@H<>- QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ FF
)Q%Q( C;@.,>-;>13-;,> ,O =>2;?;213/ J19\<.-@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ FF
)Q%Q5 C;@.,>-;>13-;,> ,O 0>-;+< J-12EQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Z6
)Q) #+<3-H<>-@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Z6
)Q)Q( #+<3-H<>-@ !2H;>;@-<+<2QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Z6
)Q)Q5 =2<>-;-E ,O =>?<@-;A3-;,>3/ *+,21.-N@PQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Z6
)Q)Q5Q( *3.U3A;>A 3>2 V39</;>AQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Z(
)Q)Q5Q5 J-,+3A< 3>2 C;@G,@;-;,> ,O J-12E C+1AN@P QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Z(
)Q)Q8 '<-I,2 ,O !@@;A>;>A J19\<.-@ -, #+<3-H<>- _+,1G@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Z(
)Q)Q% J</<.-;,> 3>2 #;H;>A ,O C,@< O,+ 03.I J19\<.- QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Z5
)Q)Q) "/;>2;>A QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Z8
)Q)Q)Q( "/;>2;>A ,O =>?<@-;A3-;,>3/ *+,21.- QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Z8
)Q)Q)Q5 "/;>2;>A ,O C3-3 O,+ C3-3 ',>;-,+;>A 4,HH;--<< NC'4P QQQQQQQQQQQQQQQQQQQQ Z%
)Q)Q7 #+<3-H<>- 4,HG/;3>.< QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Z)
)Q)QF C+1A !..,1>-39;/;-E QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Z)
)Q7 C;@.1@@;,> 3>2 X1@-;O;.3-;,> ,O J-12E C<@;A>QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Z7
)Q7Q( C;@.1@@;,> ,O J-12E C<@;A> 3>2 4I,;.< ,O 4,>-+,/ _+,1G@ QQQQQQQQQQQQQQQQQQ Z7
)Q7Q5 !GG+,G+;3-<><@@ ,O '<3@1+<H<>-@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ZF
)Q7Q8 J1;-39;/;-E ,O J19\<.- *,G1/3-;,> QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ZF
)Q7Q% J</<.-;,> ,O C,@<@ ;> -I< J-12E QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ ZF
W:R "#.6+*&$)1::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: TT
7Q( '<2;.3/ 4,HG/3;>-@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Z&
7Q(Q( C<O;>;-;,>@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Z&
7Q(Q(Q( !2?<+@< 0?<>- QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Z&
7Q(Q(Q5 J<+;,1@ !2?<+@< 0?<>-@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ &6
7Q(Q(Q8 !2?<+@< 0?<>-@ ,O JG<.;3/ =>-<+<@-QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ &(
7Q(Q5 !2?<+@< 0?<>- J<?<+;-E QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ &5
7Q(Q8 S</3-;,>@I;G -, J-12E C+1AQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ &5
7Q(Q% !2?<+@< 0?<>- 4,//<.-;,> *<+;,2 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ &8
7Q(Q) J<+;,1@ !2?<+@< 0?<>- S<G,+-;>A 3>2 '3/;A>3>.E S<G,+-;>A QQQQQQQQQQQQQQQ &%
7Q(Q7 *+<A>3>.EQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ &)
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7Q(QF #,[;.;-E '3>3A<H<>-QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ &7
7Q(QZ C3-3 ',>;-,+;>A 4,HH;--<< 3>2 #+;3/ ',>;-,+;>A 4,HH;--<<QQQQQQQQQQQQQ(66
7Q(Q& 43+2;,?3@.1/3+ !2\12;.3-;,> 4,HH;--<< QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(66
7Q5 *+,21.- 4,HG/3;>-QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(66
7Q5Q( C<O;>;-;,> QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(66
7Q5Q5 S<G,+-;>A QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(6(
X:R ;-#)#2#+ ?(A&*)&#$1 ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: MRM
T:R =)*)&1)&2*+ F()8#'1 *$' ?()(-.&$*)&#$ #% =*.6+( 

=&9( ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: MRQ
ZQ( J-3-;@-;.3/ 3>2 !>3/E-;.3/ */3>@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(65
ZQ(Q( !>3/E@;@ *,G1/3-;,>@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(68
ZQ(Q(Q( D1// !>3/E@;@ J<- ND!JPQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(68
ZQ(Q(Q5 *<+ *+,-,.,/ !>3/E@;@ J<- QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(68
ZQ(Q(Q8 J3O<-E !>3/E@;@ J<-QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(68
ZQ(Q5 J19\<.- !..,1>-39;/;-EK C;@G,@;-;,> 3>2 J-12E C+1A 0[G,@1+< QQQQQQQQQQQQ(68
ZQ(Q5Q( J19\<.- !..,1>-39;/;-E QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(68
ZQ(Q5Q5 J19\<.- C;@G,@;-;,>QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(6%
ZQ(Q5Q8 J-12E C+1A 0[G,@1+< QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(6%
ZQ(Q8 !>3/E@;@ ,O C<H,A+3GI;. 3>2 "3@</;>< 4I3+3.-<+;@-;.@QQQQQQQQQQQQQQQQQQQQQQQQ(6%
ZQ(Q% 0OO;.3.E !>3/E@;@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(6)
ZQ(Q%Q( *+;H3+E 0OO;.3.E :3+;39/< QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(6)
ZQ(Q%Q5 o<E J<.,>23+E 0OO;.3.E :3+;39/<@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(67
ZQ(Q%Q8 !22;-;,>3/ J<.,>23+E 0OO;.3.E :3+;39/<@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(67
ZQ(Q%Q% '1/-;G/;.;-E 4,>-+,/ O,+ -I< *+;H3+E 3>2 o<E J<.,>23+E 

0>2G,;>-@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(67
ZQ(Q%Q) =HG1-3-;,> '<-I,2@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(6F
ZQ(Q%Q7 V,>A$#<+H 0OO;.3.E O,+ *<+;,2 ( 3>2 *<+;,2 5 4,H9;><2 QQQQQQQQQQQQQQQQQQQ(6F
ZQ(Q) J3O<-E !>3/E@<@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(6Z
ZQ(Q)Q( _<><+3/ 4,>@;2<+3-;,>@QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(6Z
ZQ(Q)Q5 !>3/E@;@ ,O !2?<+@< 0?<>-@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(6Z
ZQ(Q)Q5Q( #+<3-H<>-$0H<+A<>- !2?<+@< 0?<>-@ N#0!0P QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(6Z
ZQ(Q)Q5Q5 J<+;,1@ !2?<+@< 0?<>-@ 3>2 C<3-I QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(6&
ZQ(Q)Q8 !>3/E@;@ ,O V39,+3-,+EK :;-3/ J;A>K 3>2 04_ C3-3 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ((6

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Ann Rheum Dis

 doi: 10.1136/annrheumdis-2020-218870–9.:10 2020;Ann Rheum Dis, et al. Mease PJ



!"#$%&%
'()$))% *+,-,.,/
012+34# 56(7$66%()5$86

(7

ZQ(Q7 *I3+H3.,U;><-;. 3>2 0[G,@1+<$S<@G,>@< !>3/E@<@QQQQQQQQQQQQQQQQQQQQQQQQQQQQQ((6
ZQ5 C<-<+H;>3-;,> ,O J3HG/< J;L< QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(((
ZQ8 S3>2,H;L3-;,> '<-I,2@QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(((
Y:R E)8&21:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: MMM
&Q( =>2<G<>2<>- 0-I;.@ 4,HH;--<< N=04P ,+ =>@-;-1-;,>3/ S<?;<^ 

",3+2 N=S"P QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(((
&Q5 0-I;.3/ 4,>21.- ,O -I< J-12E QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ((5
&Q8 J19\<.- =>O,+H3-;,> 3>2 4,>@<>- QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ((5
&Q8Q( =>O,+H<2 4,>@<>- D,+H 3>2 0[G/3>3-,+E '3-<+;3/ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ((8
&Q8Q5 S<?;@;,> ,O -I< 4,>@<>- D,+H 3>2 0[G/3>3-,+E '3-<+;3/ QQQQQQQQQQQQQQQQQQQQQ((8
MR:R =#0-2( ?#20.($)1 *$' "*1( K(6#-) Z#-. 

"#.6+()&#$ :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: MMU
(6Q( J,1+.< C,.1H<>-@QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ((%
(6Q5 43@< S<G,+- D,+H@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ((%
MM:R ?*)* [0*+&)> 3110-*$2( :::::::::::::::::::::::::::::::::::::::::::::::::::: MMW
MQ:R \1( #% ,$%#-.*)&#$ :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: MMW
MS:R "#.6+()&#$ #% )8( =)0'> ::::::::::::::::::::::::::::::::::::::::::::::::::: MMT
MU:R ,$A(1)&@*)#-]1 3@-((.($) :::::::::::::::::::::::::::::::::::::::::::::::::: MMY
MV:R K(%(-($2( O&1):::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: MQR

3%1& /4 $*6'(1

#39/< (Q 0[3HG/<@ ,O 4,HH,>/E q@<2 J-+,>A 4r*8! =>I;9;-,+@ 3>2 
=>21.<+@QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ %%

#39/< 5Q 4/;>;.3/ V39,+3-,+E #<@-@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 7(
#39/< 8Q =2<>-;-E ,O =>?<@-;A3-;,>3/ *+,21.- QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ Z(
#39/< %Q JG<.;O;. #,[;.;-E '3>3A<H<>- _1;2</;><@ O,+ !9>,+H3/ 

V39,+3-,+E :3/1<@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ &Z

3%1& /4 =%+>7(1

D;A1+< (Q J-12E C<@;A>QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 5&
D;A1+< 5Q 4+;-<+;3 O,+ a": CM! *4S c13/;-3-;?< #<@-;>A QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ 7%
D;A1+< 8Q !2?<+@< 0?<>- 4,//<.-;,> QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ &8
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3%1& /4 500(.9%?(1

!GG<>2;[ !Q S<@G,>@;9;/;-;<@ ,O -I< 4/;>;.3/ =>?<@-;A3-,+ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(57
!GG<>2;[ "Q V;@- ,O *+,-,.,/ J;A>3-,+;<@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(5Z
!GG<>2;[ 4Q J-12E !.-;?;-;<@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(5&
!GG<>2;[ CQ J-12E !.-;?;-;<@ b YG-;,>3/ J3HG/<@ O,+ 0[G/,+3-,+E S<@<3+.I ,+ 

:3/;23-;,> J-12;<@ QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(87
!GG<>2;[ 0Q SI<1H3-,/,AE 4,HH,> #,[;.;-E 4+;-<+;3 ?Q5Q6 0[3HG/< QQQQQQQQQQQQQQQQQQQQ(8F
!GG<>2;[ DQ V3-<>- #" S;@U !@@<@@H<>- D,+H 0[3HG/< QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ(%&
!GG<>2;[ _Q #I< 4!J*!S 4+;-<+;3 QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ()6
!GG<>2;[ aQ V,.3/ S<`1;+<H<>-@QQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQQ()(
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@"# A.&7/9>?&%/.

*@,+;3-;. !+-I+;-;@

*@,+;3-;. !+-I+;-;@ N*@!P ;@ 3 .I+,>;. @E@-<H;. ;>O/3HH3-,+E 2;@<3@< ./3@@;O;<2 3@ 3 
@19$-EG< ,O @G,>2E/,3+-I+;-;@ NJG!P 3>2 .I3+3.-<+;L<2 9E -I< 3@@,.;3-;,> ,O 3+-I+;-;@ 3>2 
G@,+;3@;@Q  *@! .3> 2<?</,G 3- 3>E -;H<K 91- O,+ H,@- G<,G/< ;- 3GG<3+@ 9<-^<<> -I< 3A<@ ,O 
86 3>2 )6K 3>2 ;- 3OO<.-@ H<> 3>2 ^,H<> <`13//EQ(  #I< .,1+@< ,O *@! ;@ 1@13//E 
.I3+3.-<+;L<2 9E O/3+<@ 3>2 +<H;@@;,>@Q(  V<O- 1>-+<3-<2K G3-;<>-@ ^;-I *@! .3> I3?< 
G<+@;@-<>- ;>O/3HH3-;,>K G+,A+<@@;?< \,;>- 23H3A<K 2;@39;/;-EK 3>2 3 +<21.<2 /;O< 
<[G<.-3>.EQ(K5  D,+ H,@- G3-;<>-@K @U;> H3>;O<@-3-;,>@ G+<23-< -I< 3+-I+;-;@Q(

*3-;<>-@ ^;-I *@! <[G<+;<>.< ?3+E;>A .,H9;>3-;,>@ ,O 2;@<3@< H3>;O<@-3-;,>@ 3OO<.-;>A -I< 
@E>,?;1HK -<>2,>@K <>-I<@<@K @U;>K 3>2 9,><Q  #I<@< H3>;O<@-3-;,>@ ,O 2;@<3@< +3>A< ;> 
G+<?3/<>.< ^;-I G<+;GI<+3/ 3+-I+;-;@ 3>2 ?3+;39/< 2<A+<<@ ,O G@,+;3@;@ ,9@<+?<2 ;> 3// 
G3-;<>-@ 3- @,H< G,;>- 21+;>A -I<;+ 2;@<3@< .,1+@<K 3[;3/ 2;@<3@< ;> %6 b F%h 2<G<>2;>A ,> 
-I< .+;-<+;3 1@<2 O,+ 2;3A>,@;@K8 <>-I<@;-;@ ;> 5) b )(hK 23.-E/;-;@ ;> Z b )&h%$7 3>2 
3>-<+;,+ 1?<;-;@ ;> 5 b 5)hQF  !22;-;,>3//EK *@! G3-;<>-@ 3+< H,+< /;U</E -, <[G<+;<>.< -I< 
.,$H,+9;2 .,>2;-;,>@ ,O .3+2;,?3@.1/3+ 2;@<3@<K H<-39,/;. @E>2+,H<K ,9<@;-EK 2;39<-<@K 
O3--E /;?<+ 2;@<3@<K ;>O/3HH3-,+E 9,^</ 2;@<3@<K U;2><E 2;@<3@<K ,@-<,G,+,@;@K 
O;9+,HE3/A;3KZ 2<G+<@@;,>K 3>2 3>[;<-E -I3> I<3/-IE @19\<.-@K& 3>2 I3?< 2<.+<3@<2 `13/;-E 
,O /;O< 3>2 O1>.-;,>3/ ;HG3;+H<>-Q(6K((

#I< G+<?3/<>.< ,O *@! ?3+;<@ 9E +<A;,> 3>2 I3@ 9<<> +<G,+-<2 3@ 6Q(8h ;> M,+-I 
!H<+;.3K 6Q6Fh ;> J,1-I !H<+;.3K 6Q(&h ;> 01+,G<K 6Q6( b 6Q6Fh ;> !O+;.3K -I< ';22/< 
03@-K 3>2 !@;3Q(5

*@! G3-;<>-@ +<`1;+< -+<3-H<>- ,O -I< <>-;+< @G<.-+1H ,O 2;@<3@< H3>;O<@-3-;,>@Q  #I< 
G+;H3+E A,3/ ,O -+<3-;>A G3-;<>-@ ^;-I *@! ;@ -, H3[;H;L< /,>A$-<+H I<3/-I$+</3-<2 `13/;-E 
,O /;O<K -I+,1AI .,>-+,/ ,O @EHG-,H@K G+<?<>-;,> ,O @-+1.-1+3/ 23H3A<K >,+H3/;L3-;,> ,O 
O1>.-;,> 3>2 @,.;3/ G3+-;.;G3-;,> 3>2 39+,A3-;,> ,O ;>O/3HH3-;,>Q  =>;-;3/ -+<3-H<>- ,O 
H1@.1/,@U</<-3/ @EHG-,H@ ;@ .,HG,@<2 ,O >,>@-<+,;23/ 3>-;$;>O/3HH3-,+E 2+1A@ 
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NMJ!=C@P 3>2 /,.3/ .,+-;.,@-<+,;2 ;>\<.-;,>@K ^I;/< -,G;.3/ -I<+3G;<@ 3+< 1@<2 O,+ -I< 
;>;-;3/ -+<3-H<>- ,O G@,+;3@;@Q  D,+ G3-;<>-@ ^I, <[G<+;<>.< /3.U ,O <OO;.3.E ,+ -,[;.;-E ^;-I 
-I<@< H<3@1+<@K O,+ -I< -+<3-H<>- ,O G<+;GI<+3/ 3+-I+;-;@K 9,-I -I< 01+,G<3> V<3A1< 
!A3;>@- SI<1H3-;@H N0qV!SP(8 3>2 _+,1G O,+ S<@<3+.I 3>2 !@@<@@H<>- ,O *@,+;3@;@ 
3>2 *@,+;3-;. !+-I+;-;@ N_S!**!P(% +<.,HH<>2 @E@-<H;. -I<+3GE ^;-I .,>?<>-;,>3/ 
2;@<3@< H,2;OE;>A 3>-;$+I<1H3-;. 2+1A@ N.C'!SC@P NH<-I,-+<[3-< e'#lfK /<O/1>,H;2< 
eV0DfK @1/O3@3/3L;>< eJJmfK ,+ .;./,@G,+;> !PK O,//,^<2 9E 3>-;$-1H,+ ><.+,@;@ O3.-,+ 
N#MDP -I<+3GE ;> G3-;<>-@ ^I, 2, >,- +<@G,>2 32<`13-</E -, .C'!SC@Q  Y-I<+ 9;,/,A;. 
-I<+3G;<@ N<QAQK =V$(5W58 ,+ =V$(F ;>I;9;-,+@P 3+< 3/@, +<.,HH<>2<2 3@ 3/-<+>3-;?<@ -, 3>-;$
#MD ;>I;9;-,+@ ;> @</<.-<2 *@! G3-;<>-@Q  !22;-;,>3/ @G<.;O;. +<.,HH<>23-;,>@ 2;OO<+ 
@/;AI-/E 9<-^<<> 0qV!S 3>2 _S!**!K I,^<?<+ +<.,HH<>23-;,>@ O,+ -I<+3G<1-;. 
.I,;.< 3+< H32< 93@<2 ,> 3 G3-;<>-n@ ./;>;.3/ G+<@<>-3-;,> 3@ @,H< H3>;O<@-3-;,>@ ,O *@!K 
@1.I 3@ <>-I<@;-;@K 23.-E/;-;@K 3>2 3[;3/ 2;@<3@< 3+< <;-I<+ >,- +<@G,>@;?< ,+ G,,+/E 
+<@G,>@;?< -, .C'!SC@Q  !22;-;,>3/ -I<+3G<1-;. ,G-;,>@ 3+< 3/@, +<.,HH<>2<2 
@G<.;O;.3//E O,+ -+<3-H<>- ,O @U;> 2;@<3@<Q(8K(%

C<@G;-< -I< 9<><O;.;3/ +<@1/-@ 3.I;<?<2 ^;-I .1++<>-/E 3?3;/39/< 9;,/,A;. 3A<>-@K 
3GG+,[;H3-</E %6h ,O G3-;<>-@ 2, >,- I3?< 3- /<3@- 56h ;HG+,?<H<>- ;> !H<+;.3> 
4,//<A< ,O SI<1H3-,/,AE N!4SP @.,+<@(8K()$5( 3>2 ,>/E )Zh55 -, 7(h58 ,O G3-;<>-@ ^;-I 
*@! ^I, +<.<;?< -I<H 3+< 39/< -, 3.I;<?< ./;>;.3/ +<H;@@;,> 3O-<+ ( E<3+ ,O -+<3-H<>-K 
^;-I ,>/E 3GG+,[;H3-</E %8h 3.I;<?;>A @1@-3;><2 +<H;@@;,> O,+ 3- /<3@- ( E<3+Q5%  #I1@K 
-I<+< +<H3;>@ 3 ./<3+ H<2;.3/ ><<2 O,+ 322;-;,>3/ -I<+3G<1-;. ,G-;,>@ ;> *@! O,+ G3-;<>-@ 
^;-I ;>32<`13-< +<@G,>@< -, ,+ ;>-,/<+3>.< -, .1++<>-/E 3?3;/39/< -I<+3G;<@Q

#3+A<-;>A -I< X3>1@ U;>3@< NX!oP @;A>3/;>A G3-I^3E O,+ 31-,;HH1>< 2;@<3@<@K @1.I 3@ 
*@!K +I<1H3-,;2 3+-I+;-;@ NS!PK 4+,I>n@ 2;@<3@<K 1/.<+3-;?< .,/;-;@ Nq4PK 3>2 3-,G;. 
2<+H3-;-;@K ;@ @1GG,+-<2 9E -I< ;>?,/?<H<>- ,O ?3+;,1@ G+,$;>O/3HH3-,+E .E-,U;><@ -I3- 
@;A>3/ ?;3 X!o G3-I^3E@ ;> -I< G3-I,A<><@;@ ,O -I<@< ;HH1><$+</3-<2 2;@,+2<+@Q  #I< 
3.-;?3-;,> ,O X!o @;A>3/;>A ;>;-;3-<@ <[G+<@@;,> ,O @1+?;?3/ O3.-,+@K .E-,U;><@K 
.I<H,U;><@K 3>2 ,-I<+ H,/<.1/<@ -I3- O3.;/;-3-< /<1U,.E-< .<//1/3+ -+3OO;.U;>A 3>2 .<// 
G+,/;O<+3-;,>K ^I;.I .,>-+;91-< -, ;>O/3HH3-,+E 3>2 31-,;HH1>< 2;@,+2<+@Q5)K57
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#I< X!o O3H;/E ;@ .,HG,@<2 ,O % H<H9<+@B  X!o(K 5K 8K 3>2 -E+,@;>< U;>3@< 5 N#EU5PQ  
#I<@< .E-,G/3@H;. -E+,@;>< U;>3@<@ 3.- ;> -3>2<H -, 3.-;?3-< -I< J;A>3/ #+3>@21.<+ 3>2 
!.-;?3-,+ ,O #+3>@.+;G-;,> NJ#!#P -I3- -+3>@21.< .E-,U;><$H<2;3-<2 @;A>3/@K 3>2 3+< 
3@@,.;3-<2 ^;-I H1/-;G/< H<H9+3>< .E-,U;>< +<.<G-,+@ @1.I 3@ .,HH,> A3HH3$.I3;> 
N4_4P +<.<G-,+@ 3>2 -I< A/E.,G+,-<;> (86 -+3>@$H<H9+3>< G+,-<;>@Q5F  X!o8 3>2 X!o( 
3+< .,HG,><>-@ ,O -I< 4_4 .E-,U;>< +<.<G-,+ .,HG/<[<@ -I3- 3+< +<@G,>@;9/< O,+ -I< 
@;A>3/;>A ,O -I< ;>O/3HH3-,+E .E-,U;><@ =V$5K $%K $FK $&K $() 3>2 $5(d ^I<+<3@ =V$(5 3>2 
=V$58 @;A>3/ -I+,1AI X!o5 3>2 #EU5Q5Z  *+,G3A3-;,> ,O -I<@< @;A>3/@ ;@ ;HG,+-3>- ;> -I< 
3HG/;O;.3-;,> ,O ;>O/3HH3-,+E +<@G,>@<@Q  TI;/< -I< <[3.- H<.I3>;@H ,O *@! I3@ >,- 
9<<> O1//E </1.;23-<2K H1/-;G/< .E-,U;><@ @1.I 3@ =V$(K $7K $(5K $(FK $56K 3>2 $58 3+< 
-I,1AI- -, 9< ;>?,/?<2 ;> -I< 3.-;?3-;,> 3>2 G+,/;O<+3-;,> ,O <G;2<+H3/ U<+3-;>,.E-<@ ;> 
G@,+;3-;. /<@;,>@Q5&  #I< =V (FW=V$58 .E-,U;>< 3[;@ ;@ 3/@, -I,1AI- -, 9< ;HG,+-3>- ;> *@! 
G3-I,A<><@;@Q86  #I1@K 9/,.U32< ,O <;-I<+ X!o( ,+ #EU5 .,1/2 ;>I;9;- -I< +<@G,>@< ,O 
.<>-+3/ .E-,U;>< @;A>3/@ -I,1AI- -, 9< ;HG,+-3>- ;> -I< G3-I,A<><@;@ ,O *@!Q

#,O3.;-;>;9 ;@ 3> ,+3/ X!o ;>I;9;-,+ -I3- ;>I;9;-@ X!o(K X!o5K 3>2 X!o8 ^;-I I;AI 
;> ?;-+, O1>.-;,>3/ @G<.;O;.;-E O,+ U;>3@<@ ( 3>2 8Q  #,O3.;-;>;9 ;@ .1++<>-/E ;> *I3@< 8 
2<?</,GH<>- ;> *@!Q  #I< *I3@< 8 @-12;<@ <?3/13-<2 -I< <OO;.3.E 3>2 @3O<-E ,O -,O3.;-;>;9 
) HA 3>2 (6 HA -^;.< 23;/E N"=CP ;> 321/- G3-;<>-@ ^;-I 3.-;?< *@! ^I, I32 3> 
;>32<`13-< +<@G,>@< -, 3- /<3@- ,>< .,>?<>-;,>3/ @E>-I<-;. C'!SC N.@C'!SCP 3>2 
^I, ^<+< #MD ;>I;9;-,+$>3s?< NY*!V "+,32<>P ,+ ^I, I32 3> ;>32<`13-< +<@G,>@< -, 3- 
/<3@- ( #MD ;>I;9;-,+ NY*!V "<E,>2PQ  ",-I @-12;<@ 3.I;<?<2 -I< G+;H3+E <>2G,;>-@ ,O 
!4S56 3>2 .I3>A< ;> a<3/-I !@@<@@H<>- c1<@-;,>>3;+< C;@39;/;-E =>2<[ Na!c C=P 
?<+@1@ G/3.<9, O,+ 9,-I -I< ) HA "=C 3>2 (6 HA "=C 2,@<@ 3- ',>-I 8Q  C3-3 +<G,+-<2 
O+,H Y*!V "+,32<> ;>2;.3-< !4S56 +<@G,>@< 3- ',>-I 8 O,+ G/3.<9,K -,O3.;-;>;9 ) HA 
"=CK -,O3.;-;>;9 (6 HA "=CK 3>2 323/;H1H39 %6 HA 0YT ,O 88Q8hK )6Q)hK 76Q7hK 3>2 
)(Q&hK +<@G<.-;?</Ed G$?3/1< ?<+@1@ G/3.<9, O,+ <3.I 3.-;?< -I<+3GE ^3@ p 6Q6)Q  !- 
',>-I 8K @-3-;@-;.3//E @;A>;O;.3>- +<@1/-@ ;> O3?,+ ,O -,O3.;-;>;9 ,?<+ G/3.<9, O,+ 9,-I 2,@< 
A+,1G@ ^<+< 3/@, ,9@<+?<2 O,+ !4S)6WF6 +<@G,>@<@K 3>2 *!J=F) +<@G,>@<Q  J1G<+;,+;-E ,O 
-,O3.-;>;9 ?<+@1@ G/3.<9, ^3@ @<<> ;> -I< V<<2@ 0>-I<@;-;@ =>2<[ NV0=PK 3>2 C3.-E/;-;@ 
J<?<+;-E J.,+< NCJJP 3- -I< (6 HA "=C 2,@< ,>/EQ  S<@1/-@ O,+ -I< G+;H3+E 3>2 +<G,+-<2 
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@<.,>23+E <OO;.3.E <>2G,;>-@ ^<+< H3;>-3;><2 -, ',>-I (5Q  M, +32;,A+3GI;. 23-3 ^<+< 
+<G,+-<2 3- ',>-I 8 N<>2 ,O 2,19/<$9/;>2 G<+;,2Pd I,^<?<+ 3- ',>-I (5 /;--/< +32;,A+3GI;. 
G+,A+<@@;,> ^3@ ,9@<+?<2 ;> 3>E 2,@< A+,1GQ8(  Y*!V "<E,>2 +<@1/-@ O,+ !4S56 
+<@G,>@< 3- ',>-I 8 O,+ G/3.<9,K -,O3.;-;>;9 ) HA "=CK 3>2 -,O3.;-;>;9 (6 HA "=C ^<+< 
58QFhK %&Q7hK 3>2 %FQ6hK +<@G<.-;?</Ed G$?3/1< ?<+@1@ G/3.<9, O,+ <3.I 3.-;?< -I<+3GE 
^3@ p 6Q666(Q  !- ',>-I 8 @-3-;@-;.3//E @1G<+;,+ +<@1/-@ ;> O3?,+ ,O -,O3.;-;>;9 3- 9,-I 
2,@<@ ?<+@1@ G/3.<9, O,+ !4S)6K V0=K 3>2 CJJ ^<+< 3/@, ,9@<+?<2 ^;-I @1G<+;,+;-E ,?<+ 
G/3.<9, O,+ *!J=F) 2<H,>@-+3-<2 ,>/E 3- -I< (6 HA "=C 2,@< ^I;/< !4SF6 +<@G,>@< ^3@ 
>,- @;A>;O;.3>-/E 2;OO<+<>- O+,H G/3.<9, O,+ <;-I<+ 2,@< A+,1GQ85  #I< ,9@<+?<2 @3O<-E 
O;>2;>A@ O,+ 9,-I @-12;<@ ^<+< .,>@;@-<>- ^;-I -I,@< ,9@<+?<2 ;> -I< S! 3>2 G@,+;3@;@ 
2<?</,GH<>- G+,A+3H@Q  => +</3-<2 2;@<3@<@ NS!K( G@,+;3@;@K88 3>2 3>UE/,@;>A 
@G,>2E/;-;@8%PK -,O3.;-;>;9 I3@ 2<H,>@-+3-<2 3> ;HG3.- ,> @;A>@ 3>2 @EHG-,H@K 3@ 
H<3@1+<2 9E !4SK *@,+;3@;@ !+<3 3>2 J<?<+;-E =>2<[ N*!J=PK 3>2 !@@<@@H<>- ;> 
!>UE/,@;>A JG,>2E/;-;@ N!J!JP +<@G,>@< .+;-<+;3Q8($8)

!"#$%&% ;@ 3 >,?</ X!o( ;>I;9;-,+ 9<;>A 2<?</,G<2 O,+ -I< -+<3-H<>- ,O 321/- G3-;<>-@ 
^;-I ;>O/3HH3-,+E 2;@<3@<@Q  "3@<2 ,> ;> ?;-+, @</<.-;?;-E 3@@3E@ 3>2 ;> ?;?, 3>;H3/ 
H,2</@K !"#$%&% I3@ 2<H,>@-+3-<2 ;>I;9;-;,> ,O X!o( 3- <OO;.3.;,1@ 2+1A <[G,@1+< 
/<?</@ -I3- @G3+< 3> ;>I;9;-,+E <OO<.- ,> X!o5Q  #I< <>I3>.<2 @</<.-;?;-E ,O !"#$%&% H3E 
I3?< -I< G,-<>-;3/ O,+ 3> ;HG+,?<2 9<><O;-W+;@U G+,O;/< 9E H;-;A3-;>A X!o5 ;>I;9;-,+E 
<OO<.-@ ,> <+E-I+,G,;<@;@ 3>2 HE</,G,;<@;@Q

!"#$%&% 4/;>;.3/ C<?</,GH<>-

#, 23-<K @;>A/< 3>2 H1/-;G/< 2,@<@ ,O !"#$%&% I3?< 9<<> @-12;<2 ;> I<3/-IE ?,/1>-<<+@ ;> 
(6 *I3@< ( @-12;<@ N,>< ,O ^I;.I 3/@, <HG/,E<2 3 @19@-12E ;> @19\<.-@ ^;-I H;/2 -, 
H,2<+3-< S!PK ^I;.I I3?< .,HG/<-<2 @-12E .,>21.-Q  => 322;-;,>K !"#$%&% I3@ 9<<> 
@-12;<2 ;> % *I3@< 5 -+;3/@ ;> @19\<.-@ ^;-I S! ,+ 4+,I>n@ 2;@<3@<Q  #^, ,O -I<@< *I3@< 5 
-+;3/@ I3?< .,HG/<-<2 @-12E .,>21.-B  5 +3>2,H;L<2 .,>-+,//<2 -+;3/@ NS4#@P ;> 
)F) @19\<.-@ ^;-I H,2<+3-</E -, @<?<+</E 3.-;?< S! ,> 93.UA+,1>2 '#l 
NJ-12;<@ '(8$))6 3>2 '(8$)8FPQ  Y>< ,G<>$/39</ <[-<>@;,> -, -I< .,HG/<-<2 S! @-12;<@ 
NJ-12E '(8$)8ZP 3>2 ( +3>2,H;L<2K 2,@<$+3>A;>AK G/3.<9,$.,>-+,//<2 @-12E 
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NJ-12E '(8$F%6P ;> @19\<.-@ ^;-I H,2<+3-</E -, @<?<+</E 3.-;?< 4+,I>n@ 2;@<3@< ^;-I 3 
I;@-,+E ,O ;>32<`13-< +<@G,>@< -, ,+ ;>-,/<+3>.< -, 3>-;$#MD -I<+3GE 3+< ,>A,;>AQ  #I< S! 
*I3@< 8 ./;>;.3/ 2<?</,GH<>- G+,A+3H I3@ 9<<> ;>;-;3-<2 3>2 ^;// ;>./12< 7 +3>2,H;L<2K 
.,>-+,//<2 @-12;<@ O,//,^<2 9E /,>A$-<+H <[-<>@;,> G<+;,2@Q

M, *I3@< 5 @-12;<@ ;> @19\<.-@ ^;-I *@! I3?< 9<<> G<+O,+H<2 ^;-I !"#$%&%Q  S<@1/-@ 
O+,H -I< *I3@< 5 +3>2,H;L<2 .,>-+,//<2 @-12;<@ ;> @19\<.-@ ^;-I S! 3+< 3?3;/39/<Q  
0OO;.3.E ,O -+<3-H<>- ^;-I !"#$%&% ;> G3-;<>-@ ^;-I H,2<+3-< -, @<?<+< S! ^3@ 
2<H,>@-+3-<2 ;> 9,-I *I3@< 5 J-12;<@ '(8$))6 3>2 '(8$)8FQ  S<@1/-@ O+,H 9,-I @-12;<@ 
2<H,>@-+3-<2 2,@<$ 3>2 <[G,@1+<$2<G<>2<>- ;HG+,?<H<>- ;> ./;>;.3/ @;A>@ 3>2 @EHG-,H@ 
3@ H<3@1+<2 9E -I< !4S56W)6WF6 +<@G,>@< .+;-<+;3Q

#I< *I3@< 5 G+,A+3H O,+ !"#$%&% ;> @19\<.-@ ^;-I H,2<+3-</E -, @<?<+</E 3.-;?< S! 
.,>@;@-<2 ,O 5 +3>2,H;L<2 .,>-+,//<2 -+;3/@ NS4#@PK 9,-I ,> @-39/< 93.UA+,1>2 
H<-I,-+<[3-< N'#lP -I<+3GEK 3>2 ,>< ,G<>$/39</ <[-<>@;,> NYV0P @-12E NJ-12E '(8$)8Zd 
M4#656%&(8ZP O,+ -I,@< @19\<.-@ ^I, I32 .,HG/<-<2 <;-I<+ ,>< ,O -I< S4#@Q  
J-12E '(8$))6 NM4#6(&76Z))P <>+,//<2 @19\<.-@ ^I, I32 3> ;>32<`13-< +<@G,>@< -, 
3>-;$#MD -I<+3GE 3>2 J-12E '(8$)8F NM4#656778Z&P <>+,//<2 @19\<.-@ ^I, I32 @I,^> 
3> ;>32<`13-< +<@G,>@< -, '#lQ  ! -,-3/ ,O % -^;.< 23;/E N"=CP 3>2 ( ,>.< 23;/E NcCP 
2,@< +<A;H<>@ ,O !"#$%&% ;HH<2;3-< +</<3@< .3G@1/<@ N8 HA "=CK 7 HA "=CK (5 HA 
"=CK (Z HA "=CK 3>2 5% HA cCP ^<+< <?3/13-<2Q

=> #MD$;>32<`13-< +<@G,>2<+ N#MD$=SP @19\<.-@K ^I, +<G+<@<>- -I< G,G1/3-;,> ^;-I -I< 
A+<3-<@- 1>H<- ><<2K -I< G+;H3+E <>2G,;>- ,O !4S56 +<@G,>@< +3-< 3- T<<U (5 ^3@ 
@;A>;O;.3>-/E A+<3-<+ 3- 3// 2,@<@ ,O !"#$%&% N1G -, F8hP .,HG3+<2 ^;-I G/3.<9, N8)hPQ

=> 322;-;,>K >1H<+;.3//E I;AI<+ G+,G,+-;,>@ ,O @19\<.-@ 3.I;<?<2 !4S)6 3>2 !4SF6 
+<@G,>@<@ 3>2 /,^ 2;@<3@< 3.-;?;-E NVC!K 93@<2 ,> C;@<3@< !.-;?;-E J.,+< eC!Jf 5Z 
4$+<3.-;?< G+,-<;> e4S*f 3>2 4/;>;.3/ C;@<3@< !.-;?;-E =>2<[ e4C!=fP ;> -I< !"#$%&% 
2,@< A+,1G@ ?<+@1@ G/3.<9,Q
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=> '#l$;>32<`13-< +<@G,>2<+ N'#l$=SP @19\<.-@K -I< G+;H3+E <>2G,;>- ,O !4S56 
+<@G,>@< +3-< 3- T<<U (5 ^3@ @;A>;O;.3>-/E A+<3-<+ N1G -, Z5hP 3- 3// 91- -I< /,^<@- 2,@< 
,O !"#$%&% .,HG3+<2 ^;-I G/3.<9, N)6hPQ  !- 3// 2,@<@ ,O !"#$%&% .,HG3+<2 -, 
G/3.<9,K @;A>;O;.3>-/E I;AI<+ G+,G,+-;,>@ ,O @19\<.-@ 3.I;<?<2 VC! 3>2 ./;>;.3/ +<H;@@;,> 
3- T<<U (5Q

J3O<-E +<@1/-@ 3.+,@@ -I< @-12;<@ @I,^<2 -I3- !"#$%&% ^3@ ^<// -,/<+3-<2 3>2 -I< -EG<@ 
3>2 O+<`1<>.;<@ ,O 32?<+@< <?<>-@ N!0@P ^<+< .,>@;@-<>- ^;-I @19\<.-@ ^;-I H,2<+3-</E -, 
@<?<+</E 3.-;?< S! +<.<;?;>A ;HH1>,H,21/3-,+E -I<+3GEQ  Y>< @19\<.- 2;<2 O+,H /1>A 
.3>.<+ (% ^<<U@ 3O-<+ .,HG/<-;>A -I< (5$^<<U @-12E NJ-12E '(8$)8FPd -I< /1>A .3>.<+ 
^3@ .,>@;2<+<2 9E -I< ;>?<@-;A3-,+ 3@ >,- +</3-<2 -, @-12E 2+1AQ  #I;@ @19\<.- I32 3 
%6 G3.U$E<3+ I;@-,+E ,O -,93.., 1@< 3>2 3 G,@;-;?< O3H;/E I;@-,+E ,O /1>A .3>.<+Q  #I< 
+3-<@ ,O @<+;,1@ 32?<+@< <?<>-@ NJ!0@P 3>2 !0@ +<@1/-;>A ;> 2;@.,>-;>13-;,> ,O @-12E 2+1A 
^<+< /,^ 3>2 >,- @;A>;O;.3>-/E 2;OO<+<>- O+,H G/3.<9,Q  M, -+<>2@ ;> -I< >1H9<+ ,O 
@19\<.-@ ^;-I G,-<>-;3//E ./;>;.3//E @;A>;O;.3>- ?3/1<@ ,+ .I3>A<@ G<+ 2,@< A+,1G ^<+< 
,9@<+?<2 O,+ 3>E ,O -I< I<H3-,/,AE ,+ 1+;>< G3+3H<-<+@d I,^<?<+K -+<3-H<>-$<H<+A<>- 
;>.+<3@<@ ;> 9/,,2 .+<3-;>< GI,@GI,U;>3@< N4*oPK 3// ,O ^I;.I ^<+< 3@EHG-,H3-;.K ^<+< 
+<G,+-<2 ^;-I I;AI<+ 2,@<@ ,O !"#$%&% N(5 -, (Z HA "=CPQ  M, @19\<.- 2;@.,>-;>1<2 
@-12E 2+1A 21< -, </<?3-<2 4*oQ  => 3// @19\<.-@K -I< 4*o ?3/1<@ >,+H3/;L<2 ,+ ^<+< 
@;A>;O;.3>-/E +<21.<2 3- -I< -;H< ,O /3@- ,9@<+?3-;,>Q  !H,>A @19\<.-@ ^;-I /39,+3-,+E 
<?;2<>.< ,O @E@-<H;. ;>O/3HH3-;,> N3@ <?;2<>.<2 9E 4$+<3.-;?< G+,-<;> e4S*f 
j 1GG<+ /;H;- ,O >,+H3/ eqVMfPK -+<3-H<>- ^;-I !"#$%&% 8 HA "=C ,+ 7 HA "=C ^3@ 
3@@,.;3-<2 ^;-I ;HG+,?<H<>-@ ;> H<3> I<H,A/,9;> NaA9P +</3-;?< -, G/3.<9,Q  !- I;AI<+ 
2,@<@K -I<+< ^3@ 3 +<21.-;,> ;> H<3> aA9K I,^<?<+ -I< +<21.-;,> ^3@ >,- ./;>;.3//E 
@;A>;O;.3>-K 3@ H<3> aA9 /<?</@ +<H3;><2 ^;-I;> >,+H3/ +3>A< -I+,1AI,1- -I< -+<3-H<>- 
G<+;,2Q  Y>< @19\<.- <3.I ;> -I< (Z HA "=C A+,1G ;> 9,-I J-12E '(8$))6 3>2 
J-12E '(8$)8F I32 3> !0 ,O 3><H;3Q  Y?<+3//K -I< !0@ ,9@<+?<2 21+;>A -I< *I3@< 5 
2<?</,GH<>-K 3@ ^<// 3@ .I3>A<@ ;> GIE@;.3/ <[3H;>3-;,> O;>2;>A@K ?;-3/ @;A>@ 3>2 ./;>;.3/ 
/39,+3-,+E +<@1/-@K 2, >,- ;>2;.3-< 3>E @3O<-E .,>.<+>@ O,+ O1+-I<+ 2<?</,GH<>- ,O 
!"#$%&%Q
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*I3@< 8 J-12;<@ ^;-I !"#$%&%

J;[ H1/-;$.,1>-+E +3>2,H;L<2 .,>-+,//<2 -+;3/@ NS4#@P ;>./1@;?< ,O 3GG+,[;H3-</E 
%K%5) @19\<.-@ 3+< G/3>><2 ,+ ,>A,;>A O,+ !"#$%&% ;> @19\<.-@ ^;-I H,2<+3-</E -, 
@<?<+</E 3.-;?< S!Q  J-12E '(8$)%5 NM4#65F67Z%FP ^;// <>+,// @19\<.-@ ^I, I32 3> 
;>32<`13-< +<@G,>@< -, 9;,/,A;. C'!SC@Q  J-12E '()$&5) NM4# #"CP ^;// .,HG3+< 
!"#$%&% ?@Q 393-3.<G- ;> @19\<.-@ ^I, I32 3> ;>32<`13-< +<@G,>@< -, 9;,/,A;. C'!SC@Q  
J-12E '(8$)%& NM4#657F)%57P ^;// <>+,// @19\<.-@ ^I, 3+< ,> 3 @-39/< 2,@< ,O 
.,>?<>-;,>3/ @E>-I<-;. C'!SC N.@C'!SCP 3>2 I3?< 3> ;>32<`13-< +<@G,>@< -, 
.@C'!SC@Q  J-12E '(%$%7) NM4#6575&()&P ^;// <>+,// @19\<.-@ ^I, 3+< ,> 3 @-39/< 
2,@< ,O '#l 3>2 I3?< 3> ;>32<`13-< +<@G,>@< -, '#lQ  J-12E '(8$)%) NM4#65F67ZF8P 
^;// <>+,// @19\<.-@ ^I, 3+< '#l >3s?<Q  J-12E '()$))) NM4#65F67&)(P ^;// <>+,// 
@19\<.-@ ^I, I32 3> ;>32<`13-< +<@G,>@< -, '#l 3>2 ^;// ;>?<@-;A3-< -I< 1@< ,O !"#$%&% 
3@ H,>,-I<+3GEQ  ! -,-3/ ,O 8 2,@< +<A;H<>@ ,O !"#$%&% ,>.<$23;/E -39/<-@ e86 HA cCK 
() HA cCK 3>2 FQ) HA cC NX3G3> ,>/EPf ^;// 9< <?3/13-<2Q  #I<+< 3+< >, 23-3 3?3;/39/< 
O+,H -I<@< @-12;<@ 3- -I;@ -;H<Q

@"! :%44(7(.?(1 ,&*&(;(.&

#I;@ @-12E ;@ -I< O;+@- -, <?3/13-< -I< @3O<-EK -,/<+39;/;-EK 3>2 <OO;.3.E ,O !"#$%&% ;> 
@19\<.-@ ^;-I *@! ^I, I3?< I32 3> ;>32<`13-< +<@G,>@< -, 3- /<3@- ,>< 9C'!SCQ

@"2 B(.(4%&1 *.9 C%1D1

C<@G;-< -I< 3?3;/39;/;-E ,O ?3+;,1@ *@! -I<+3G;<@K ;>./12;>A .,>?<>-;,>3/ @E>-I<-;. 
N.@PC'!SC@K ( -3+A<-<2 @E>-I<-;. N-@PC'!SC 3>2 9;,/,A;. N9PC'!SC@K H3>E G3-;<>-@ 
@-;// 2, >,- +<@G,>2 32<`13-</E -, -I<@< -+<3-H<>-@K ,+ A+3213//E /,@< +<@G,>@< ,?<+ -;H<Q  
#I<+< ;@ <?;2<>.< O,+ ./;>;.3/ 9<><O;- ,O X!o ;>I;9;-;,> ;> *@! 93@<2 ,> 5 *I3@< 8 @-12;<@ 
,O -,O3.;-;>;9K 3 >,>$@</<.-;?< X!o ;>I;9;-,+Q8(K85  '3>E !0@ N@<+;,1@ ;>O<.-;,>@K I<+G<@ 
L,@-<+ +<3.-;?3-;,>K H3/;A>3>.;<@K 3>2 I<H3-,/,A;. 32?<+@< <?<>-@P ,9@<+?<2 O,+ 
-,O3.;-;>;9 3+< -I,1AI- -, 9< 3 .,>@<`1<>.< ,O >,>$@</<.-;?;-E 3A3;>@- -I< H<H9<+@ ,O -I< 
X!o O3H;/E ,O G+,-<;>@Q  !"#$%&% ;@ 3 >,?</ @</<.-;?< X!o( ;>I;9;-,+ ^;-I -I< 39;/;-E -, 
2<.+<3@< \,;>- ;>O/3HH3-;,> 3>2 23H3A< H<2;3-<2 9E X!o( @;A>3/;>A ^I;/< I3?;>A 
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H;>;H3/ ;>I;9;-,+E <OO<.-@ ,> X!o5 3>2 X!o8Q  #I;@ .,1/2 G,-<>-;3//E H;>;H;L< @,H< ,O 
-I< +<G,+-<2 @3O<-E .,>.<+>@ ^;-I >,>$@</<.-;?< X!o ;>I;9;-;,> ^I;.I 3+< -I,1AI- -, 9< 
H<2;3-<2 9E ;>I;9;-;,> ,O X!o5 3>2 X!o8 @;A>3/;>A G3-I^3E@Q  ! *I3@< 5 G+,A+3H ^;-I 
!"#$%&% 2<H,>@-+3-<2 <OO;.3.E O,+ ;HG+,?<H<>- ;> @;A>@ 3>2 @EHG-,H@ ,O S! 3>2 -I< 
@3O<-E +<@1/-@ ^<+< .,>@;@-<>- ^;-I -I,@< U>,^> -, 9< 3@@,.;3-<2 ^;-I X!o ;>I;9;-;,>Q87$%7  
#,A<-I<+K -I< @3O<-E 3>2 <OO;.3.E 23-3 O+,H -I< *I3@< 5 S! G+,A+3H 3>2 <@-39/;@IH<>- ,O 
G+,,O ,O .,>.<G- O,+ <OO;.3.E ,O X!o ;>I;9;-;,> ;> *@! N^;-I -,O3.;-;>;9P @1GG,+- O1+-I<+ 
2<?</,GH<>- ,O !"#$%&% ;> *I3@< 8 ;> @19\<.-@ ^;-I *@!Q

E"# ,&>9- F6G(?&%8(

*<+;,2 (

(Q #, .,HG3+< -I< <OO;.3.E ,O !"#$%&% () HA ,>.< 23;/E NcCP 3>2 86 HA cC ?<+@1@ 
G/3.<9, O,+ -I< -+<3-H<>- ,O @;A>@ 3>2 @EHG-,H@ ,O @19\<.-@ ^;-I H,2<+3-</E -, 
@<?<+</E 3.-;?< *@! ^I, I3?< 3> ;>32<`13-< +<@G,>@< ,+ ;>-,/<+3>.< -, 9C'!SC@ 
N";,$=SPQ 

5Q #, .,HG3+< -I< @3O<-E 3>2 -,/<+39;/;-E ,O !"#$%&% () HA cC 3>2 86 HA cC 
?<+@1@ G/3.<9, ;> @19\<.-@ ^;-I H,2<+3-</E -, @<?<+</E 3.-;?< *@! ^I, I3?< 3> 
;>32<`13-< +<@G,>@< ,+ ;>-,/<+3>.< -, 9C'!SC@Q

*<+;,2 5 

#, <?3/13-< -I< /,>A$-<+H @3O<-EK -,/<+39;/;-E 3>2 <OO;.3.E ,O !"#$%&% () HA cC 3>2 
86 HA cC ;> @19\<.-@ ^;-I *@! ^I, I3?< .,HG/<-<2 *<+;,2 (Q

H"# A.8(1&%+*&%/.*' )'*.

H"! F8(7*'' ,&>9- :(1%+. *.9 )'*.I  :(1?7%0&%/.

#I;@ ;@ 3 *I3@< 8 H1/-;.<>-<+ @-12E -I3- ;>./12<@ -^, G<+;,2@Q  *<+;,2 ( ;@ )7$^<<U@ ;> 
21+3-;,> 3>2 ;>./12<@ 3 5%$^<<U +3>2,H;L<2K 2,19/<$9/;>2K G3+3//</$A+,1GK G/3.<9,$
.,>-+,//<2 G<+;,2 O,//,^<2 9E 3> 322;-;,>3/ 85 ^<<U@ ,O 9/;>2<2 -+<3-H<>- NT<<U@ 5% b
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)7PQ  *<+;,2 ( ;@ 2<@;A><2 -, .,HG3+< -I< @3O<-EK -,/<+39;/;-EK 3>2 <OO;.3.E ,O !"#$%&% 
() HA cC 3>2 86 HA cC ?<+@1@ G/3.<9, ;> @19\<.-@ ^;-I H,2<+3-</E -, @<?<+</E 3.-;?< 
*@! ^I, I3?< 3> ;>32<`13-< +<@G,>@< -, 9C'!SC@ N";,$=SPQ  *<+;,2 5 ;@ 3> ,G<> /39</ 
N9/;>2<2 1>-;/ -I< /3@- @19\<.- .,HG/<-<@ -I< /3@- ?;@;- ,O *<+;,2 (P /,>A$-<+H <[-<>@;,> ,O 
1G -, 3 -,-3/ -+<3-H<>- 21+3-;,> ,O 3GG+,[;H3-</E 8 E<3+@ -, <?3/13-< -I< @3O<-EK -,/<+39;/;-E 
3>2 <OO;.3.E ,O !"#$%&% () HA cCK 3>2 HA cCK ;> @19\<.-@ ^;-I *@! ^I, I3?< 
.,HG/<-<2 *<+;,2 (Q

#I< @-12E ;@ 2<@;A><2 -, <>+,// 3GG+,[;H3-</E 786 @19\<.-@ 3- 3GG+,[;H3-</E (7) @-12E 
.<>-<+@ ^,+/2^;2< -, H<<- @.;<>-;O;. 3>2 +<A1/3-,+E ,9\<.-;?<@ ^;-I,1- <>+,//;>A 3> 1>21< 
>1H9<+ ,O @19\<.-@ ;> 3/;A>H<>- ^;-I <-I;.3/ .,>@;2<+3-;,>@Q  #I<+<O,+<K ;O -I< -3+A<- 
>1H9<+ ,O @19\<.-@ I3@ 9<<> <>+,//<2K -I<+< ;@ 3 G,@@;9;/;-E -I3- 322;-;,>3/ @19\<.-@ ;> 
@.+<<>;>A H3E >,- 9< <>+,//<2Q

#I< @-12E 21+3-;,> ^;// ;>./12< 3 8)$23E @.+<<>;>A G<+;,2d 3 )7$^<<U 9/;>2<2 G<+;,2 
^I;.I ;>./12<@ 5% ^<<U@ ,O 2,19/<$9/;>2K G/3.<9,$.,>-+,//<2 -+<3-H<>- O,//,^<2 9E 
85 ^<<U@ ,O -+<3-H<>- 9/;>2<2 -, 2,@< ,O !"#$%&% N*<+;,2 (Pd 3 /,>A$-<+H <[-<>@;,> 
G<+;,2 ,O 1G -, 3 -,-3/ -+<3-H<>- 21+3-;,> ,O 3GG+,[;H3-</E 8 E<3+@ Ne9/;>2<2 1>-;/ -I< 
/3@- @19\<.- .,HG/<-<@ -I< /3@- ?;@;- ,O *<+;,2 (f *<+;,2 5Pd 3>2 3 86$23E O,//,^$1G .3// ,+ 
?;@;-Q

J19\<.-@ ^I, H<<- </;A;9;/;-E .+;-<+;3 ^;// 9< @-+3-;O;<2 9E <[-<>- ,O G@,+;3@;@ Ng 8h 9,2E 
@1+O3.< 3+<3 e"J!f ,+ i 8h "J!PK .1++<>- 1@< ,O 3- /<3@- ( C'!SCK 3>2 >1H9<+ ,O G+;,+ 
9;,/,A;. C'!SC@ N( ?@ j (PK <[.<G- O,+ @19\<.-@ O+,H X3G3>K O,+ ^I;.I +3>2,H;L3-;,> 
^;// 9< @-+3-;O;<2 9E <[-<>- ,O G@,+;3@;@ Ng 8h 9,2E @1+O3.< 3+<3 e"J!f ,+ i 8h "J!P 
,>/EK 3>2 -I<> +3>2,H;L<2 ;> 3 5B5B(B( +3-;, -, ,>< ,O O,1+ -+<3-H<>- A+,1G@B 
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_+,1G (B  !"#$%&% () HA cC NM k 5(6P

_+,1G 5B  !"#$%&% 86 HA cC NM k 5(6P

_+,1G 8B  */3.<9, O,//,^<2 9E !"#$%&% () HA cC NM k (6)P

_+,1G %B  */3.<9, O,//,^<2 9E !"#$%&% 86 HA cC NM k (6)P

J19\<.-@ ^;// +<.<;?< ,+3/ @-12E 2+1A cC N!"#$%&% () HAK !"#$%&% 86 HAK ,+ H3-.I;>A 
G/3.<9,P 1>-;/ -I< <>2 ,O -I< @-12E ,+ -I<E 2;@.,>-;>1< @-12E 2+1AQ

J19\<.-@ ^I, ^<+< 3@@;A><2 -, G/3.<9, 3- "3@</;>< ^;// 9< G+<3@@;A><2 -, +<.<;?;>A <;-I<+ 
!"#$%&% () HA cC ,+ !"#$%&% 86 HA cC @-3+-;>A 3- T<<U 5% ;> 3 (B( +3-;,Q  J19\<.-@ 
^I, .,HG/<-< -I< T<<U )7 ?;@;- N<>2 ,O *<+;,2 (P ^;// <>-<+ -I< /,>A$-<+H <[-<>@;,> 
G,+-;,> ,O -I< @-12EK *<+;,2 5 N-,-3/ -+<3-H<>- 1G -, 3GG+,[;H3-</E 8 E<3+@PQ  J19\<.-@ ^;// 
.,>-;>1< @-12E -+<3-H<>- 3@ 3@@;A><2 ;> *<+;,2 (Q  J19\<.-@ ^;// .,>-;>1< -, +<.<;?< 
!"#$%&% () HA cC ,+ !"#$%&% 86 HA cCK +<@G<.-;?</EK ;> 3 9/;>2<2 H3>><+ 1>-;/ -I< 
/3@- @19\<.- .,HG/<-<@ -I< /3@- ?;@;- ,O *<+;,2 ( NT<<U )7PK ^I<> @-12E 2+1A 3@@;A>H<>- ;> 
9,-I G<+;,2@ ^;// 9< 1>9/;>2<2 -, -I< @;-<@K 3>2 @19\<.-@ ^;// 9< 2;@G<>@<2 @-12E 2+1A ;> 3> 
,G<>$/39</ O3@I;,> 1>-;/ -I< .,HG/<-;,> ,O *<+;,2 5Q

J19\<.-@ H1@- I3?< I32 ;>32<`13-< +<@G,>@< -, g ( 9C'!SC G+;,+ -, -I< J.+<<>;>A ?;@;-Q  
M, 93.UA+,1>2 >,>$9;,/,A;. C'!SC -I<+3GE ;@ +<`1;+<2 21+;>A G3+-;.;G3-;,> ;> -I;@ 
@-12EQ  D,+ @19\<.-@ ^I, 3+< ,> >,>$9;,/,A;. C'!SC -I<+3GE 3- 93@</;>< NH<-I,-+<[3-< 
N'#lPK @1/O3@3/3L;>< NJJmPK /<O/1>,H;2< NV0DPK 3G+<H;/3@-K IE2+,[E.I/,+,`1;>< Na4cPK 
91.;//3H;>< ,+ ;A1+3-;H,2PK >,>$9;,/,A;. C'!SC@ @I,1/2 I3?< 9<<> @-3+-<2 g (5 ^<<U@ 
G+;,+ -, 93@</;>< ?;@;-K H1@- 9< 3- @-39/< 2,@< O,+ g % ^<<U@ G+;,+ -, -I< O;+@- 2,@< ,O @-12E 
2+1A 3>2 +<H3;> 3- @-39/< 2,@< -I+,1AI T<<U 87 ,O -I< @-12Ed -I< >,>$9;,/,A;. C'!SC 
2,@< H3E 9< 2<.+<3@<2 ,>/E O,+ @3O<-E +<3@,>@Q  => 322;-;,>K 3// @19\<.-@ -3U;>A '#l 
@I,1/2 -3U< 3 2;<-3+E @1GG/<H<>- ,O ,+3/ O,/;. 3.;2 N,+ <`1;?3/<>-P -I+,1AI,1- @-12E 
G3+-;.;G3-;,>Q  D,/;. 3.;2 2,@;>A 3>2 -;H;>A ,O +<A;H<> @I,1/2 9< O,//,^<2 3..,+2;>A -, 
-I< =>?<@-;A3-,+n@ ;>@-+1.-;,>@Q  */<3@< +<O<+ -, J<.-;,> )Q5Q8Q5 O,+ 322;-;,>3/ 2<-3;/@ +</3-<2 
-, G+;,+ 3>2 .,>.,H;-3>- C'!SC -I<+3GEQ 
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!- T<<U (7K +<@.1< -I<+3GE ^;// 9< ,OO<+<2 -, @19\<.-@ ./3@@;O;<2 3@ >,>$+<@G,>2<+@ 
N2<O;><2 3@ >,- 3.I;<?;>A 3- /<3@- 3 56h ;HG+,?<H<>- ;> -<>2<+ \,;>- .,1>- N#X4P 3>2 
@^,//<> \,;>- .,1>- NJX4P 3- 9,-I T<<U (5 3>2 T<<U (7P 3@ O,//,^@B  (P 322 ,+ H,2;OE 
2,@<@ ,O MJ!=C@K 3.<-3H;>,GI<>WG3+3.<-3H,/K 3>2W,+ /,^ G,-<>.E ,G;,;2 H<2;.3-;,>@ 
N-+3H32,/ ,+ .,H9;>3-;,> ,O 3.<-3H;>,GI<> 3>2 .,2<;>< ,+ IE2+,.,2,><PK 3>2W,+ 
5P +<.<;?< ( ;>-+3$3+-;.1/3+ ,+ ;>-+3$-<>2,> @I<3-I .,+-;.,@-<+,;2 ;>\<.-;,> O,+ ( G<+;GI<+3/ 
\,;>- ,+ ( <>-I<@;@ 3@ 2<@.+;9<2 ;> J<.-;,> )Q5Q8Q% NS<@.1< #I<+3GEPQ  4I3>A< ;> 2,@< ,+ 
322;-;,> ,O 3 >,>$9;,/,A;. C'!SC@ ;@ >,- G<+H;--<2 3- T<<U (7Q 

!- T<<U 5%K 3// @19\<.-@ 3//,.3-<2 -, G/3.<9, 3- "3@</;>< ^;// 9< @^;-.I<2 -, 9/;>2<2 
!"#$%&% N+3>2,H;L<2 3- 93@</;>< -, <;-I<+ () HA cC ,+ 86 HA cCP -+<3-H<>- +<A3+2/<@@ 
,O ./;>;.3/ +<@G,>@<Q  

!O-<+ -I< /3@- @19\<.- .,HG/<-<@ -I< T<<U 5% @-12E ?;@;-K 3> 1>9/;>2<2 3>3/E@;@ ^;// 9< 
.,>21.-<2 O,+ -I< G1+G,@< ,O ;>;-;3/ +<A1/3-,+E @19H;@@;,>Q  #, H3;>-3;> ;>-<A+;-E ,O -I< 
-+;3/ 21+;>A -I< 9/;>2<2 )7$^<<U G<+;,2 @-12E @;-<@ 3>2 @19\<.-@ ^;// +<H3;> 9/;>2<2 1>-;/ 
3// @19\<.-@ I3?< +<3.I<2 T<<U )7Q  ! @<.,>2 1>9/;>2<2 3>3/E@;@ H3E 9< .,>21.-<2 O,+ 
+<A1/3-,+E G1+G,@<@ 3O-<+ 3// @19\<.-@ I3?< .,HG/<-<2 *<+;,2 (Q  ! O;>3/ 3>3/E@;@ ^;// 9< 
.,>21.-<2 3O-<+ 3// @19\<.-@ I3?< .,HG/<-<2 *<+;,2 5Q 

J-3+-;>A 3- T<<U 87K @19\<.-@ ^I, O3;/ -, 2<H,>@-+3-< 3- /<3@- 56h ;HG+,?<H<>- ;> #X4 
3>2 JX4 .,HG3+<2 -, 93@</;>< 3- 5 .,>@<.1-;?< ?;@;-@ ^;// 9< 2;@.,>-;>1<2 O+,H @-12E 2+1A 
-+<3-H<>-Q  !22;-;,>3//EK ;> @19\<.-@ .,>-;>1;>A ,> @-12E 2+1AK @-3+-;>A 3- -I< T<<U 87 
?;@;- N3O-<+ T<<U 87 3@@<@@H<>-@ I3?< 9<<> G<+O,+H<2PK ;>;-;3-;,> ,O ,+ .I3>A< ;> 
93.UA+,1>2 *@! H<2;.3-;,>N@P ;>./12;>A .,+-;.,@-<+,;2@K >,>$@-<+,;23/ 3>-;$;>O/3HH3-,+E 
2+1A@ NMJ!=C@PK 3.<-3H;>,GI<>WG3+3.<-3H,/K /,^ G,-<>.E ,G;3-<@K 3>2 >,>$9;,/,A;. 
C'!SC@ N.,>.,H;-3>- 1@< ,O 1G -, 5 >,>$9;,/,A;. C'!SC@ <[.<G- -I< .,H9;>3-;,> ,O 
'#l 3>2 /<O/1>,H;2<PK ;@ 3//,^<2 3@ G<+ /,.3/ /39</ ^;-I H3[;H1H 2,@<@ 3@ ,1-/;><2 ;> 
J<.-;,> )Q5Q8Q8Q

! @.I<H3-;. ,O -I< ,?<+3// @-12E 2<@;A> ;@ @I,^> ;> D;A1+< ( 9</,^Q
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Z&@0-( M: =)0'> ?(1&@$

3Q !- T<<U (7 +<@.1< -I<+3GE ^;// 9< ,OO<+<2 -, @19\<.-@ ./3@@;O;<2 3@ >,>$+<@G,>2<+@ N2<O;><2 3@ >,- 3.I;<?;>A 3- 
/<3@- 3 56h ;HG+,?<H<>- ;> -<>2<+ \,;>- .,1>- N#X4P 3>2 @^,//<> \,;>- .,1>- NJX4P 3- 9,-I T<<U (5 3>2 T<<U (7P 
3@ 2<@.+;9<2 ;> J<.-;,> )Q5Q8Q%Q

9Q !- T<<U 5%K 3// G/3.<9, @19\<.-@ ^;// @^;-.I -, !"#$%&% () HA cC ,+ 86 HA cC N(B( +3-;,P +<A3+2/<@@ ,O 
+<@G,>@<Q

J.+<<>;>A *<+;,2

T;-I;> 8) 23E@ G+;,+ -, -I< "3@</;>< :;@;-K @19\<.-@ ^;// +<.<;?< 3 O1// <[G/3>3-;,> ,O -I< 
@-12E 2<@;A> 3>2 @-12E G+,.<21+<@K G+,?;2< 3 ^+;--<> ;>O,+H<2 .,>@<>-K 3>2 1>2<+A, -I< 
@.+<<>;>A G+,.<21+<@ ,1-/;><2 ;> !GG<>2;[ 4Q  V39 ?3/1<@ .3> 9< +<$-<@-<2 ,>.< 21+;>A -I< 
@.+<<>;>A G<+;,2Q  =O -I< +<$-<@-<2 /39 ?3/1<N@P +<H3;>N@P <[./1@;,>3+EK -I< @19\<.- ^;// 9< 
.,>@;2<+<2 3 @.+<<> O3;/1+< ^;-I >, 322;-;,>3/ +<$@.+<<>;>A G,@@;9/<Q  S<2+3^;>A @3HG/<@ 
;O ;>;-;3/ @3HG/<@ ^<+< 1>39/< -, 9< 3>3/EL<2 ^,1/2 >,- .,1>- 3@ 3 +<-<@- @;>.< ;>;-;3/ +<@1/- 
^3@ ><?<+ ,9-3;><2Q

J19\<.-@ -I3- ;>;-;3//E @.+<<>$O3;/ O,+ -I< @-12E 3+< G<+H;--<2 -, +<$@.+<<> ,>.< O,//,^;>A 
+<$.,>@<>- ^;-I,1- G+;,+ !99:;< 3GG+,?3/Q  D,+ 322;-;,>3/ +<$@.+<<>;>AK !99:;< 
#I<+3G<1-;. !+<3 '<2;.3/ C;+<.-,+ N#! 'CP 3GG+,?3/ ;@ +<`1;+<2Q  !// @.+<<>;>A 
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G+,.<21+<@ ^;-I -I< G,@@;9/< <[.<G-;,>@ >,-<2 9</,^ ^;// 9< +<G<3-<2 21+;>A +<$@.+<<>;>AQ  
#I< @19\<.- H1@- H<<- 3// -I< ;>./1@;,> 3>2 >,>< ,O -I< <[./1@;,> .+;-<+;3 3- -I< -;H< ,O 
+<$@.+<<>;>A ;> ,+2<+ -, `13/;OE O,+ -I< @-12EQ  #I<+< ;@ >, H;>;H1H G<+;,2 ,O -;H< 3 
@19\<.- H1@- ^3;- -, +<$@.+<<> O,+ -I< @-12EQ 

=O -I< @19\<.- I32 3 .,HG/<-< ;>;-;3/ @.+<<>;>A <?3/13-;,> ;>./12;>A -I< 3@@<@@H<>- ,O 3> 
=>-<+O<+,>$_3HH3 S</<3@< !@@3E N=_S!d c13>-;D0SYM #19<+.1/,@;@ e#"f _,/2 -<@-P 
3>2W,+ 3 G1+;O;<2 G+,-<;> 2<+;?3-;?< N**CP -<@- N,+ <`1;?3/<>-P N,+ 9,-I ;O +<`1;+<2 G<+ /,.3/ 
A1;2</;><@PK .I<@- [$+3EK 3>2 </<.-+,.3+2;,A+3H N04_PK -I<@< -<@-@ ^;// >,- 9< +<`1;+<2 -, 
9< +<G<3-<2 O,+ +<$@.+<<>;>A G+,?;2<2 -I< .,>2;-;,>@ >,-<2 ;> J<.-;,> )Q8Q(Q( 3+< H<-K 
-I<+< 3+< >, .I3>A<@ ;> -I< @19\<.-n@ H<2;.3/ I;@-,+E -I3- ^,1/2 ^3++3>- +<$-<@-;>AK 3>2 >, 
H,+< -I3> &6 23E@ I3?< G3@@<2Q  l$+3E@ ,O I3>2@ 3>2 O<<- H3E 9< +<G<3-<2 3/-I,1AI ^;// 
>,- 9< +<`1;+<2 21+;>A +<$@.+<<>;>AQ

*<+;,2 ( N)7$T<<U S3>2,H;L<2K C,19/<$"/;>2 #+<3-H<>- *<+;,2P

*<+;,2 ( ^;// 9<A;> 3- -I< "3@</;>< :;@;- NC3E (P 3>2 ^;// <>2 3- -I< T<<U )7 :;@;-Q  !- -I< 
"3@</;>< :;@;-K @19\<.-@ ^I, H<<- 3// -I< ;>./1@;,> .+;-<+;3 3>2 >,>< ,O -I< <[./1@;,> 
.+;-<+;3 2<@.+;9<2 ;> J<.-;,> )Q5Q( 3>2 J<.-;,> )Q5Q5 ^;// 9< <>+,//<2 ;>-, -I< @-12E 3>2 
+3>2,H;L<2 -, 2,19/<$9/;>2 -+<3-H<>-Q  C1+;>A -I;@ G<+;,2 ,O -I< @-12EK @19\<.-@ ^;// ?;@;- 
-I< @-12E @;-< 3- "3@</;>< NC3E (PK T<<U@ 5K %K ZK (5K (7K 56K 5%K 5ZK 85K 87K %% 3>2 )7Q  ! 
t 8 23E ^;>2,^ ;@ G<+H;--<2 3+,1>2 @.I<21/<2 @-12E ?;@;-@ 1G -, T<<U 87Q  D,//,^;>A 
T<<U 87K 3 t F 23E ^;>2,^ ;@ G<+H;--<2Q  #I< /3@- 2,@< ,O ,+3/ @-12E 2+1A ;> *<+;,2 ( ;@ 
-3U<> -I< 23E G+;,+ -, -I< T<<U )7 ?;@;-Q

*<+;,2 5 NV,>A$#<+H 0[-<>@;,> *<+;,2 e1G -, 3 #,-3/ #+<3-H<>- C1+3-;,> ,O 
!GG+,[;H3-</E 8 r<3+@fP

*<+;,2 5 ^;// 9<A;> 3- -I< T<<U )7 ?;@;- 3O-<+ 3// 3@@<@@H<>-@ I3?< 9<<> .,HG/<-<2Q  TI<> 
-I< /3@- @19\<.- .,HG/<-<@ -I< /3@- ?;@;- ,O *<+;,2 ( NT<<U )7PK @-12E 2+1A 3@@;A>H<>- ;> 
9,-I G<+;,2@ ^;// 9< 1>9/;>2<2 -, -I< @;-<@K 3>2 @19\<.-@ ^;// 9< 2;@G<>@<2 @-12E 2+1A ;> 3> 
,G<>$/39</ O3@I;,> 1>-;/ -I< .,HG/<-;,> ,O *<+;,2 5Q  C1+;>A *<+;,2 5K @19\<.-@ ^;// I3?< 3 
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@-12E ?;@;- 3- T<<U )7 3>2 <?<+E (5 ^<<U@ -I<+<3O-<+ 1>-;/ .,HG/<-;,> ,O -I< @-12EQ  ! 
t F 23E ^;>2,^ ;@ G<+H;--<2 3+,1>2 @.I<21/<2 @-12E ?;@;-@Q 

#I< /3@- 2,@< ,O ,+3/ @-12E 2+1A ;@ -3U<> -I< 23E G+;,+ -, -I< T<<U ()5 ?;@;-Q

?&12#$)&$0*)&#$ #% =)0'> ?-0@ *$' "#$)&$0*)&#$ #% =)0'> ;*-)&2&6*)&#$ G;(-&#' M 
*$' ;(-&#' QH

J-3+-;>A 3- T<<U 87K @19\<.-@ ^I, O3;/<2 -, @I,^ 3- /<3@- 56h ;HG+,?<H<>- ;> #X4 3>2 
JX4 .,HG3+<2 -, 93@</;>< 3- 5 .,>@<.1-;?< ?;@;-@ N@<< J<.-;,> )Q5Q8Q(P ^;// 9< 2;@.,>-;>1<2 
O+,H @-12E 2+1A -+<3-H<>-Q  J19\<.-@ H3E 2;@.,>-;>1< @-12E 2+1A -+<3-H<>-K 91- H3E 
.I,,@< -, .,>-;>1< -, G3+-;.;G3-< ;> -I< @-12E N+<O<+ -, J<.-;,> )Q%Q( O,+ 322;-;,>3/ 2<-3;/@PQ  
J19\<.-@ ^I, G+<H3-1+</E 2;@.,>-;>1< @-12E 2+1A @I,1/2 .,HG/<-< 3 *+<H3-1+< 
C;@.,>-;>13-;,> ?;@;- N*C ?;@;-P 3@ @,,> 3@ G,@@;9/<K G+<O<+39/E ^;-I;> 5 ^<<U@Q  
!O-<+^3+2@K @19\<.-@ @I,1/2 O,//,^ -I< +<A1/3+ ?;@;- @.I<21/< 3@ ,1-/;><2 ;> !GG<>2;[ 4
3>2 32I<+< -, 3// @-12E G+,.<21+<@ <[.<G- O,+ 2;@G<>@;>A @-12E 2+1AK *o @3HG/< 
.,//<.-;,>K 9/,,2 @3HG/< .,//<.-;,> O,+ ,G-;,>3/ <[G/,+3-,+E +<@<3+.I 3>2 ?3/;23-;,> 
@-12;<@K 3>2 .3/.1/3-;,> O,+ 2+1A 3@@;A>H<>- 93@<2 ,> #X4WJX4Q  =O 3 @19\<.- >, /,>A<+ 
^3>-@ -, G+,?;2< 3@@<@@H<>-@ N^;-I2+3^3/ ,O ;>O,+H<2 .,>@<>-PK G+,.<21+<@ O,+ -I< 
*+<H3-1+< C;@.,>-;>13-;,> ,O J-12E @I,1/2 9< .,HG/<-<2 3@ ,1-/;><2 9</,^Q

;-(.*)0-( ?&12#$)&$0*)&#$ #% =)0'> G^&)8'-*7*+ #% ,$%#-.(' "#$1($)H G;(-&#' M 
*$' ;(-&#' QH

J19\<.-@ H3E ^;-I2+3^ O+,H -I< @-12E .,HG/<-</E N^;-I2+3^3/ ,O ;>O,+H<2 .,>@<>-P O,+ 
3>E +<3@,> 3- 3>E -;H< N+<O<+ -, J<.-;,> )Q%Q5 O,+ 322;-;,>3/ 2<-3;/@PQ  =O 3 @19\<.- 
G+<H3-1+</E 2;@.,>-;>1<@ @-12E 2+1A -+<3-H<>- 3>2 @-12E G3+-;.;G3-;,> N^;-I2+3^3/ ,O 
;>O,+H<2 .,>@<>-PK -I< G+,.<21+<@ ,1-/;><2 O,+ -I< *+<H3-1+< C;@.,>-;>13-;,> ?;@;- N*C 
?;@;-P @I,1/2 9< .,HG/<-<2 3@ @,,> 3@ G,@@;9/<K G+<O<+39/E ^;-I;> 5 ^<<U@ ,O @-12E 2+1A 
2;@.,>-;>13-;,>Q  => 322;-;,>K ;O -I< @19\<.- ;@ ^;//;>AK 3 86$23E O,//,^$1G ?;@;- N,+ GI,>< 
.3// ;O 3 ?;@;- ;@ >,- G,@@;9/<P H3E ,..1+ -, 2<-<+H;>< -I< @-3-1@ ,O 3>E ,>A,;>A !0@WJ!0@ 
,+ -I< ,..1++<>.< ,O 3>E ><^ !0@WJ!0@Q
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D,//,^$qG *<+;,2 

J19\<.-@ ^I, .,HG/<-< -I< /3@- ?;@;- ,O *<+;,2 5 NT<<U ()5P ^;// I3?< 3 O,//,^$1G ?;@;- 
3GG+,[;H3-</E 86 23E@ 3O-<+ -I< /3@- 2,@< ,O @-12E 2+1A -, ,9-3;> ;>O,+H3-;,> ,> 3>E ><^ 
,+ ,>A,;>A !0@ 3>2 -, .,//<.- ?;-3/ @;A>@ 3>2 ./;>;.3/ /39,+3-,+E -<@-@Q  

H"2 ,('(?&%/. /4 ,&>9- )/0>'*&%/.

=- ;@ 3>-;.;G3-<2 -I3- 3GG+,[;H3-</E 786 @19\<.-@ ^;-I 3.-;?< *@! 2<@G;-< G+;,+ 1@< ,O 3- 
/<3@- ,>< 9C'!SC ^;// 9< +3>2,H;L<2 3- 3GG+,[;H3-</E (7) @-12E .<>-<+@K A/,93//EQ

! @19\<.- H3E 9< <>+,//<2 ;> -I;@ @-12E G+,?;2<2 -I3- I<W@I< I3@ H<- 3// ,O -I< ;>./1@;,> 
.+;-<+;3 @G<.;O;<2 ;> J<.-;,> )Q5Q( 3>2 >,>< ,O -I< <[./1@;,> .+;-<+;3 @G<.;O;<2 ;> 
J<.-;,> )Q5Q5 ,O -I;@ G+,-,.,/Q

H"2"! A.?'>1%/. <7%&(7%*

(Q !21/- H3/< ,+ O<H3/<K 3- /<3@- g (Z E<3+@ ,/2 3- J.+<<>;>AQ

5Q 4/;>;.3/ 2;3A>,@;@ ,O *@! ^;-I @EHG-,H ,>@<- 3- /<3@- 7 H,>-I@ G+;,+ -, -I< 
J.+<<>;>A :;@;- 3>2 O1/O;//H<>- ,O -I< 4/3@@;O;.3-;,> 4+;-<+;3 O,+ *@! N4!J*!SPQ

8Q J19\<.- I3@ 3.-;?< 2;@<3@< 3- "3@</;>< 2<O;><2 3@ g 8 -<>2<+ \,;>-@ N93@<2 ,> 
7Z \,;>- .,1>-@P 3>2 g 8 @^,//<> \,;>-@ N93@<2 ,> 77 \,;>- .,1>-@P 3- J.+<<>;>A 3>2 
"3@</;>< :;@;-@Q

%Q C;3A>,@;@ ,O 3.-;?< G/3`1< G@,+;3@;@ ,+ 2,.1H<>-<2 I;@-,+E ,O G/3`1< G@,+;3@;@Q

)Q J19\<.- I3@ I32 3> ;>32<`13-< +<@G,>@< N/3.U ,O <OO;.3.E 3O-<+ 3 H;>;H1H (5 ^<<U 
21+3-;,> ,O -I<+3GEP ,+ ;>-,/<+3>.< -, -+<3-H<>- ^;-I 3- /<3@- ( 9C'!SCQ 

7Q J19\<.- ^I, ;@ ,> .1++<>- -+<3-H<>- ^;-I .,>.,H;-3>- >,>$9;,/,A;. C'!SC@ 3- 
@-12E <>-+E H1@- 9< ,> p 5 >,>$9;,/,A;. C'!SC@ N<[.<G- -I< .,H9;>3-;,> ,O 
'#l 3>2 /<O/1>,H;2<P 3- -I< O,//,^;>A 2,@<@B  '#l Np 5) HAW^<<UPK JJm 
Np 8666 HAW23EPK /<O/1>,H;2< NV0DP Np 56 HAW23EPK 3G+<H;/3@- Np 76 HAW23EPK 
a4c Np %66 HAW23EPK 91.;//3H;>< Np 866 HAW23EP 3>2 ;A1+3-;H,2 Np )6 HAW23EP 
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O,+ g (5 ^<<U@ 3>2 3- @-39/< 2,@< O,+ g % ^<<U@ G+;,+ -, -I< "3@</;>< :;@;-Q  M, 
,-I<+ C'!SC@ 3+< G<+H;--<2 21+;>A -I< @-12EQ

u J19\<.-@ ^I, ><<2 -, 2;@.,>-;>1< C'!SC@ G+;,+ -, -I< "3@</;>< :;@;- -, 
.,HG/E ^;-I -I;@ ;>./1@;,> .+;-<+;,> H1@- O,//,^ -I< G+,.<21+< @G<.;O;<2 9</,^ 
,+ 3- /<3@- O;?< -;H<@ -I< H<3> -<+H;>3/ </;H;>3-;,> I3/O$/;O< ,O 3 2+1AB
v g Z ^<<U@ O,+ V0D ;O >, </;H;>3-;,> G+,.<21+< ^3@ O,//,^<2K ,+ 32I<+< -, 

3> </;H;>3-;,> G+,.<21+< N;Q<QK (( 23E@ ^;-I .I,/<@-E+3H;><K ,+ 86 23E@ 
^3@I,1- ^;-I 3.-;?3-<2 .I3+.,3/ ,+ 3@ G<+ /,.3/ /39</Pd

v g % ^<<U@ O,+ 3// ,-I<+@Q 

FQ J-39/< 2,@<@ ,O MJ!=C@K 3.<-3H;>,GI<>WG3+3.<-3H,/K /,^$G,-<>.E ,G;3-<@ 
N-+3H32,/ ,+ .,H9;>3-;,> ,O 3.<-3H;>,GI<> 3>2 .,2<;>< ,+ IE2+,.,2,><PK ,+3/ 
.,+-;.,@-<+,;2@ N<`1;?3/<>- -, G+<2>;@,>< p (6 HAW23EPK ,+ ;>I3/<2 .,+-;.,@-<+,;2@ 
O,+ @-39/< H<2;.3/ .,>2;-;,>@ 3+< 3//,^<2K 91- H1@- I3?< 9<<> 3- 3 @-39/< 2,@< O,+ 
g ( ^<<U@ G+;,+ -, -I< "3@</;>< :;@;-Q 

ZQ J19\<.-@ H1@- I3?< 2;@.,>-;>1<2 3// ,G;3-<@ N<[.<G- O,+ -+3H32,/ ,+ .,H9;>3-;,> ,O 
3.<-3H;>,GI<> 3>2 .,2<;>< ,+ IE2+,.,2,><P 3- /<3@- ( ^<<U G+;,+ -, -I< O;+@- 2,@< 
,O @-12E 2+1A N+<O<+ -, J<.-;,> )Q5Q8Q8 O,+ G+,I;9;-<2 H<2;.3-;,>@PQ

&Q T,H<> ,O .I;/29<3+;>A G,-<>-;3/ N+<O<+ -, J<.-;,> )Q5Q%PK H1@- >,- I3?< 3 G,@;-;?< 
@<+1H G+<A>3>.E -<@- 3- -I< J.+<<>;>A :;@;- 3>2 H1@- I3?< 3 ><A3-;?< 1+;>< 
G+<A>3>.E -<@- 3- -I< "3@</;>< :;@;- G+;,+ -, @-12E 2+1A 2,@;>AQ 

M,-<B  J19\<.-@ ^;-I 3 9,+2<+/;>< @<+1H G+<A>3>.E -<@- 3- J.+<<>;>A H1@- I3?< 3 
@<+1H G+<A>3>.E -<@- g 8 23E@ /3-<+ -, 2,.1H<>- .,>-;>1<2 /3.U ,O 3 G,@;-;?< +<@1/-Q 

(6Q =O O<H3/<K @19\<.- H1@- 9< G,@-H<>,G31@3/ YS G<+H3><>-/E @1+A;.3//E @-<+;/< YS 
O,+ T,H<> ,O 4I;/29<3+;>A *,-<>-;3/ G+3.-;.;>A 3- /<3@- ,>< G+,-,.,/ @G<.;O;<2 
H<-I,2 ,O 9;+-I .,>-+,/ NJ<.-;,> )Q5Q%PK -I3- ;@ <OO<.-;?< O+,H -I< "3@</;>< ?;@;- 
-I+,1AI 3- /<3@- 86 23E@ 3O-<+ -I< /3@- 2,@< ,O @-12E 2+1AQ  

u !22;-;,>3/ /,.3/ +<`1;+<H<>-@ H3E 3GG/EQ  S<O<+ -, !GG<>2;[ a O,+ /,.3/ 
+<`1;+<H<>-@Q
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=O H3/< 3>2 @19\<.- ;@ @<[13//E 3.-;?< ^;-I 3 O<H3/< G3+-><+N@P ,O .I;/29<3+;>A 
G,-<>-;3/K I< H1@- G+3.-;.< -I< G+,-,.,/ @G<.;O;<2 .,>-+3.<G-;,> O+,H -I< 
"3@</;>< ?;@;- -I+,1AI 3- /<3@- 86 23E@ 3O-<+ /3@- 2,@< ,O @-12E 2+1A 
NJ<.-;,> )Q5Q%PQ

u !22;-;,>3/ /,.3/ +<`1;+<H<>-@ H3E 3GG/EQ  S<O<+ -, !GG<>2;[ a O,+ /,.3/ 
+<`1;+<H<>-@Q

((Q J19\<.-@ H1@- ?,/1>-3+;/E @;A> 3>2 23-< 3> ;>O,+H<2 .,>@<>-K 3GG+,?<2 9E 3> 
=>2<G<>2<>- 0-I;.@ 4,HH;--<< N=04PW=>@-;-1-;,>3/ S<?;<^ ",3+2 N=S"PK G+;,+ -, 
-I< ;>;-;3-;,> ,O 3>E @.+<<>;>A ,+ @-12E$@G<.;O;. G+,.<21+<@Q  D,+ @19\<.-@ ;> X3G3> 
,>/EB  ;O 3 @19\<.- ;@ 1>2<+ 56 E<3+@ ,O 3A<K -I<> -I< @19\<.- 3>2 -I<;+ G3+<>- ,+ /<A3/ 
A13+2;3> H1@- ?,/1>-3+;/E @;A> 3>2 23-< 3> ;>O,+H<2 .,>@<>-Q

K*)&#$*+( %#- ,$2+01&#$ "-&)(-&*

( b Z #, @</<.- -I< 3GG+,G+;3-< @19\<.- G,G1/3-;,>
&K (6 #I< <OO<.- ,O !"#$%&% ,> G+<A>3>.E 3>2 +<G+,21.-;,> ;@ 1>U>,^>
(( => 3..,+23>.< ^;-I I3+H,>;L<2 _,,2 4/;>;.3/ *+3.-;.< N_4*P

H"2"2 JK?'>1%/. <7%&(7%*

! @19\<.- ^;// >,- 9< </;A;9/< O,+ @-12E G3+-;.;G3-;,> ;O I<W@I< H<<-@ 3>E ,O -I< O,//,^;>A 
.+;-<+;3B

(Q *+;,+ <[G,@1+< -, 3>E X3>1@ o;>3@< NX!oP ;>I;9;-,+ N;>./12;>A 91- >,- /;H;-<2 -, 
+1[,/;-;>;9K -,O3.;-;>;9K 93+;.;-;>;9K 3>2 O;/A,-;>;9PQ 

5Q 41++<>- -+<3-H<>- ^;-I j 5 >,>$9;,/,A;. C'!SC@ ,+ 1@< ,O C'!SC@ ,-I<+ -I3> 
'#lK JJmK V0DK 3G+<H;/3@-K a4cK 91.;//3H;>< ,+ ;A1+3-;H,2 ,+ 1@< ,O '#l ;> 
.,H9;>3-;,> ^;-I V0D 3- "3@</;><Q

8Q a3@ 9<<> -+<3-<2 ^;-I 3>E ;>?<@-;A3-;,>3/ 2+1A ^;-I;> 86 23E@ ,+ O;?< I3/O$/;?<@ ,O 
-I< 2+1A N^I;.I<?<+ ;@ /,>A<+P G+;,+ -, -I< O;+@- 2,@< ,O @-12E 2+1A ,+ ;@ .1++<>-/E 
<>+,//<2 ;> 3>,-I<+ ./;>;.3/ @-12EQ
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%Q 41++<>- ,+ G3@- I;@-,+E ,O ;>O<.-;,> ;>./12;>AB

u a;@-,+E ,O +<.1++<>- ,+ 2;@@<H;>3-<2 N<?<> 3 @;>A/< <G;@,2<P I<+G<@ L,@-<+d 
u a;@-,+E ,O 2;@@<H;>3-<2 N<?<> 3 @;>A/< <G;@,2<P I<+G<@ @;HG/<[d
u a;@-,+E ,O U>,^> ;>?3@;?< ;>O<.-;,> N<QAQK /;@-<+;,@;@ 3>2 I;@-,G/3@H,@;@Pd 
u !.-;?< I1H3> ;HH1>,2<O;.;<>.E ?;+1@ Na=:P ,+ ;HH1>,2<O;.;<>.E @E>2+,H<Q  

!.-;?< a=: ;@ 2<O;><2 3@ .,>O;+H<2 G,@;-;?< 3>-;$a=: 3>-;9,2E Na=: !9P -<@-d
u J19\<.- I3@ 3.-;?< #" ,+ H<<-@ #" <[./1@;,>3+E G3+3H<-<+@ N+<O<+ -, 

J<.-;,> )Q8Q(Q( O,+ @G<.;O;. +<`1;+<H<>-@ O,+ #" -<@-;>APd
u D,+ @19\<.-@ ;> X3G3> ,>/EB  *,@;-;?< +<@1/- ,O 9<-3$C$A/1.3> N@.+<<>;>A O,+ 

G><1H,.E@-;@ \;+,?<.; ;>O<.-;,>Pd
u !.-;?< ;>O<.-;,>N@P +<`1;+;>A -+<3-H<>- ^;-I G3+<>-<+3/ 3>-;$;>O<.-;?<@ ^;-I;> 

86 23E@K ,+ ,+3/ 3>-;$;>O<.-;?<@ ^;-I;> (% 23E@ G+;,+ -, -I< "3@</;>< :;@;-d
u 4I+,>;. +<.1++;>A ;>O<.-;,> 3>2W,+ 3.-;?< ?;+3/ ;>O<.-;,> -I3- 93@<2 ,> -I< 

;>?<@-;A3-,+n@ ./;>;.3/ 3@@<@@H<>- H3U<@ -I< @19\<.- 3> 1>@1;-39/< .3>2;23-< O,+ 
-I< @-12Ed

u !.-;?< a": ,+ a4: 2<O;><2 3@B
v a":B  I<G3-;-;@ " @1+O3.< 3>-;A<> Na"@ !AP G,@;-;?< NwP ,+ 2<-<.-<2 

@<>@;-;?;-E ,> -I< a": 2<,[E+;9,>1./<;. 3.;2 NCM!P G,/EH<+3@< .I3;> 
+<3.-;,> N*4SP `13/;-3-;?< -<@- O,+ I<G3-;-;@ " .,+< 3>-;9,2E Na". !9P 
G,@;-;?< NwP @19\<.-@ N3>2 O,+ a<G3-;-;@ " @1+O3.< 3>-;9,2E G,@;-;?< ewf 
@19\<.-@ ;> X3G3> ,>/EPd

v a4:B  a4: +;9,>1./<;. 3.;2 NSM!P 2<-<.-39/< ;> 3>E @19\<.- ^;-I 
3>-;$a4: 3>-;9,2E Na4: !9PQ

)Q q>2<+/E;>A H<2;.3/ 2;@<3@<@ ,+ G+,9/<H@ ;>./12;>A 91- >,- /;H;-<2 -, -I< 
O,//,^;>AB

u 4/;>;.3//E +</<?3>- ,+ @;A>;O;.3>- 04_ 39>,+H3/;-;<@K ;>./12;>A 04_ ^;-I c# 
;>-<+?3/ .,++<.-<2 O,+ I<3+- +3-< Nc#.P 1@;>A D+;2<+;.;3n@ .,++<.-;,> O,+H1/3 
Nc#.DP j )66 H@<.Q

u a;@-,+E ,O 3>E ,O -I< O,//,^;>A .3+2;,?3@.1/3+ .,>2;-;,>@B
v ',2<+3-< -, @<?<+< .,>A<@-;?< I<3+- O3;/1+< NM<^ r,+U a<3+- !@@,.;3-;,> 

./3@@ === ,+ =:Pd
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N<`1;?3/<>- -, G+<2>;@,>< p (6 HAW23EPQ  =O -3U;>A 3>E ,O -I< 39,?< ,> 3 @.I<21/<2 93@;@K 
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<3+/;<+P -I+,1AI 3- /<3@- 86 23E@ 3O-<+ -I< /3@- 2,@< ,O @-12E 2+1AQ

u 4,H9;><2 N<@-+,A<> 3>2 G+,A<@-,A<> .,>-3;>;>AP I,+H,>3/ .,>-+3.<G-;,> 
N,+3/K ;>-+3?3A;>3/K -+3>@2<+H3/P 3@@,.;3-<2 ^;-I -I< ;>I;9;-;,> ,O ,?1/3-;,>K 
;>;-;3-<2 3- /<3@- 86 23E@ G+;,+ -, "3@</;>< :;@;-Q

u *+,A<@-,A<>$,>/E I,+H,>3/ .,>-+3.<G-;,> N,+3/K ;>\<.-39/<K ;HG/3>-39/<P 
3@@,.;3-<2 ^;-I ;>I;9;-;,> ,O ,?1/3-;,>K ;>;-;3-<2 3- /<3@- 86 23E@ G+;,+ -, 
"3@</;>< :;@;-Q 

u ";/3-<+3/ -193/ ,../1@;,>W/;A3-;,> NX3G3> ,>/EB  9;/3-<+3/ -193/ /;A3-;,> ,>/EPQ
u :3@<.-,H;L<2 G3+-><+N@P G+,?;2<2 -I< ?3@<.-,H;L<2 G3+-><+ I3@ +<.<;?<2 

H<2;.3/ .,>O;+H3-;,> ,O -I< @1+A;.3/ @1..<@@ 3>2 ;@ -I< @,/< @<[13/ G3+-><+ ,O 
-I< ^,H<> ,O .I;/29<3+;>A G,-<>-;3/ -+;3/ G3+-;.;G3>-Q

u =>-+31-<+;>< 2<?;.< N=qCPQ 
u =>-+31-<+;>< I,+H,><$+</<3@;>A @E@-<H N=qJPQ
u #+1< 39@-;><>.<B  S<O+3;>;>A O+,H I<-<+,@<[13/ ;>-<+.,1+@< ^I<> -I;@ ;@ ;> /;>< 

^;-I -I< G+<O<++<2 3>2 1@13/ /;O<@-E/< ,O -I< @19\<.- NG<+;,2;. 39@-;><>.<P 
<QAQK .3/<>23+K ,?1/3-;,>K @EHG-,-I<+H3/K G,@-$,?1/3-;,> H<-I,2@K 3>2 
^;-I2+3^3/ 3+< >,- 3..<G-39/<Q

=O +<`1;+<2 G<+ /,.3/ G+3.-;.<@K H3/< ,+ O<H3/< .,>2,H ^;-I ,+ ^;-I,1- @G<+H;.;2< YS 
.3GK 2;3GI+3AH ,+ @G,>A< ^;-I @G<+H;.;2< @I,1/2 9< 1@<2 ;> 322;-;,> -, ,>< ,O -I< 9;+-I 
.,>-+,/ H<-I,2@ /;@-<2 39,?< N<[./12;>A -+1< 39@-;><>.<PQ 

=- ;@ ;HG,+-3>- -, >,-< -I3- .,>-+3.<G-;,> +<.,HH<>23-;,>@ 2<@.+;9<2 39,?< 3+< 
@G<.;O;.3//E ;>-<>2<2 -, G+<?<>- G+<A>3>.E 21+;>A <[G,@1+< -, -I< ;>?<@-;A3-;,>3/ 
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-I<+3G;<@Q  4,>-+3.<G-;,> +<.,HH<>23-;,>@ +</3-<2 -, 1@< ,O .,>.,H;-3>- -I<+3G;<@ 
G+<@.+;9<2 G<+ @-3>23+2 ,O .3+< @I,1/2 9< 93@<2 ,> -I< /,.3/ /39</Q

!22;-;,>3/ /,.3/ +<`1;+<H<>-@ H3E 3GG/EQ  S<O<+ -, !GG<>2;[ a O,+ /,.3/ +<`1;+<H<>-@Q

4,>-+3.<G-;,> S<.,HH<>23-;,> O,+ '3/<@

D,+ 3 H3/< @19\<.- ^I, ;@ @1+A;.3//E @-<+;/< N?3@<.-,HE ^;-I H<2;.3/ 3@@<@@H<>- 
.,>O;+H;>A @1+A;.3/ @1..<@@P YS ^I, I3@ 3 O<H3/< G3+-><+ ^I, ;@ G,@-H<>,G31@3/ ,+ 
G<+H3><>-/E @-<+;/<K >, .,>-+3.<G-;,> ;@ +<`1;+<2Q

! H3/< @19\<.- ^I, ;@ @<[13//E 3.-;?< ^;-I O<H3/< G3+-><+N@P ,O .I;/29<3+;>A G,-<>-;3/ 
H1@- 3A+<< O+,H J-12E C3E ( -I+,1AI 86 23E@ 3O-<+ -I< /3@- 2,@< ,O @-12E 2+1A -, G+3.-;.< 
.,>-+3.<G-;,> ^;-IB

u 4,>2,H 1@< 3>2 O<H3/< G3+-><+N@P 1@;>A 3- /<3@- ,>< ,O -I< .,>-+3.<G-;?< 
H<3@1+<@ N3@ 2<O;><2 ;> -I< G+,-,.,/ O,+ O<H3/< @-12E @19\<.-@ ,O .I;/29<3+;>A 
G,-<>-;3/PQ 
YS

u #+1< 39@-;><>.<B  S<O+3;>;>A O+,H I<-<+,@<[13/ ;>-<+.,1+@<$^I<> -I;@ ;@ ;> /;>< 
^;-I -I< G+<O<++<2 3>2 1@13/ /;O<@-E/< ,O -I< @19\<.-Q  NM,-<B  *<+;,2;. 
39@-;><>.< e<QAQK .3/<>23+K ,?1/3-;,>K @EHG-,-I<+H3/K G,@-$,?1/3-;,> H<-I,2@f 
3>2 ^;-I2+3^3/ 3+< >,- 3..<G-39/<PQ

!22;-;,>3//EK H3/< @19\<.-@ H1@- 3A+<< >,- -, 2,>3-< @G<+H O+,H -I< "3@</;>< :;@;- 
-I+,1AI 86 23E@ 3O-<+ -I< /3@- 2,@< ,O @-12E 2+1AQ 

'3/< @19\<.-@ 3+< +<@G,>@;9/< O,+ ;>O,+H;>A I;@ G3+-><+N@P ,O -I< +;@U ,O 9<.,H;>A 
G+<A>3>- 3>2 O,+ +<G,+-;>A 3>E G+<A>3>.E -, -I< @-12E 2,.-,+Q  =O 3 G+<A>3>.E ,..1+@K 3 
G3+-><+ 31-I,+;L3-;,> O,+H +<`1<@-;>A G+<A>3>.E ,1-.,H< ;>O,+H3-;,> ^;// 9< +<`1<@-<2 
O+,H -I< G+<A>3>- G3+-><+Q

=- ;@ ;HG,+-3>- -, >,-< -I3- .,>-+3.<G-;,> +<.,HH<>23-;,>@ 2<@.+;9<2 39,?< 3+< 
@G<.;O;.3//E ;>-<>2<2 -, G+<?<>- G+<A>3>.E 21+;>A <[G,@1+< -, -I< ;>?<@-;A3-;,>3/ 
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-I<+3G;<@Q  4,>-+3.<G-;,> +<.,HH<>23-;,>@ +</3-<2 -, 1@< ,O .,>.,H;-3>- -I<+3G;<@ 
G+<@.+;9<2 G<+ @-3>23+2 ,O .3+< @I,1/2 9< 93@<2 ,> -I< /,.3/ /39</Q

!22;-;,>3/ /,.3/ +<`1;+<H<>-@ H3E 3GG/EQ  S<O<+ -, !GG<>2;[ a O,+ /,.3/ +<`1;+<H<>-@Q

H"@ J44%?*?- *.9 ,*4(&- 511(11;(.&1NO*7%*6'(1

H"@"! J44%?*?- *.9 ,*4(&- P(*1>7(;(.&1 511(11(9

J19\<.-@ ^;// 9< 3//,^<2 3 ?;@;- ^;>2,^ ,O t 8 23E@ O,+ 3// @-12E ?;@;-@ N^;-I -I< <[.<G-;,> 
,O -I< "3@</;>< :;@;-K 3@ -I< @.+<<>;>A ^;>2,^ ;@ 3 H3[;H1H ,O 8) 23E@P 1G -, -I< 
T<<U 87 ?;@;-Q  :;@;-@ 3O-<+ -I< T<<U 87 ?;@;- ^;// I3?< 3 ?;@;- ^;>2,^ ,O t F 23E@Q 

=O 3 @19\<.- I3@ 3> ,1- ,O ^;>2,^ ?;@;-K -I< ><[- ?;@;- @I,1/2 ,..1+ 3@ ,+;A;>3//E @.I<21/<2 
93@<2 ,> -I< O;+@- 23-< ,O @-12E 2+1A 32H;>;@-+3-;,> N"3@</;>< :;@;-PQ

J-12E G+,.<21+<@ 2<@.+;9<2 3+< /;@-<2 ;> -I< O,//,^;>A @<.-;,> ,O -I;@ G+,-,.,/ 3>2 3+< 
@1HH3+;L<2 ;> -391/3+ O,+H3- ;> !GG<>2;[ 4Q

H"@"!"! ,&>9- )7/?(9>7(1

#I< @-12E G+,.<21+<@ ,1-/;><2 ;> !GG<>2;[ 4 3+< 2;@.1@@<2 ;> 2<-3;/ ;> -I;@ @<.-;,>K ^;-I 
-I< <[.<G-;,> ,O ;> ?;?, GI3+H3.,2E>3H;. 9;,H3+U<+@ N2;@.1@@<2 ;> J<.-;,> )Q8Q(Q5PK 
<[G/,+3-,+E +<@<3+.I 3>2 ?3/;23-;,> @-12;<@ N2;@.1@@<2 ;> J<.-;,> )Q8Q(Q5PK 2+1A 
.,>.<>-+3-;,> H<3@1+<H<>-@ N2;@.1@@<2 ;> J<.-;,> )Q8Q5PK -I< .,//<.-;,> ,O G+;,+ 3>2 
.,>.,H;-3>- H<2;.3-;,> ;>O,+H3-;,> N2;@.1@@<2 ;> J<.-;,> )Q5Q8PK 3>2 -I< .,//<.-;,> ,O !0 
;>O,+H3-;,> N2;@.1@@<2 ;> J<.-;,> 7Q6PQ  !// @-12E 23-3 ^;// 9< +<.,+2<2 ;> @,1+.< 
2,.1H<>-@ 3>2 ,> -I< 3GG+,G+;3-< <4SD@Q

,$%#-.(' "#$1($)

!- -I< J.+<<>;>A ?;@;-K -I< @19\<.- ^;// @;A> 3>2 23-< 3 @-12E @G<.;O;.K =04W=S" 3GG+,?<2K 
;>O,+H<2 .,>@<>- O,+H 9<O,+< 3>E @-12E G+,.<21+<@ 3+< G<+O,+H<2 ,+ 3>E H<2;.3-;,>@ 3+< 
^;-II</2 O+,H -I< @19\<.- ;> ,+2<+ -, G3+-;.;G3-< ;> -I;@ @-12EQ  J<G3+3-< ^+;--<> .,>@<>- 
^;// 9< +<`1;+<2 O,+ <3.I @19\<.- ;> ,+2<+ -, G3+-;.;G3-< ;> -I< ,G-;,>3/ <[G/,+3-,+E 
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+<@<3+.I 3>2 ?3/;23-;,> @-12;<@Q  C<-3;/@ +<A3+2;>A I,^ ;>O,+H<2 .,>@<>- ^;// 9< ,9-3;><2 
3>2 2,.1H<>-<2 3+< G+,?;2<2 ;> J<.-;,> &Q8Q

,$2+01&#$IEJ2+01&#$ "-&)(-&*

J19\<.-@ ^;// 9< <?3/13-<2 -, <>@1+< -I<E H<<- 3// ;>./1@;,> .+;-<+;3 3>2 I3?< >,>< ,O -I< 
<[./1@;,> .+;-<+;3 3- 9,-I J.+<<>;>A 3>2 "3@</;>< :;@;-@Q

F('&2*+I=0-@&2*+ `&1)#->

! .,HG/<-< >,>$*@! H<2;.3/ 3>2 @1+A;.3/ I;@-,+EK ;>./12;>A I;@-,+E ,O 3/.,I,/ 1@< 3>2 
>;.,-;>< 1@< ^;// 9< -3U<> O+,H <3.I @19\<.- 21+;>A -I< J.+<<>;>A :;@;-Q  !22;-;,>3//EK 3 
/;@- ,O <3.I @19\<.-@ *@! 3>2 *@Y +</3-<2 H<2;.3/ 3>2 @1+A;.3/ I;@-,+E ^;// 9< +<.,+2<2 3- 
J.+<<>;>AQ  a;@-,+E ,O I<+G<@ L,@-<+K I<+G<@ L,@-<+ ?3..;>3-;,>K 3>2 I<G3-;-;@ " 
?3..;>3-;,> @-3-1@ ^;// 9< +<.,+2<2 3@ G3+- ,O -I< H<2;.3/ I;@-,+EQ  !> 1G23-<2 H<2;.3/ 
I;@-,+E ^;// 9< ,9-3;><2 G+;,+ -, @-12E 2+1A 32H;>;@-+3-;,> 3- "3@</;><K -, <>@1+< -I< 
@19\<.- ;@ @-;// </;A;9/< O,+ <>+,//H<>-Q  

! 2<-3;/<2 H<2;.3/ I;@-,+E ^;-I +<@G<.- -, #" +;@U O3.-,+@ ^;// 9< 2,.1H<>-<2 ;> -I< @-12E 
@,1+.< 2,.1H<>-3-;,>Q  #I;@ ;>O,+H3-;,> ^;// ;>./12< "4_ ?3..;>3-;,>K .,I39;-3-;,> ^;-I 
;>2;?;213/@ ^I, I3?< I32 #"K 3>2 -+3?</ -,K +<@;2<>.< ;>K ,+ ^,+U ;> #" <>2<H;. 
/,.3-;,>@Q

5&)*+ =&@$1a ^(&@8) *$' `(&@8)

:;-3/ @;A> 2<-<+H;>3-;,>@ ,O @E@-,/;. 3>2 2;3@-,/;. 9/,,2 G+<@@1+<K G1/@< +3-< N.,1>-<2 O,+
3- /<3@- 86 @<.,>2@ 3O-<+ ) H;>1-<@ ;> @;--;>A G,@;-;,>PK +<@G;+3-,+E +3-<K 9,2E ^<;AI-K 3>2 
9,2E -<HG<+3-1+< ^;// 9< ,9-3;><2 3- -I< 2<@;A>3-<2 @-12E ?;@;-@ ;> !GG<>2;[ 4Q  :;-3/ 
@;A>@ @I,1/2 9< G<+O,+H<2 9<O,+< 9/,,2 2+3^@ 3>2 G+;,+ -, +<.<;G- ,O @-12E 2+1AQ  a<;AI- 
^;// 9< H<3@1+<2 3- -I< J.+<<>;>A :;@;- ,>/E N^;-I @I,<@ ,OOPQ  !// H<3@1+<H<>-@ ^;// 9< 
+<.,+2<2 ;> H<-+;. 1>;-@ ^I<+< 3GG/;.39/<Q
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;8>1&2*+ EJ*.

! .,HG/<-< GIE@;.3/ <[3H;>3-;,> ^;// 9< G<+O,+H<2 3- -I< 2<@;A>3-<2 @-12E ?;@;-@ 3@ 
@G<.;O;<2 ;> !GG<>2;[ 4Q  #I< GIE@;.3/ <[3H;>3-;,> 3- -I< J.+<<>;>A :;@;- ^;// @<+?< 3@ 
-I< 93@</;>< GIE@;.3/ <[3H;>3-;,> O,+ -I< <>-;+< @-12EQ  *IE@;.3/ <[3H;>3-;,> 
39>,+H3/;-;<@ >,-<2 9E -I< =>?<@-;A3-,+ 3- -I< "3@</;>< :;@;- G+;,+ -, -I< O;+@- 2,@< ,O @-12E 
2+1A @I,1/2 9< +<.,+2<2 ;> -I< @19\<.-n@ H<2;.3/ I;@-,+EQ  !9>,+H3/;-;<@ >,-<2 3O-<+ -I< 
"3@</;>< :;@;- 3>2 O;+@- 2,@< ,O @-12E 2+1A @I,1/2 9< <?3/13-<2 3>2 2,.1H<>-<2 9E -I< 
=>?<@-;A3-,+ 3@ -, ^I<-I<+ ,+ >,- -I<@< 3+< !0@Q  !// O;>2;>A@ ^I<-I<+ +</3-<2 -, 3> !0 ,+ 
G3+- ,O <3.I @19\<.-n@ H<2;.3/ I;@-,+E @I,1/2 9< .3G-1+<2 ,> -I< 3GG+,G+;3-< <4SD G3A<Q

! @EHG-,H$2;+<.-<2 GIE@;.3/ <[3H;>3-;,> ^;// 9< G<+O,+H<2 ^I<> ><.<@@3+EQ

MQPO(*' E+(2)-#2*-'&#@-*. GE"bH

! +<@-;>A (5$/<32 04_ ^;// 9< G<+O,+H<2 3- -I< J.+<<>;>A :;@;- 3>2 T<<U )7Q  ! 
`13/;O;<2 GIE@;.;3> ^;// ;>-<+G+<- -I< ./;>;.3/ @;A>;O;.3>.< ,O 3>E 39>,+H3/ O;>2;>AK @;A>K 
3>2 23-< <3.I 04_Q  04_ ^;-I c# ;>-<+?3/ .,++<.-<2 O,+ I<3+- +3-< 1@;>A D+;<2<+;.;3n@ 
.,++<.-;,> O,+H1/3 Nc#.DP @I,1/2 9< +<G,+-<2 N,+ .3/.1/3-<2P 3>2 2,.1H<>-<2 ;> -I< 
@,1+.< 2,.1H<>-@ 3>2 /3-<+ -+3>@.+;9<2 ,> -, -I< 3GG+,G+;3-< <4SD ;O c#.D G+,/,>A3-;,> 
;@ ,9@<+?<2Q  => -I<@< .3@<@K -I< 93@</;>< c#.D ^;// ><<2 -, 9< <>-<+<2 ;>-, -I< 3GG+,G+;3-< 
<4SD O,+ .,HG3+;@,> 3@ ^<//Q  => 322;-;,>K 3>E ./;>;.3//E @;A>;O;.3>- O;>2;>A@ ^;// 9< 
2,.1H<>-<2 ;> -I< @,1+.< 2,.1H<>-@ 3>2 /3-<+ -+3>@.+;9<2 ,> -, -I< 3GG+,G+;3-< <4SDQ  
03.I @;A><2 ,+;A;>3/ 04_ ^;// 9< H,>;-,+<2 9E -I< +<@G,>@;9/< @;-< H,>;-,+ 3>2 U<G- ^;-I 
@19\<.-n@ @,1+.< 2,.1H<>-@ ,>@;-<Q  

D,+ @19\<.-@ ^;-I 3 >,+H3/ 04_ -3U<> ^;-I;> &6 23E@ ,O J.+<<>;>AK 3 +<G<3- 04_ 3- 
J.+<<>;>A ^;// >,- 9< +<`1;+<2K G+,?;2<2 3// G+,-,.,/ +<`1;+<2 2,.1H<>-3-;,> ;@ 3?3;/39/< 
3>2 >,-I;>A I3@ .I3>A<2 ;> -I< @19\<.-n@ I<3/-I @-3-1@ @;>.< -I< -;H< ,O -I< -<@- -I3- 
^3++3>-@ 3 +<G<3- -<@-Q  =O -I<+< 3+< ,-I<+ O;>2;>A@ -I3- 3+< ./;>;.3//E @;A>;O;.3>-K -I< 
=>?<@-;A3-,+ H1@- .,>-3.- -I< !99:;< #! 'C 9<O,+< <>+,//;>A -I< @19\<.-Q
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J19\<.-@ .3> I3?< 3 +<G<3- 04_ 3- 3>E -;H< 21+;>A -I< @-12E 3@ ^3++3>-<2 93@<2 ,> -I< 
,G;>;,> ,O -I< =>?<@-;A3-,+Q

cPK*>1 #% )8( `*$'1 *$' Z(()

=O =-<H ) ,O -I< 4!J*!S N!GG<>2;[ _P .+;-<+;3 ><<2@ -, 9< ?<+;O;<2 O,+ 3 @19\<.- -, H<<- 
</;A;9;/;-EK G+;,+ [$+3E@ N>, -;H< /;H;-P ,O 3>E .,H9;>3-;,> ,O 9;/3-<+3/ I3>2@ 3>2 O<<- ^;-I 
;H3A<@ 3>2W,+ +<G,+- 3?3;/39/< -, -I< @;-< .3> 9< 1@<2 -, 2,.1H<>- \1[-33+-;.1/3+ ><^ 9,>< 
O,+H3-;,>Q  #I<+< ;@ >, ><<2 -, I3?< 3 O1// @<- ,O [$+3E@ ,O 9,-I I3>2@ 3>2 9,-I O<<- 3@ 3 
@;>A/< ;H3A< .,1/2 O1/O;// -I;@ .+;-<+;,>Q 

=O >, G+;,+ [$+3E@ N;H3A<@ 3>2W,+ +<G,+-P 3+< 3?3;/39/<K @19\<.-@ 3+< +<`1;+<2 -, I3?< [$+3E@ 
,O 9,-I I3>2@ 3>2 O<<- 3- @.+<<>;>A ;> ,+2<+ -, 2,.1H<>- 3// ;-<H@ ,O -I< 4!J*!S .+;-<+;3Q 

=O G+;,+ [$+3E@ 3+< 3?3;/39/<K 91- 2, >,- 2<H,>@-+3-< +32;,A+3GI;. <?;2<>.< ,O 
\1[-33+-;.1/3+ ><^ 9,>< O,+H3-;,>K @19\<.-@ H3E I3?< +<G<3- [$+3E@ ,O 9,-I I3>2@ 3>2 O<<- 
3- @.+<<>;>A ;O 3- /<3@- (5 ^<<U@ I3@ G3@@<2 @;>.< -I< G+;,+ <[3HQ 

#I< =>?<@-;A3-,+ ,+ -I<;+ `13/;O;<2 2</<A3-< @I,1/2 +<32 -I< [$+3E@ ,O -I< I3>2@ 3>2 O<<-Q  =- 
;@ -I< +<@G,>@;9;/;-E ,O -I< =>?<@-;A3-,+ -, <>@1+< -I3- 3// 2</<A3-<@ 3+< `13/;O;<2 3>2 -I3- 3// 
-+3;>;>A ;@ 2,.1H<>-<2Q

"8(1) cPK*> G"cKH

! 4lS NG,@-<+;,+$3>-<+;,+ 3>2 /3-<+3/ ?;<^@P ;@ +<`1;+<2B

u D,+ 3// @19\<.-@ 3- J.+<<>;>A -, +1/< ,1- -I< G+<@<>.< ,O #" ,+ ,-I<+ ./;>;.3//E 
+</<?3>- O;>2;>A@Q  #I< 4lS ^;// >,- 9< +<`1;+<2 ;O -I< @19\<.- I32 3 
G+<?;,1@/E >,+H3/ 4lS NG,@-<+;,+$3>-<+;,+ 3>2 /3-<+3/ ?;<^@P ^;-I;> &6 23E@ 
,O J.+<<>;>AK G+,?;2<2 3// @,1+.< 2,.1H<>-3-;,> ;@ 3?3;/39/< 3- -I< @;-< 3@ 
,1-/;><2 9</,^ 3>2 G+,?;2<2 >,-I;>A I3@ .I3>A<2 ;> -I< @19\<.-n@ H<2;.3/ 
I;@-,+E -, ^3++3>- 3 +<G<3- -<@-Q

u !>>13//E O,+ @19\<.-@ ^;-I #" +;@U O3.-,+@ 3@ ;2<>-;O;<2 9E -I< #" +;@U 
3@@<@@H<>- O,+H N!GG<>2;[ DP O,+ @19\<.-@ /;?;>A ;> 3+<3@ <>2<H;. O,+ #" ,+ 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Ann Rheum Dis

 doi: 10.1136/annrheumdis-2020-218870–9.:10 2020;Ann Rheum Dis, et al. Mease PJ



!"#$%&%
'()$))% *+,-,.,/
012+34# 56(7$66%()5$86

)%

O,+ @19\<.-@ ^;-I ><^/E G,@;-;?< **C 3>2W,+ c13>-;D0SYM$#" _,/2 -<@- ,+ 
<`1;?3/<>-@ 3O-<+ 93@</;><Q

J19\<.-@ .3> I3?< 3 +<G<3- 4lS 3- 3>E -;H< 21+;>A -I< @-12E 3@ ^3++3>-<2 93@<2 ,> -I< 
,G;>;,> ,O -I< =>?<@-;A3-,+Q 

! +32;,/,A;@- H1@- G<+O,+H 3> 3@@<@@H<>- ,O -I< 4lSQ  #I< *+;>.;G3/ =>?<@-;A3-,+ ^;// 
;>2;.3-< -I< ./;>;.3/ @;A>;O;.3>.< ,O 3>E O;>2;>A@ 3>2 ^;// @;A> 3>2 23-< -I< +<G,+-Q  => -I< 
3@@<@@H<>- ,O -I< 4lS N+<?;<^ ,O ;H3A<@ +<`1;+<2PK 3 +32;,/,A;@-K -I< *+;>.;G3/ 
=>?<@-;A3-,+ ,+ -I<;+ GIE@;.;3> 2</<A3-< H1@- ;>2;.3-< -I< G+<@<>.< ,+ 39@<>.< ,O 
N(P .3/.;O;<2 A+3>1/,H3@K N5P G/<1+3/ @.3++;>AW-I;.U<>;>AK 3>2 N8P @;A>@ ,O 3.-;?< #"Q  =O -I< 
4lS 2<H,>@-+3-<@ .I3>A<@ @1AA<@-;?< ,O G+<?;,1@ #" N<QAQK .3/.;O;<2 >,21/<K O;9+,-;. 
@.3+K 3G;.3/ ,+ 93@;/3+ G/<1+3/ -I;.U<>;>AP ,+ ,-I<+ O;>2;>A@ -I3- 3+< ./;>;.3//E @;A>;O;.3>-K 
-I< *+;>.;G3/ =>?<@-;A3-,+ @I,1/2 .,>-3.- -I< !99:;< #! 'C 9<O,+< <>+,//;>A -I< @19\<.-Q

;-(@$*$2> B(1)

! @<+1H G+<A>3>.E -<@- ^;// 9< G<+O,+H<2 O,+ 3// ^,H<> ,O .I;/29<3+;>A G,-<>-;3/ 3- -I< 
J.+<<>;>A :;@;-Q  #I< @<+1H G+<A>3>.E -<@- ^;// 9< @<>- -, 3>2 G<+O,+H<2 9E -I< .<>-+3/ 
/39,+3-,+EQ  =O -I< @<+1H G+<A>3>.E -<@- ;@ G,@;-;?< -I< @19\<.- ;@ .,>@;2<+<2 3 @.+<<> 
O3;/1+<Q  =O -I< @<+1H G+<A>3>.E -<@- ;@ 9,+2<+/;><K ;- @I,1/2 9< +<G<3-<2 g 8 23E@ /3-<+ -, 
2<-<+H;>< </;A;9;/;-EQ  =O -I< +<G<3- @<+1H G+<A>3>.E -<@- ;@B

u *,@;-;?<K -I< @19\<.- ;@ .,>@;2<+<2 3 @.+<<> O3;/1+<d
u M<A3-;?<K -I< @19\<.- .3> 9< <>+,//<2 ;>-, -I< @-12Ed
u J-;// 9,+2<+/;>< g 8 23E@ /3-<+K -I;@ ^;// 9< .,>@;2<+<2 2,.1H<>-3-;,> ,O 

.,>-;>1<2 /3.U ,O 3 G,@;-;?< +<@1/- 3>2 -I< @19\<.- .3> 9< <>+,//<2 ;>-, -I< 
@-12E ;> -I< 39@<>.< ,O ./;>;.3/ @1@G;.;,> ,O G+<A>3>.E 3>2 ,-I<+ G3-I,/,A;.3/ 
.31@<@ ,O 9,+2<+/;>< +<@1/-@Q

=> *<+;,2 (K 3 1+;>< G+<A>3>.E -<@- ^;// 9< G<+O,+H<2 O,+ 3// ^,H<> ,O .I;/29<3+;>A 
G,-<>-;3/ 3- -I< "3@</;>< :;@;- G+;,+ -, -I< O;+@- 2,@< ,O @-12E 2+1A 3>2 3- 3// @19@<`1<>- 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Ann Rheum Dis

 doi: 10.1136/annrheumdis-2020-218870–9.:10 2020;Ann Rheum Dis, et al. Mease PJ



!"#$%&%
'()$))% *+,-,.,/
012+34# 56(7$66%()5$86

))

?;@;-@Q  ',+< O+<`1<>- G+<A>3>.E -<@-@ ^;// 9< G<+O,+H<2 -I+,1AI,1- -I< @-12E ;O +<`1;+<2 
G<+ /,.3/W.,1>-+E +<`1;+<H<>-@Q

u =O -I< 93@</;>< 1+;>< G+<A>3>.E -<@- G<+O,+H<2 3- -I< @;-< ;@ ><A3-;?<K -I<> 
2,@;>A ^;-I @-12E 2+1A H3E 9<A;>Q  =O -I< 93@</;>< 1+;>< G+<A>3>.E -<@- 
G<+O,+H<2 3- -I< @;-< ;@ G,@;-;?<K 2,@;>A ^;-I @-12E 2+1A H1@- 9< ^;-II</2 3>2 
3 @<+1H G+<A>3>.E -<@- ;@ +<`1;+<2Q  #I< @<+1H G+<A>3>.E -<@- ^;// 9< @<>- -, 
3>2 G<+O,+H<2 9E -I< .<>-+3/ /39,+3-,+EQ  =O -I< @<+1H G+<A>3>.E -<@- ;@ 
><A3-;?<K @-12E 2+1A H3E 9< @-3+-<2Q  =O -I< @<+1H G+<A>3>.E -<@- ;@ G,@;-;?<K 
@-12E 2+1A H1@- 9< ^;-II</2 3>2 -I< @19\<.- H1@- 9< 2;@.,>-;>1<2 O+,H @-12E 
2+1A -+<3-H<>-Q  => -I< <?<>- 3 @<+1H G+<A>3>.E -<@- .,H<@ 93.U 9,+2<+/;><K 3 
+<G<3- -<@- ;@ +<`1;+<2Q

u =O 3 1+;>< G+<A>3>.E -<@- G,@-$93@</;>< ;@ G,@;-;?<K @-12E 2+1A ><<2@ -, 9< 
-<HG,+3+;/E 2;@.,>-;>1<2 3>2 3 @<+1H G+<A>3>.E -<@- ;@ +<`1;+<2Q  #I< @<+1H 
G+<A>3>.E -<@- ^;// 9< @<>- -, 3>2 G<+O,+H<2 9E -I< .<>-+3/ /39,+3-,+EQ  =O -I< 
@<+1H G+<A>3>.E -<@- ;@ ><A3-;?<K @-12E 2+1A H3E 9< +<@-3+-<2Q  =O -I< @<+1H 
G+<A>3>.E -<@- ;@ G,@;-;?<K @-12E 2+1A H1@- 9< G<+H3><>-/E 2;@.,>-;>1<2Q

=> *<+;,2 5K O,+ ^,H<> ,O .I;/29<3+;>A G,-<>-;3/K 3 1+;>< G+<A>3>.E -<@- ^;// 9< G<+O,+H<2 
3- 3// ?;@;-@ 3>2 H,>-I/E 3- I,H< 9<-^<<> @.I<21/<2 @-12E ?;@;-@Q  #I< +<@1/-@ ,O -I< 
H,>-I/E 3- I,H< -<@-@ ^;// 9< .,HH1>;.3-<2 -, -I< @;-<Q  =O 3 1+;>< G+<A>3>.E -<@- ;@ 
G,@;-;?<K -I< @19\<.- H1@- @-,G 2,@;>AK +<-1+> -, -I< @-12E @;-< 3>2 I3?< 9/,,2 2+3^> O,+ 3 
@<+1H G+<A>3>.E -<@- -I3- ^;// 9< 3>3/EL<2 3- -I< .<>-+3/ /39,+3-,+EQ  

!- <3.I ?;@;-K -I< @-12E @-3OO @I,1/2 +<?;<^ -I< G+<A>3>.E 3?,;23>.< +<.,HH<>23-;,>@ 
^;-I <3.I @19\<.- ,O .I;/29<3+;>A G,-<>-;3/ 3>2 H3/< @19\<.-@ ^;-I 3 G3+-><+ ,O 
.I;/29<3+;>A G,-<>-;3/K 3>2 2,.1H<>- -I;@ 2;@.1@@;,> ;> -I< @19\<.-n@ @,1+.< +<.,+2@Q 

! G+<A>3>- ,+ 9+<3@-O<<2;>A O<H3/< ^;// >,- 9< </;A;9/< O,+ G3+-;.;G3-;,> ;> -I;@ @-12E ,+ 9< 
3//,^<2 -, .,>-;>1< @-12E 2+1AQ

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Ann Rheum Dis

 doi: 10.1136/annrheumdis-2020-218870–9.:10 2020;Ann Rheum Dis, et al. Mease PJ



!"#$%&%
'()$))% *+,-,.,/
012+34# 56(7$66%()5$86

)7

Bd B(1)&$@IBd ;-#68>+*J&1

#I< #" @.+<<>;>A -<@-@ 3+< 2;3A>,@-;. -<@- +<@1/-@ -, 9< ;>-<+G+<-<2 ;> -I< .,>-<[- ,O -I< 
@19\<.-n@ <G;2<H;,/,AEK I;@-,+EK <[3H O;>2;>A@K <-.QK 3>2 ;- ;@ -I< +<@G,>@;9;/;-E ,O -I< 
=>?<@-;A3-,+ -, 2<-<+H;>< ;O 3 @19\<.- I3@ G+<?;,1@K 3.-;?<K ,+ /3-<>- #"Q

!- @.+<<>;>AK 3// @19\<.-@ ^;// 9< 3@@<@@<2 O,+ <?;2<>.< ,O ;>.+<3@<2 +;@U O,+ #" 9E 3 +;@U 
3@@<@@H<>- O,+H N!GG<>2;[ DP 3>2 -<@-<2 O,+ #" ;>O<.-;,> 9E c13>-;D0SYM$#" _,/2 
-<@-Q  #I< **C JU;> #<@- @I,1/2 9< 1-;/;L<2 ,>/E ^I<> 3 c13>-;D0SYM$#" _,/2 #<@- ;@ 
>,- G,@@;9/< O,+ 3>E +<3@,> N1>/<@@ 9,-I -<@-@ 3+< +<`1;+<2 G<+ /,.3/ A1;2</;><@PQ  #I< @;-< 
@-3OO ^;// .,HG/<-< -I< #" +;@U 3@@<@@H<>- O,+H 3>2 <>-<+ -I< 23-3 ;>-, 3> 3GG+,G+;3-< 
<4SDQ 

=O 3 @19\<.- I32 3 ><A3-;?< c13>-;D0SYM$#" _,/2 N3>2W,+ **CP -<@- N,+ =_S! 
<`1;?3/<>- @1.I 3@ #$J*Y# #" -<@-P ^;-I;> &6 23E@ G+;,+ -, J.+<<>;>A 3>2 @,1+.< 
2,.1H<>-3-;,> ;@ 3?3;/39/<K -I< -<@- 2,<@ >,- ><<2 -, 9< +<G<3-<2K G+,?;2<2 >,-I;>A I3@ 
.I3>A<2 ;> -I< @19\<.-n@ H<2;.3/ I;@-,+E -, ^3++3>- 3 +<G<3- -<@-Q  #I<@< .3@<@ H3E 9< 
2;@.1@@<2 ^;-I -I< !99:;< #I<+3G<1-;. !+<3 '<2;.3/ C;+<.-,+Q  #I< +<@1/-@ ,O -I< 
#" -<@-N@P ^;// 9< +<-3;><2 3- -I< @;-< 3@ -I< ,+;A;>3/ @,1+.< 2,.1H<>-3-;,>Q

D,+ @19\<.-@ ^;-I 3 ><A3-;?< #" -<@- +<@1/- 3- J.+<<>;>A ,+ H,@- +<.<>- <?3/13-;,>K 3> 
3>>13/ #" +<$-<@- ^;// 9< G<+O,+H<2Q  #I< #" -<@-N@P -, 9< G<+O,+H<2 2<G<>2@ ,> /,.3/ 
A1;2</;><@ 3>2 ^I<-I<+ ,+ >,- -I< @;-< I3@ .3G3.;-E -, G<+O,+H c13>-;D0SYM$#" _,/2 
-<@-;>A N@<< 9</,^PQ  =O 3> 3>>13/ #" -<@- ;@ ><^/E G,@;-;?< N@<+,.,>?<+@;,>PK 3 .I<@- [$+3E 
N4lSP ><<2@ -, 9< G<+O,+H<2 3@ @,,> 3@ G,@@;9/< -, 3;2 ;> 2;@-;>A1;@I;>A 3.-;?< ?<+@1@ 
/3-<>- #"Q  0[G<+- .,>@1/-3-;,> .3> 9< .,>@;2<+<2 G<+ =>?<@-;A3-,+n@ 2;@.+<-;,>Q

#" -<@-B

u D,+ +<A;,>@ -I3- +<`1;+< 9,-I **C 3>2 c13>-;D0SYM$#" _,/2 -<@-;>AK 9,-I 
^;// 9< G<+O,+H<2Q  ! G,@;-;?< #" -<@- ;@ 2<O;><2 9E /,.3/ A1;2</;><@ NO,+ 
<[3HG/<K ;> @,H< .,1>-+;<@K 9,-I **C 3>2 c13>-;D0SYM$#" _,/2 3+< 
G<+O,+H<2K 3>2 ;O <;-I<+ ,>< ;@ G,@;-;?<K -I< #" -<@- ;@ .,>@;2<+<2 G,@;-;?<PQ

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Ann Rheum Dis

 doi: 10.1136/annrheumdis-2020-218870–9.:10 2020;Ann Rheum Dis, et al. Mease PJ



!"#$%&%
'()$))% *+,-,.,/
012+34# 56(7$66%()5$86

)F

u => -I< 39@<>.< ,O /,.3/ A1;2</;><@ 2<O;>;>A 3 G,@;-;?< +<@1/- ^I<> 9,-I **C 
3>2 c13>-;D0SYM$#" _,/2 -<@-@ 3+< G<+O,+H<2K -I<> -I< 
c13>-;D0SYM$#" _,/2 -<@- +<@1/- ^;// 9< -I< #" -<@- +<@1/- 
Nc13>-;D0SYM$#" _,/2 @1G<+@<2<@ **CPQ

u =O 3 @;-< I3@ -I< .3G3.;-E -, G<+O,+H 9,-I **C 3>2 c13>-;D0SYM$#" _,/2 
-<@-@K 3>2 /,.3/ A1;2</;><@ +<`1;+< ,>/E ,>< -<@- -, 9< G<+O,+H<2K -I<> -I< 
c13>-;D0SYM$#" _,/2 ;@ -I< G+<O<++<2 -<@-Q  !- 3 @;-< ^;-I .3G3.;-E -, 
G<+O,+H 9,-I -<@-@K ;O 3 **C ;@ G/3.<2 3@ -I< ,>/E O,+H ,O #" -<@- 3- @.+<<>;>AK 
-I<> -I< #" -<@- -, 9< 1@<2 O,+ -I< +<H3;>2<+ ,O -I< @-12E O,+ -I3- @19\<.- ;@ -I< 
**CQ  J;H;/3+/EK ;O 3 @19\<.- <>-<+@ -I< @-12E ^;-I 3 c13>-;D0SYM$#" _,/2 
-<@- 3/,>< ,+ ,-I<+ =_S! N><A3-;?< +<@1/-PK -I<> -I< @19\<.- @I,1/2 I3?< -I<;+ 
3>>13/ #" -<@- G<+O,+H<2 ^;-I c13>-;D0SYM$#" _,/2 -<@-Q

u =O -I< c13>-;D0SYM$#" _,/2 #<@- ;@ MY# G,@@;9/< N,+ ;O 9,-I -I< 
c13>-;D0SYM$#" _,/2 #<@- 3>2 -I< **C JU;> #<@- 3+< +<`1;+<2 G<+ /,.3/ 
A1;2</;><@PB  -I< **C JU;> #<@- N3/@, U>,^> 3@ 3 #" JU;> #<@-P ^;// 9< 
G<+O,+H<2 3..,+2;>A -, @-3>23+2 ./;>;.3/ G+3.-;.<Q  #I< #" JU;> #<@- @I,1/2 9< 
+<32 9E 3 /;.<>@<2 I<3/-I.3+< G+,O<@@;,>3/ 9<-^<<> %Z 3>2 F5 I,1+@ 3O-<+ 
32H;>;@-+3-;,>Q  ! @19\<.- ^I, 2,<@ >,- +<-1+> ^;-I;> F5 I,1+@ ^;// ><<2 -, 9< 
+<@.I<21/<2 O,+ 3>,-I<+ @U;> -<@-Q  #I< +<3.-;,> ^;// 9< H<3@1+<2 ;> H;//;H<-<+@ 
NHHP ,O ;>21+3-;,> 3>2 ;>21+3-;,> g ) HH O,+ S! @19\<.-@ ;@ .,>@;2<+<2 3 
G,@;-;?< +<3.-;,>Q  #I< 39@<>.< ,O ;>21+3-;,> ^;// 9< +<.,+2<2 3@ |6 HH| >,- 
|><A3-;?<Q|  J19\<.-@ ^I, I3?< I32 3> 1/.<+3-;>A +<3.-;,> -, -I< #" JU;> #<@- 
;> -I< G3@- @I,1/2 >,- 9< +<$<[G,@<2 3>2 -I< #" JU;> #<@- @I,1/2 9< 
.,>@;2<+<2 G,@;-;?<Q

J19\<.-@ ^;-I 3 ><A3-;?< #" -<@- 3>2 .I<@- [$+3E N4lSP >,- @1AA<@-;?< ,O 3.-;?< #" ,+ 
G+;,+ #" <[G,@1+< H3E 9< <>+,//<2Q

=O -I< c13>-;D0SYM$#" _,/2 -<@- ;@ ;>2<-<+H;>3-<K -I< @;-< @I,1/2 +<G<3- -I< -<@- ^;-I 
3>,-I<+ 9/,,2 @3HG/< 3>2W,+ G<+O,+H 3 **C -<@-Q  =O -I< @<.,>2 c13>-;D0SYM$#" _,/2 
-<@- ;@ 3/@, ;>2<-<+H;>3-<K -I<> -I< @19\<.- ;@ .,>@;2<+<2 -, 9< G,@;-;?<Q

J19\<.-@ ^;-I 3 G,@;-;?< #" -<@- H1@- 9< 3@@<@@<2 O,+ <?;2<>.< ,O 3.-;?< #" ?<+@1@ /3-<>- 
#"K ;>./12;>A @;A>@ 3>2 @EHG-,H@ 3>2 4lSQ  J19\<.-@ ^;-I >, @;A>@ ,+ @EHG-,H@ 3>2 3 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Ann Rheum Dis

 doi: 10.1136/annrheumdis-2020-218870–9.:10 2020;Ann Rheum Dis, et al. Mease PJ



!"#$%&%
'()$))% *+,-,.,/
012+34# 56(7$66%()5$86

)Z

4lS >,- @1AA<@-;?< ,O 3.-;?< #" H3E 9< <>+,//<2 3O-<+ ;>;-;3-;,> ,O #" G+,GIE/3[;@ N@<< 
9</,^PQ  J19\<.-@ ^;-I <?;2<>.< ,O 3.-;?< #" H1@- >,- 9< <>+,//<2Q

#" G+,GIE/3[;@B

!- @.+<<>;>AK ;O -I< @19\<.- I3@ <?;2<>.< ,O /3-<>- #" ;>O<.-;,> NG,@;-;?< #" -<@- 3>2 -I< 
@19\<.- I3@ 3 4lS >,- @1AA<@-;?< ,O 3.-;?< #"PK G+,GIE/3.-;. -+<3-H<>- H1@- 9< ;>;-;3-<2 
3- /<3@- 5 ^<<U@ G+;,+ -, 32H;>;@-+3-;,> ,O @-12E 2+1A N,+ G<+ /,.3/ A1;2</;><@K ^I;.I<?<+ ;@ 
/,>A<+Pd -I< G+,GIE/3[;@ ><<2@ -, 9< .,HG/<-<2d I,^<?<+K -I< O1// .,1+@< ,O G+,GIE/3[;@ 
2,<@ >,- ><<2 -, 9< .,HG/<-<2 G+;,+ -, -I< O;+@- 2,@< ,O @-12E 2+1AQ  =O -I< =>?<@-;A3-,+ 
2<<H@ -I3- ;- ;@ ><.<@@3+EK .,>@1/-3-;,> ^;-I 3 #" <[G<+- .,1/2 9< .,>@;2<+<2Q 

C% $#)(<  K&%*.6&2&$ &1 $#) *++#7(' %#- Bd 6-#68>+*J&1:

J19\<.-@ ^;-I 3 G+;,+ I;@-,+E ,O /3-<>- #" -I3- I3?< 2,.1H<>-<2 .,HG/<-;,> ,O 3 O1// 
.,1+@< ,O 3>-;$#" -I<+3GE ^;-I;> ( E<3+ G+;,+ -, O;+@- @-12E 2+1A 32H;>;@-+3-;,> ^;// 9< 
3//,^<2 -, <>-<+ -I< @-12E G+,?;2<2 >,-I;>A I3@ .I3>A<2 ;> -I< @19\<.-n@ H<2;.3/ I;@-,+E -, 
^3++3>- +<G<3- -+<3-H<>-Q

Y9-3;> 3 4lS 3>>13//E O,+ @19\<.-@ ^;-I #" +;@U O3.-,+@ 3@ ;2<>-;O;<2 9E -I< #" +;@U 
3@@<@@H<>- O,+H N!GG<>2;[ DP ,+ O,+ @19\<.-@ /;?;>A ;> 3+<3@ <>2<H;. O,+ #" ,+ O,+ 
@19\<.-@ ^;-I ><^/E G,@;-;?< **C ,+ c13>-;D0SYM$#" _,/2 -<@-Q

J19\<.-@ ^;-I 2,.1H<>-<2 .,HG/<-;,> ,O 3 O1// .,1+@< ,O 3>-;$#" -I<+3GE A+<3-<+ -I3> 
( E<3+ G+;,+ -, O;+@- @-12E 2+1A 32H;>;@-+3-;,> H3E 9< 3//,^<2 -, <>-<+ -I< @-12E ,>/E 3O-<+ 
.,>@1/-3-;,> ^;-I -I< !99:;< #I<+3G<1-;. !+<3 '<2;.3/ C;+<.-,+Q

M<^/E ;>;-;3-<2 G+,GIE/3.-;. -+<3-H<>- @I,1/2 9< .3G-1+<2 ;> -I< <4SD 3>2 ;> -I< @,1+.< 
2,.1H<>-@Q  *+;,+ -I<+3GE @I,1/2 9< .3G-1+<2 ;> -I< <4SDQ

C1+;>A -I< @-12EK @19\<.-@ ^;-I ><^ <?;2<>.< ,O /3-<>- #" @I,1/2 ;>;-;3-< G+,GIE/3.-;. 
-+<3-H<>- ;HH<2;3-</E G<+ /,.3/ A1;2</;><@Q  J-12E 2+1AN@P @I,1/2 >,- 9< ^;-II</2 3>2 
=@,>;3L;2 @I,1/2 9< ;>;-;3-<2 3>2 5 -, % ^<<U@ /3-<+ NG<+ /,.3/ A1;2</;><@PK @19\<.- @I,1/2 
9< +<$<?3/13-<2 N1>@.I<21/<2 ?;@;-P O,+ @;A>@ 3>2 @EHG-,H@ ,O ;@,>;3L;2 -,[;.;-EQ  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Ann Rheum Dis

 doi: 10.1136/annrheumdis-2020-218870–9.:10 2020;Ann Rheum Dis, et al. Mease PJ



!"#$%&%
'()$))% *+,-,.,/
012+34# 56(7$66%()5$86

)&

=O -I< @19\<.- ;@ <[G<+;<>.;>A @;A>@ ,+ @EHG-,H@ @1@G;.;,1@ O,+ #" ,+ @,H<-I;>A I3@ 
.I3>A<2 ;> -I< @19\<.-n@ H<2;.3/ I;@-,+E -, ^3++3>- 3 +<G<3- -<@- 9<O,+< -I< ><[- @.I<21/<2 
3>>13/ #" +<$-<@-K -I< .3@< N;>./12;>A -I< #" -<@- +<@1/-@P H1@- 9< 2;@.1@@<2 ^;-I -I< 
!99:;< #I<+3G<1-;. !+<3 '<2;.3/ C;+<.-,+Q

"+&$&2*+ O*4#-*)#-> B(1)1

"/,,2 3>2 1+;>< @3HG/<@ ^;// 9< ,9-3;><2 O,+ ./;>;.3/ /39,+3-,+E -<@-@ /;@-<2 ;> #39/< 5Q  
J3HG/<@ ^;// 9< ,9-3;><2 3- -I< 2<@;A>3-<2 @-12E ?;@;-@ ;> !GG<>2;[ 4Q 

q>@.I<21/<2 ./;>;.3/ /39@ H3E 9< ,9-3;><2 3- 3>E -;H< 21+;>A -I< @-12E ;O 2<<H<2 
3GG+,G+;3-< G<+ =>?<@-;A3-,+n@ 2;@.+<-;,>Q  ! .<+-;O;<2 .<>-+3/ /39,+3-,+E ^;// 9< 1-;/;L<2 -, 
G+,.<@@ 3>2 G+,?;2< +<@1/-@ O,+ -I< ./;>;.3/ /39,+3-,+E -<@-@Q  !// 39>,+H3/ /39,+3-,+E -<@- 
+<@1/-@ -I3- 3+< .,>@;2<+<2 ./;>;.3//E @;A>;O;.3>- 9E -I< =>?<@-;A3-,+ ^;// 9< O,//,^<2 -, 3 
@3-;@O3.-,+E +<@,/1-;,>Q 

#I< .<>-+3/ /39,+3-,+E .I,@<> O,+ -I;@ @-12E ^;// G+,?;2< ;>@-+1.-;,>@ +<A3+2;>A -I< 
.,//<.-;,>K G+,.<@@;>AK 3>2 @I;GG;>A ,O -I<@< @3HG/<@Q

"/,,2 2+3^@ @I,1/2 9< G<+O,+H<2 3O-<+ 3// ./;>;.3/ 3@@<@@H<>-@ 3>2 `1<@-;,>>3;+<@ 3>2 
?;-3/ @;A> 2<-<+H;>3-;,>@ I3?< 9<<> .,HG/<-<2 91- 9<O,+< 3>E @-12E 2+1A 32H;>;@-+3-;,> 
21+;>A 3 ?;@;-Q 

D,+ ./;>;. ?;@;-@ ^I<+< @3HG/<@ O,+ @<+1H .I<H;@-+E -<@-@ 3+< .,//<.-<2K @19\<.-@ @I,1/2 9< 
O3@-;>A N3 H;>;H1H Z$I,1+ O3@-P ^I<><?<+ G,@@;9/<Q  =O 3 @19\<.- ;@ >,- 39/< -, O3@- ^I<> 
><.<@@3+EK 21< -, 1>O,+<@<<> .;+.1H@-3>.<@K -I< >,>$O3@-;>A @-3-1@ ^;// 9< +<.,+2<2 ;> 
@-12E @,1+.< 2,.1H<>-3-;,>Q

q+;>< @3HG/<@ ^;// 9< ,9-3;><2 O,+ 1+;>3/E@;@ -<@-;>A 3- -I< @G<.;O;<2 -;H< G,;>-@ 3@ >,-<2 
;> !GG<>2;[ 4Q  #I< .<>-+3/ /39,+3-,+E ^;// 9< +<@G,>@;9/< O,+ G<+O,+H;>A 3 H3.+,@.,G;. 
1+;>3/E@;@ N1+;>< 2;G@-;.UP ,> -I< .,//<.-<2 1+;>< @G<.;H<>@Q  JG<.;O;<2 39>,+H3/ 
H3.+,@.,G;. 1+;>3/E@<@ 2<O;><2 3@ /<1U,.E-<@K >;-+;-<K G+,-<;>K U<-,><@ ,+ 9/,,2 A+<3-<+ 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Ann Rheum Dis

 doi: 10.1136/annrheumdis-2020-218870–9.:10 2020;Ann Rheum Dis, et al. Mease PJ



!"#$%&%
'()$))% *+,-,.,/
012+34# 56(7$66%()5$86

76

-I3> ><A3-;?<K ,+ A/1.,@< A+<3-<+ -I3> >,+H3/ ^;// 9< O,//,^<2$1G ^;-I 3 H;.+,@.,G;. 
3>3/E@;@ 3- -I< .<>-+3/ /39,+3-,+EQ

D,+ 3>E /39,+3-,+E -<@- ?3/1< ,1-@;2< -I< +<O<+<>.< +3>A< -I3- -I< =>?<@-;A3-,+ .,>@;2<+@ -, 
9< ./;>;.3//E @;A>;O;.3>-K -I< =>?<@-;A3-,+ @I,1/2 3GG/E -I< @-3>23+2 ,O .3+< O,+ H<2;.3/ 
<?3/13-;,> 3>2 -+<3-H<>- G<+ /,.3/ A1;2</;><@B

u #I< =>?<@-;A3-,+ ^;// +<G<3- -I< -<@- -, ?<+;OE -I< ,1-$,O$+3>A< ?3/1<Q
u #I< =>?<@-;A3-,+ ^;// O,//,^ -I< ,1-$,O$+3>A< ?3/1< -, 3 @3-;@O3.-,+E ./;>;.3/ 

+<@,/1-;,>Q

! /39,+3-,+E -<@- ?3/1< -I3- +<`1;+<@ 3 @19\<.- -, 9< 2;@.,>-;>1<2 O+,H @-12E 2+1A 
-+<3-H<>- ,+ +<`1;+<@ 3 @19\<.- -, +<.<;?< -+<3-H<>- ^;// 9< +<.,+2<2 3@ 3> !0Q  #I< .<>-+3/ 
/39,+3-,+E .I,@<> O,+ -I;@ @-12E ^;// G+,?;2< ;>@-+1.-;,>@ +<A3+2;>A -I< .,//<.-;,>K 
G+,.<@@;>A 3>2 @I;GG;>A ,O -I<@< @3HG/<@Q  #I< 93@</;>< /39,+3-,+E -<@- +<@1/-@ O,+ ./;>;.3/ 
3@@<@@H<>- O,+ 3 G3+-;.1/3+ -<@- ^;// 9< 2<O;><2 3@ -I< /3@- H<3@1+<H<>- G+;,+ -, -I< ;>;-;3/ 
2,@< ,O @-12E 2+1AQ

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Ann Rheum Dis

 doi: 10.1136/annrheumdis-2020-218870–9.:10 2020;Ann Rheum Dis, et al. Mease PJ



!"#$%&%
'()$))% *+,-,.,/
012+34# 56(7$66%()5$86

7(

B*4+( Q: "+&$&2*+ O*4#-*)#-> B(1)1

`(.*)#+#@>
G"($)-*+ O*4H

"+&$&2*+ "8(.&1)->*
G"($)-*+ O*4H

\-&$*+>1&14
G"($)-*+ O*4H C)8(- O*4#-*)#-> B(1)1

a<H3-,.+;-
a<H,A/,9;>
S"4 .,1>-
T"4 .,1>-
M<1-+,GI;/@
"3>2@
VEHGI,.E-<@
',>,.E-<@
"3@,GI;/@
0,@;>,GI;/@
*/3-</<- .,1>-

"qM
4+<3-;>;><
#,-3/ 9;/;+19;>
=MS N+<O/<[ ,>/EP.

!/91H;>
!J#
!V#
!/U3/;>< GI,@GI3-3@<
4*o
J,2;1H
*,-3@@;1H
";.3+9,>3-<W4Y5

4I/,+;2< 
43/.;1H
=>,+A3>;. GI,@GI3-<
q+;. 3.;2
#,-3/ G+,-<;>
_/1.,@< 
4I,/<@-<+,/
VCV$4
aCV$4
#+;A/E.<+;2<@ 
!2?3>.<2 /;G;2 -<@-;>A2

JG<.;O;. A+3?;-E
o<-,><@
Ga
*+,-<;>
_/1.,@<
"/,,2
q+,9;/;>,A<>
";/;+19;>
V<1U,.E-<@
M;-+;-<@
';.+,@.,G;. <[3H;>3-;,>K 

;O ><<2<2

4<>-+3/ V39 #<@-@B
J<+1H *+<A>3>.E

N9a4_P -<@-<

a"@!AO

a"@!9O

a".!9O

a": CM! *4S +<O/<[
,>/EO

a4: !9O

a4: SM! +<O/<[ ,>/EO

SI<1H3-,;2 D3.-,+O

!>-;$44* 3>-;9,2;<@O

c13>-;D0SYM$#" _,/2A

I@$4S*I

DJa;;

9<-3$C$A/1.3>\

a=: !9U

V,.3/ V39 #<@-@B
q+;>< G+<A>3>.E -<@-/

0JS
:3+;.<//3 3>-;9,2EK ;O 
;>2;.3-<2

3Q ';>;H1H Z$I,1+ O3@-Q  =O 3 @19\<.- ;@ >,- 39/< -, O3@- ^I<> ><.<@@3+EK 21< -, 1>O,+<@<<> .;+.1H@-3>.<@K -I< >,>$
O3@-;>A @-3-1@ ^;// 9< +<.,+2<2 ;> @-12E @,1+.< 2,.1H<>-3-;,>Q

9Q ! 1+;>< 2;G@-;.U H3.+,@.,G;. 1+;>3/E@;@ ^;// 9< .,HG/<-<2 9E -I< .<>-+3/ /39,+3-,+E 3- 3// +<`1;+<2 ?;@;-@Q  ! 
H;.+,@.,G;. 3>3/E@;@ ^;// 9< G<+O,+H<2 ;> -I< <?<>- -I< 2;G@-;.U +<@1/-@ @I,^ /<1U,.E-<@K >;-+;-<K G+,-<;>K U<-,><@K 
,+ 9/,,2 A+<3-<+ -I3> ><A3-;?< ,+ A/1.,@< A+<3-<+ -I3> >,+H3/Q

.Q =MS ^;// ,>/E 9< H<3@1+<2 ;O !V# 3>2W,+ !J# j 8 x qVMQ
2Q J3HG/<@ O,+ 32?3>.<2 /;G;2 -<@-;>A H3E 9< @-,+<2 O,+ 93-.I -<@-;>A 3>2 H3E ;>./12< !G, !(K !G, "K 3>2W,+ ,-I<+ 

/;G;2 G3+-;./< -<@-@Q
<Q ! @<+1H G+<A>3>.E -<@- ^;// 9< G<+O,+H<2 O,+ 3// O<H3/< @19\<.-@ ,O .I;/29<3+;>A G,-<>-;3/ 3- -I< J.+<<>;>A :;@;- 

3>2 ;O G,@-$93@</;>< 1+;>< G+<A>3>.E ;@ G,@;-;?<Q
OQ !- J.+<<>;>A ,>/EQ  D,+ X3G3> ,>/EB  O,+ @19\<.-@ ^;-I a"@ !9w 3>2W,+ a". !9w 3- J.+<<>;>AK -I< a":$CM! 

*4S -<@- @I,1/2 9< G<+O,+H<2 3A3;> 3- T<<U (5 3>2 T<<U 5%Q  => .3@<@ ^I<+< -I< +<.1++<>.< ,O a":$CM! ;@ 
,9@<+?<2K -I< @19\<.- @I,1/2 9< 2;@.,>-;>1<2 O+,H @-12E 2+1A -+<3-H<>-Q  S<-<@-;>A 3- T<<U (5 3>2 T<<U 5% ;@ >,- 
><.<@@3+E ^;-I @19\<.-@ -I3- I3?< 3 I;@-,+E ,O a": ?3..;>< 3>2 a"@ !9wQ

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Ann Rheum Dis

 doi: 10.1136/annrheumdis-2020-218870–9.:10 2020;Ann Rheum Dis, et al. Mease PJ



!"#$%&%
'()$))% *+,-,.,/
012+34# 56(7$66%()5$86

75

B*4+( Q: "+&$&2*+ O*4#-*)#-> B(1)1 G"#$)&$0('H

AQ !// @19\<.-@ ^;// 9< 3@@<@@<2 O,+ <?;2<>.< ,O ;>.+<3@<2 +;@U O,+ #" 9E 3 +;@U 3@@<@@H<>- O,+H N!GG<>2;[ DP 3>2 
-<@-<2 O,+ #" ;>O<.-;,> 9E c13>-;D0SYM$#" _,/2 -<@- 3>3/EL<2 9E -I< .<>-+3/ /39,+3-,+EQ  #I< **C JU;> #<@- 
@I,1/2 9< 1-;/;L<2 ,>/E ^I<> 3> =_S! ;@ >,- G,@@;9/< O,+ 3>E +<3@,> N1>/<@@ 9,-I -<@-@ 3+< +<`1;+<2 G<+ /,.3/ 
A1;2</;><@PQ

IQ #I< I@$4S* +<@1/-@ @-3+-;>A O+,H "3@</;>< NC3E (P ^;// >,- 9< +<G,+-<2 -, -I< JG,>@,+K =>?<@-;A3-,+K @-12E @;-< 
G<+@,>></K ,+ -I< @19\<.-Q  D,+ @3O<-E <?3/13-;,>@ ,O @;A>@ 3>2 @EHG-,H@ ,O ;>O<.-;,> 3>2 H3>3A<H<>- ,O 32?<+@< 
<?<>-@K -I< ;>?<@-;A3-,+ H3E /,.3//E -<@- G+,.3/.;-,>;>Q  S<@1/-@ ,O -<@-@ @1.I 3@ I@$4S*K @<+1H 3HE/,;2 ! 3>2 
G+,.3/.;-,>;> H3E 9< 9/1>-<2 ;> @19\<.-@ -3U;>A 3 X!o ;>I;9;-,+K -I<+<9E /;H;-;>A -I< ./;>;.3/ 1-;/;-E ,O -I<@< -<@-@ ;> 
-I< @<--;>A ,O 3 G,@@;9/< @3O<-E 3@@<@@H<>- ,+ 32?<+@< <?<>- H3>3A<H<>-Q  !>E I@$4S*K 4S*K @<+;3/ @<+1H 
3HE/,;2 !K ,+ @<+;3/ G+,.3/.;-,>;> /,.3/ -<@-@ +<G,+-<2 -, -I< ;>?<@-;A3-,+ ^;// 9< +<.,+2<2 3@ G+,-,.,/ 2<?;3-;,>@Q

;Q !- @.+<<>;>A O,+ O<H3/< @19\<.-@ i )) E<3+@ ,O 3A< !MC I3@ I32 >, H<>@<@ O,+ g (5 H,>-I@ !MC I3@ >, I;@-,+E ,O 
G<+H3><>- @1+A;.3/ @-<+;/;L3-;,>Q

\Q X3G3> ,>/EQ 
UQ !>-;$a=: !9 ^;// 9< G<+O,+H<2 3- J.+<<>;>A 1>/<@@ G+,I;9;-<2 9E /,.3/ +<A1/3-;,>@Q  #I< =>?<@-;A3-,+ H1@- 2;@.1@@ 

3>E /,.3/ +<G,+-;>A +<`1;+<H<>-@ -, /,.3/ I<3/-I 3A<>.;<@ ^;-I -I< @19\<.-Q  #I< @;-< ^;// +<G,+- .,>O;+H<2 G,@;-;?< 
+<@1/-@ -, -I<;+ I<3/-I 3A<>.E G<+ /,.3/ +<A1/3-;,>@K ;O ><.<@@3+EQ  =O 3 @19\<.- I3@ 3 .,>O;+H<2 G,@;-;?< +<@1/-K -I< 
=>?<@-;A3-,+ H1@- 2;@.1@@ ^;-I -I< @19\<.- -I< G,-<>-;3/ ;HG/;.3-;,>@ -, -I< @19\<.-n@ I<3/-I 3>2 @19\<.- @I,1/2 
+<.<;?< ,+ 9< +<O<++<2 O,+ ./;>;.3/ .3+< G+,HG-/EQ  ! @19\<.- ^;// >,- 9< </;A;9/< O,+ @-12E G3+-;.;G3-;,> ;O -<@- +<@1/-@ 
;>2;.3-< 3 G,@;-;?< a=: ;>O<.-;,>Q  !99:;< ^;// >,- +<.<;?< +<@1/-@ O+,H -I< -<@-;>A 3>2 ^;// >,- 9< H32< 3^3+< ,O 
3>E G,@;-;?< +<@1/-Q 

/Q ! 1+;>< G+<A>3>.E -<@- ^;// 9< G<+O,+H<2 O,+ 3// O<H3/< @19\<.-@ 3- -I< "3@</;>< :;@;- G+;,+ -, -I< O;+@- 2,@< ,O @-12E 
2+1A 3>2 3// @19@<`1<>- ?;@;-@Q  =O -I< 93@</;>< 1+;>< G+<A>3>.E -<@- G<+O,+H<2 3- -I< @;-< ;@ ><A3-;?<K -I<> 2,@;>A 
^;-I @-12E 2+1A H3E 9<A;>Q  =O -I< 93@</;>< 1+;>< G+<A>3>.E -<@- G<+O,+H<2 3- -I< @;-< ;@ G,@;-;?<K 2,@;>A ^;-I @-12E 
2+1A H1@- 9< ^;-II</2 3>2 3 @<+1H G+<A>3>.E -<@- ;@ +<`1;+<2Q  #I< @<+1H G+<A>3>.E -<@- ^;// 9< @<>- -, 3>2 
G<+O,+H<2 9E -I< .<>-+3/ /39,+3-,+EQ  =O -I< @<+1H G+<A>3>.E -<@- ;@ G,@;-;?<K @-12E 2+1A H1@- 9< ^;-II</2 3>2 -I< 
@19\<.- H1@- 9< 2;@.,>-;>1<2 O+,H @-12E 2+1A -+<3-H<>-Q  => -I< <?<>- 3 @<+1H G+<A>3>.E -<@- .,H<@ 93.U 
9,+2<+/;><K 3 +<G<3- -<@- ;@ +<`1;+<2 g 8 23E@ /3-<+ -, 2,.1H<>- .,>-;>1<2 /3.U ,O 3 G,@;-;?< +<@1/-Q  =O 3 1+;>< 
G+<A>3>.E -<@- G,@-$93@</;>< ;@ G,@;-;?<K @-12E 2+1A H1@- 9< -<HG,+3+;/E 2;@.,>-;>1<2 3>2 3 @<+1H G+<A>3>.E -<@- ;@ 
+<`1;+<2Q  #I< @<+1H G+<A>3>.E -<@- ^;// 9< @<>- -, 3>2 G<+O,+H<2 9E -I< .<>-+3/ /39,+3-,+EQ  =O -I< @<+1H 
G+<A>3>.E -<@- ;@ G,@;-;?<K @-12E 2+1A H1@- 9< G<+H3><>-/E 2;@.,>-;>1<2Q

`,5 B(1)

J19\<.-@ ^;-I a=: ;>O<.-;,> 3+< <[./12<2 O+,H @-12E G3+-;.;G3-;,>Q  a=: 3>-;9,2E N!9P 
-<@-;>A ^;// 9< G<+O,+H<2 3- J.+<<>;>AQ  #I< =>?<@-;A3-,+ H1@- 2;@.1@@ 3>E /,.3/ +<G,+-;>A 
+<`1;+<H<>-@ -, /,.3/ I<3/-I 3A<>.;<@ ^;-I -I< @19\<.-Q  #I< @;-< ^;// +<G,+- .,>O;+H<2 
G,@;-;?< +<@1/-@ -, -I<;+ I<3/-I 3A<>.E G<+ /,.3/ +<A1/3-;,>@K ;O ><.<@@3+EQ  =O 3 @19\<.- I3@ 3 
.,>O;+H<2 G,@;-;?< a=: !9 +<@1/-K -I< =>?<@-;A3-,+ H1@- 2;@.1@@ ^;-I -I< @19\<.- -I< 
G,-<>-;3/ ;HG/;.3-;,>@ -, -I< @19\<.-n@ I<3/-I 3>2 @19\<.- @I,1/2 +<.<;?< ,+ 9< +<O<++<2 O,+ 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Ann Rheum Dis

 doi: 10.1136/annrheumdis-2020-218870–9.:10 2020;Ann Rheum Dis, et al. Mease PJ



!"#$%&%
'()$))% *+,-,.,/
012+34# 56(7$66%()5$86

78

./;>;.3/ .3+< G+,HG-/EQ  ! @19\<.- ^;// >,- 9< </;A;9/< O,+ @-12E G3+-;.;G3-;,> ;O -<@- +<@1/-@ 
;>2;.3-< 3 G,@;-;?< a=: ;>O<.-;,> Na=: !9 G,@;-;?<PQ  !99:;< ^;// >,- +<.<;?< +<@1/-@ O+,H 
-I< -<@-;>A 3>2 ^;// >,- 9< H32< 3^3+< ,O 3>E G,@;-;?< +<@1/-Q

`(6*)&)&1 =2-(($&$@

!// @19\<.-@ ^;// 9< -<@-<2 O,+ -I< G+<@<>.< ,O -I< a<G3-;-;@ " :;+1@ Na":P 3- J.+<<>;>AQ  

+,-./0/0( 12 

J19\<.-@ ^;// 9< -<@-<2 O,+ -I< G+<@<>.< ,O a": 3- @.+<<>;>A 1@;>A -I< O,//,^;>A -<@-@B

u a"@ !A
u a". !9W3>-;$a".
u a"@ !9W3>-;$a"@ Na<G3-;-;@ " @1+O3.< 3>-;9,2EP

! G,@;-;?< +<@1/- O,+ a"@ !A ^;// 9< <[./1@;,>3+EQ

! ><A3-;?< +<@1/- O,+ a"@ !A ^;// 9< -<@-<2 N31-,H3-;. +<O/<[ -<@-;>AP O,+ .,+< 3>-;9,2;<@ 
Na". !9P 3>2 @1+O3.< 3>-;9,2;<@ Na"@ !9PQ

u ! ><A3-;?< -<@- +<@1/- O,+ a". !9 2,<@ >,- +<`1;+< a": CM! *4S `13/;-3-;?< 
-<@-;>A 3>2 -I< @19\<.- H3E 9< <>+,//<2 ND;A1+< 5K J.<>3+;,@ ! 3>2 "PQ  D,+ 3 
@19\<.- ^I, I3@ I32 3 a": ?3..;>3-;,> N@I,1/2 2,.1H<>- ;> -I< H<2;.3/ 
I;@-,+EPK 3 G,@;-;?< -<@- +<@1/- O,+ a"@ !9 ;@ <[G<.-<2 3>2 -I< @19\<.- H3E 9< 
<>+,//<2 ND;A1+< 5K J.<>3+;, "PQR

u ! G,@;-;?< -<@- +<@1/- O,+ a". !9 +<`1;+<@ a": CM! *4S -<@-;>A N31-,H3-;. 
+<O/<[ -<@-;>AP ND;A1+< 5K J.<>3+;,@ 4 3>2 CPQ 
v ! G,@;-;?< +<@1/- O,+ a": CM! ,+ 3 +<@1/- -I3- <[.<<2@ 2<-<.-;,> 

@<>@;-;?;-E ^;// 9< <[./1@;,>3+EQ
v ! @19\<.- ^;-I 3 ><A3-;?< +<@1/- O,+ a": CM! H3E 9< <>+,//<2Q
v D,+ X3G3> ,>/EB  O,+ @19\<.-@ ^;-I a"@ !9w 3>2W,+ a". !9w 3- J.+<<>;>AK 

-I< a":$CM! *4S -<@- @I,1/2 9< G<+O,+H<2 3A3;> 3- T<<U (5 3>2 
T<<U 5%Q  => .3@<@ ^I<+< -I< +<.1++<>.< ,O a":$CM! ;@ ,9@<+?<2K -I< 
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@19\<.- @I,1/2 9< 2;@.,>-;>1<2 O+,H @-12E 2+1A -+<3-H<>-Q  S<-<@-;>A 3- 
T<<U (5 3>2 T<<U 5% ;@ >,- ><.<@@3+E ^;-I @19\<.-@ -I3- I3?< 3 I;@-,+E ,O 
a": ?3..;>< 3>2 a"@ !9wQ

Z&@0-( Q: "-&)(-&* %#- `d5 ?/3 ;"K [0*+&)*)&A( B(1)&$@

R D,+ @19\<.-@ ^I, I3?< I32 3 a": ?3..;>3-;,> N@I,1/2 9< 2,.1H<>-<2 ;> -I< H<2;.3/ I;@-,+EPK 3 G,@;-;?< -<@- +<@1/- 
O,+ a"@ !9 ;@ <[G<.-<2 3>2 -I<@< @19\<.-@ H3E 9< <>+,//<2Q

+,-./0/0( $2 

!// @19\<.-@ ^;// 9< -<@-<2 O,+ -I< G+<@<>.< ,O a<G3-;-;@ 4 :;+1@ 3>-;9,2;<@ Na4: !9P 3- 
J.+<<>;>AQ  J3HG/<@ G,@;-;?< O,+ a4: !9 +<`1;+< *4S `13/;-3-;?< -<@-;>A O,+ a4: SM!Q  
!>E a4: SM! *4S +<@1/- -I3- H<<-@ ,+ <[.<<2@ 2<-<.-;,> @<>@;-;?;-E ^;// 9< 
<[./1@;,>3+EQ  J19\<.-@ ^;-I 3 I;@-,+E ,O -+<3-<2 a4: ;>O<.-;,> H3E 9< 3//,^<2 -, <>+,// 
;O 2,.1H<>-3-;,> ,O <OO<.-;?< -+<3-H<>- ;@ 3?3;/39/< 3>2 >, <?;2<>.< ,O a4: ;@ 2<-<.-<2 
9E a4: SM! *4SQ  

K*$'#.&9*)&#$ *$' ?-0@ 311&@$.($)

!// J.+<<>;>A /39,+3-,+E +<@1/-@ H1@- 9< +<?;<^<2K @;A><2 3>2 23-<2 9E -I< *+;>.;G3/ 
=>?<@-;A3-,+ ,+ J19$;>?<@-;A3-,+ G+;,+ -, -I< "3@</;>< :;@;-Q  J19\<.-@ ^;// >,- 9< <>+,//<2 
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;>-, -I< @-12E ;O /39,+3-,+E ,+ ,-I<+ J.+<<>;>A +<@1/- 39>,+H3/;-;<@ 3+< 2<<H<2 ./;>;.3//E 
@;A>;O;.3>- 9E -I< *+;>.;G3/ =>?<@-;A3-,+ ,+ J19 ;>?<@-;A3-,+Q 

J19\<.-@ ^;// 9< </;A;9/< O,+ +3>2,H;L3-;,> ;O -I<E .,>-;>1< -, H<<- 3// ,O -I< @</<.-;,> 
.+;-<+;3 NJ<.-;,> )Q5P 3- -I< "3@</;>< :;@;- 3>2 3+< ^;//;>A -, .,>-;>1< ;> -I< @-12EQ  
J19\<.-@ ^;// 9< +3>2,H;L<2 ;> 3 5B5B(B( +3-;, 1@;>A 3> =>-<+3.-;?< S<@G,>@< #<.I>,/,AE 
N=S#P -, +<.<;?< 2,19/<$9/;>2 @-12E 2+1A ;> ,>< ,O -I< O,//,^;>A -+<3-H<>- A+,1G@B

u _+,1G (B  !"#$%&% () HA cC NM k 5(6P
u _+,1G 5B  !"#$%&% 86 HA cC NM k 5(6P
u _+,1G 8B  */3.<9, O,//,^<2 9E !"#$%&% () HA cC NM k (6)P
u _+,1G %B  */3.<9, O,//,^<2 9E !"#$%&% 86 HA cC NM k (6)P

S3>2,H;L3-;,> ^;// 9< @-+3-;O;<2 9E <[-<>- ,O G@,+;3@;@ Ng 8h 9,2E @1+O3.< 3+<3 e"J!f ,+ 
i 8h "J!PK .1++<>- 1@< ,O 3- /<3@- ( C'!SCK 3>2 >1H9<+ ,O G+;,+ 9;,/,A;. C'!SC@ 
N( ?@ j(PK <[.<G- O,+ @19\<.-@ O+,H X3G3>K O,+ ^I;.I +3>2,H;L3-;,> ^;// 9< @-+3-;O;<2 9E 
<[-<>- ,O G@,+;3@;@ Ng 8h 9,2E @1+O3.< 3+<3 e"J!f ,+ i 8h "J!P ,>/EQ  J<< J<.-;,> )Q)Q8
O,+ 2<-3;/@Q

J-12E C+1A C;@G<>@;>AK C,@;>AK 3>2 4,HG/;3>.<

J-12E 2+1A ^;// 9< 2;@G<>@<2 -, @19\<.-@ 9<A;>>;>A 3- "3@</;>< NC3E (P 3>2 3@ @G<.;O;<2 ;> 
!GG<>2;[ 4Q  #I< O;+@- 2,@< ,O @-12E 2+1A ^;// 9< 32H;>;@-<+<2 3O-<+ 3// ,-I<+ "3@</;>< 
NC3E (P G+,.<21+<@ 3+< .,HG/<-<2Q  J19\<.-@ ^;// H3;>-3;> 3 2;3+E O,+ 3// @-12E 2+1A 
32H;>;@-<+<2 ,1-@;2< ,O -I< @-12E ?;@;- N;Q<QK 3- I,H<P -, .3G-1+< 2,@;>A 23-<@ 3>2 -;H<@Q  
!- ?;@;-@ @G<.;O;<2 ;> !GG<>2;[ 4K -I< @;-< G<+@,>></ ^;// +<?;<^ 3>2 +<-3;> 3 .,GE ,O -I< 
2;3+EK +<-1+><2 @-12E 2+1A U;-@K 3>2 <HG-E @-12E 2+1A G3.U3A;>A -, ?<+;OE .,HG/;3>.<Q 

!// +</<?3>- 2,@;>A ;>O,+H3-;,> ^;// 9< <>-<+<2 ;>-, -I< <4SD 3- <3.I ?;@;-Q  NS<O<+ -, 
J<.-;,> )Q) O,+ 322;-;,>3/ ;>O,+H3-;,>PQ
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=04D(2) ?&*-> 

C1+;>A -I< "3@</;>< :;@;-K @19\<.-@ ^;// 9< 2;@G<>@<2 3 G3G<+ @19\<.- 2;3+E 3>2 ^;// 9< 
-+3;><2 ,> I,^ -, .,HG/<-< -I< 2;3+E 9E @;-< @-3OOQ  J19\<.-@ ^;// 9< 3@U<2 -, >,-3-< -I<;+ 
.,>.,H;-3>- H<2;.3-;,> 1@<K !0@K 3>2 2,.1H<>- 23-< 3>2 -;H<@ ,O 2,@<@ ,O @-12E 2+1A 
-3U<> 9<-^<<> @-12E ?;@;-@Q  #I< @19\<.- 2;3+E ^;// 9< +<?;<^<2 9E @;-< G<+@,>></ ^;-I -I< 
@19\<.- 3- <3.I ?;@;- 3>2 3 +<?;<^ 3>2 2<@.+;G-;,> ,O -I< @19\<.- 2;3+E >,-3-;,>@ ^;// 9< 
2,.1H<>-<2 ;> -I< @19\<.-n@ @,1+.< 2,.1H<>-3-;,> 3>2 +<.,+2<2 ,> -I< 3GG/;.39/< <4SDQ  
S<G/3.<H<>- 2;3+;<@ ^;// 9< 2;@G<>@<2 3@ ><<2<2 @I,1/2 3 @19\<.- H;@G/3.< 3 @19\<.- 
2;3+EQ  #I< .,HG/<-<2 2;3+;<@ ^;// 9< .,//<.-<2 3- -I< @19\<.-n@ O;>3/ ?;@;- 3>2 H3;>-3;><2 3- 
-I< @;-< 3@ @,1+.< 2,.1H<>-3-;,>Q

;*)&($) [0(1)&#$$*&-(1

J19\<.-@ ^;// .,HG/<-< -I< O,//,^;>A `1<@-;,>>3;+<@ 3@ @G<.;O;<2 ;> !GG<>2;[ 4Q  ! 
?3/;23-<2 -+3>@/3-;,> ^;// 9< G+,?;2<2 ;> -I<;+ /,.3/ /3>A13A<K 3@ 3GG/;.39/<B

u "3-I !>UE/,@;>A JG,>2E/;-;@ C;@<3@< !.-;?;-E =>2<[ N"!JC!=P
u 01+,c,/$)C$)V N0c$)C$)VP a<3/-I c1<@-;,>>3;+<
u D1>.-;,>3/ !@@<@@H<>- ,O 4I+,>;. =//><@@ #I<+3GE$D3-;A1< ND!4=#$D3-;A1<P
u C;@39;/;-E =>2<[ ,O -I< a<3/-I !@@<@@H<>- c1<@-;,>>3;+< Na!c$C=P
u *3-;<>-n@ !@@<@@H<>- ,O *3;> M1H<+;. S3-;>A J.3/< N6 b (6 MSJP
u *3-;<>-n@ _/,93/ !@@<@@H<>- N*-_!P ,O C;@<3@< !.-;?;-E M1H<+;. S3-;>A J.3/< 

N6 b (6 MSJP
u J</O$!@@<@@H<>- ,O *@,+;3@;@ JEHG-,H@ NJ!*JP
u JD$87 a<3/-I c1<@-;,>>3;+<
u T,+U *+,21.-;?;-E 3>2 !.-;?;-E =HG3;+H<>- NT*!=P

!// G3-;<>-$+<G,+-<2 ,1-.,H<@ N*SY@P 3+< .,//<.-<2 </<.-+,>;.3//EQ  #I< @19\<.- @I,1/2 
.,HG/<-< -I< `1<@-;,>>3;+<@ 9<O,+< @;-< G<+@,>></ G<+O,+H 3>E ./;>;.3/ 3@@<@@H<>-@ 3>2 
9<O,+< 3>E ;>-<+3.-;,> ^;-I @;-< G<+@,>></ I3@ ,..1++<2 -, 3?,;2 9;3@;>A -I< @19\<.-n@ 
+<@G,>@<Q
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,$A(1)&@*)#- 311(11.($)1

#I< ;>?<@-;A3-,+ 3@@<@@H<>-@ ^;// 9< +<.,+2<2 ,> G3G<+ ^,+U@I<<-@ 3>2 <>-<+<2 ;>-, -I< 
<4SD 3>2 .,>21.-<2 3- -I< @-12E ?;@;-@ @G<.;O;<2 ;> !GG<>2;[ 4Q  =O G,@@;9/<K -I< 
;>?<@-;A3-,+ 3@@<@@H<>-@ @I,1/2 9< G<+O,+H<2 9E 3> ;>2<G<>2<>- 3>2 9/;>2<2 3@@<@@,+ 
^I, @I,1/2 >,- G<+O,+H 3>E ,-I<+ @-12E +</3-<2 G+,.<21+<@Q  => ,+2<+ -, H;>;H;L< 
?3+;39;/;-EK -I< @3H< ;>2<G<>2<>- 3@@<@@,+ @I,1/2 <?3/13-< -I< @19\<.- 3- <3.I ?;@;- O,+ -I< 
21+3-;,> ,O -I< -+;3/Q  ! 93.U$1G ;>2<G<>2<>- 3@@<@@,+ @I,1/2 9< ;2<>-;O;<2Q  #I< 
;>2<G<>2<>- 3@@<@@,+ H1@- 9< 3 `13/;O;<2 H<2;.3/ G+,O<@@;,>3/ N<QAQK >1+@<K GIE@;.;3>n@ 
3@@;@-3>-K ,+ GIE@;.;3>PQ  !>E 3@@<@@,+ H1@- 9< -+3;><2 3>2 .,HG<-<>- ;> G<+O,+H;>A @1.I 
3@@<@@H<>-@Q  =- ;@ -I< +<@G,>@;9;/;-E ,O -I< =>?<@-;A3-,+ -, <>@1+< -I3- 3// 3@@<@@,+@ 3+< 
`13/;O;<2 3>2 -+3;><2 -, G<+O,+H 3@@<@@H<>-@ 3>2 -I3- 3// -+3;>;>A ;@ 2,.1H<>-<2Q  =O -I< 
;>2<G<>2<>- 3@@<@@,+ ;@ >,- 3?3;/39/<K -I< G+<$;2<>-;O;<2 93.U$1G 3@@<@@,+ @I,1/2 G<+O,+H 
@1.I 3@@<@@H<>-@Q

*IE@;.;3>n@ _/,93/ !@@<@@H<>- N*_!P ,O C;@<3@< !.-;?;-E M1H<+;.3/ S3-;>A J.3/< NMSJP

#I< *_!$C;@<3@< !.-;?;-E ^;// 9< .,>21.-<2 -, 3@@<@@ -I< @19\<.-n@ .1++<>- 2;@<3@< 
3.-;?;-EK -3U;>A ;>-, .,>@;2<+3-;,> 9,-I 3+-I+;-;@ 3>2 G@,+;3@;@ 3.-;?;-EK ;>2<G<>2<>- ,O -I< 
@19\<.-n@ @</O$3@@<@@H<>-K 1@;>A 3 6 b (6 MSJK 3>.I,+<2 3- <;-I<+ <>2 9E ,GG,@;-< 
32\<.-;?<@Q  

a<3/-I S<@,1+.< q-;/;L3-;,> NaSqP c1<@-;,>>3;+<

J;-<@ ^;// .,HG/<-< 3 aSq `1<@-;,>>3;+< 3- -I< @-12E ?;@;-@ @G<.;O;<2 ;> !GG<>2;[ 4Q  #I< 
`1<@-;,>>3;+< ^;// 9< ;>-<+?;<^ 32H;>;@-<+<2 9E -I< @;-<Q  #I< 3>@^<+@ ^;// 9< .,HG/<-<2 
,> -I< @,1+.< ^,+U@I<<- G+,?;2<2 9E -I< @G,>@,+ 3>2 <>-<+<2 ;> -I< <4SDQ

*@,+;3@;@ !@@<@@H<>-@

'(340.(0( )4,. !,5,40/6 789,: ;')!7<=>

#I< *!J= ;@ 3 H<3@1+< ,O G@,+;3@;@ @<?<+;-EQ  D,1+ 3>3-,H;. @;-<@ b I<32K 1GG<+ 
<[-+<H;-;<@K -+1>UK 3>2 /,^<+ <[-+<H;-;<@ b 3+< 3@@<@@<2 O,+ <+E-I<H3K ;>21+3-;,> 3>2 
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2<@`13H3-;,> 1@;>A 3 )$G,;>- @.3/<Q  "3@<2 ,> -I< <[-<>- ,O /<@;,>@ ;> 3 A;?<> 3>3-,H;. 
@;-<K -I< 3+<3 3OO<.-<2 ;@ 3@@;A><2 3 >1H<+;.3/ ?3/1<Q

J;>.< -I< I<32K 1GG<+ <[-+<H;-;<@K -+1>U 3>2 /,^<+ <[-+<H;-;<@ .,++<@G,>2 -, 
3GG+,[;H3-</E (6K 56K 86 3>2 %6h ,O 9,2E @1+O3.< 3+<3K +<@G<.-;?</Ed -I< *!J= @.,+< ;@ 
.3/.1/3-<2 1@;>A -I< O,+H1/3B

(Q *!J= k 6Q(N0I w =I w CIP!I w 6Q5N01 w =1 w C1P!1 w 6Q8N0- w =- w C-P!- w 6Q%N0/ w =/
w C/P!/

TI<+< "? 7? @K 3>2 ! 2<>,-< <+E-I<H3K ;>21+3-;,>K 2<@`13H3-;,>K 3>2 3+<3K +<@G<.-;?</EK 
3>2 A? B? /K 3>2 C 2<>,-< I<32K 1GG<+ <[-+<H;-;<@K -+1>UK 3>2 /,^<+ <[-+<H;-;<@K  
+<@G<.-;?</EQ  *!J= @.,+<@ +3>A< O+,H 6Q6 -, F5Q6 ^;-I -I< I;AI<@- @.,+< +<G+<@<>-;>A 
.,HG/<-< <+E-I+,2<+H3 ,O -I< @<?<+<@- G,@@;9/< 2<A+<<Q

#EG;.3//E @.,+<@ ,O 8 ,+ /<@@ +<G+<@<>- H;/2 2;@<3@<K @.,+<@ ,?<+ 8 3>2 1G 3>2 ;>./12;>A 
() +<G+<@<>- H,2<+3-< 2;@<3@< 3>2 @.,+<@ ,?<+ () 3+< .,>@;2<+<2 -, 9< 3@@,.;3-<2 ^;-I 
@<?<+< 2;@<3@<Q

1396 !B4D.E, )4,. ;1!)< & '(340.(0(

#I< @19\<.-n@ +;AI- ,+ /<O- I3>2 @I,1/2 9< @</<.-<2 3@ -I< H<3@1+;>A 2<?;.<Q  D,+ G1+G,@<@ 
,O ./;>;.3/ <@-;H3-;,>K -I< -,-3/ @1+O3.< ,O -I< G3/H G/1@ O;?< 2;A;-@ ^;// 9< 3@@1H<2 -, 9< 
3GG+,[;H3-</E <`1;?3/<>- -, (hQ  '<3@1+<H<>- ,O -I< -,-3/ 3+<3 ,O ;>?,/?<H<>- 9E -I< 
GIE@;.;3> ;@ 3;2<2 9E ;H3A;>;>A ;O @.3--<+<2 G/3`1<@ ^<+< H,?<2 @, -I3- -I<E ^<+< ><[- -, 
<3.I ,-I<+ 3>2 -I<> <@-;H3-;>A -I< -,-3/ 3+<3 ;>?,/?<2Q  

J-3-;. =>?<@-;A3-,+ _/,93/ !@@<@@H<>- N@=_!P

#I< @=_! ;@ 3 ) G,;>- @.,+< +3>A;>A O+,H 6 -, %K 93@<2 ,> -I< ;>?<@-;A3-,+n@ 3@@<@@H<>- ,O 
-I< 3?<+3A< </<?3-;,>K <+E-I<H3K 3>2 @.3/;>A ,O 3// G@,+;3-;. /<@;,>@Q
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#I< 3@@<@@H<>- ;@ .,>@;2<+<2 |@-3-;.| ^I;.I +<O<+@ -, -I< G3-;<>-@ 2;@<3@< @-3-< 3- -I< -;H< 
,O -I< 3@@<@@H<>-@K ^;-I,1- .,HG3+;@,> -, 3>E ,O -I< G3-;<>-n@ G+<?;,1@ 2;@<3@< @-3-<@K 
^I<-I<+ 3- "3@</;>< ,+ 3- 3 G+<?;,1@ ?;@;-Q

! /,^<+ @.,+< ;>2;.3-<@ /<@@ 9,2E .,?<+3A<K ^;-I 6 9<;>A ./<3+ 3>2 ( 9<;>A 3/H,@- ./<3+Q

#X4 3>2 JX4 !@@<@@H<>-

%F$ )((,((G,8/

!> 3@@<@@H<>- ,O 7Z \,;>-@ ^;// 9< 2,>< O,+ -<>2<+><@@ 9E G+<@@1+< H3>;G1/3-;,> ,> 
GIE@;.3/ <[3H;>3-;,>Q  X,;>- G3;>W-<>2<+><@@ ^;// 9< ./3@@;O;<2 3@B  G+<@<>-K 39@<>- ,+ >, 
3@@<@@H<>-Q  X,;>-@ ;>\<.-<2 ^;-I .,+-;.,@-<+,;2 ^;// 9< .,>@;2<+<2 >,>$<?3/139/< O,+ 
&6 23E@ O+,H -I< -;H< ,O -I< ;>\<.-;,>Q

!F$ )((,((G,8/

!> 3@@<@@H<>- ,O 77 \,;>-@ ^;// 9< 2,>< 9E 2;+<.-<2 GIE@;.3/ <[3H;>3-;,>Q  #I< \,;>-@ -, 
9< <[3H;><2 O,+ @^<//;>A 3+< -I< @3H< 3@ -I,@< <[3H;><2 O,+ -<>2<+><@@K <[.<G- -I< I;G 
\,;>-@ 3+< <[./12<2Q  X,;>- @^<//;>A ^;// 9< ./3@@;O;<2 3@ G+<@<>-K 39@<>-K +<G/3.<2 ,+ >, 
3@@<@@H<>-Q  X,;>-@ ;>\<.-<2 ^;-I .,+-;.,@-<+,;2 ^;// 9< .,>@;2<+<2 >,>$<?3/139/< O,+ 
&6 23E@ O+,H -I< -;H< ,O -I< ;>\<.-;,>Q

C3.-E/;-;@

#,,9( @.E/6C0/0( 789,: ;#@7%F<

#I;@ <?3/13-;,> ^;// 9< .,>21.-<2 -, 3@@<@@ -I< G+<@<>.< ,+ 39@<>.< ,O 23.-E/;-;@ ;> 3// 
56 ,O -I< @19\<.-n@ 2;A;-@Q  #I< 3@@<@@H<>- @I,1/2 9<A;> ^;-I ?;@13/ ;>@G<.-;,> ,O -I< I3>2@ 
3>2 O<<-Q  D,+ <3.I G3;+ ,O 2;A;-@ ;> ^I;.I ,>< ,+ 9,-I 2;A;-@ 3GG<3+ 23.-E/;-;.K -I< 
.;+.1HO<+<>.< ,O -I< 3OO<.-<2 2;A;-@ N9,-I +;AI- 3>2 /<O- @;2<P ^;// 9< 3@@<@@<2 1@;>A 3 
23.-E/,H<-<+Q  !22;-;,>3//EK -I< 3OO<.-<2 2;A;- G3;+@ ^;// 9< 3@@<@@<2 O,+ -<>2<+><@@ 9E 
@`1<<L;>A -I< 2;A;-3/ @I3O- H;2$^3E 9<-^<<> -I< H<-3.3+G,GI3/3>A<3/ 3>2 G+,[;H3/ 
;>-<+GI3/3>A<3/ \,;>-@ 3>2 ^;// 9< +<.,+2<2 3@ -<>2<+><@@K E<@ ,+ >,Q  #<>2<+><@@ @I,1/2 
>,- 9< 3@@<@@<2 9E @`1<<L;>A -I< \,;>- /;><@Q  C;A;-@ ;>\<.-<2 ^;-I .,+-;.,@-<+,;2 ^;// 9< 
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.,>@;2<+<2 >,>$<?3/139/< O,+ &6 23E@ O+,H -I< -;H< ,O -I< ;>\<.-;,>Q  =O 3 2;A;- ;@ H;@@;>A 
3>2 ;-@ .,>-+3/3-<+3/ 2;A;- ;@ 23.-E/;-;.K |2;A;- 39@<>-| ^;// 9< +<.,+2<2 O,+ -I< H;@@;>A 2;A;-Q  
D,+ 3>E 2;A;- ^;-I,1- 3> 3?3;/39/< 23.E/,H<-<+ H<3@1+<H<>- -I< @-3>23+2 +<O<+<>.< ?3/1< 
^;// 9< 1-;/;L<2 ;> .3/.1/3-;,> ,O -I< VC=Q  #I< @-3>23+2 +<O<+<>.< ?3/1<@ ^;// >,- 9< 
<>-<+<2 ;>-, -I< <4SDQ  ! 23.-E/,H<-<+ ^;// 9< G+,?;2<2 -, @;-<@ O,+ 1@<Q

0>-I<@;-;@

#,,9( "8/A,(0/0( 789,: ;#"7<

#I;@ <?3/13-;,> ^;// 9< .,>21.-<2 -, 3@@<@@ -I< G+<@<>.< ,+ 39@<>.< ,O <>-I<@;-;@ 3- 
8 9;/3-<+3/ @;-<@Q  #<>2<+><@@ ,> <[3H;>3-;,> ;@ +<.,+2<2 3@ <;-I<+ G+<@<>-K 39@<>-K ,+ >,- 
3@@<@@<2 O,+ <3.I ,O -I< 7 @;-<@K O,+ 3> ,?<+3// @.,+< +3>A< ,O 6 b 7Q  0>-I<@;-;@ @;-<@ 
;>\<.-<2 ^;-I .,+-;.,@-<+,;2 ^;// 9< .,>@;2<+<2 >,>$<?3/139/< O,+ &6 23E@ O+,H -I< -;H< ,O 
-I< ;>\<.-;,>Q

!-3896C3.4/A40/0( H,(,.4EA $38(34/0BG 3D $.8.9. ;!')H$$< "8/A,(0/0( 789,:

#I;@ <?3/13-;,> ^;// 9< .,>21.-<2 -, 3@@<@@ -I< G+<@<>.< ,+ 39@<>.< ,O <>-I<@;-;@ 3- 
& 9;/3-<+3/ @;-<@Q  #<>2<+><@@ ,> <[3H;>3-;,> ;@ +<.,+2<2 3@ <;-I<+ G+<@<>-K 39@<>-K ,+ >,- 
3@@<@@<2 O,+ <3.I ,O -I< (Z @;-<@Q  D,+ @.,+;>A G1+G,@<@K -I< ;>O<+;,+ G3-<//3 3>2 -;9;3/ 
-19<+,@;-E 3+< .,>@;2<+<2 -, 9< ,>< @;-< 21< -, -I<;+ 3>3-,H;.3/ G+,[;H;-E -I< ,?<+3// @.,+< 
+3>A< ;@ 6 b (7Q  0>-I<@;-;@ @;-<@ ;>\<.-<2 ^;-I .,+-;.,@-<+,;2 ^;// 9< .,>@;2<+<2 
>,>$<?3/139/< O,+ &6 23E@ O+,H -I< -;H< ,O -I< ;>\<.-;,>Q

#I< V3-<+3/ <G;.,>2E/< 3>2 !.I;//<@ -<>2,> ;>@<+-;,> ^;// ,>/E ><<2 -, 9< 3@@<@@<2 
,>.< @;>.< -I< 5 9;/3-<+3/ @;-<@ ,?<+/3G 9<-^<<> -I< V0= 3>2 J*!S44Q

'(340./0E !-3896C0/0( 

#I;@ <?3/13-;,> ^;// 9< .,>21.-<2 3- "3@</;>< ,>/E 3@ 3 @;>A/< `1<@-;,> 3@U;>A -I< 
;>?<@-;A3-,+ -, -3U< ;>-, .,>@;2<+3-;,> 3// -I3- ;@ U>,^> 39,1- -I< @19\<.- -, 3@@<@@ ^I<-I<+ 
,+ >,- -I< @19\<.- I3@ G@,+;3-;. @G,>2E/;-;@Q  S<@G,>@<@ ^;// 9< +<.,+2<2 3@ E<@ ,+ >,Q
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H"@"!"2 F0&%/.*' ,*;0'(1 4/7 JK0'/7*&/7- C(1(*7?M *.9 O*'%9*&%/. 
,&>9%(1

J19\<.-@ ^;// I3?< -I< ,G-;,> -, G+,?;2< @3HG/<@ O,+ <[G/,+3-,+E +<@<3+.I 3>2 ?3/;23-;,> 
@-12;<@Q  J19\<.-@ H3E @-;// G3+-;.;G3-< ;> -I< H3;> @-12E <?<> ;O -I<E 2<.;2< >,- -, 
G3+-;.;G3-< ;> -I< ,G-;,>3/ .,//<.-;,> ,O @3HG/<@ O,+ <[G/,+3-,+E +<@<3+.IW?3/;23-;,> 
@-12;<@Q

0[G/,+3-,+E +<@<3+.I .3> I</G -, ;HG+,?< ,1+ 1>2<+@-3>2;>A ,O I,^ ;>2;?;213/@ +<@G,>2 
-, 2+1A@ 3>2 ,1+ 39;/;-E -, G+<2;.- ^I;.I @19\<.-@ ^,1/2 9<><O;- O+,H +<.<;?;>A @G<.;O;. 
-I<+3G;<@Q  => 322;-;,>K <[G/,+3-,+E +<@<3+.I H3E I</G -, ;HG+,?< ,1+ 1>2<+@-3>2;>A ,O 
I,^ -, 2;3A>,@< 3>2 3@@<@@WH,>;-,+ *@! 9E 3@@<@@;>A 3@@,.;3-;,>@ 9<-^<<> 2;@<3@< 
.I3+3.-<+;@-;.@K ,1-.,H<@ 23-3 3>2 9;,H3+U<+@ ,O ;>-<+<@-@Q 

:3/;23-;,> @-12;<@K ;>./12;>A -I,@< +</3-<2 -, -I< 2<?</,GH<>- ,O G,-<>-;3/ ;>$?;-+, 
2;3A>,@-;. -<@-@ H3E 9< .3++;<2 ,1- +<-+,@G<.-;?</E ;> ,+2<+ -, 3@@<@@ 3@@,.;3-;,>@ 9<-^<<> 
<?<>-@ ,O ;>-<+<@- N;Q<QK <OO;.3.E 3>2W,+ @3O<-E <?<>-@P 3>2 .3>2;23-< 9;,H3+U<+@Q

D,+ X3G3> ,>/EB  #I< +<@<3+.I ,> CM! 3>2 SM! <[G/,+3-,+E +<@<3+.I @3HG/<@ ^;// 9< 
+<@-+;.-<2 -, -I< @19\<.-n@ +<@G,>@< -, -I< -+<3-H<>- ;> -<+H@ ,O GI3+H3.,U;><-;.@K <OO;.3.EK 
-,/<+39;/;-EK 3>2 @3O<-EQ

!99:;< N,+ G<,G/< ,+ .,HG3>;<@ ^,+U;>A ^;-I !99:;<P ^;// @-,+< -I< <[G/,+3-,+E 
+<@<3+.IW?3/;23-;,> @-12;<@ @3HG/<@ ;> 3 @<.1+< @-,+3A< @G3.< ^;-I 32<`13-< H<3@1+<@ -, 
G+,-<.- .,>O;2<>-;3/;-EQ  #I< @3HG/<@ ^;// 9< +<-3;><2 ^I;/< +<@<3+.I ,> !"#$%&% N,+ 
2+1A@ ,O -I;@ ./3@@P ,+ *@! 3>2 +</3-<2 .,>2;-;,>@ .,>-;>1<@K 91- O,+ >, /,>A<+ -I3> 
56 E<3+@ 3O-<+ @-12E .,HG/<-;,>Q  

!// @19\<.-@ 3+< G+<O<++<2 -, I3?< 9<<> O3@-;>A O,+ 3 H;>;H1H ,O Z I,1+@ G+;,+ -, @3HG/< 
.,//<.-;,>Q  =O 3 @19\<.- ;@ >,- 39/< -, O3@- ^I<> ><.<@@3+EK 21< -, 1>O,+<@<<> 
.;+.1H@-3>.<@K -I< >,>$O3@-;>A @-3-1@ ^;// 9< +<.,+2<2 ;> @-12E @,1+.< 2,.1H<>-3-;,>Q  
#I< O,//,^;>A @3HG/<@ ^;// 9< .,//<.-<2 3..,+2;>A -, !GG<>2;[ C O,+ <3.I @19\<.- ^I, 
.,>@<>-@ -, G+,?;2< @3HG/<@ O,+ <[G/,+3-,+E +<@<3+.IW?3/;23-;,> @-12;<@B
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u CM! @3HG/<@ O,+ GI3+H3.,A<><-;. ,+ <G;A<><-;. 3>3/E@<@
u SM! @3HG/<@ O,+ -+3>@.+;G-,H;. 3>2W,+ <G;A<><-;. 3>3/E@<@
u J<+1H 3>2 G/3@H3 @3HG/<@ O,+ @E@-<H;. 3>3/E@<@K ;>./12;>A 91- >,- /;H;-<2 -, 

G+,-<,H;. 3>2 H<-39,/,H;.@
u q+;>< @3HG/<@ O,+ ;>?<@-;A3-;,>@ ;>./12;>AK 91- >,- /;H;-<2 -,K -3+A<-<2 G+,-<;> 

3>2 H<-39,/,H;. 3>3/E@<@

#I< G+,.<21+<@ O,+ ,9-3;>;>A 3>2 2,.1H<>-;>A ;>O,+H<2 .,>@<>- 3+< 2;@.1@@<2 ;> 
J<.-;,> &Q8Q

J3HG/<@ ^;// 9< @I;GG<2 -, !99:;< ,+ 3 2<@;A>3-<2 /39,+3-,+E O,+ SM!WCM! <[-+3.-;,>K 
;O 3GG/;.39/<K 3>2W,+ 3>3/E@<@ ,+ /,>A$-<+H @-,+3A<Q  =>@-+1.-;,>@ O,+ -I< G+<G3+3-;,> 3>2 
@I;GH<>- ,O -I< @3HG/<@ ^;// 9< G+,?;2<2 ;> -I< /39,+3-,+E H3>13/Q  

H"@"2 :7>+ </.?(.&7*&%/. P(*1>7(;(.&1

d+##' =*.6+(1 %#- 3dBPUYU ;N 311*> G;(-&#' M C$+>H

"/,,2 @3HG/<@ NG/3@H3P O,+ 3@@3E ,O !"#$%&% 3>2 G,@@;9/E ,-I<+ H<2;.3-;,>@ ^;// 9< 
.,//<.-<2 3@ O,//,^@ N!GG<>2;[ 4PB

u T<<U@ 5 3>2 % G+;,+ -, 2,@;>Ad
u T<<U@ Z 3>2 9<E,>2 3- 3>E -;H< 21+;>A -I< ?;@;-Q  D,+ @19\<.-@ ^I, 

G+<H3-1+</E 2;@.,>-;>1< O+,H @-12E 2+1A -+<3-H<>- G+;,+ -, T<<U )7K 3- 3>E 
-;H< 21+;>A -I< *C ?;@;-Q

Y> T<<U 5 3>2 T<<U % ?;@;- 23E@K ;O G,@@;9/< @19\<.-@ @I,1/2 -3U< -I< @-12E 2+1A 2,@< 3- 
-I< ./;>;. 3O-<+ .,//<.-;>A -I< *o 9/,,2 @3HG/<K <[.<G- ;O -I< @19\<.-@ +<A1/3+/E -3U< -I< 
@-12E 2+1A 2,@< 3- >;AI-Q  #I,@< @19\<.-@ ^I, +<A1/3+/E -3U< -I< @-12E 2+1A 2,@< 3- >;AI- 
@I,1/2 .,>-;>1< -, -3U< @-12E 2+1A 3..,+2;>A -, -I<;+ >,+H3/ @.I<21/<Q  D,+ 3// ,-I<+ 
?;@;-@K @19\<.-@ .3> -3U< -I< @-12E 2+1A 2,@< ,> ?;@;- 23E@ 3- -I<;+ +<A1/3+ @.I<21/< 3>2 >,- 
><.<@@3+;/E 3- -I< ./;>;.Q
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D,+ 3// *o @3HG/<@K -I< 23-< 3>2 3..1+3-< -;H< ,O -I< *o @3HG/< .,//<.-;,> ^;// 9< 
+<.,+2<2 ,> -I< /39 +<`1;@;-;,> O,+HQ  #I< 23-< 3>2 3..1+3-< -;H< ,O -I< /3@- -^, @-12E 
2+1A 2,@<@ ^;// 9< +<.,+2<2 ,> -I< <4SD -, -I< ><3+<@- H;>1-<Q

S<O<+ -, -I< @-12E @G<.;O;. /39,+3-,+E H3>13/ O,+ 2<-3;/<2 ;>@-+1.-;,>@ ,> @3HG/< 
.,//<.-;,>K G+,.<@@;>AK 3>2 @I;GH<>-Q

H"@"2"! P(*1>7(;(.& P(&M/91

*/3@H3 .,>.<>-+3-;,>@ ,O !"#$%&% ^;// 9< 2<-<+H;><2 9E -I< C+1A !>3/E@;@ C<G3+-H<>- 
3- !99:;< 1@;>A 3 ?3/;23-<2 /;`1;2 .I+,H3-,A+3GIEWH3@@ @G<.-+,H<-+E H<-I,2Q

H"@"@ J44%?*?- O*7%*6'(1

H"@"@"! )7%;*7- O*7%*6'(1

#I< G+;H3+E <OO;.3.E <>2G,;>- ;@ -I< G+,G,+-;,> ,O @19\<.-@ 3.I;<?;>A !4S56 +<@G,>@< 3- 
T<<U (5Q

!4S56 +<@G,>@< +3-< ^;// 9< 2<-<+H;><2 93@<2 ,> 56h ,+ A+<3-<+ ;HG+,?<H<>- ;> #X4 
3>2 JX4 3>2 g 8 ,O -I< ) H<3@1+<@ ,O *3-;<>-n@ !@@<@@H<>- ,O *3;> NMSJPK *-_! ,O 
C;@<3@< !.-;?;-E NMSJPK *_! ,O C;@<3@< !.-;?;-E NMSJPK a!c$C=K ,+ I@$4S*Q

H"@"@"2 Q(- ,(?/.9*7- O*7%*6'(1

#I< U<E H1/-;G/;.;-E 32\1@-<2 @<.,>23+E <OO;.3.E <>2G,;>-@ N<3.I 2,@< ,O !"#$%&% ?<+@1@
G/3.<9,P 3+<B

(Q 4I3>A< O+,H 93@</;>< ;> a!c$C= 3- T<<U (5d

5Q J-3-;. =>?<@-;A3-,+ _/,93/ !@@<@@H<>- N@=_!P ,O *@,+;3@;@ ,O 6 ,+ ( 3>2 3- /<3@- 3 
5$G,;>- ;HG+,?<H<>- O+,H 93@</;>< 3- T<<U (7d

8Q *@,+;3@;@ !+<3 J<?<+;-E =>2<[ N*!J=P F) +<@G,>@< 3- T<<U (7 NO,+ @19\<.-@ ^;-I 
g 8h "J! G@,+;3@;@ 3- 93@</;><Pd

%Q 4I3>A< O+,H 93@</;>< ;> JD$87 *4J 3- T<<U (5d
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)Q *+,G,+-;,> ,O @19\<.-@ 3.I;<?;>A ';>;H3/ C;@<3@< !.-;?;-E N'C!P 3- T<<U 5%d 

7Q 4I3>A< O+,H 93@</;>< ;> D!4=#$D3-;A1< c1<@-;,>>3;+< 3- T<<U (5d 3>2 .I3>A< 
O+,H 93@</;>< ;> J</O$!@@<@@H<>- ,O *@,+;3@;@ JEHG-,H@ NJ!*JP c1<@-;,>>3;+< 3- 
T<<U (7Q

!22;-;,>3/ U<E @<.,>23+E <OO;.3.E <>2G,;>-@ N<3.I 2,@< ,O !"#$%&% ?<+@1@ G/3.<9,P 3+<B

u !4S)6WF6 +<@G,>@< 3- T<<U (5d
u !4S56 +<@G,>@< 3- T<<U 5Q

!4S56W)6WF6 +<@G,>@< +3-<@ ^;// 9< 2<-<+H;><2 93@<2 ,> 56hW)6hWF6h ,+ A+<3-<+ 
;HG+,?<H<>- ;> #X4 3>2 JX4 3>2 g 8 ,O -I< ) H<3@1+<@ ,O *3-;<>-n@ !@@<@@H<>- ,O *3;> 
MSJK *-_! ,O C;@<3@< !.-;?;-E MSJK *_! ,O C;@<3@< !.-;?;-E MSJK a!c$C=K ,+ 
I@$4S*Q

#I< G+,G,+-;,> ,O @19\<.-@ 3.I;<?;>A 'C!(% ^;// 9< 2<-<+H;><2 93@<2 ,> @19\<.-@ 
O1/O;//;>A ) ,O F ,1-.,H< H<3@1+<@B  #X4 p (d JX4 p (d *!J= p ( ,+ "J!$*@ p 8hd G3-;<>- 
3@@<@@H<>- ,O G3;> p (Q) N6 b (6 MSJPd *-_!$2;@<3@< 3.-;?;-E p 5 N6 b (6 MSJPd a!c$C= 
@.,+< p 6Q)d 3>2 -<>2<+ <>-I<@<3/ G,;>-@ p (Q

H"@"@"@ 599%&%/.*' ,(?/.9*7- O*7%*6'(1

#I< O,//,^;>A ,1-.,H< H<3@1+<@ ^;// 9< 3@@<@@<2 3- @.I<21/<2 -;H< G,;>-@ ,-I<+ -I3> 
-I,@< @G<.;O;<2 O,+ -I< G+;H3+E 3>2 U<E @<.,>23+E ?3+;39/<@B

u 4I3>A< O+,H 93@</;>< ;> ;>2;?;213/ .,HG,><>-@ ,O !4S +<@G,>@<d
u 4I3>A< O+,H 93@</;>< ;> #<>2<+ X,;>- 4,1>- N#X4P N6 b 7ZPd
u 4I3>A< O+,H 93@</;>< ;> J^,//<> X,;>- 4,1>- NJX4P N6 b 77Pd
u 4I3>A< O+,H 93@</;>< ;> *IE@;.;3> _/,93/ !@@<@@H<>- N*_!P b C;@<3@< 

!.-;?;-Ed
u 4I3>A< O+,H 93@</;>< ;> *3-;<>-n@ _/,93/ !@@<@@H<>- N*-_!P b C;@<3@< 

!.-;?;-Ed
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u 4I3>A< O+,H 93@</;>< ;> a;AI$J<>@;-;?;-E 4 S<3.-;?< *+,-<;> NI@$4S*Pd
u !4S 56W)6WF6 +<@G,>@< +3-<@d 
u 4I3>A< O+,H 93@</;>< ;> V<<2@ C3.-E/;-;@ =>2<[ NVC=Pd
u 4I3>A< O+,H 93@</;>< ;> 23.-E/;-;@ .,1>-d
u *+,G,+-;,> ,O @19\<.-@ ^;-I +<@,/1-;,> ,O 23.-E/;-;@d
u 4I3>A< O+,H 93@</;>< ;> V0=d
u *+,G,+-;,> ,O @19\<.-@ ^;-I +<@,/1-;,> ,O <>-I<@;-;@ @;-<@ ;>./12<2 ;> -I< V0=d
u 4I3>A< O+,H 93@</;>< ;> J*!S44 0>-I<@;-;@ =>2<[d
u *+,G,+-;,> ,O @19\<.-@ ^;-I +<@,/1-;,> ,O <>-I<@;-;@ @;-<@ ;>./12<2 ;> -I< 

J*!S44 0>-I<@;-;@ =>2<[d
u 4I3>A< O+,H 93@</;>< ;> -,-3/ <>-I<@;-;@ .,1>-d
u *+,G,+-;,> ,O @19\<.-@ ^;-I +<@,/1-;,> ,O <>-I<@;-;@d
u *!J= F)W&6W(66 +<@G,>@< +3-<@ NO,+ @19\<.-@ ^;-I g 8h ",2E J1+O3.< !+<3 

N"J!P G@,+;3@;@ 3- 93@</;><Pd
u *+,G,+-;,> ,O @19\<.-@ 3.I;<?;>A 3 @-3-;. =>?<@-;A3-,+ _/,93/ !@@<@@H<>- ,O 

G@,+;3@;@ N@=_!P @.,+< ,O 6 ,+ ( 3>2 3- /<3@- 3 5$G,;>- ;HG+,?<H<>- O+,H 
93@</;><d

u "J!$*@d
u 4I3>A< O+,H 93@</;>< ;> ',2;O;<2 *@,+;3-;. !+-I+;-;@ S<@G,>@< 4+;-<+;3 

N*@!S4Pd
u 4I3>A< O+,H 93@</;>< ;> C;@<3@< !.-;?;-E J.,+< 5Z NC!J5ZP N4S*Pd
u 4I3>A< O+,H 93@</;>< ;> C!J5Z N0JSPd
u 4I3>A< O+,H 93@</;>< ;> *@! C;@<3@< !.-;?;-E J.,+< N*!JC!JPd
u 4I3>A< O+,H 93@</;>< ;> C;@<3@< !.-;?;-E => *@,+;3-;. !+-I+;-;@ NC!*J!P 

@.,+<d
u 4I3>A< O+,H 93@</;>< ;> JI,+- D,+H 87 NJD$87P a<3/-I c1<@-;,>>3;+<d
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u 4I3>A< O+,H 93@</;>< ;> D1>.-;,>3/ !@@<@@H<>- ,O 4I+,>;. =//><@@ #I<+3GE 
ND!4=#P$D3-;A1< c1<@-;,>>3;+<d

u 4I3>A< O+,H 93@</;>< ;> 01+,c,/$)C$)V N0c$)C$)VP c1<@-;,>>3;+<d
u 4I3>A< O+,H 93@</;>< ;> T,+U *+,21.-;?;-E 3>2 !.-;?;-E =HG3;+H<>- NT*!=P 

c1<@-;,>>3;+<d
u 4I3>A< O+,H 93@</;>< ;> a<3/-I S<@,1+.< q-;/;L3-;,> NaSqP c1<@-;,>>3;+<d
u 4I3>A< O+,H 93@</;>< ;> J</O$!@@<@@H<>- ,O *@,+;3@;@ JEHG-,H@ NJ!*JP 

c1<@-;,>>3;+<d
u 4I3>A< O+,H 93@</;>< ;> "3-I !>UE/,@;>A JG,>2E/;-;@ C;@<3@< !.-;?;-E =>2<[ 

N"!JC!=Pd
u "!JC!= )6 +<@G,>@< +3-<@d
u 4I3>A< O+,H 93@</;>< ;> ',+>;>A @-;OO><@@ NH<3> ,O "!JC!= c1<@-;,>@ ) 3>2 

7Pd
u 4I3>A< O+,H 93@</;>< ;> !>UE/,@;>A JG,>2E/;-;@ C;@<3@< !.-;?;-E J.,+< 

N!JC!JPd
u *+,G,+-;,> ,O @19\<.-@ ^;-I !JC!J =>3.-;?< C;@<3@<d
u *+,G,+-;,> ,O @19\<.-@ ^;-I !JC!J '3\,+ =HG+,?<H<>-d
u *+,G,+-;,> ,O @19\<.-@ ^;-I !JC!J 4/;>;.3//E =HG,+-3>- =HG+,?<H<>-Q
u *+,G,+-;,> ,O @19\<.-@ 3.I;<?;>A 3 ./;>;.3//E H<3>;>AO1/ ;HG+,?<H<>- ;> 

a!c$C= Ng 6Q8)PQ

H"@"E ,*4(&- O*7%*6'(1

J3O<-E <?3/13-;,>@ ;>./12< !0 H,>;-,+;>AK GIE@;.3/ <[3H;>3-;,>@K ?;-3/ @;A> 
H<3@1+<H<>-@K 04_K 3>2 ./;>;.3/ /39,+3-,+E -<@-;>A NI<H3-,/,AEK .I<H;@-+EK 3>2 
1+;>3/E@;@P 3@ 3 H<3@1+< ,O @3O<-E 3>2 -,/<+39;/;-E O,+ -I< <>-;+< @-12E 21+3-;,>Q

H"@"H )M*7;*?/D%.(&%? O*7%*6'(1

*/3@H3 !"#$%&% .,>.<>-+3-;,>@ ^;// 9< ,9-3;><2 3- -I< -;H<@ ;>2;.3-<2 ;> !GG<>2;[ 4Q  ! 
>,>$/;><3+ H;[<2$<OO<.-@ H,2</;>A 3GG+,3.I ^;// 9< 1@<2 -, <@-;H3-< -I< G,G1/3-;,> 
.<>-+3/ ?3/1<@ 3>2 -I< <HG;+;.3/ "3E<@;3> <@-;H3-<@ ,O -I< ;>2;?;213/ ?3/1<@ ,O !"#$%&% 
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,+3/ ./<3+3>.< N4VWDP 3>2 ?,/1H< ,O 2;@-+;91-;,> N:WDPQ  !22;-;,>3/ G3+3H<-<+@ O,+ 
!"#$%&% H3E 9< <@-;H3-<2 ;O 1@<O1/ ;> -I< ;>-<+G+<-3-;,> ,O -I< 23-3Q

H"@"R JK0'/7*&/7- C(1(*7?M *.9 O*'%9*&%/. ,&>9%(1 O*7%*6'(1

YG-;,>3/ @3HG/<@ H3E 9< .,//<.-<2 -, .,>21.- <[G/,+3-,+E ;>?<@-;A3-;,>@ ;>-, U>,^> 3>2 
>,?</ 9;,H3+U<+@Q  #I< -EG<@ ,O 9;,H3+U<+@ -, 9< 3>3/EL<2 H3E ;>./12<K 91- 3+< >,- 
/;H;-<2 -,B  >1./<;. 3.;2@K G+,-<;>@K /;G;2@ ,+ H<-39,/;-<@Q 

D,+ X3G3> ,>/EB  #I< +<@<3+.I ,> CM! 3>2 SM! <[G/,+3-,+E +<@<3+.I @3HG/<@ ^;// 9< 
+<@-+;.-<2 -, -I< @19\<.-n@ +<@G,>@< -, -I< -+<3-H<>- ;> -<+H@ ,O GI3+H3.,U;><-;.@K <OO;.3.EK 
-,/<+39;/;-EK 3>2 @3O<-EQ

";,H3+U<+ 3@@<@@H<>-@ H3E 9< 1@<2 -, 3@@<@@ 3>2 A<><+3-< G+,A>,@-;.K G+<2;.-;?<K 
GI3+H3.,2E>3H;.K ,+ @1++,A3-< 9;,H3+U<+ @;A>3-1+<@Q  #I<@< 3@@<@@H<>-@ H3E 9< 
<[G/,+<2 ;> -I< .,>-<[- ,O *@! ,+ +</3-<2 .,>2;-;,>@ 3>2W,+ !"#$%&% ,+ 2+1A@ ,O @;H;/3+ 
./3@@<@Q  #I< +<@1/-@ O+,H -I<@< 3>3/E@<@ 3+< <[G/,+3-,+E ;> >3-1+< 3>2 H3E >,- 9< 
;>./12<2 ^;-I -I< @-12E +<G,+-Q

#I< @3HG/<@ H3E 3/@, 9< 1@<2 -, 2<?</,G ><^ -I<+3G;<@K +<@<3+.I H<-I,2@ ,+ 
-<.I>,/,A;<@Q  => 322;-;,>K @3HG/<@ O+,H -I;@ @-12E H3E 9< 93>U<2 O,+ O1-1+< 1@<Q  
J3HG/<@ H3E -I<> 9< 1@<2 -, ?3/;23-< G1-3-;?< 9;,H3+U<+ @;A>3-1+<@ ,9-3;><2 O+,H 3 
G+,@G<.-;?< @-12EK /<32;>A -, -I< 2<?</,GH<>- ,O 2;3A>,@-;. -<@-@Q  J3HG/<@ H3E -I<> 9< 
1@<2 -, ?3/;23-< G1-3-;?< 9;,H3+U<+ @;A>3-1+<@ ,9-3;><2 O+,H 3 G+,@G<.-;?< @-12EK /<32;>A 
-, -I< 2<?</,GH<>- ,O 2;3A>,@-;. -<@-@Q

H"E C(;/8*' /4 ,>6G(?&1 47/; $M(7*0- /7 511(11;(.&

H"E"! :%1?/.&%.>*&%/. /4 A.9%8%9>*' ,>6G(?&1

! @19\<.- H3E ^;-I2+3^ O+,H -I< @-12E 3- 3>E -;H< 3>2 O,+ 3>E +<3@,>Q  #I< =>?<@-;A3-,+ 
H3E 2;@.,>-;>1< 3>E @19\<.-n@ G3+-;.;G3-;,> O,+ 3>E +<3@,>K ;>./12;>A 3> !0K @3O<-E 
.,>.<+>@ ,+ O3;/1+< -, .,HG/E ^;-I -I< G+,-,.,/Q  J<< J<.-;,> 7Q(QF O,+ -,[;.;-E 
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H3>3A<H<>- .+;-<+;3Q  J19\<.-@ ^;// 9< ^;-I2+3^> O+,H @-12E 2+1A -+<3-H<>- ;HH<2;3-</E 
;O 3>E ,>< ,O -I< O,//,^;>A ,..1+@B 

u 4/;>;.3//E @;A>;O;.3>- 39>,+H3/ /39,+3-,+E +<@1/-N@P ,+ !0N@PK ^I;.I +1/< ,1- 
.,>-;>13-;,> ,O -I< @-12E 2+1AK 3@ 2<-<+H;><2 9E -I< =>?<@-;A3-,+ ,+ -I< 
!99:;< #! 'C

u J<+;,1@ ;>O<.-;,>@ N<QAQK @<G@;@P ^I;.I .3>>,- 9< 32<`13-</E .,>-+,//<2 ^;-I;> 
5 ^<<U@ 9E 3>-;$;>O<.-;?< -+<3-H<>- ,+ ^,1/2 G1- -I< @19\<.- 3- +;@U O,+ 
.,>-;>1<2 G3+-;.;G3-;,> ;> -I< -+;3/ 3@ 2<-<+H;><2 9E -I< =>?<@-;A3-,+

u #I< =>?<@-;A3-,+ 9</;<?<@ ;- ;@ ;> -I< 9<@- ;>-<+<@- ,O -I< @19\<.-
u #I< @19\<.- +<`1<@-@ ^;-I2+3^3/ O+,H -I< @-12E
u =>./1@;,> 3>2 <[./1@;,> .+;-<+;3 ?;,/3-;,> ^3@ >,-<2 3O-<+ -I< @19\<.- @-3+-<2 

@-12E 2+1AK ^I<> .,>-;>13-;,> ,O -I< @-12E 2+1A ^,1/2 G/3.< -I< @19\<.- 3- +;@U 
3@ 2<-<+H;><2 9E -I< !99:;< #! 'C

u =>-+,21.-;,> ,O G+,I;9;-<2 H<2;.3-;,>@ ,+ 2,@3A<@ ^I<> .,>-;>13-;,> ,O -I< 
@-12E 2+1A ^,1/2 G/3.< -I< @19\<.- 3- +;@U 3@ 2<-<+H;><2 9E -I< 
!99:;< #! 'C

u J19\<.- ;@ >,>$.,HG/;3>- ^;-I #" G+,GIE/3[;@ N;O 3GG/;.39/<P ,+ 2<?</,G@ 
3.-;?< #" 3- 3>E -;H< 21+;>A -I< @-12E

u #I< @19\<.- 9<.,H<@ G+<A>3>- ^I;/< ,> @-12E 2+1A
u '3/;A>3>.EK <[.<G- O,+ /,.3/;L<2 M'J4 ,+ .3+.;>,H3 ;>$@;-1 ,O -I< .<+?;[
u J19\<.- ;@ @;A>;O;.3>-/E >,>$.,HG/;3>- ^;-I @-12E G+,.<21+<@ ^I;.I ^,1/2 G1- 

-I< @19\<.- 3- +;@U O,+ .,>-;>1<2 G3+-;.;G3-;,> ;> -I< -+;3/ 3@ 2<-<+H;><2 9E -I< 
=>?<@-;A3-,+

u J19\<.- 2<?</,G@ 3 A3@-+,;>-<@-;>3/ G<+O,+3-;,>
u J19\<.-@ ^;-I 2;@<3@< G+,A+<@@;,> ,+ >,- +<@G,>2;>A -, -+<3-H<>- 3+< -, 9< 

^;-I2+3^> O+,H @-12E 2+1A -+<3-H<>- 93@<2 ,> ;>?<@-;A3-,+n@ 2;@.+<-;,>
u J-3+-;>A 3- T<<U 87K @19\<.-@ ^I, O3;/ -, @I,^ 3- /<3@- 56h ;HG+,?<H<>- ;> 

#X4 3>2 JX4 .,HG3+<2 -, 93@</;>< 3- 5 .,>@<.1-;?< ?;@;-@ ^;// 9< 2;@.,>-;>1<2 
O+,H @-12E 2+1A -+<3-H<>-

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Ann Rheum Dis

 doi: 10.1136/annrheumdis-2020-218870–9.:10 2020;Ann Rheum Dis, et al. Mease PJ



!"#$%&%
'()$))% *+,-,.,/
012+34# 56(7$66%()5$86

F&

=> ,+2<+ -, H;>;H;L< H;@@;>A 23-3 O,+ @3O<-E 3>2 <OO;.3.E 3@@<@@H<>-@K @19\<.-@ ^I, 
G+<H3-1+</E 2;@.,>-;>1< @-12E 2+1A -+<3-H<>- @I,1/2 .,>-;>1< -, 9< O,//,^<2 O,+ 3// 
+<A1/3+/E @.I<21/<2 ?;@;-@ 3@ ,1-/;><2 ;> !GG<>2;[ 4K 3>2 32I<+< -, 3// @-12E G+,.<21+<@ 
<[.<G- O,+ 2;@G<>@;>A @-12E 2+1AK *o @3HG/< .,//<.-;,>K 3>2 9/,,2 @3HG/< .,//<.-;,> O,+ 
,G-;,>3/ <[G/,+3-,+E +<@<3+.I 3>2 ?3/;23-;,> @-12;<@K 1>/<@@ -I<E I3?< 2<.;2<2 -, 
2;@.,>-;>1< -I< @-12E G3+-;.;G3-;,> <>-;+</E N^;-I2+3^3/ ,O ;>O,+H<2 .,>@<>-PQ  => 322;-;,>K 
3// O1-1+< +<@.1< 3>2 <OO;.3.E 2+;?<> 2;@.,>-;>13-;,> .+;-<+;3 >, /,>A<+ 3GG/EQ  J19\<.-@ 
@I,1/2 9< 32?;@<2 ,> -I< .,>-;>1<2 @.;<>-;O;. ;HG,+-3>.< ,O -I<;+ 23-3 <?<> ;O -I<E 
2;@.,>-;>1< -+<3-H<>- ^;-I @-12E 2+1A <3+/EQ

=O 3 @19\<.- ;@ 2;@.,>-;>1<2 O+,H @-12E 2+1AK -I< G+,.<21+<@ ,1-/;><2 O,+ -I< *C :;@;- 
@I,1/2 9< .,HG/<-<2 3@ @,,> 3@ G,@@;9/<K G+<O<+39/E ^;-I;> 5 ^<<U@ ,O -I< /3@- 2,@< ,O 
@-12E 2+1AK 3>2 G+<O<+39/E G+;,+ -, -I< ;>;-;3-;,> ,O 3>,-I<+ -I<+3GEQ  => 322;-;,>K ;O @19\<.- 
;@ ^;//;>AK 3 86$23E O,//,^$1G ?;@;- N,+ GI,>< .3// ;O 3 ?;@;- ;@ >,- G,@@;9/<P 3O-<+ -I< 
/3@- 2,@< ,O @-12E 2+1A H3E 9< .,HG/<-<2 -, 2<-<+H;>< -I< @-3-1@ ,O 3>E ,>A,;>A 
!0@WJ!0@K -I< ,..1++<>.< ,O 3>E ><^ !0@WJ!0@K 3>2 H<2;.3-;,>@ 1@<2 -, -+<3- 
!0@WJ!0@Q  J19\<.-@ ^I, 2;@.,>-;>1< -I< @-12E G+<H3-1+</E 3O-<+ +3>2,H;L3-;,> ^;// >,- 
9< +<G/3.<2Q 

!// 3--<HG-@ H1@- 9< H32< -, 2<-<+H;>< -I< 23-< ,O -I< /3@- @-12E 2+1A 2,@< 3>2 -I< 
G+;H3+E +<3@,> O,+ 2;@.,>-;>13-;,> ,O @-12E 2+1A ,+ @-12E G3+-;.;G3-;,>Q  #I< ;>O,+H3-;,> 
^;// 9< +<.,+2<2 ,> -I< 3GG+,G+;3-< <4SD G3A<Q  a,^<?<+K -I<@< G+,.<21+<@ @I,1/2 >,- 
;>-<+O<+< ^;-I -I< ;>;-;3-;,> ,O 3>E ><^ -+<3-H<>-@ ,+ -I<+3G<1-;. H,23/;-;<@ -I3- -I< 
=>?<@-;A3-,+ O<</@ 3+< ><.<@@3+E -, -+<3- -I< @19\<.-n@ .,>2;-;,>Q  D,//,^;>A 2;@.,>-;>13-;,> 
,O -I< @-12E 2+1AK -I< @19\<.- ^;// 9< -+<3-<2 ;> 3..,+23>.< ^;-I -I< =>?<@-;A3-,+n@ 9<@- 
./;>;.3/ \12AH<>-Q

O#1) )# Z#++#7P\6

D,+ @19\<.-@ -I3- 3+< .,>@;2<+<2 /,@- -, O,//,^$1GK +<3@,>39/< 3--<HG-@ H1@- 9< H32< -, 
,9-3;> ;>O,+H3-;,> ,> -I< O;>3/ @-3-1@ ,O -I< @19\<.-Q  !- 3 H;>;H1HK -^, GI,>< .3//@ H1@- 
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9< H32< 3>2 ,>< .<+-;O;<2 /<--<+ H1@- 9< @<>- 3>2 2,.1H<>-<2 ;> -I< @19\<.-n@ @,1+.< 
2,.1H<>-@Q

H"E"2 :%1?/.&%.>*&%/. /4 J.&%7( ,&>9-

!99:;< H3E -<+H;>3-< -I;@ @-12E G+<H3-1+</EK <;-I<+ ;> ;-@ <>-;+<-E ,+ 3- 3>E @-12E @;-<K O,+ 
+<3@,>39/< .31@< G+,?;2<2 -I3- ^+;--<> >,-;.< ;@ @19H;--<2 ;> 32?3>.< ,O -I< ;>-<>2<2 
-<+H;>3-;,>Q  #I< ;>?<@-;A3-,+ H3E 3/@, -<+H;>3-< -I< @-12E 3- I;@WI<+ @;-< O,+ +<3@,>39/< 
.31@<K 3O-<+ G+,?;2;>A ^+;--<> >,-;.< -, !99:;< ;> 32?3>.< ,O -I< ;>-<>2<2 -<+H;>3-;,>Q  
!2?3>.< >,-;.< ;@ >,- +<`1;+<2 9E <;-I<+ G3+-E ;O -I< @-12E ;@ @-,GG<2 21< -, @3O<-E 
.,>.<+>@Q  =O !99:;< -<+H;>3-<@ -I< @-12E O,+ @3O<-E +<3@,>@K !99:;< ^;// ;HH<2;3-</E 
>,-;OE -I< ;>?<@-;A3-,+ 9E -</<GI,>< 3>2 @19@<`1<>-/E G+,?;2< ^+;--<> ;>@-+1.-;,>@ O,+ 
@-12E -<+H;>3-;,>Q

H"H $7(*&;(.&1

H"H"! $7(*&;(.&1 59;%.%1&(7(9

#I<+< ;@ ,>< 3.-;?< @-12E 2+1A ;> -I;@ @-12EB  !"#$%&%Q 

!"#$%&% N,+ H3-.I;>A G/3.<9,P ^;// 9< -3U<> ,+3//E ,>.< 23;/EK 9<A;>>;>A ,> C3E ( 
N"3@</;><PK 3>2 @I,1/2 9< -3U<> 3- 3GG+,[;H3-</E -I< @3H< -;H< <3.I 23EQ  #I< @-12E 2+1A 
.3> 9< -3U<> ^;-I ,+ ^;-I,1- O,,2Q  J19\<.-@ ^;// .,>-;>1< -I<;+ @-39/< 93.UA+,1>2 
>,>$9;,/,A;. C'!SC -I<+3GEQ  !99:;< ^;// >,- @1GG/E 93.UA+,1>2 C'!SC@Q

TI<> -I< /3@- @19\<.- .,HG/<-<@ -I< T<<U )7 ?;@;-K @-12E 2+1A 3@@;A>H<>- ;> 9,-I G<+;,2@ 
^;// 9< 1>9/;>2<2 -, -I< @;-<@K 3>2 @19\<.-@ ^;// 9< 2;@G<>@<2 @-12E 2+1A ;> 3> ,G<>$/39</ 
O3@I;,> 1>-;/ -I< .,HG/<-;,> ,O *<+;,2 5Q

H"H"2 A9(.&%&- /4 A.8(1&%+*&%/.*' )7/9>?&S1T

#I< ;>2;?;213/ @-12E 2+1A ;>O,+H3-;,> ;@ G+<@<>-<2 ;> #39/< 8Q

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Ann Rheum Dis

 doi: 10.1136/annrheumdis-2020-218870–9.:10 2020;Ann Rheum Dis, et al. Mease PJ



!"#$%&%
'()$))% *+,-,.,/
012+34# 56(7$66%()5$86

Z(

B*4+( S: ,'($)&)> #% ,$A(1)&@*)&#$*+ ;-#'02)

,$A(1)&@*)&#$*+ 
;-#'02)

F#'( #% 
3'.&$&1)-*)&#$ Z#-.0+*)&#$ =)-($@)8 F*$0%*2)0-(-

!"#$%&% Y+3/ #39/<- () HA
86 HA

!99:;<

!"#$%&% 
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N@1GG,+-]<>2G,;>-./;>;.3/Q.,HPQ  D,+ .,1>-+E$@G<.;O;. GI,>< >1H9<+@K G/<3@< @<< -I< 
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.,HG/<-< @-12E 2+1A 3..,1>-39;/;-E ?;3 =S#K @,1+.< 2,.1H<>-@K @19\<.- 2,@;>A 2;3+;<@K 3>2 
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,>$@;-< 2<@-+1.-;,>PQ  #I< 1@< ,O 3 -I;+2 G3+-E ?<>2,+ O,+ 2+1A 2<@-+1.-;,> H1@- 9< 
G+<$3GG+,?<2 9E !99:;<Q  D,+ @;-<@ G<+O,+H;>A ,>$@;-< 2+1A 2<@-+1.-;,> ,+ 1@;>A 3 
-I;+2 G3+-E ?<>2,+ O,+ 2+1A 2<@-+1.-;,>K 3 .,GE ,O -I< 2<@-+1.-;,> H<-I,2,/,AE 3>2 23-< ,O 
2<@-+1.-;,> @I,1/2 9< H3;>-3;><2 3- -I< @;-<n@ O3.;/;-EQ

H"R :%1?>11%/. *.9 W>1&%4%?*&%/. /4 ,&>9- :(1%+.

H"R"! :%1?>11%/. /4 ,&>9- :(1%+. *.9 <M/%?( /4 </.&7/' U7/>01

#I;@ @-12E ;>./12<@ -^, G<+;,2@Q

*<+;,2 ( ;@ )7$^<<U@ ;> 21+3-;,> 3>2 ;>./12<@ 3 5% ^<<U +3>2,H;L<2K 2,19/<$9/;>2K 
G3+3//</$A+,1GK G/3.<9,$.,>-+,//<2 G<+;,2 O,//,^<2 9E 3> 322;-;,>3/ 85 ^<<U@ ,O 9/;>2<2 
-+<3-H<>- NT<<U@ 5% b )7PQ  *<+;,2 ( ;@ 2<@;A><2 -, .,HG3+< -I< @3O<-EK -,/<+39;/;-E 3>2 
<OO;.3.E ,O !"#$%&% () HA cC 3>2 86 HA cC ?<+@1@ G/3.<9, @19\<.-@ ^;-I H,2<+3-</E 
-, @<?<+</E 3.-;?< *@! 3>2 I3?< 3> ;>32<`13-< +<@G,>@< -, 9;,/,A;. C'!SC@ N";,$=SPQ  
*<+;,2 ( ;@ 2<@;A><2 -, -<@- -I< @1G<+;,+;-E ,O !"#$%&% ?<+@1@ G/3.<9, O,+ 3.I;<?;>A -I< 
G+;H3+E <>2G,;>- N!4S56 3- T<<U (5P 3>2 ,-I<+ @<.,>23+E <OO;.3.E G3+3H<-<+@ 3- 
T<<U@ (5 b 5%Q  !- T<<U 5% 3// @19\<.-@ ^;// 9< A;?<> !"#$%&% 3>2 ^;// .,>-;>1< ,> 
9/;>2<2 -+<3-H<>- 1>-;/ 3// @19\<.-@ I3?< .,HG/<-<2 -I< /3@- ?;@;- ,O *<+;,2 ( NT<<U )7PQ  
#I;@ ^;// 3//,^ 1>9;3@<2 3@@<@@H<>-@ ,O /,>A$-<+H @3O<-E ,O !"#$%&% ^;-I,1- 
.,HG+,H;@;>A -I< @-12E .,>21.- ,+ +<@1/-@ ,O -I< ,>A,;>A @-12EQ  => 322;-;,>K -I< 9/;>2<2 
@-12E 2<@;A> ^;// 3//,^ -I< 3@@<@@H<>- ,O -I< H3;>-<>3>.< ,O -+<3-H<>- +<@G,>@< ,O 9,-I 
2,@<@ ;> 3> 1>9;3@<2 H3>><+ 21+;>A -I< O;+@- E<3+ ,O -I< @-12EQ

#I< G1+G,@< ,O *<+;,2 5 ;@ -, O1+-I<+ <?3/13-< -I< /,>A$-<+H @3O<-EK -,/<+39;/;-EK 3>2 
<OO;.3.E ,O !"#$%&% () HA cC 3>2 86 HA cC ;> *@! @19\<.-@ ^I, I3?< .,HG/<-<2 
*<+;,2 (Q  !// @19\<.-@ ^;// .,>-;>1< -+<3-H<>- -, ^I;.I -I<E ^<+< 3@@;A><2 3- -I< <>2 ,O 
*<+;,2 ( ;> 3> 1>9/;>2<2 H3>><+Q 

TI<> -I< /3@- @19\<.- .,HG/<-<@ -I< /3@- ?;@;- ,O *<+;,2 ( NT<<U )7PK @-12E 2+1A 
3@@;A>H<>- ^;// 9< 1>9/;>2<2 -, -I< @;-<@K 3>2 @19\<.-@ ^;// 9< 2;@G<>@<2 @-12E 2+1A ;> 3> 
,G<>$/39</ O3@I;,> 1>-;/ -I< .,HG/<-;,> ,O *<+;,2 5Q
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H"R"2 5007/07%*&(.(11 /4 P(*1>7(;(.&1

J-3>23+2 @-3-;@-;.3/K ./;>;.3/ 3>2 /39,+3-,+E G+,.<21+<@ ^;// 9< 1-;/;L<2 ;> -I;@ @-12EQ  
0OO;.3.E H<3@1+<H<>-@ ;> -I;@ @-12E I3?< 9<<> @</<.-<2 ,+ 2<@;A><2 -, 3@@<@@ 2;@<3@< 
3.-;?;-E ;> @19\<.-@ ^;-I *@!Q  Y-I<+ -I3> -I< 9;,H3+U<+ 3>3/E@<@ ^I;.I 3+< <[G/,+3-,+EK 
3// ./;>;.3/ 3>2 /39,+3-,+E G+,.<21+<@ ;> -I;@ @-12E 3+< @-3>23+2 3>2 A<><+3//E 3..<G-<2Q

H"R"@ ,>%&*6%'%&- /4 ,>6G(?& )/0>'*&%/.

#I< ;>-<>2<2 @-12E G,G1/3-;,> ;@ H,2<+3-</E -, @<?<+</E 3.-;?< *@! G3-;<>-@ ^I, I3?< I32 
3> ;>32<`13-< +<@G,>@< -, G+;,+ 9C'!SC -+<3-H<>-Q  o<E <>-+E .+;-<+;3 3+< -, <>+,// 321/- 
O<H3/< 3>2 H3/< @19\<.-@ ^I, 3+< 3- /<3@- (Z E<3+@ ,O 3A< ^;-I 3 ./;>;.3/ 2;3A>,@;@ ,O *@! 
3>2 ^I, O1/O;// -I< 4!J*!S ./3@@;O;.3-;,> .+;-<+;3 ^;-I @EHG-,H@ O,+ 3- /<3@- 7 H,>-I@Q  
0/;A;9/< @-12E @19\<.-@ H1@- I3?< g 8 @^,//<> \,;>-@ N93@<2 ,> 77 \,;>- .,1>-@P 3>2 
g 8 -<>2<+ \,;>-@ N93@<2 ,> 7Z \,;>- .,1>-@P 3- J.+<<>;>A 3>2 "3@</;>< :;@;-@Q

H"R"E ,('(?&%/. /4 :/1(1 %. &M( ,&>9-

#I< 2,@<@ ,O !"#$%&% @</<.-<2 O,+ -I;@ @-12E () HA cC 3>2 86 HA cC 2,@<2 1G -, 
3GG+,[;H3-</E 8 E<3+@K 3+< <[G<.-<2 -, 9< <OO;.3.;,1@ ^;-I 3> 3..<G-39/< @3O<-E G+,O;/<Q  
#^, 2,@<@ ,O !"#$%&% I3?< 9<<> @</<.-<2 O,+ -I;@ @-12E ;> ,+2<+ -, G<+O,+H /;H;-<2 2,@< 
+3>A;>A ;> @19\<.-@ ^;-I *@!Q  #I< !"#$%&% () HA cC 3>2 86 HA cC 2,@<@ ^<+< 
@</<.-<2 3@ -I<E 3+< <[G<.-<2 -, 2<H,>@-+3-< <OO;.3.E ;> -I< -+<3-H<>- ,O G3-;<>-@ ^;-I *@! 
^I;/< /;H;-;>A G,-<>-;3/ 2+1A$+</3-<2 <OO<.-@ ,> /39,+3-,+E G3+3H<-<+@ N<QAQK I<H,A/,9;>PQ  
C,@<@ ,O () HA cC 3>2 86 HA cC 3+< -I< 2,@<@ -I3- 3+< .1++<>-/E 9<;>A <?3/13-<2 ;> 
*I3@< 8 -+;3/@ ;> +I<1H3-,;2 3+-I+;-;@ NS!PQ  #I< 2,@<@ 9<;>A <?3/13-<2 ;> -I< S! *I3@< 8 
-+;3/@ 3+< .,>@;2<+<2 3GG+,G+;3-< O,+ ;>?<@-;A3-;,> ;> *@! 3@ N(P <OO<.-@ ,O !"#$%&% ,> 
-<>2<+ 3>2 @^,//<> \,;>-@K H3+U<+@ ,O ;>O/3HH3-;,>K 3>2 !4S +<@G,>@<@ 3+< <[G<.-<2 -, 
9< @;H;/3+ ;> S! 3>2 *@!d 3>2 N5P G+,,O ,O .,>.<G- I3@ 9<<> 2<H,>@-+3-<2 ^;-I 3>,-I<+ 
X!o ;>I;9;-,+ N-,O3.;-3>;9P 3- -I< 2,@<@ -I3- 3+< <OO;.3.;,1@ ;> S!Q  => 322;-;,>K ;> S! -I< 
G/3-<31 O,+ <OO;.3.E ^3@ 3.I;<?<2 9E <[G,@1+<@ <`1;?3/<>- -, 86 HA cCK ;>2;.3-;>A -I3- 
I;AI<+ 2,@<@ H3E >,- G+,?;2< A+<3-<+ -I<+3G<1-;. 9<><O;-Q
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S<@1/-@ O+,H -^, *I3@< 59 -+;3/@ ;> @19\<.-@ ^;-I S! ^;-I -I< !"#$%&% ;HH<2;3-<$
+</<3@< .3G@1/< O,+H1/3-;,> ;>2;.3-< -I3- 3// <?3/13-<2 2,@<@ N8 HA "=CK 7 HA "=CK 
(5 HA "=CK (Z HA "=CK 3>2 5% HA cCP ^<+< A<><+3//E ^<// -,/<+3-<2 3>2 ^;-I,1- 
1><[G<.-<2 @3O<-E .,>.<+>@Q  #I< *I3@< 5 2,@<$+<@G,>@< 3>2 <[G,@1+<$+<@G,>@< +<@1/-@ ;> 
S! @I,^ -I3- -I< 7 HA "=C 2,@< 3GG+,3.I<@ -I< G/3-<31 ,O <OO;.3.EK 3>2 ;>.+<3@;>A -I< 
2,@< -, (5 HA "=C 3GG<3+@ -, +<@1/- ;> @,H< ;>.+<H<>-3/ <OO;.3.E 9<><O;-K G3+-;.1/3+/E ;> 
-I< H,+< +<O+3.-,+E @19\<.-@ ^;-I ;>32<`13-< +<@G,>@< ,+ ;>-,/<+3>.< -, 3>-;$#MD 9;,/,A;. 
-I<+3GEQ  #I<+<O,+<K !"#$%&% <[G,@1+<@ 3@@,.;3-<2 ^;-I 7 HA "=C 3>2 (5 HA "=C ^<+< 
@</<.-<2 3@ -I< -3+A<- <[G,@1+<@ -, <?3/13-< ;> *I3@< 8 -+;3/@ ;> S!Q

=> ,+2<+ -, <>I3>.< G3-;<>-@n .,HG/;3>.< 3>2 -, G+,?;2< 3 H,+< .,>?<>;<>- 2,@;>A 
+<A;H<> -I3> "=C 32H;>;@-+3-;,>K !99:;< 2<?</,G<2 3 ,>.<$23;/E -39/<- O,+H1/3-;,> 
^I;.I ^;// 9< 1@<2 ;> -I< .1++<>- @-12EQ

! 9;,3?3;/39;/;-E @-12E I3@ 2<H,>@-+3-<2 -I3- () HA cC 3>2 86 HA cC +<A;H<>@ ,O -I< 
,>.<$23;/E -39/<- O,+H1/3-;,> G+,?;2< <`1;?3/<>- 23;/E !q4 3>2 .,HG3+39/< 4H3[K 3>2 
4H;> -, 7 HA "=C 3>2 (5 HA "=CK +<@G<.-;?</EK ,O -I< ;HH<2;3-<$+</<3@< .3G@1/< 
O,+H1/3-;,> 1@<2 ;> *I3@< 5 @-12;<@ ;> S!Q

#I< H<3> <[G,@1+<@ N!q4 3>2 4H3[P O,+ -I< I;AI<@- 2,@< -I3- ^;// 9< <?3/13-<2 ;> -I;@ 
@-12E N86 HA cCP 3+< G+<2;.-<2 -, 9< /,^<+ -I3> -I< <[G,@1+<@ 3@@,.;3-<2 ^;-I -I< 
>,$,9@<+?<2$32?<+@<$<OO<.- /<?</ ;> -I< &$H,>-I _V* G+<./;>;.3/ -,[;.,/,AE @-12E ;> 2,A@ 
N(Q) HAWUAW23EP 3>2 /,^<+ -I3> -I< I;AI<@- H<3> !"#$%&% <[G,@1+<@ <?3/13-<2 ;> 
I<3/-IE @19\<.-@ ,+ ;> G3-;<>-@ ;> G+<?;,1@ ./;>;.3/ @-12;<@Q

R"# </;0'*%.&1

! 4,HG/3;>- ;@ 3>E ^+;--<>K </<.-+,>;.K ,+ ,+3/ .,HH1>;.3-;,> -I3- 3//<A<@ 2<O;.;<>.;<@ 
+</3-<2 -, -I< GIE@;.3/ .I3+3.-<+;@-;.@K ;2<>-;-EK `13/;-EK G1+;-EK G,-<>.EK 21+39;/;-EK 
+</;39;/;-EK @3O<-EK <OO<.-;?<><@@K ,+ G<+O,+H3>.< ,O 3 G+,21.-W2<?;.< 3O-<+ ;- ;@ +</<3@<2 O,+ 
2;@-+;91-;,>Q
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4,HG/3;>-@ 3@@,.;3-<2 ^;-I 3>E .,HG,><>- ,O -I;@ ;>?<@-;A3-;,>3/ G+,21.- H1@- 9< 
+<G,+-<2 -, -I< JG,>@,+ NJ<.-;,> 7Q5Q5PQ  D,+ 32?<+@< <?<>-@ N!0PK G/<3@< +<O<+ -, 
J<.-;,>@ 7Q(Q  D,+ G+,21.- .,HG/3;>-@K G/<3@< +<O<+ -, J<.-;,> 7Q5Q

R"! P(9%?*' </;0'*%.&1

#I< ;>?<@-;A3-,+ ^;// H,>;-,+ <3.I @19\<.- O,+ ./;>;.3/ 3>2 /39,+3-,+E <?;2<>.< ,O !0@ ,> 
3 +,1-;>< 93@;@ -I+,1AI,1- -I< @-12EQ  #I< ;>?<@-;A3-,+ ^;// 3@@<@@ 3>2 +<.,+2 3>E !0 ;> 
2<-3;/ ;>./12;>A -I< 23-< ,O ,>@<-K <?<>- 2;3A>,@;@ N;O U>,^>P ,+ @;A>W@EHG-,HK @<?<+;-EK 
-;H< .,1+@< N<>2 23-<K ,>A,;>AK ;>-<+H;--<>-PK +</3-;,>@I;G ,O -I< !0 -, @-12E 2+1AK 3>2 
3>E 3.-;,>N@P -3U<>Q  D,+ @<+;,1@ 32?<+@< <?<>-@ NJ!0P .,>@;2<+<2 3@ I3?;>A |>, 
+<3@,>39/< G,@@;9;/;-E| ,O 9<;>A 3@@,.;3-<2 ^;-I @-12E 2+1AK -I< ;>?<@-;A3-,+ ^;// G+,?;2< 
3> Y-I<+ .31@< ,O -I< <?<>-Q  D,+ !0@ -, 9< .,>@;2<+<2 ;>-<+H;--<>-K -I< <?<>-@ H1@- 9< ,O 
@;H;/3+ >3-1+< 3>2 @<?<+;-EQ  !0@K ^I<-I<+ ;> +<@G,>@< -, 3 `1<+EK ,9@<+?<2 9E @;-<
G<+@,>></K ,+ +<G,+-<2 @G,>-3><,1@/E 9E -I< @19\<.- ^;// 9< +<.,+2<2Q

!// !0@ ^;// 9< O,//,^<2 -, 3 @3-;@O3.-,+E .,>./1@;,>Q

R"!"! :(4%.%&%/.1

R"!"!"! 598(71( J8(.&

!> !0 ;@ 2<O;><2 3@ 3>E 1>-,^3+2 H<2;.3/ ,..1++<>.< ;> 3 G3-;<>- ,+ ./;>;.3/ ;>?<@-;A3-;,> 
@19\<.- 32H;>;@-<+<2 3 GI3+H3.<1-;.3/ G+,21.- 3>2 ^I;.I 2,<@ >,- ><.<@@3+;/E I3?< 3 
.31@3/ +</3-;,>@I;G ^;-I -I;@ -+<3-H<>-Q  !> !0 .3> -I<+<O,+< 9< 3>E 1>O3?,+39/< 3>2 
1>;>-<>2<2 @;A> N;>./12;>A 3> 39>,+H3/ /39,+3-,+E O;>2;>APK @EHG-,HK ,+ 2;@<3@< 
-<HG,+3//E 3@@,.;3-<2 ^;-I -I< 1@< ,O 3 H<2;.;>3/ N;>?<@-;A3-;,>3/P G+,21.-K ^I<-I<+ ,+ >,- 
-I< <?<>- ;@ .,>@;2<+<2 .31@3//E +</3-<2 -, -I< 1@< ,O -I< G+,21.-Q

J1.I 3> <?<>- .3> +<@1/- O+,H 1@< ,O -I< 2+1A 3@ @-;G1/3-<2 ;> -I< G+,-,.,/ ,+ /39</;>AK 3@ 
^<// 3@ O+,H 3..;2<>-3/ ,+ ;>-<>-;,>3/ ,?<+2,@<K 2+1A 391@<K ,+ 2+1A ^;-I2+3^3/Q  !>E 
^,+@<>;>A ,O 3 G+<$<[;@-;>A .,>2;-;,> ,+ ;//><@@ ;@ .,>@;2<+<2 3> !0Q  T,+@<>;>A ;> 
@<?<+;-E ,O 3 +<G,+-<2 !0 @I,1/2 9< +<G,+-<2 3@ 3 ><^ !0Q  V39,+3-,+E 39>,+H3/;-;<@ 3>2 
.I3>A<@ ;> ?;-3/ @;A>@ 3+< .,>@;2<+<2 -, 9< !0@ ,>/E ;O -I<E +<@1/- ;> 2;@.,>-;>13-;,> O+,H 
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-I< @-12EK ><.<@@;-3-< -I<+3G<1-;. H<2;.3/ ;>-<+?<>-;,>K 3>2W,+ ;O -I< ;>?<@-;A3-,+ .,>@;2<+@ 
-I<H -, 9< !0@Q

0[G<.-<2 H3>;O<@-3-;,>@ ,O *@! N;Q<QK G@,+;3@;@K \,;>- G3;> 3>2 @^<//;>AK 23.-E/;-;@K 
<>-I<@;-;@K <-.QP 3+< >,- -, 9< +<.,+2<2 3@ !0@ 1>/<@@ -I< H3>;O<@-3-;,> ;@ .,>@;2<+<2 -, 9< 
3 2;@<3@< O/3+< N^,+@<>;>AP ,O -I< 1>2<+/E;>A .,>2;-;,>Q 

!> </<.-;?< @1+A<+EWG+,.<21+< @.I<21/<2 -, ,..1+ 21+;>A 3 @-12E ^;// >,- 9< .,>@;2<+<2 3> 
!0 ;O -I< @1+A<+EWG+,.<21+< ;@ 9<;>A G<+O,+H<2 O,+ 3 G+<$<[;@-;>A .,>2;-;,> 3>2 -I< 
@1+A<+EWG+,.<21+< I3@ 9<<> G+<$G/3>><2 G+;,+ -, @-12E <>-+EQ  a,^<?<+K ;O -I< G+<$<[;@-;>A 
.,>2;-;,> 2<-<+;,+3-<@ 1><[G<.-<2/E 21+;>A -I< @-12E N<QAQK @1+A<+E G<+O,+H<2 <3+/;<+ -I3> 
G/3>><2PK -I<> -I< 2<-<+;,+3-;,> ,O -I< .,>2;-;,> O,+ ^I;.I -I< </<.-;?< @1+A<+EWG+,.<21+< 
;@ 9<;>A 2,>< ^;// 9< .,>@;2<+<2 3> !0Q

R"!"!"2 ,(7%/>1 598(71( J8(.&1

=O 3> !0 H<<-@ 3>E ,O -I< O,//,^;>A .+;-<+;3K ;- ;@ -, 9< +<G,+-<2 -, !99:;< 3@ 3 J!0 
^;-I;> 5% I,1+@ ,O -I< @;-< 9<;>A H32< 3^3+< ,O -I< J!0Q

?(*)8 #% =04D(2) !> <?<>- -I3- +<@1/-@ ;> -I< 2<3-I ,O 3 @19\<.-Q
O&%(PB8-(*)($&$@ !> <?<>- -I3-K ;> -I< ,G;>;,> ,O -I< ;>?<@-;A3-,+K ^,1/2 I3?< 

+<@1/-<2 ;> ;HH<2;3-< O3-3/;-E ;O H<2;.3/ ;>-<+?<>-;,> I32 >,- 
9<<> -3U<>Q  #I;@ 2,<@ >,- ;>./12< 3> <?<>- -I3- ^,1/2 I3?< 
9<<> O3-3/ ;O ;- I32 ,..1++<2 ;> 3 H,+< @<?<+< O,+HQ

`#16&)*+&9*)&#$ #- 
;-#+#$@*)&#$ #% 
`#16&)*+&9*)&#$

!> <?<>- -I3- +<@1/-@ ;> 3> 32H;@@;,> -, -I< I,@G;-3/ O,+ 3>E 
/<>A-I ,O -;H< ,+ G+,/,>A@ -I< @19\<.-n@ I,@G;-3/ @-3EQ  #I;@ 
2,<@ >,- ;>./12< 3> <H<+A<>.E +,,H ?;@;- ,+ 32H;@@;,> -, 3> 
,1-G3-;<>- O3.;/;-EQ

"#$@($&)*+ 3$#.*+> !> 3>,H3/E 2<-<.-<2 3- ,+ 3O-<+ 9;+-IK ,+ 3>E 3>,H3/E -I3- 
+<@1/-@ ;> O<-3/ /,@@Q
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