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P`//2/%A! N;A! @.50/)'(3A! a;A! "C\D;! M*0! 4B0++2/%! 0%%! 'H! 3*0! P'/%! f'6%*! @.>!
4.))20%2++2.5!+#)%$"!++2.5!+#%.(2,52.5!+!7?+'-*:;!>2*1,$%#2?#@.+8#:.2%20;!"WA!
T[C=TW\;!

Z.(]+0A! @;A! "C\#;! R*'4)*.30! >6HH0(01! H'(&.+2/! H'(! +'/%! 30(&! )(040(5.32'/! 'H!
H'(&.+2/!H2O01!2-*3*,')+./]3'/;!32)!.$!SA![S[n[S\;!

Z.4'/A! a;A! giP0.(,A! M;A! "CC";! $HH0-34! 'H! H'(&.+10*,10! '/! )('302/! 40-'/1.(,!
43(6-36(0o!.!-'+'(2&03(2-!./1!2/H(.(01!4)0-3('4-')2-!2/50432%.32'/;#>2*1,$%#2?#
4.+"2-8!(.+"1;#I#3;"2-8!(.+"1;!TCA!SS[=SSC;!

Z.,A! f;A! "CW#;! 8.-3'(4! .HH0-32/%! >6',./-,! 2/! 3*0! 0%%4! 'H!:$.15.!%%$# .-.+".$# 7R24-04o!
N-2.0/21.0:;!6$1.,!#:.2%20;!S\A![[=[C;!

Z-P64],A! @;N;A! $++2'3A! Z;A! "C\C;! G8!# C+"*$1.,!# C-2+;+"!(F# !-2%20;<# "81!$"+# $,5#
($,$0!(!,";!gOH'(1!r/250(423,!R(044A!c0B!U'(]A!SS#!));!

c244+2/%A!G;A!_(,52A!J;A!m.++2/+A!P;A!"CC#;!m.(2.32'/!2/!0%%!>6',./-,!'H!?.+32-!-'1!K.164!
&'(*6.!./1! 234! 2&)+2-.32'/4! H'(! 0%%! 46(525.+! 2/!)(05.2+2/%! -'/1232'/4! 2/! 3*0!
?.+32-!N0.;!6$1.,!#C-2%20;#'1201!++#/!11.!+!""DA!9WnW#;!

fvA! R;A! Z0/0404A! <;A! SDDC;! C$1%;# +"$0!+# 2?# 6$1.,!# @.+8!+# 2--*11.,0# .,# "8!# TW!1.$,#
'!,.,+*%$;!<R<ZGfh<ZGfA!S\S!));!



!

!

!

S#!

fvA!R;A!GY02302('A!r;A!Z'(%.1'A!8;A!SDD[;!C-2%20.$#52#)%X,-"2,#($1.,82#!#!+"*$1.,2;!
$12wx04!GH('/3.&0/3'A!"#D!));!

f`//043.1A! <;A!M*'(40(/A!G;A!82//A!f;A!"CCC;!824*! +.(5.+!/63(232'/o!.! (0520B!'H! (0-0/3!
.15./-04!2/!3*0!('+04!'H!.&2/'!.-214;!=O*$-*%"*1!!"WWA!SD"nS"9;!

N.&).2'A! P;A! ?2./-*2/2A!G;A! SDDS;! N.+2/23,! 0HH0-34!'/!'4&'(0%6+.32'/!./1!%('B3*!'H!
3*0! 06(,*.+2/0! H+'6/10(! '$1$%.-8"8;+# 21W.0,;$,*+;! >2*1,$%# 2?# CH)!1.(!,"$%#
6$1.,!#:.2%20;#$,5#C-2%20;!S9CA!"\W="C9;!

N-*(02>0(A!G;A!SDD";!Z03.&'()*'424!./1!0.(+,! +.(5.+!1050+')&0/3!'H! 3*0! H+.3H24*04!
7R+06('/0-32H'(&04:o! ./! '4&'(0%6+.3'(,! )0(4)0-3250;! 32()$1$".9!#
:.2-8!(.+"1;#$,5#'8;+.2%20;#'$1"#:!"SCA![\W-[C[;!

N*2A!s;A!J6./%A!y;A!86A!f;A!X./%A!J;A!P6'A!J;A!d*0/A!?;A!P26A!Z;A!s*./%A!@;A!SDD\;!N.+2/23,!
43(044! '/! 0&>(,'4! ./1! 0.(+,! +.(5.+! 43.%04! 'H! 3*0! )'&H(03! '$()*+#
)*,-"$".++.(*+;!=O*$-*%"*1!!SW[A!TD9=T"D;!

N'+0&1.+A! R;A! "C9W;! M*0! 0HH0-3! 'H! 4.+2/23,! '/! >6',./-,A! 42Y0! ./1! 1050+')&0/3! 'H!
H+'6/10(!0%%4;!/$1+.*!SCA!#T"=##S;!

N3001&./A! J;A! "CW9;! R22)%$,S"2,# ?.H$".2,# $,5# )1!+!19$".2,;! M*0! rc$Ndg! R(044A!
R.(24A!T[D!));!

NB./4'/A!d;A!"CC\;!</30(.-3250!0HH0-34!'H!4.+2/23,!'/!&03.>'+2-!(.30A!.-32523,A!%('B3*!
./1! '4&'(0%6+.32'/! 2/! 3*0! 06(,*.+2/0! &2+]H24*;! >2*1,$%# 2?# CH)!1.(!,"$%#
:.2%20;!SD"A!TT[[nTT99;!

M*2>.6+3=?'3*.A! @;A! ?'B0/A! M;A! SDD#;! <&).-3! 'H! H'(&.+2/! )(040(5.32'/! '/!
'%!*12W1$-8.$#W$-8!.! 7d30/')*'(.:;!>2*1,$%#2?#CH)!1.(!,"$%#6$1.,!#:.2%20;#
$,5#C-2%20;!TDTA!""="W;!

M(2))0+A!$;A!"CC\;!$%%!42Y0!./1!52.>2+23,!./1!40.4'/.+!'HH4)(2/%!)('16-32'/!'H!,'6/%!
G3+./32-!-'1;!G1$,+$-".2,+#2?#"8!#=(!1.-$,#@.+8!1.!+#/2-.!";!"SWA!TTCnT[C;!

M6-]0(!a(A!a;A!d*0430(A!G;A!"C\#;!$HH0-34!'H!4.+2/23,A!H'(&.+2/!-'/-0/3(.32'/!./1!>6HH0(!
'/! F6.+23,! 'H! )(040(5.32'/! 'H! N'63*0(/! H+'6/10(! 7'$1$%.-8"8;+# %!"82+".0($:!
+.(5.0;!32)!.$!#A!C\"=C\\;!

m.4-'/-0+'4A! f;A! f024=N./3'4A! R;A! M.//0(A! N;A! Z.2.A! G;A! P.3]'-Y,A! d;A! K6/3*0(A! @;A!
d'43.A! Z;a;A! d.>(.+A! J;A! SDD\;! $5210/-0! 'H! 0436.(2/0! /6(40(,! '(2%2/! 'H! H250!
-'.43.+! H24*! 4)0-204! .+'/%! 3*0! R'(36%6040! -'.43! 3*('6%*! '3'+23*! 0+0&0/3.+!
H2/%0()(2/34;!C+"*$1.,!<#32$+"$%#$,5#/8!%?#/-.!,-!!WCA!T"WnTSW;!

UVH0(.A!Z;A!R.((.A!K;A!N./32.%'A!f;A!d.((.4-'4.A!Z;A!"CCC;!K('B3*A!-.(>'/A!/23('%0/!
./1! -.+'(2-! -'/30/3! 'H! /2%!$# +!,!0$%!,+.+! 7R24-04o! N'+021.0:! H('&! 0%%!
H0(32+2Y.32'/!3'!&03.&'()*'424;!6$1.,!#:.2%20;!"T#A!#T=#C;!

!



!

!

!

S[!

:#(*+!;'($#50/*,#'($!

N.+2/23,!24!./!0/52('/&0/3.+!H.-3'(!3*.3!2/H+60/-04!H24*!1243(2>632'/;!?0-.640!4.+2/23,!

3'+0(./-0! 24! 4)0-204! 4)0-2H2-A! 0O3(.)'+.32'/4! 3'! '3*0(! 4)0-204! .(0/L3! .--6(.30;!

M*0(0H'(0A! &'(0! 4361204! 4*'6+1! >0! &.10A! 642/%! &'(0! 4)0-204! H('&! 12HH0(0/3!

*.>23.34A!46-*!.4!H(04*B.30(A!>(.-]24*!B.30(A!&.(2/0!70/32(0!+2H0!-,-+0!2/!40.B.30(:A!

*,)0(4.+2/0! ./1! 3(,! 3'! 400! ./,! ).330(/! -'/-0(/2/%! 0%%! 5'+6&0! (0%6+.32'/! '(! ./,!

'3*0(!.1.)3.32'/!3'!4.+2/23,!5.(2.32'/4I!.+4'!>2'-*0&2-.+!./1!)*,42'+'%2-.+!./.+,424!3'!

0%%4! 16(2/%! 3*24! 4.+2/23,! 43(044! 3'! 6/10(43./1! 3*0! &0-*./24&4! 2/5'+501! 2/! 3*0!

5'+6&0!(0%6+.32'/;!

G/!')32&.+!)(040(5.3250!4*'6+1!>0!.>+0!3'!2/*2>23!.63'+,424!B*2+0!)(040(52/%!0/Y,&0!

.-32523,!./1!./32%0/!(0.-32523,;!J'B050(A!4'&0!'H!3*040!(0F62(0&0/34!.(0!&636.++,!

0O-+64250;! G3! )(040/3A! /'! )(040(5.3250! 24! .>+0! 3'! H6+H2+! .++! 'H! 3*040! -(230(2.A! 4'! 3*0!

-*'2-0!'H!3*0!)(040(5.3250!&643!>0!&.10!.--'(12/%!3'!3*0!'>^0-3250!'H!3*0!4361,;!!

?0-.640! 4*(2/].%0! 160! 3'! )(040(5.32'/! 24! 4)0-204! 4)0-2H2-A! -'&).(24'/! >03B00/!

)(040(501!4)0-204!24/L3!.--6(.30!./1!H'(!3*.3!(0.4'/!23!4*'6+1/L3!>0!&.10A!6/+044!.!

-'((0-32'/!H.-3'(!74)0-204!./1!)(040(5.3250!4)0-2H2-:!24!.))+201!3'!3*0!&0.46(0&0/3;!

8'(! 3*.3A! &'(0! 4361204! +2]0! 3*24! 4*'6+1! >0! &.10! 2/! '(10(! 3'! -.+-6+.30! -'((0-32'/!

H.-3'(4!H'(!&'(0!4)0-204!./1!&'(0!)(040(5.32504;!N'A!B*0/050(!)'442>+0A!0%%!42Y0!'H!

)(040(501!4.&)+04!4*'6+1!>0!.1^64301!3'!.--'6/3!H'(!3*0!42Y0!(016-32'/4!-.6401!>,!

)(040(5.32'/;! 8'(&.+2/! 4*'6+1! >0! 6401! 2/! )+.-0! 'H! 03*./'+! B*0/! &'()*'+'%2-.+!

./.+,424!746-*!.4!0%%!43(6-36(04:!./1!&2/2&.+!4*(2/].%0!.(0!2&)'(3./3;!<H!3*.3!24!/'3!

3*0! -.40A! 3*0/! 03*./'+! 4*'6+1! >0! 6401! >0-.640! 23L4! 4.H0(A! 0.420(! 3'!&0.46(0! ./1!

.++'B4!)'430(2'(!&'+0-6+.(!./.+,424;!!



!

!

!

"#!

"##$%!

&'()$!*+!$%&'()'*%')!+,!'--!.%/&'0'*)!1&'/2!3!)0/2./*.!'**+*4!1%2!&&4!'56+)'.!0+!07'!.%,,'*'20!)/8%2%0%')!19:&&/*;!$/<8'!,+*!07'!9/8%2%0;!=56'*%&'204!
&,-$!.-,#/0$12!

34$5,$1! 3'),#,06!
7! 8! 9! *7! 97! :7!

7! 1.0018 ± 0.0016 1.0386 ± 0.0021 1.0075 ± 0.0019 0.9901 ± 0.0019 0.9847 ± 0.0022 0.9856 ± 0.0018 
;! 1.0018 ± 0.0016 1.0292 ± 0.0018 1.0138 ± 0.0020 0.9987 ± 0.0021 0.9953 ± 0.0020 0.9896 ± 0.0016 
<7! 1.0018 ± 0.0016 1.0313 ± 0.0023 1.0195 ± 0.0023 1.0092 ± 0.0018 0.9998 ± 0.0017 0.9926 ± 0.0018 
9;! 1.0018 ± 0.0016 1.0018 ± 0.0016 1.0011 ± 0.0014 1.0056 ± 0.0019 0.9997 ± 0.0017 1.0027 ± 0.0017 

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

;7! 1.0018 ± 0.0016 0.9965 ± 0.0018 1.0042 ± 0.0012 1.0088 ± 0.0018 1.0115 ± 0.0018 1.0089 ± 0.0017 
7! 0.9358 ± 0.0026 0.9800 ± 0.0024 0.9630 ± 0.0021 0.9593 ± 0.0023 0.9584 ± 0.0023 0.9514 ± 0.0020 
;! 0.9358 ± 0.0026 0.9779 ± 0.0023 0.9744 ± 0.0019 0.9704 ± 0.0020 0.9672 ± 0.0021 0.9587 ± 0.0019 
<7! 0.9358 ± 0.0026 0.9690 ± 0.0019 0.9609 ± 0.0020 0.9606 ± 0.0023 0.9584 ± 0.0019 0.9557 ± 0.0021 
9;! 0.9358 ± 0.0026 0.9358 ± 0.0026 0.9356 ± 0.0019 0.9354 ± 0.0020 0.9360 ± 0.0016 0.9423 ± 0.0019 

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

;7! 0.9358 ± 0.0026 0.9192 ± 0.0016 0.9246 ± 0.0019 0.9358 ± 0.0017 0.9367 ± 0.0017 0.9368 ± 0.0017 
7! 1.0060 ± 0.0021 1.0467 ± 0.0034 1.0475 ± 0.0027 1.0389 ± 0.0024 1.0325 ± 0.0022  
;! 1.0060 ± 0.0021 1.0395 ± 0.0021 1.0323 ± 0.0021 1.0228 ± 0.0026 1.0276 ± 0.0018  
<7! 1.0060 ± 0.0021 1.0295 ± 0.0019 1.0271 ± 0.0019 1.0243 ± 0.0018 1.0061 ± 0.0022  
9;! 1.0060 ± 0.0021 1.0060 ± 0.0021 0.9994 ± 0.0022 0.9988 ± 0.0021 0.9990 ± 0.0021  

!,%/.'&
%./%0%!

;7! 1.0060 ± 0.0021 1.0069 ± 0.0024 1.0053 ± 0.0021 1.0107 ± 0.0020 1.0167 ± 0.0027  

!
&'()$!<+!$%&'()'*%')!+,!'--!.%/&'0'*)!1&'/2!3!)0/2./*.!'**+*4!1%2!&&4!'56+)'.!0+!07'!6*')'*>/0%>')!)/8%2%0%')!19:&&/*;!$/<8'!,+*!07'!9/8%2%0;!=56'*%&'20?!=!@!=07/2+8A!B!(!B*')7C/0'*(,+*&/8%2A!
B)!@!9'/C/0'*(,+*&/8%24?!

&,-$!.='612!
34$5,$1! >?$1$?@'0,@$!

*! 9! ;! A! *B! <*! 97! :7! C7! *<7!
D!A7!E! 0.9064 ± 0.0017 0.9155 ± 0.0013 0.9171 ± 0.0016 0.9128 ± 0.0016 0.9068 ± 0.0014 0.9116 ± 0.0013 0.9037 ± 0.0019 0.8979 ± 0.0014 0.8823 ± 0.0016 0.8811 ± 0.0016 
D!C7!E! 0.9035 ± 0.0018 0.9191 ± 0.0018 0.9320 ± 0.0019 0.9241 ± 0.0016 0.9089 ± 0.0018 0.9201 ± 0.0014 0.9107 ± 0.0017 0.9123 ± 0.0016 0.9040 ± 0.0019 0.9124 ± 0.0016 
D!CC!E! 0.8784 ± 0.0017 0.9054 ± 0.0018 0.9128 ± 0.0018 0.9150 ± 0.0017 0.9001 ± 0.0020 0.9091 ± 0.0016 0.8988 ± 0.0015 0.9114 ± 0.0019 0.8983 ± 0.0017 0.9106 ± 0.0015 
FB!E! 1.0109 ± 0.0026 1.0072 ± 0.0016 1.0169 ± 0.0012 1.0008 ± 0.0017 0.9763 ± 0.0013 0.9796 ± 0.0013 0.9813 ± 0.0016 0.9764 ± 0.0013 0.9810 ± 0.0018 0.9683 ± 0.0012 
F1B!E! 1.0188 ± 0.0021 1.0158 ± 0.0018 1.0198 ± 0.0016 1.0071 ± 0.0020 0.9854 ± 0.0019 0.9934 ± 0.0022 1.0086 ± 0.0019 0.9937 ± 0.0020 0.9983 ± 0.0017 0.9801 ± 0.0015 
F*7!E! 1.0142 ± 0.0014 1.0044 ± 0.0014 0.9949 ± 0.0015 0.9930 ± 0.0017 0.9613 ± 0.0013 0.9714 ± 0.0015 0.9892 ± 0.0016 0.9757 ± 0.0014 0.9786 ± 0.0013 0.9670 ± 0.0013 

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

F1*7!E! 1.0332 ± 0.0027 1.0267 ± 0.0024 1.0361 ± 0.0029 1.0298 ± 0.0025 1.0092 ± 0.0024 1.0126 ± 0.0023 1.0280 ± 0.0027 1.0132 ± 0.0022 1.0104 ± 0.0024 1.0158 ± 0.0028 
DA7!E! 0.9058 ± 0.0019 0.8953 ± 0.0019 0.8910 ± 0.0019 0.9012 ± 0.0018 0.8857 ± 0.0019 0.8835 ± 0.0021 0.8864 ± 0.0020 0.8868 ± 0.0020 0.8754 ± 0.0018 0.8851 ± 0.0016 
DC7!E! 0.9027 ± 0.0019 0.8936 ± 0.0021 0.8897 ± 0.0019 0.8887 ± 0.0020 0.8771 ± 0.0019 0.8644 ± 0.0017 0.8632 ± 0.0017 0.8557 ± 0.0017 0.8489 ± 0.0016 0.8483 ± 0.0020 
DCC!E! 0.8845 ± 0.0020 0.8820 ± 0.0020 0.8783 ± 0.0017 0.8861 ± 0.0015 0.8701 ± 0.0020 0.8643 ± 0.0019 0.8687 ± 0.0021 0.8590 ± 0.0022 0.8444 ± 0.0022 0.8503 ± 0.0021 
FB!E! 0.9395 ± 0.0020 0.9361 ± 0.0016 0.9306 ± 0.0017 0.9443 ± 0.0015 0.9359 ± 0.0018 0.9254 ± 0.0022 0.9267 ± 0.0018 0.9245 ± 0.0017 0.9353 ± 0.0016 0.9147 ± 0.0017 
F1B!E! 0.9456 ± 0.0014 0.9293 ± 0.0017 0.9270 ± 0.0019 0.9410 ± 0.0018 0.9341 ± 0.0019 0.9337 ± 0.0018 0.9320 ± 0.0019 0.9196 ± 0.0016 0.9321 ± 0.0018 0.9188 ± 0.0017 
F*7!E! 0.9432 ± 0.0018 0.9262 ± 0.0017 0.9218 ± 0.0017 0.9395 ± 0.0019 0.9274 ± 0.0019 0.9269 ± 0.0019 0.9239 ± 0.0019 0.9234 ± 0.0018 0.9276 ± 0.0016 0.9208 ± 0.0015 

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

F1*7!E! 0.9399 ± 0.0018 0.9229 ± 0.0018 0.9207 ± 0.0016 0.9293 ± 0.0021 0.9283 ± 0.0018 0.9254 ± 0.0021 0.9249 ± 0.0021 0.9285 ± 0.0017 0.9217 ± 0.0017 0.9133 ± 0.0017 
DA7!E! 0.9919 ± 0.0020 0.9779 ± 0.0019 0.9810 ± 0.0024 0.9854 ± 0.0023 0.9681 ± 0.0022 0.9551 ± 0.0020 0.9525 ± 0.0019 0.9558 ± 0.0020 0.9636 ± 0.0020 0.9504 ± 0.0018 
DC7!E! 0.9867 ± 0.0019 0.9786 ± 0.0019 0.9638 ± 0.0021 0.9665 ± 0.0019 0.9481 ± 0.0023 0.9434 ± 0.0020 0.9404 ± 0.0019 0.9399 ± 0.0017 0.9420 ± 0.0021 0.9427 ± 0.0018 
DCC!E! 0.9719 ± 0.0022 0.9762 ± 0.0020 0.9672 ± 0.0023 0.9687 ± 0.0022 0.9571 ± 0.0025 0.9536 ± 0.0022 0.9442 ± 0.0020 0.9474 ± 0.0023 0.9438 ± 0.0022 0.9422 ± 0.0023 
FB!E! 0.9973 ± 0.0017 1.0073 ± 0.0022 0.9864 ± 0.0015 0.9987 ± 0.0018 0.9890 ± 0.0018 0.9710 ± 0.0017 0.9884 ± 0.0017 0.9791 ± 0.0018 0.9906 ± 0.0016 0.9913 ± 0.0019 
F1B!E! 0.9905 ± 0.0022 1.0039 ± 0.0022 0.9896 ± 0.0018 1.0020 ± 0.0018 0.9927 ± 0.0017 0.9712 ± 0.0017 0.9882 ± 0.0019 0.9849 ± 0.0021 0.9898 ± 0.0018 0.9869 ± 0.0015 
F*7!E! 0.9883 ± 0.0017 1.0021 ± 0.0022 0.9903 ± 0.0019 0.9984 ± 0.0018 0.9839 ± 0.0015 0.9675 ± 0.0015 0.9804 ± 0.0019 0.9729 ± 0.0017 0.9839 ± 0.0018 0.9829 ± 0.0019 

!,%/.'&
%./%0%!

F1*7!E! 0.9945 ± 0.0021 0.9968 ± 0.0019 0.9870 ± 0.0015 0.9985 ± 0.0017 0.9839 ± 0.0015 0.9662 ± 0.0017 0.9787 ± 0.0019 0.9759 ± 0.0016 0.9791 ± 0.0017 0.9833 ± 0.0016 

!


