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^%0<#g#<#L'C'/C(#-%+I#K'/I#<#Q%?hC#
^%05#g#:#L'C'/#K'/I#<#Q%?hC#
^%0V#g#<#L'C'/C(#-%+I#K'/I#<#Q%?hC#
#

n?&'/C#.--Q-QG#YVV#m#8<#[#N##Jm#8<#'/-?%@A.C#AF#/I-#VeQ%0#H%q-?.O#
#

3AE?#C-H%?%/-#H?AHAC%>#.E7&-?C#/A#+AL-?#/I'C#C'.M>-#H?AM?%7#KAE>Q#F%+'>'/%/-#]B6#H?A+-CC'.M"#
#
#

89:;9:5# 4=<:#4%>'&?%@A.#B>%.# ::#



89:;9:5# 4=<:#4%>'&?%@A.#B>%.# :<#

6I'C#H>A/#CIAKC#/I-#IA/#H'D->#M?AK/I#
&-/K--.#%..-%>C#FA?#23459cd`$"#6I-#
.E7&-?#AF#IA/#H'D->C#%?-#H>Aq-Q#%C#%#
FE.+@A.#AF#@7-#C'.+-#/I-#'.C/%>>%@A.#AF#
2345#A.#l$6(#KI-?-#?-Q#>'.-C#?-H?-C-./#
$`41^l#F%'>E?-C(#KI-.#2345#K%C#C%F-Q(#
%.Q#/I-#M?-09KI'/-#?-M'A.C#?-H?-C-./#
%..-%>#+0+>-C"#\A/-#/I%/#/I-#
'7H>-7-./%@A.#AF#HAC/ef%CI#A++E??-Q#A.#
Q%0#:<VY"#

$IAKC#/I-#Q%?h#+E??-./#LC"#@7-#FA?#
23459cd`$"#6I-#?-Q#>'.-C#?-H?-C-./#
$`41^l#F%'>E?-C(#KI-.#2345#K%C#C%F-Q(#
%.Q#/I-#M?-09KI'/-#?-M'A.C#?-H?-C-./#
%..-%>#+0+>-C"#\A/-#/I%/#/I-#
'7H>-7-./%@A.#AF#HAC/ef%CI#A++E??-Q#A.#
Q%0#:<VY"#
#



!"#$W4BC?%##V%42P],5H)R%D12-G1/%

9XI.)/%1L%)NG)/2,(%1/.-G5Y%;%% 9XI.)/%1L%-2G)/2,(%1/.-G5Y%:V;#

<1,(5Y#*A.'/A?#/I-#/-7HA?%>#+I%.M-C#'.#46!#>ACC-C#%.Q#/I-#-y+%+0#AF#/I-#HAC/ef%CI#7AQ-"#

V)5'/-Q012%1L%GH)%1.5)/U,0125Y% #6I-#>%?M-#C-/#AF# './-?.%>C#/%h-.#%C#H%?/#AF#/I-#Q%'>0#7A.'/A?#%?-#%>>#HAC/e
f%CI-Q"#lAK-L-?(#%#C7%>>#.E7&-?#AF#E.ef%CI-Q#'./-?.%>C#%?-#?-pE'?-Q#/A#7A.'/A?#/I-#+I%.M-C#'.#46!#>ACC-C#
AL-?# @7-"# 6I-# E.ef%CI-Q# './-?.%>C(# '.# +A.{E.+@A.# K'/I# /I-# HAC/ef%CI-Q# './-?.%>C(# K'>># %>>AK# FA?# %.#
%CC-CC7-./#AF#IAK#K->>#/I-#HAC/ef%CI#'C#7'@M%@.M#/IAC-#>ACC-C"#6-.#FE>>eF?%7-(#FAE?e%7H#E.ef%CI-Q#8;;#C-+#
Q%?hC#%?-#/%h-.#-L-?0#7A./I"#6A#F%+'>'/%/-#C+I-QE>'.M(#CIA?/#L'C'/C#AF#A.>0#:#Q%?h#-%+I#%?-#EC-Q#?%/I-?#/I%.#
/I-#.A?7%>#<#Q%?hC9A?&'/P#/I-#Q%?hC#%?-#M?AEH-Q#%?AE.Q#/I-#%..-%>#'/-?%@A.CG#X#Q%?hC#/I-#K--h#&-FA?-#%.Q#X#
Q%?hC#/I-#K--h#%s-?#-%+I#H?A+-QE?-"#
#
n?&'/C#.--Q-QG#:V;#Jm#:;#Q%?hC#D#:V#%..-%>#'/-?%@A.CO#
#
#
#

89:;9:5# 4=<:#4%>'&?%@A.#B>%.# :5#



!"#$W4BC?%315GP],5H%A7V%D12-G1/%

9XI.)/%1L%)NG)/2,(%1/.-G5Y%;## 9XI.)/%1L%-2G)/2,(%1/.-G5Y%Y;##

<1,(5Y#6I-#fED#%.Q#'>>E7'.%@A.#H%q-?.#AF#/I-#HAC/ef%CI#o!^#%?-#7A.'/A?-Q#AL-?#@7-"#6I-#Q%/%#%?-#%>CA#
EC-Q#/A#M-.-?%/-#HAC/ef%CI#?-F-?-.+-#T>-C#FA?#/I-#+%>'&?%@A.#H'H->'.-"##

V)5'/-Q012%1L%GH)%1.5)/U,0125Y%#*AC/#A&C-?L-?C#K'/I#>AKg&%+hM?AE.Q#Q%/%#%?-#.AK#7%h'.M#EC-#AF#/I-#
HAC/ef%CI#JB3O#7AQ-#'.#23459cd`$"#`.#/I-#H?-L'AEC#+0+>-(#CEy+'-./#Q%/%#K-?-#A&/%'.-Q#/A#-C/%&>'CI#%#
&%C->'.-#AF#/I-#&?'MI/.-CC#%.Q#>'MI/#Q'C/?'&E@A.#AF#/I-#o!^C#%.Q#H?AQE+-#/I-#T?C/#+%>'&?%@A.#T>-C"#`.#/I'C#
+0+>-(#K-#H?AHAC-#7A./I>0#7A.'/A?'.M#AF#/I-#>%7H#+I%?%+/-?'C@+C#H>EC#CEy+'-./#A?&'/C#/A#%>>AK#%#.-K#
M-.-?%@A.#AF#HAC/ef%CI#4^U$#?-F-?-.+-#T>-C#/A#&-#+?-%/-Q"##
#
!%+I#'/-?%@A.#AF#/I-#7A.'/A?#.--QC#5#A?&'/CG#/KA#%?-#EC-Q#/A#A&/%'.#H%'?C#AF#I'MI#$9\#f%CI-Q#FE>>eF?%7-C#FA?#
&A/I#CIEq-?#&>%Q-C#JH%q-?.#+I-+hO#%.Q#A.-#A?&'/#FA?#:,#D#:,#CE&%??%0C#/%h-.#%/#%#L%?'-/0#AF#HAC/ef%CI#>-L->C#
J&?'MI/.-CC#+I-+hO"#3A?#.-K#?-F-?-.+-#T>-C(#:<#A?&'/C#%?-#.--Q-QP#K-#?-pE-C/#%.#-D/?%#C-/#AF#:<#A?&'/C#'.#/I-#
-L-./#/I-#o!^#'>>E7'.%@A.#H%q-?.#+I%.M-C#7A?-#?%H'Q>0#/I%.#%.@+'H%/-Q"#`F#'/#CIAE>Q#?-7%'.#C/%&>-(#/I-C-#
>%C/#:<#A?&'/C#KAE>Q#.A/#&-#.--Q-Q"#
#
n?&'/C#.--Q-QG#Y;#m#:<#D#5#u:<#u:<#A.eIA>Q#
#
#
#
#
#

89:;9:5# 4=<:#4%>'&?%@A.#B>%.# :V#



4BC?%<,-2%?G,.-(-G&%

9XI.)/%1L%)NG)/2,(%1/.-G5Y%;# 9XI.)/%1L%-2G)/2,(%1/.-G5Y%:R#

<1,(5Y#*A.'/A?#/I-#%&CA>E/-#M%'.#FA?#/I-#.A7'.%>#Q-/-+/A?#?-%QAE/"#

V)5'/-Q012%1L%GH)%1.5)/U,0125Y#n&C-?L%@A.C#+A.C'C/#AF#R#H%'?C#AF#FE>>eF?%7-#&'..-Q#JU`\m<#%.Q#U`\m5O#%.Q#
E.&'..-Q# './-?.%># +%>'&?%@A.# CE&C0C/-7# f%/# T->QC# %/# .A7'.%># M%'."# `7%M-C# %?-# /%h-.# K'/I# %# L%?'-/0# AF#
-DHACE?-# @7-C# /A# H?AL'Q-# %# 7-%.eL%?'%.+-# 7-%CE?-7-./# AF# /I-# M%'."# 6KA# -HA+IC(# 8# A?&'/C# -%+I(# %?-#
?-pE-C/-Q(#/A#&-#/%h-.#_Y#7A./IC#%H%?/"#$'D#AF#/I-C-#A?&'/C#K'>>#&-#FA?#C%7H>'.M#/I-#E.&'..-Q#7AQ-(#%.#A?&'/#
7A?-#/I%.#H?-L'AEC#+0+>-C(#CA#/I%/#K-#7%0#'.+?-%C-#/I-#C%7H>'.M#%/#>AK-?#C'M.%>#>-L->C"#6I-#%QQ'@A.%>#Q%/%#'.#
/I-#>'.-%?#?-M'A.#AF#/I-#7-%.eL%?'%.+-#H>A/#K'>>#'7H?AL-#/I-#M%'.#7-%CE?-7-./"#

89:;9:5# 4=<:#4%>'&?%@A.#B>%.# :X#



89:;9:5# 4=<:#4%>'&?%@A.#B>%.# :Y#

C8%V)G)'G1/%
6A#7A.'/A?#/I-#I-%>/I#AF#/I-#`a#+I%..->#K-#%Ch#FA?#:<;#'./-?.%>#%.Q#5#-D/-?.%>#A?&'/C(#
Q'L'Q-Q#%C#FA>>AKG#
:" #8X#'./-?.%>#A?&'/C#/A#A&/%'.#`a#Q%?h#+%>'&?%@A.#T>-C"#6I-#.E7&-?#AF#A?&'/C#'C#

#Q'+/%/-Q#&0#/I-#A&C-?L'.M#7AQ-C#?-pE-C/-Q#&0#bnC"##
<" #5#-D/-?.%>#J>AK#%.Q#I'MI#C'M.%>#?%7HC#AF#VN#6E+O#%.Q#8#'./-?.%>#A?&'/C#JC%/E?%/-Q#

#'./-?.%>#f%/CO#/A#7A.'/A?#/I-##`a#.A.e>'.-%?'/0#%.Q#EHQ%/-#/I-#+%>'&?%@A.#
#?-F-?-.+-#T>-"#

5" #:Y#'./-?.%>#A?&'/C#/A#L-?'F0#/I-#C/%&'>'/0#AF#/I-#`a#+I%..->#M%'.#L'%#%#C-?'-C#AF#>%7H#
#f%/C"#^'S-?-./#A?&'/C#%?-#?-pE'?-Q#/A#%LA'Q#H-?C'C/-.+-#-S-+/C"#
#

#



C8%V,/^%D12-G1/%

9XI.)/%1L%7NG)/2,(%=/.-G5Y%;# 9XI.)/%1L%C2G)/2,(%=/.-G5Y%8X#

<1,(5G#
•  n&/%'.#`a#Q%?h#?%7HC#.-+-CC%?0#/A#CEHHA?/#40+>-#<:#n&C-?L%@A.C(#K'/I#%#FA+EC#A.#7%D'7'i'.M#

/I-#C'M.%>#/A#.A'C-#?%@A#FA?#CEH-?Q%?hC#AF#/I-#7AC/#HAHE>%?#7AQ-C"#
•  n&/%'.#`a#Q%?h#?%7HC#.-+-CC%?0#/A#+A.@.E-#/I-#7A.'/A?'.M#AF#Q%?h#+E??-./(#i-?A/I#?-%Q#>-L->(#

%.Q#&%Q#H'D->C#JIA/(#E.C/%&>-(#A?#Q-%QO"#
#
V)5'/-Q012%1L%GH)%=.5)/U,0125G#
6I-#`a#Q%?h#+E??-./#I%C#?-7%'.-Q#-S-+@L->0#E.+I%.M-Q#C'.+-#>%E.+I#Jl'>&-?/#1#B-/?A(#2345#`$a#
<;:<e::O"#6I'C#C/%&'>'/0#I%C#%>>AK-Q#EC#/A#?-QE+-#/I-#.E7&-?#AF#?-pE-C/-Q#'./-?.%>#A?&'/C#&0#_<;W#
+A7H%?-Q#/A#/I-#+0+>-#<;#`a#Q%?h#7A.'/A?#J%.Q#+A.@.E-C#/I-#QAK.K%?Q#/?-.Q#'.#A?&'/#?-pE-C/C#
FA?#/I-#FAE?/I#C/?%'MI/#+0+>-O"#6I-#Q%?h#+E??-./#K'>>#C@>>#&-#7A.'/A?-Q#%+?ACC#%>>#%H-?/E?-#C'i-9
C%7H>-#C-pE-.+-#+A7&'.%@A.C#EC-Q#&0#40+>-#<:#A&C-?L-?C(#{EC/#%/#%#?-QE+-Q#+%Q-.+-"#6I-#
%QQ'@A.%>#Q%?h#?%7HC#%+pE'?-Q#K'>>#&-#EC-Q#/A#'7H?AL-#/I-#$\a#AF#/I-#4^U$#H'H->'.-#Q%?hC#FA?#
/I-#7AC/#HAHE>%?#7AQ-C"#`.#%QQ'@A.(#/I-#>A.M-C/#A&C-?L%@A.C#J$B]a$<;;933O#K'>>#+A.@.E-#/A#&-#
EC-Q#/A#7A.'/A?#&%Q#H'D->C#%.Q#H?AL'Q-#EHQ%/-C#/A#/I-#&%Q#H'D->#7%Ch"##
#
#

89:;9:5# 4=<:#4%>'&?%@A.#B>%.# :N#



!"#$WC8%A-2),/-G&%D12-G1/%

9XI.)/%1L%)NG)/2,(%1/.-G5Y#5# 9XI.)/%1L%-2G)/2,(%1/.-G5Y#8#

<1,(5Y%*A.'/A?#/I-#C'M.%>#.A.e>'.-%?'/0#AF#/I-#`a#+I%..->#%C#K->>#%C#EHQ%/-#/I-#`a#+I%..->#.A.e>'.-%?'/0#
+%>'&?%@A.#?-F-?-.+-#T>-"##
#
V)5'/-Q012%1L%GH)%1.5)/U,0125Y%%%
`./-?.%>#A?&'/C#e#!%+I#'./-?.%>#A?&'/#K'>>#&-#EC-Q#/A#%+pE'?-#A.-#'.x>%/#-DHACE?-#EH#/A#C%/E?%@A.#'.#A?Q-?#/A#
H?AL'Q-#%#H'D->e/AeH'D->#7%H#AF#/I-#.A.e>'.-%?'/0#AF#/I-#Q-/-+/A?"#6A#7%.%M-#H-?C'C/-.+-(#-%+I#'.x>%/#'C#
H?-+-Q-Q#%.Q#FA>>AK-Q#&0#%#Q%?h#+E??-./#-DHACE?-"#]#CIA?/(#>AK#C'M.%>#'.x>%/#%>CA#H?-+-Q-C#-%+I#'.x>%/(#/A#
-.CE?-#/I-#/E.MC/-.#>%7H#I%C#?-%+I-Q#%#C/-%Q0#C/%/-#FA?#/I-#>'.-%?'/0#A&C-?L%@A."##!%+I#Q%?h#+E??-./#
-DHACE?-#K'>>#&-#+A>>-+/-Q#FA>>AK'.M#%#.-K#?E>-#CH-+'F0'.M#/I%/#/I-#4$*#?-7%'.#'.#/I-#A?'-./%@A.#EC-Q#FA?#
/I-#H?-+-Q'.M#-DHACE?-"#6I'C#K'>>#I->H#/A#>'7'/#/I-#/A/%>#.E7&-?#AF#4$*#7AL-C#?->%/-Q#/A#/I'C#H?AHAC%>"#
#

!D/-?.%>#A?&'/C#e#^E?'.M#/I-#-D/-?.%>#A?&'/C(#>AK#%.Q#I'MIeC'M.%>#?%7HC#AF#VN#6E+#%?-#%+pE'?-Q(#/A#-L%>E%/-#
HA'./#CAE?+-#.A.e>'.-%?'/0#&-I%L'A?"#n&C-?L%@A.#@7-C#%?-#AH@7'i-Q#FA?#C/%?C#'.#/I-#7%M.'/EQ-#?%.M-#dm:Ne
<<"#`.#/I-#>AKeC'M.%>#?%7HC(#C/%?C#dm:N#{EC/#?-%+I#FE>>#K->>(#KI'>-#/IAC-#%/#dm<<#K'>>#I%L-#$9\_5;"#`.#/I-#I'MIe
C'M.%>#?%7HC(#dm<;#C/%?C#K'>>#&-#C%/E?%/-Q(#%.Q#dm<<#C/%?C#K'>>#I%L-#$9\#_:5;"#]/#/I-C-#C'M.%>#>-L->C#VN#6E+#
H?AL'Q-C#7%.0#CAE?+-C#FA?#/I-#%.%>0C'C#AF#/I-#.A.e>'.-%?'/0(#F?A7#/I-#>AK#-.Q#%/#dm<<(#/A#/I-#&?'MI/#-.Q(#
KI-?-#CA7-#CAE?+-#K'>>#I%L-#C'M.%>C#K->>#AL-?#FE>>eK->>"#6I'C#A&C-?L'.M#C/?%/-M0#'C#7AQ->-Q#%s-?#/I-#.A.e
>'.-%?'/0#/-C/#H-?FA?7-Q#A.#]4$#Jb'>>'>%.Q(#]4$#`$a#<;;Ve;:O"#6I'C#H?AM?%7#'C#%#+A.@.E%@A.#AF#H?AM?%7#
:5;N8"##
#

89:;9:5# 4=<:#4%>'&?%@A.#B>%.# :R#



!"#$WC8%<,-2%D12-G1/%

9XI.)/%1L%)NG)/2,(%1/.-G5Y#;# 9XI.)/%1L%-2G)/2,(%1/.-G5Y#:Y#

<1,(5Y%*-%CE?-#M%'.#'.#/I-#`a#+I%..->#%.Q#+A7H%?-#/A#L%>E-C#F?A7#H?-L'AEC#+0+>-C"##

V)5'/-Q012%1L%GH)%1.5)/U,0125Y%%6I-#:Y#A?&'/C#K'>>#&-#EC-Q#/A#%+pE'?-#:Y#'./-?.%>#f%/C#FA?#EC-#'.#+A7HE@.M#
/I-#Q-/-+/A?#M%'.#L'%#/I-#7-%.eL%?'%.+-#/-+I.'pE-"#6A#7%.%M-#H-?C'C/-.+-#-S-+/C(#/I-#M%'.#'.x>%/C#%?-#.A/#
/%h-.#&%+he/Ae&%+h(#&E/#'.#/I-'?#AK.#A?&'/C"#3E?/I-?7A?-(#-%+I#M%'.#'.x>%/#'C#H?-+-Q-Q#&0#%#Q%?h#?%7H#%.Q(#/A#
-.CE?-#/I-#'./-?.%>#>%7H#'C#%/#FE>>#AE/HE/(#%#CIA?/#>AK#$9\#.%??AK&%.Q#-DHACE?-"#6I-#M%'.#'.x>%/C#%?-#
%+pE'?-Q#%/#_:9<#FE>>eeeK->>#/A#7'.'7'i-#.A.e>'.-%?'/0#+A??-+@A.C"#!%+I#Q%?h#+E??-./#-DHACE?-#K'>>#&-#
+A>>-+/-Q#FA>>AK'.M#%#.-K#?E>-#CH-+'F0'.M#/I%/#/I-#4$*#?-7%'.#'.#/I-#A?'-./%@A.#EC-Q#FA?#/I-#H?-+-Q'.M#
-DHACE?-"#6I'C#K'>>#I->H#/A#>'7'/#/I-#/A/%>#.E7&-?#AF#4$*#7AL-C#?->%/-Q#/A#/I'C#H?AHAC%>"#
6I'C#'C#%#+A.@.E%@A.#AF#H?AM?%7#:5;R;"##

89:;9:5# 4=<:#4%>'&?%@A.#B>%.# :8#



89:;9:5# 4=<:#4%>'&?%@A.#B>%.# <;#

#:7%#H,/,'G)/-_,012%,2R%#,(-./,012%

6I'C#H%?/#AF#/I-#+%>'&?%@A.#H?AM?%7#?-pE'?-C#Y#-D/-?.%>#%.Q#::<#'./-?.%>#A?&'/C"#
]C#'.#40+>-#<;(#bnC#+%.#7'@M%/-#46`#-S-+/C#EC'.M#HAC/ef%CI"#].Q-?CA.rC#46!#+A??-+@A.#
%>MA?'/I7#K'>>#&-#'7H>-7-./-Q#'.#4]o235#QE?'.M#3=<;:V"#6A#CEHHA?/#/I-C-#-SA?/C#K-#
%ChG#
:" #:<#'./-?.%>#A?&'/C#K'>>#&-#EC-Q#FA?#%#-L-?0#A/I-?#7A./I#7-%CE?-7-./#AF#/I-#

#46!#L'%#!D/-.Q-Q#B'D->#!QM-#a-CHA.C-#J!B!aO"#
<"[ #Y#-D/-?.%>#A?&'/C#K'>>#&-#EC-Q#/A#A&C-?L-#C/->>%?#T->QC#+I%?%+/-?'i-Q#&0#

#Q'S-?-./##+?AKQ'.M#%.Q#&%+hM?AE.Q#J<#T->QC#'.#VN#6E+#%.Q#:#'.#\b4#YN8:O#/A#
#+%>'&?%/-#/I-#HIA/A7-/?'+#%.Q#%C/?A7-/?'+#46`#+A??-+@A.C"#

5"[ #:X#'./-?.%>#A?&'/C#AF#CIA?/#%.Q#>A.M#Q%?hC#K'>>#&-#EC-Q#/A#+A.T?7#/I-##H?-Q'+@A.C#
#AF#/I-#].Q-?CA.rC#%>MA?'/I7"#

V"[ #:5#'./-?.%>#A?&'/C#K'/I#HAC/ef%CI-Q#+I%?M-#'.{-+/-Q#Q%?hC#K'>>#&-#EC-Q#/A#
#+I%?%+/-?'i-#/I-#?-CHA.C-#AF#+I%?M-#/?%HC#%/#Q'S-?-./#&%+hM?AE.Q#>-L->C#

X[ #N<#'./-?.%>#A?&'/C#K'/I#+I%?M-e'.{-+/-Q#&'%C#/A#7A.'/A?#/I-#>-.M/I#AF#/I-#46!#
#/?%'>C"#6I'C#'.FA?7%@A.#K'>>#&-#EC-Q#%C#%.#'.HE/#FA?#/I-#].Q-?CA.rC#%>MA?'/I7"#



!"#$W4BC?%#:C%D12-G1/%`7378a%

9XI.)/%1L%7NG)/2,(%=/.-G5Y%;# 9XI.)/%1L%C2G)/2,(%=/.-G5Y%:<#

<1,(5G##
J:O#*-%CE?-#/I-#23459cd`$#44^#4I%?M-#6?%.CF-?#`.-y+'-.+0##
######J46`O#EC'.M#/I-#!D/-.Q-Q#B'D->#!QM-#a-CHA.C-#J!B!aO#7-/IAQ"#
J<O#]CC-CC#/I-#46!#>ACC-C#AL-?#@7-#'.#%#+A.@.E%@A.#AF#/I-##
######7E>@e+0+>-#46!#7A.'/A?#H?AM?%7"#

V)5'/-Q012%1L% GH)%=.5)/U,0125G#:<# './-?.%>#A?&'/C(#M?AEH-Q# '.#
H%'?C#AF#L'C'/C(#%?-#EC-Q#/A#%CC-CC#/I-#H?AT>-C#AF#-D+-CC#+I%?M-#'.#
/I-# -D/-.Q-Q# H'D-># ?-M'A.# AF# /I-# CH-+'%># !B!a# ?-%QAE/# FA?7%/#
%.Q# 7A.'/A?# /I-# 46`# AF# 23459cd`$"# # !%+I# L'C'/eH%'?# A&/%'.C#
'./-?.%># >%7H#f%x'->QC#%/#%#L%?'-/0#AF# '>>E7'.%@A.#>-L->C#%C#K->>#
%C#/KA#CIA?/#Q%?h#-DHACE?-C#/A#&-#EC-Q#%C#%#&'%C#7-%CE?-7-./"##
]#L'C'/eH%'?# 'C#/%h-.#%HH?AD'7%/->0#-L-?0#R#K--hC#AL-?#/I-#CH%.#
AF#%#0-%?"#
#

IJK" *%" *" @5-:/'-" '@" /+." @')" *" )*-(." '@" %$(-*8" 8.1.8%" %2*--$-("
!5(5%&"L==M"&#)'5(#"N583"L=OP6"IJK":'-/-5.%"&'";.:8$-."8$-.*)83"
*-;";.:).*%.%"+'%&")*2$;83"@')"&#."8',.%&"%$(-*8"8.1.8"'@"OQ=".B6"
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4BC?%7NG)/2,(%#:7%D12-G1/Y%?G,/%#(X5G)/5#

9XI.)/%1L%)NG)/2,(%1/.-G5Y%Y# 9XI.)/%1L%-2G)/2,(%1/.-G5Y%;#

<1,(5Y#*A.'/A?#46!#Q-M?%Q%@A.#%C#%#FE.+@A.#AF#-HA+I#%.Q#CAE?+-9A&C-?L%@A.#H%?%7-/-?CP#+%>'&?%/-#
HIA/A7-/?'+#%.Q#%C/?A7-/?'+#+A??-+@A.C(#H?AL'Q-#Q%/%#/A#/-C/#%.Q#7A.'/A?#/I-#].Q-?CA.#H'D->e&%C-Q#46!#
+A??-+@A.#7AQ->#FA?#23459cd`$#

V)5'/-Q012%1L%GH)%1.5)/U,0125Y#4A.C'C/-./#+A.@.E%@A.#AF#/I-#H?-L'AEC#-D/-?.%>#46!#7A.'/A?'.M#H?AM?%7CP#
K-#h--H#/I-#7AQ'T+%@A.#%QAH/-Q#'.#40+>-#<;(#EC'.M#HAC/ef%CI#/A#C%7H>-#&%+hM?AE.Q#>-L->C#%.Q#7A.'/A?#/I-#
HAC/ef%CI#7AQ-#%C#%.#'.C/?E7-./#FA?#46!#7'@M%@A."#
#
!DHACE?-C#AF#\b4#YN8:#%.Q#\b4#:;V#JVN#6E+O#'.#3X;<\#Ji-?A#&%+hM?AE.QO#/A#+A.@.E-#7A.'/A?'.M#AF#
7%D'7E7#46!#'.#Q'S-?-./#T->Q#Q-.C'@-C"#oA.M#-DHACE?-C(#Q'/I-?-Q#&0#<;;;#H'D->C#'.#Q-/-+/A?#=(#/A#7-%CE?-#
%&CA>E/-#46!"#3-K#CIA?/#-DHACE?-C#%C#T>>-?C#%/#-.QC#AF#A?&'/C#FA?#>A.MeCIA?/#fED#?%@A#/-C/C"#
2I'>-#K-#I%Q#I'/I-?/A#A&C-?L-Q#5#-HA+IC#H-?#40+>-(#K-#.AK#?-QE+-#/I-#F?-pE-.+0#/A#<#-HA+IC#H-?#40+>-"#
6I-#46!#-LA>E@A.#I%C#&--.#FAE.Q#/A#&-#C>AK#%.Q#C7AA/I#-.AEMI#/A#K%??%./#/I'C#?-QE+@A.#'.#EC-#AF#-D/-?.%>#
A?&'/C"#
n?&'/#EC-G#:#A?&'/#FA?#\b4#YN8:(#<#FA?#VN#6E+#JX#.A.ei-?A#&%+hM?AE.Q#>-L->CO(#eZ#5#A?&'/C#H-?#-HA+I(#@7-C#<#
-HA+ICG#Y#A?&'/C#/A/%>"#
]QQ'@A.%>(#CH-+'%>#+%>'&?%@A.C#/%h-.#'.#40+>-#:8#J4]o92345#:<Y8<O#K-?-#-DH>A?%/A?0#%.Q#K'>>#.A/#&-#
?-H-%/-Q#'.#/I-#+E??-./#40+>-#<:"#

89:;9:5# 4=<:#4%>'&?%@A.#B>%.# <<#



#H,/,'G)/-_,012%1L%4BC?%G/,Q5%F-GH%315GP"(,5H)R%V,/^5%

9XI.)/%1L%)NG)/2,(%1/.-G5Y%;# 9XI.)/%1L%-2G)/2,(%1/.-G5Y%:X#

<1,(5Y#6I'C#H?AM?%7#K'>>#EC-#CIA?/#%.Q#>A.M#HACx>%CI-Q#Q%?hC#/A#+A.C/?E+/#%.#EHe/AeQ%/-#+%>'&?%@A.#AF#/I-#
23459cd`$#46!#*n^!o"##2I-.#%#C'7'>%?#C-/#AF#/I-C-#'7%M-C#K%C#/%h-.#'.#*`^e<;:<(#/I-?-#K-?-#.A/#%C#7%.0#
K%?7#H'D->C#%C#/I-?-#%?-#.AK"##3E?/I-?7A?-(#/I'C#H?AM?%7#K'>>#-DH>A?-#%#T.-?#CH%+'.M#AF#&%+hM?AE.QC#/A#I->H#
EC#E.Q-?C/%.Q#-D%+/>0#KI%/#I%HH-.C#%&AL-#/I-#|CK--/eCHA/|#&%+hM?AE.Q#AF#:<#->-+/?A.C"##n.+-#/I-#7AQ->#'C#
?-+%>'&?%/-Q#EC'.M#/I'C#Q%/%#C-/#JKI'+I#CIAE>Q#&-#/%h-.#'.#-%?>0#<;:VO(#K-#+%.#F-->#+A.TQ-./#'.#7%h'.M#/I-#
H'D->e&%C-Q#+A??-+@A.#H%?/#AF#/I-#H'H->'.-"#
##

V)5'/-Q012%1L%GH)%1.5)/U,0125Y#2-#K'>>#/%h-#CIA?/#:;;C#Q%?hC#K'/I#B3#>-L->C#AFG##;(#:(#<(#5(#V(#X(#Y(#R(#:;(#:<(#
:X(#<;(#<X(#5;(#5X(#V;(#VX(#X;(#XX(#Y;(#YX(#N;(#NX(#R;(#RX(#8;(#8X(#:;;(#:<X(#%.Q#:X;#eee#5;#>-L->C#'.#%>>"##2-#K'>>#
%>CA#/%h-#:;;;C#Q%?hC#JA?#>A.M-?O#K'/I#%#B3#>-L->#AF#:;;"##2-#CIAE>Q#&-#%&>-#/A#/%h-#/KA#CIA?/C#%.Q#A.-#Q--H#
'.#-%+I#A?&'/(#CA#'/#CIAE>Q#/%h-#%#/A/%>#AF#:X#A?&'/C"##6I'C#K'>>#M'L-#EC#:X#>A.M#Q%?hC(#KI'+I#+%.#&-#%L-?%M-Q#
/AM-/I-?"###
#
`/#KAE>Q#&-#&-C/#'F#/I'C#H?AM?%7#+AE>Q#&-#C+I-QE>-Q#/A#&-#-D-+E/-Q#AL-?#/I-#+AE?C-#AF#A.>0#%#F-K#Q%0C(#/A#
%LA'Q#>%?M-#+I%.M-C#'.#/I-#Q%?hC"#
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#H,/,'G)/-_,012%1L%GH)%#H,/6)PA)U)(%V)Q)2R)2')%1L%#:7%A155)5%

9XI.)/%1L%)NG)/2,(%1/.-G5Y%;# 9XI.)/%1L%-2G)/2,(%1/.-G5Y%:5#

<1,(5Y#6I'C#H?AM?%7#K'>>#EC-#+I%?M-e'.{-+@A.#/A#-DH>A?-#46!#>ACC-C#%C#%#FE.+@A.#AF#HAC'@A.#%.Q#+I%?M-e>-L->#
%+?ACC#/I-#Q-/-+/A?"#6I-#cd`$#H'D->e&%C-Q#46!e?-+A.C/?E+@A.#7AQ->#+I%?%+/-?'i-C#%L-?%M-#46!#>ACC-C#%+?ACC#
/I-#Q-/-+/A?#'.#/-?7C#AF#/I-#.E7&-?#AF#/?%HC#'.#-%+I#+A>E7.#/I%/#%S-+/#-%+I#\/I#->-+/?A.(#&E/#/I-#/?%HC#%?-#
.A/#E.'FA?7>0#Q'C/?'&E/-Q#%+?ACC#/I-#Q-/-+/A?"##`.#%QQ'@A.(#/I-#/?%HC#%?-#.A/#%>>#/I-#C%7-G##CA7-#%S-+/#/I-#
T?C/#->-+/?A.(#CA7-#/I-#C-+A.Q(#-/+(#Q-H-.Q'.M#A.#-D%+/>0#KI-?-#/I-0#>'-#K'/I'.#/I-#H'D->#?->%@L-#/A#/I-#
?-C@.M#A?#CIE}'.M#H'D->#+>AEQ"#
4`#'7%M-C#K'/I#.A#&%+hM?AE.Q#%>>AK#EC#/A#?AEMI>0#'Q-.@F0#KI-?-#%?-#/I-#/?%HC"#]QQ'.M#'.+?-%C'.M#>-L->C#AF#
HAC/ef%CI#K'>>#%>>AK#EC#/A#+I%?%+/-?'i-#KI-?-#%?-#/I-#>AKe#%.Q#/I-#I'MIe->-+/?A.eM?%&&'.M#/?%HC"#
%
V)5'/-Q012%1L%GH)%1.5)/U,0125Y#2-#K'>>#%+pE'?-#8#4`#'7%M-C#K'/I#.A#&%+hM?AE.Q#J/I-#&%C->'.-O(#%.Q#/I-.#K-#
K'>>#+A>>-+/#4`#'7%M-C#K'/I#%.#%??%0#AF#&%+hM?AE.Q#L%>E-C#J-'/I-?#F?A7#/I-#HAC/ef%CI#A?#&0#/E.MC/-.#>%7HCOG##
:(#<(#5(#V(#X(#Y(#R(#:;(#:<(#:X(#<;(#<X(#5;(#5X(#V;(#VX(#X;(#XX(#Y;(#YX(#N;(#NX(#R;(#RX(#8;(#8X(#:;;(#:<X(#%.Q#:X;(#
<X;(#V;;(#YX;(#:;;;(#:X;;(#:X;;(#<X;;(#V;;;(#YX;;(#:;;;;(#:X;;;(#<X;;;(#5X;;;(#%.Q#X;;;;(#FA?#%#/A/%>#
%7AE./C#AF#X<#'./-?.%>#-DHACE?-C(#+A??-CHA.Q'.M#/A#:5#A?&'/C"#`Q-%>>0#/I-#Q%/%#CIAE>Q#&-#%+pE'?-Q#AL-?#/I-#
H-?'AQ#AF#_:#7A./I"#

89:;9:5# 4=<:#4%>'&?%@A.#B>%.# <V#



#H,/,'G)/-_,012%1L%4BC?%G/,Q5%F-GH%#H,/6)PC2b)'012%

9XI.)/%1L%)NG)/2,(%1/.-G5Y%;# 9XI.)/%1L%-2G)/2,(%1/.-G5Y%N<#

<1,(5Y#6I'C#H?AM?%7#'C#Q-C'M.-Q#/A#7A.'/A?#/I-#cd`$#/?%H#M?AK/I#L'%#+I%?M-e'.{-+/-Q#&'%C-C#

V)5'/-Q012%1L%GH)%1.5)/U,0125Y#2-#?-pE-C/#N<#'./-?.%>#A?&'/C#/A#7A.'/A?#/I-#M?AK/I#AF#cd`$#/?%HC"#o'.-#<X#
+I%?M-e'.{-+/-Q# &'%C-C# K'>># &-# %+pE'?-# -L-?0# X# Q%0C"# 6I'C# 'C# %# +A.@.E%@A.# AF# H?AM?%7C# 4=:8e:<NRV# %.Q#
4=<;e:5;RV"#`.#H?-L'AEC#+0+>-C#/I-#H?AM?%7#K%C#%>CA#EC-Q#/A#CEHHA?/#bn#H?AHAC%>C#/I%/#K-?-#EC'.M#+I%?M-e
'.{-+/-Q#A&C-?L%@A.C"# `.# /I-#H%C/#40+>-C# >'.-#:N# +I%?M-e'.{-+/-Q#&'%C-C#K-?-#%>CA# +A>>-+/-Q# /A# CEHHA?/#bn#
A&C-?L%@A.C"#$'.+-#'.#4=<:#/I-?-#%?-#.A#H?AM?%7C#/I%/#K'>>#EC-#+I%?M-e'.{-+@A.(#K-#%?-#.A/#+A>>-+@.M#/I-C-#
&'%C-C"###

89:;9:5# 4=<:#4%>'&?%@A.#B>%.# <X#



89:;9:5# 4=<:#4%>'&?%@A.#B>%.# <Y#

2-#?-pE-C/#8#-D/-?.%>#A?&'/C#/AG#
:" #*A.'/A?#/I-#C/%&'>'/0#AF#/I-#M-A7-/?'+# #Q'C/A?@A.#FA?#&A/I#/I-#cd`$#%.Q#`a

#+I%..->C#e#Y#A?&'/C"##
<"[ #cC-#CH%@%>#C+%.C#/A#'.+?-%C-#AE?#h.AK>-QM-#AF#/I-#'./-?.%>#Q'C/A?@A.C#AF###

#23459cd`$(##%.Q#'/C#@7-#Q-H-.Q-.+0#g#5#A?&'/C"#
#

;5G/1I)G/-'%#,(-./,012%



!"#$W4BC?%,2R%C8%<)1I)G/-'%V-5G1/012%#1//)'0125%,2R%-G5%5G,.-(-G&%

9XI.)/%1L%)NG)/2,(%1/.-G5Y%Y%% 9XI.)/%1L%-2G)/2,(%1/.-G5Y%;#

<1,(5Y# 6I-# A&C-?L%@A.C# AF# /I-# C/%.Q%?Q# %C/?A7-/?'+# +%/%>AM# '.# /I-# T->Q# AF# M>A&E>%?# +>EC/-?# n7-M%# 4-.# K'>># &-# EC-Q# /A##
-L%>E%/-#/I-#@7-#Q-H-.Q-.+0#AF#cd`$#%.Q#`a#M-A7-/?'+#Q'C/A?@A."#6I-#A&C-?L%@A.C#AF#/I-#C%7-#T->Q#F?A7#/I-#H?-L'AEC#+0+>-C##
I%L-#CIAK#/I%/#/I-#2345#M-A7-/?'+#Q'C/A?@A.#%HH-%?C#/A#&-#C/%&>-#%.Q#/I-?-#'C#.A#-L'Q-.+-#AF#%#C-+E>%?#+I%.M-C#A.#/I-#/KAe
%.QeI%>F#g#0-%?C#@7-#C+%>-"#lAK-L-?(#QE?'.M#-%+I#'./-?L%>#AF#/I-#A?&'/%>#/%?M-/#L'C'&'>'/0(#/I-?-#'C#%#>'.-%?#/?-.Q#AF#/I-#cd`$#%.Q#
`a#z#1#=#%D-C#Ch-K#%/#/I-#>-L->#AF#u9e<#%.Q#u9eN#7%C(#?-CH-+@L->0#J,AiIE?'.%eB>%/%'C#-/"%>#<;:<(#2345e`$ae<;:<e;5O"#6IEC(#/I-#
A&C-?L%@A.C#AF#n7-M%#4-.#/I?AEMI#cd`$#3Y;Y2#T>/-?#%.Q#3:Y;2#`a#T>/-?#K'>>#&-#EC-Q#/AG#:O#Q-?'L-#/I-#Ch-K#AF#/I-##M-A7-/?'+#
Q'C/A?@A.#%.Q#>AAh#FA?#%.0##C-+E>%?#+I%.M-C#AL-?#@7-#%.Q9A?#QE?'.M#/I-#A?&'/%>#@7-#AF#/%?M-/#L'C'&'>'/0G#<O#7A.'/A?#/I-#AH@+%>#
%.Q#7-+I%.'+%>#C/%&'>'/0#AF#/I-#23459cd`$#%.Q#`a(#EC'.M#%#C'.M>-#T>/-?# '.#-%+I#+I%..->CP#5O#+A.@.E-#AF#/I-#7E>@e+0+>-#2345#
C/%&'>'/0#%.Q9A?#A?#@7-eQ-H-.Q-.+0P#VO#-C/%&>'CI#'F#/I-#2345#M-A7-/?'+#Q'C/A?@A.#'C##l$6#?A>>e%.M>-##Q-H-.Q-.+0"#

V)5'/-Q012%1L%GH)%1.5)/U,0125Y#6I-#A&C-?L%@A.#AF#n7-M%#4-.#/I?AEMI#3Y;Y2#%.Q#3:Y;2#%C#%#C/%.Q%?Q#T>/-?C#'.#cd`$#
%.Q#`a #K'>>#&-#A&C-?L-Q#K'/I#/I-#C%7-#HA'.@.M#&E/#K'/I#Q'S-?-./#?A>>e%.M>-#AF#/I-#n6]##QE?'.M#/I-#/I?--#-HA+IC#K'/I#5#7A./I#
%H%?/"# #6I?--#cd`$#-DHACE?-C# '.#:#A?&'/#K'>>#&-#A&C-?L-Q# '.# /I-# FA>>AK'.M#C-pE-.+-#AF#ASe.A7'.%># J_5Y;#Q-M?--O#?A>>e%.M>-CG#
;(u:;(u:X# #Q-M?--"# $'7'>%?# /A#cd`$(# /I?--# `a#-DHACE?-C# '.#:#A?&'/#K'>># &-#A&C-?L-Q# '.# /I-# FA>>AK'.M# C-pE-.+-#AF#ASe.A7'.%>#
J_5Y;#Q-M?--O#?A>>e%.M>-CG##;(u:;(u:X#Q-M?--"#`.#A?Q-?#/A#'7H?AL-#/I-#C+I-QE>-(#%#C7%>>#?%.M-#AF#?A>>#'C#%>>AK-Q#%/#-%+I#CH-+'T+#
?A>>#%.M>-"#6I-#A?Q-?#AF# /I-#-DHACE?-C# '.#-%+I#A?&'/# 'C# CH-+'T-Q#&0#%#$!kc!\6`]o#$H-+'%>#a-pE'?-7-./#%.Q# /I-#A?Q-?#AF# /I-#
A?&'/C#'C#CH-+'T-Q#&0#]36!a#$H-+'%>#a-pE'?-7-./C"#6A#7%'./%'.#%++E?%/-#HA'.@.M#+A./?A>(#<eME'Q-#C/%?#%+pE'C'@A.C#%?-#EC-Q"#`F#
CE'/%&>-# ME'Q-# C/%?C# +%.# &-# FAE.Q(# /I-# C%7-# H%'?# AF# ME'Q-# C/%?C# %?-# EC-Q# FA?# %>># Y# -DHACE?-C"# 6I-# C%7-# C-pE-.+-# K'>># &-#
?-H-%/-Q#/I?--#@7-C#K'/I#5#7A./IC#%H%?/#QE?'.M#/I-#40+>-#<:"# #6I-#A&C-?L%@A.C#AL-?#/I?--#-HA+IC# #K'/I#Q'S-?-./#l$6#?A>>e
%.M>-##K'>>#&-#EC-Q#/A#'.L-C@M%/-##/I-#Q-H-.Q-.+0#AF#2345#M-A7-/?'+#Q'C/A?@A.#AL-?#l$6#?A>>e%.M>-"##
#
##
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8)c2-26%#,(-./,0125%F-GH%;5G/1I)G/-'%?Q,0,(%?',22-26Y%:-I)%V)Q)2R)2')%

9XI.)/%1L%)NG)/2,(%1/.-G5Y%5# 9XI.)/%1L%-2G)/2,(%1/.-G5Y%;#

<1,(5Y#6I'C#H?AM?%7#'C#%#>'MI/-?#L-?C'A.#AF#4=<;#H?AM?%7#:5:;:#/A#>AAh#FA?#%#@7-eQ-H-.Q-.+-#'.#/I-#%&'>'/0#
/A#%>'M.#CAE?+-C#/A#~:#7'>>'eH'D->"#6I-#H?AM?%7#EC-C#/I-#-.I%.+-Q#%C/?A7-/?'+#H?-+'C'A.#-.%&>-Q#&0#CH%@%>#
C+%..'.M#/A#?-%+I#~V;#7'+?Ae%?+C-+A.Q#%C/?A7-/?0#J~:#7'>>'eH'D->O#K'/I#2345ecd`$"##`.#4=<;#K-#:O#'Q-.@T-Q#
T.-?#+A??-+@A.C#/A#/I-#M-A7-/?'+#Q'C/A?@A.#<O#+%>'&?%/-Q#-S-+/#AF#&?-%/I'.M#A.#/I-#H?-+'C'A.#AF#CAE?+-#
?-M'C/?%@A.##5O#+I%?%+/-?'i-Q#/I-#&AE.Q%?'-C#%.Q#A?'-./%@A.C#AF#/I-#2345#>'/IAM?%HI#+->>C"#2-#.AK#H>%.#/A#
EC-#/I?--#A?&'/C#AF#l$6#/A#7-%CE?-#%.0#@7-#Q-H-.Q-.+-#'.#/I-#?-CE>/C#+A>>-+/-Q#CA#F%?"####
V)5'/-Q012%1L%GH)%1.5)/U,0125Y#]C#K-#Q'Q#'.#4=<;(#K-#K'>>#A&C-?L-#/I-#AH-.#+>EC/-?#*5X(#KI'+I#I%C#7%.0#
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Figure 1: White light curves from the first four transit observations of GJ 1214b from our

ongoing HST Program 13021. Note the exponential ramp-like systematic in each orbit. The

first orbit has a consistently larger ramp amplitude. We can correct the systematics to the

level of the photon noise in orbits 2-4 using an analytic model. The first orbit, however,

cannot be fit analytically and biases the measurement of transit depth.
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5"[ #*A.'/A?#%#HAHE>%@A.#AF#cd`$#H'D->C#K'/I#%.A7%>AEC#k!#e#<V#'./-?.%>#A?&'/C#
V" #*A.'/A?#/I-#I-%>/I#AF#/I-#cd`$#T>/-?C#L'%#'./ef%/C#e:5#'./-?.%>#A?&'/C#
X" #*A.'/A?#/I-#I-%>/I#AF#/I-#`a#T>/-?C#L'%#'./ef%/Ce:R#'./-?.%>#A?&'/C#
Y"[ #*A.'/A?#/I-#I-%>/I#AF#/I-#4*$#7-+I%.'C7#&0#A&C-?L'.M#/I-#&?'MI/#-%?/I#g#V;;#

#'./-?.%>#A?&'/C#



!"#$%4B%C2]-6HG%"(,G5%F-GH%?Q,0,(%?',25%

9XI.)/%1L%)NG)/2,(%1/.-G5Y%R# 9XI.)/%1L%-2G)/2,(%1/.-G5Y%;#

<1,(5Y#n&/%'.#%#>AKeF?-pE-.+0#f%/#T->Q#'.#-%+I#AF#/KA#cd#T>/-?CG#3<:R2#%.Q#3<R;\"#

V)5'/-Q012% 1L% GH)% 1.5)/U,0125Y# 2-# K'>># A&C-?L-# %# cd# &?'MI/# QAE&>-# C/%?# K'/I# &AEC/?AHI-QA.'+# CH%@%>#
C+%.C"#U-+%EC-#cde&?'MI/#C/%?C#%?-#F-K#%.Q#F%?#&-/K--.(#-L-.#'.#+>EC/-?C(#/I-#/?%Q'@A.%>#7-/IAQ#AF#A&/%'.'.M#
%.# oef%/(# .%7->0# /%h'.M# 7%.0# >%?M-eQ'/I-?-Q# C/%?'.Me7AQ-# -DHACE?-C# 'C# '.-S-+@L-# '.# /I-# cd"# cC'.M# /I-#
C+%..'.M# /-+I.'pE-# %.Q# A.-# QAE&>-# C/%?(#K-# +%.# Q-/-?7'.-# /I-# '.f'MI/# f%/C# '.# /I-#cd#T>/-?C# 3<:R2#%.Q#
3<R;\"#3A?#-%+I#T>/-?(#K-#?-pE'?-#/KA#l$6#A?&'/C#FA?#-%+I#L'C'/#/I%/#C+%.C#7E>@H>-#@7-C#'.#z#%.Q#'.#=(#%.Q#K-#
?-pE'?-#/KA#L'C'/C#K'/I#%#?->%@L-#A?'-./#Q'S-?-.+-#AF#8;#Q-M?--C"#l-.+-#R#A?&'/C#/A/%>"#

89:;9:5# 4=<:#4%>'&?%@A.#B>%.# VN#



!"#$%4BC?%?Q,0,(%?)25-0U-G&%%

9XI.)/%1L%)NG)/2,(%1/.-G5Y%%V# 9XI.)/%1L%-2G)/2,(%1/.-G5Y%;#

<1,(5Y##$/-H#%#HIA/A7-/?'+#C/%.Q%?Q#%+?ACC#/I-#Q-/-+/A?#/A#7-%CE?-#C-.C'@L'/0#?-C'QE%>C#'.#/I-#<#?-7%'.'.M#
cd#f%/#T->QC#KI'+I#K-?-#A&/%'.-Q#'.#%7&'-./#+A.Q'@A.C#QE?'.M#M?AE.Q#/-C@.M"#6I-C-#'.+>EQ-#3<:R2#1#
3<R;\(#KI'+I#7%h-#EH#:W#%.Q#5W#AF#/I-#/A/%>#EC-%M-#FA?#/I-#cd`$#Q-/-+/A?#'.#40+>-#<:"#
#
6I'C#K'>>#CEHH>-7-./#-D'C@.M#A&C-?L%@A.C#'.#H?'A?#cd`$#C/-HH'.M#H?AM?%7C#:<;8;#J355Y2O(#:<N;N#J3<NX2(#
3V5R2(#3Y;Y2(#3R:V2O(#%.Q#:5;8Y#J3<<X2(#3Y;Y2(#K'/I#HAC/ef%CIO"#
#

V)5'/-Q012%1L%GH)%1.5)/U,0125Y%
#
$/-HH-Q#HIA/A7-/?0#'.#3<<X2#1#3<NX2#A&/%'.-Q#'.#H?'A?#+0+>-C#CIAKC#?-C'QE%>#CH%@%>#L%?'%@A.C#AF#Ç<e5W"##
U-+%EC-#/I-#cd#M?AE.Q#f%/C#K-?-#A&/%'.-Q#K%?7(#/I-C-#?-C'QE%>C#FA?7#%#t+?ACCI%/+Ir#H%q-?.#QE-#/A#
Q-/-+@A.e>%0-?#C/?E+/E?-#'.#/I-#44^C#KI'+I#'C#.A/#+A??-+/-Q#&0#/I-#'.f'MI/#>AKeF?-pE-.+0#f%/#T->Q#
+A??-+@A.C"##2-#H?AHAC-#<#A?&'/C#/A#C/-H#%#C/%.Q%?Q#C/%?#%+?ACC#/I-#Q-/-+/A?#'.#3<:R2#%.Q#3<R;\#/A#I->H#
+A.C/?%'.#/I-#%7H>'/EQ-#AF#/I-#t+?ACCI%/+Ir#H%q-?.#%C#%#FE.+@A.#AF#K%L->-.M/I"#6I-#A&C-?L%@A.C#K'>>#'.+>EQ-#
HAC/ef%CI#/A#7'@M%/-#/I-#-S-+/#AF#46!#>ACC-C"#

89:;9:5# 4=<:#4%>'&?%@A.#B>%.# VR#



4BC?%3-N)(PG1P3-N)(%j7%B,/-,0125%U-,%C2G)/2,(%"(,G5%D12-G1/%

9XI.)/%1L%7NG)/2,(%=/.-G5Y%;# 9XI.)/%1L%C2G)/2,(%=/.-G5Y%<V#

<1,(5G#6I'C#H?AM?%7#+A.@.E-C#/A#7A.'/A?#/I-#HAHE>%@A.#AF#H'D->C#-DI'&'@.M#%.A7%>AEC#k!#L%?'%@A.C#&-/K--.#
%..-%>C"#6I-C-#H'D->C#%?-#?%.QA7>0#Q'C/?'&E/-Q#%+?ACC#/I-#Q-/-+/A?#%.Q#Q-L->AH#>AK-?-Q#C-.C'@L'/0#QE?'.M#/I-#
@7-# &-/K--.# %..-%>C"# 6I-# C-.C'@L'/0# >ACC# 'C# M?-%/-?# '.# /I-# &>E-# /I%.# '.# /I-# ?-Q# %.Q# /I-# HAHE>%@A.# /I%/#
Q-L->AHC# 'C# C--7'.M>0# E.'pE-# H-?# -%+I# +0+>-"# 6I'C# H?AM?%7# K'>># +A.@.E-# /A# 7A.'/A?# /I-# H'D->e/AeH'D-># k!#
L%?'%@A.C#%+?ACC#/I-#Q-/-+/A?C#%C#K%C#QA.-#'.#/I-#H?-L'AEC#+0+>-C"#
#
V)5'/-Q012%1L%GH)%=.5)/U,0125G#cC'.M#/I-#3V5R2#%.Q#3R:V2#T>/-?C#%.Q#/I-#6E.MC/-.# >%7H(#K-#K'>># /%h-#V#
'./-?.%>#A?&'/C#H-?#7A./I#FA?#Y#7A./IC"#6I-C-#A?&'/C#K'>>#&?%+h-/#/I-#7A./I>0#%..-%>#%.Q#A&/%'.#f%/C#&-/K--.#
%..-%>C#/A#7A.'/A?#HAHE>%@A.#Q-L->AH7-./"#6I-#/E.MC/-.#>%7H#K'>>#&-#K%?7-Q#EH#EC'.M#%#Y;#C-+A.Q#CE&%??%0#
-DHACE?-#KI'+I#K'>>#&-#/%h-.#%/#/I-#&-M'..'.M#AF#-%+I#A?&'/"#6I'C#K%?7eEH#'C#-CC-.@%>#%C#'/#ME%?%./--C#-%+I#f%/#
K'>>#&-#%C#C'7'>%?#%C#HACC'&>-# /A# /IAC-# /%h-.# '.#H?-L'AEC#+0+>-C(# /IEC#%>>AK'.M#%#@7-#7A.'/A?'.M#AF# /I'C#@7-e
-LA>L'.M#H'D->#HAHE>%@A."#
#
]>>#A?&'/C#K'>>#?-pE'?-#.A.e'./-??EH/#/A#7'.'7'i-#+0+>'.M#AF#/I-#>'7'/-Qe>'F-@7-#/E.MC/-.#>%7H"#!DHACE?-#@7-C#
K'>>#&-#/I-#C%7-#%C#/I-#H?-L'AEC#+0+>-(#%+I'-L'.M#%#7-%.#L%>E-#AF#_5N(;;;#+AE./C#H-?#H'D->"#
#
6I-C-#A&C-?L%@A.C#K'>>#%>>AK#EC#/A#7A.'/A?#/I-#HAHE>%@A.#AF#%.A7%>AEC#H'D->C#%C#/I-0#Q-L->AH#/I?AEMIAE/#/I-#
+0+>-#%.Q#+A7H%?-#/I-C-#Q%/%#K'/I#/I-#H?-L'AEC#+0+>-C"#

89:;9:5# 4=<:#4%>'&?%@A.#B>%.# V8#



!"#$W4BC?%C2G)/2,(%"(,G5%

9XI.)/%1L%)NG)/2,(%1/.-G5Y%;# 9XI.)/%1L%-2G)/2,(%1/.-G5Y%:5#

<1,(5Y##*A.'/A?#/I-#C/%&'>'/0#AF#/I-#cd`$#H'D->e/AeH'D->#C-.C'@L'/0#'.#%>>#T>/-?C#&0#A&/%'.'.M#'./-?.%>#f%/#T->QC#
K'/I#/I-#/E.MC/-.#%.Q#Q-E/-?'E7#>%7HC"###
#

V)5'/-Q012%1L%GH)%1.5)/U,0125Y# #2-#K'>>#%+pE'?-# './-?.%>#f%/C# '.#%>>#cd`$#T>/-?C#A.+-#-%?>0# '.#40+>-"# #6I'C#
+A.C'C/C#AF#5#A?&'/C#K'/I#/I-#^<#>%7H#FA?#/I-#T>/-?C#3<:R2(#3<;;oB(#3<<X2(#3<NX2(#3<R;\(#35;;z(#355Y2(#
35V5\(# 35N5\(# 358;*(# 358;2(# 358X\(# 3k<5<\(# 3k<V5\(# 3k5NR\(# %.Q# 3k5RN\(# %.Q# R# A?&'/C# K'/I# /I-#
6E.MC/-.#>%7H#/A#%+pE'?-#/I-#?-7%'.'.M#VY#T>/-?C"##n&C-?L%@A.C#'.#/I-#V#T>/-?C#358;2(#3V5R2(#3Y;Y2(#%.Q#
3R:V2#K'/I#/I-#/E.MC/-.#>%7H#K'>>#&-#?-H-%/-Q#<#@7-C#AL-?#/I-#+0+>-#FA?#%#/A/%>#AF#<#A?&'/C"##
#
6I'C#'C#%#+A.@.E%@A.#AF#cd`$#'./-?.%>#f%/#H?AM?%7C#::V5<(#::8:V(#:<55N(#:<N::(#:5;8N"#

89:;9:5# 4=<:#4%>'&?%@A.#B>%.# X;#



!"#$%C8%-2G)/2,(%],G5%

9XI.)/%1L%)NG)/2,(%1/.-G5Y%;# 9XI.)/%1L%-2G)/2,(%1/.-G5Y%:R#

<1,(5Y##*A.'/A?#/I-#C/%&'>'/0#AF#/I-#`a#H'D->e/AeH'D->#C-.C'@L'/0#'.#%>>#T>/-?C#&0#A&/%'.'.M#'./-?.%>#f%/#T->QC#K'/I#
/I-#/E.MC/-.#>%7H"###

V)5'/-Q012%1L%GH)%1.5)/U,0125Y#2-#K'>>#%+pE'?-#<#-DHACE?-C#FA?#/I-#FE>>#C-/#AF#`a#T>/-?C#A.+-#'.#/I-#7'QQ>-#AF#
/I-#+0+>-"#6I'C# ?-pE'?-C#:<#A?&'/C# JYD<O"# `.#%QQ'@A.#K-#K'>>#%+pE'?-#5#-DHACE?-C# '.#-%+I#AF# /I-#&?A%Q#&%.Q#
T>/-?C#3:;X2(#3::;2(#3:<X2(#3:V;2(#%.Q#3:Y;2#/A#7A.'/A?#/IAC-#f%/C#<#@7-C#QE?'.M#/I-#+0+>-#J-%?>0#%.Q#
%/#/I-#-.QO"#6I'C#?-pE'?-C#A/I-?#Y#A?&'/C#J<D5#A?&'/CO#FA?#%#/A/%>#AF#:R#'./-?.%>#A?&'/C"##
#
6I'C#'C#%#+A.@.E%@A.#AF#`a#'./-?.%>#f%/#H?AM?%7C#::V55(#::8:X(#:<55R(#:<N:<(#:5;8R"#

89:;9:5# 4=<:#4%>'&?%@A.#B>%.# X:#



\(1.5%F-GH%C8%7,/GH%"(,G5%

9XI.)/%1L%7NG)/2,(%=/.-G5Y%;# 9XI.)/%1L%C2G)/2,(%=/.-G5Y%V;;#

<1,(5G#*A.'/A?#/I-#HAC'@A.#AF#/I-#4I%..->#$->-+/#*-+I%.'C7#J4$*O#%C#As-.#%C#H?%+@+%>#%.Q#CEy+'-./>0#As-.#/I%/#
K-#7'MI/#Q-/-+/#AH-?%@A.%>#%.A7%>'-C#'.#%#@7->0#7%..-?(#CIAE>Q#/I-0#A++E?"#]>CA#7A.'/A?#/I-#%++E7E>%@A.#AF#
.-K#`a#&>A&C"#
#
V)5'/-Q012%1L%GH)%=.5)/U,0125G#`Q-.@+%>#/A#/I-#+E??-./#4$*#7A.'/A?'.M#H?AM?%7#:5V88##%.Q#/I-#+A7H>-/-Q#
H?AM?%7#:5;YR"#!%+I#L'C'/#'C#%#C'.M>-#CIA?/#-DHACE?-#J:;5#CO#/I%/#/0H'+%>>0#M'L-C#%Q-pE%/-#$9\#?%@A#'.#3:X5*#/A#
7-%CE?-#K->>#/I-#`a#&>A&#HAC'@A.C#%.Q#I-.+-#/I-#4$*#HAC'@A.#KI'>-#%>CA#.A/#?'Ch'.M#C%/E?%@A.#%.Q#%CCA+'%/-Q#
%s-?e'7%M-C#'.#/I-#`a#Q-/-+/A?#J'"-"#'/#'C#Q-C'M.-Q#/A#%LA'Q#&-'.M#%#v&%Q#%+/A?wO"#
#
6I'C#H?AM?%7#'C#C+I-QE>-Q#%C#AHHA?/E.'@-C#A++E?G#-%+I#L'C'/#'C#?-pE'?-Q#/A#.A/#Q-7%.Q#%#.-K#7AL-#AF#/I-#4$*#/A#
/I-#`ae+I%..->#HAC'@A.#.A?#?-QE.Q%./>0#A&C-?L-#%#M'L-.#HAC'@A.#7A?-#/I%.#A.+-"#]/#/I-#+E??-./#7A.'/A?'.M#?%/-#
AF#_:#A&C-?L%@A.#H-?#Q%0(#K-#-DH-+/#_V;;#L'C'/C#%?-#%Q-pE%/-#FA?#/I-#+A7'.M#l$6#+0+>-"#3A?#+A.L-.'-.+-#K-#
CEMM-C/#FAE?#H?AM?%7#.E7&-?C(#-%+I#AF#KI'+I#K'>>#I%L-#:;;#L'C'/C"##

89:;9:5# 4=<:#4%>'&?%@A.#B>%.# X<#



?433=8:C9<%D;:78C;A%

89:;9:5# 4=<:#4%>'&?%@A.#B>%.# X5#
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