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Introduction 
8F, 0.7,#- %7 0#'&,"#0L 7.('2#-L 0#.77L ."& <)0)#%$0 )0 ." )4M%$#."# (%"(,$" %7 #F, !"0#)#'#)%"N 8F)0

O$%(F'$, F.0 O,," M$,M.$,& #% )"($,.0, -%'$ .D.$,",00 %7 (.4M'0 0,('$)#- M$%5$.40 ."& #% M$%<)&,
)"7%$4.#)%" #% M$%#,(# -%'$ 0.7,#-N C.4M'0 0,('$)#- )0 ." %"5%)"5 M$%(,00 #F.# )"(2'&,0 #F,
&,<,2%M4,"# ."& ,"7%$(,4,"# %7 $,5'2.#)%"0L M$%(,&'$,0L ."& M$.(#)(,0 #% M$%<)&, . $,.0%".O2, 2,<,2
%7 0,('$)#- 7%$ ,4M2%-,,0L 0#'&,"#0L ."& <)0)#%$0N

/&4)")0#$.#)%" ."& %#F,$ M,$0%"",2 .$, $,0M%"0)O2, 7%$ #F, )"(%$M%$.#)%" %7 #F, 0,('$)#-
M$)"()M2,0 ."& M$%(,&'$,0N 3.(F 4,4O,$ %7 #F, 7.('2#-L 0#.77L ."& 0#'&,"# O%&- )0 $,0M%"0)O2, 7%$
7%22%D)"5 (.4M'0 M$%(,&'$,0 ."& 0F.22 (%4M2- D)#F 7,&,$.2L 0#.#,L ."& 2%(.2 $,5'2.#)%"0 $,2.#,& #%
0,('$)#- 4.##,$0 DF)2, %" #F, (.4M'0 %$ )" #F, (%'$0, %7 $,M$,0,"#)"5 %$ (%"&'(#)"5 !"0#)#'#)%"
O'0)",00N +#'&,"#0 ."& ,4M2%-,,0 $,(,)<, #F)0 )"7%$4.#)%" &'$)"5 ",D 0#'&,"# ."& ",D ,4M2%-,,
%$),"#.#)%"L $,0M,(#)<,2-N 8F)0 )"7%$4.#)%" )0 'M&.#,& ,.(F -,.$ ."& . "%#)(, )0 0,"# #% O%#F .(#)<, ."&
M$%0M,(#)<, 0#'&,"#0 ."& ,4M2%-,,0N

8F, !"0#)#'#)%"P0 /""'.2 C.4M'0 +,('$)#- Q,M%$# )0 M'O2)0F,& )" (%4M2)."(, D)#F #F, R,."",
C2,$- A)0(2%0'$, %7 C.4M'0 +,('$)#- ;%2)(- ."& C.4M'0 C$)4, +#.#)0#)(0 /(# GSC2,$- /(#TK ."& #F,
U)%2,"(, /5.)"0# 9%4," Q,.'#F%$)V.#)%" /(# %7 EHB* GU/9/KN 8F)0 $,M%$# (%"0#)#'#,0 #F, !"0#)#'#)%"P0
M$%5$.4 #% )"7%$4 0#'&,"#0 ."& ,4M2%-,,0 .O%'# 0,('$)#- M$%(,&'$,0 ."& M$.(#)(,0N !# .20% )"(2'&,0
(.4M'0 ($)4, 0#.#)0#)(0 DF)(F .$, . (%4M)2.#)%" %7 #F, !"()&,"# W%5 ."& #F, 0#.#)0#)(0 M$%<)&,& O- 2%(.2
2.D ,"7%$(,4,"# .5,"(),0N 8F, C.4M'0 ;$,0)&,"#XA)$,(#%$ M$,M.$,0 #F, $,M%$# D)#F #F, 0'MM%$# %7 #F,
(.4M'0 (%44'")#- ."& 3C/ (%$M%$.#, $,0%'$(,0N

+#.#)0#)(0 .$, $,M%$#,& %" #F, 2.0# #F$,, (.2,"&.$ -,.$0 ."& .$, M'O2)0F,& O- >(#%O,$ B %7 ,.(F
-,.$N / (.4M'0 )0 ,=,4M# 7$%4 $,M%$#)"5 #F, 0#.#)0#)(0L F%D,<,$L )7 )# O,(.4, 8)#2, !U ,2)5)O2, .7#,$ R."N
*B %7 #F, 2.0# -,.$ #% $,M%$#N >'$ (.4M'0 &%,0 "%# F.<, ."- %77@(.4M'0 0#'&,"# %$5.")V.#)%"0L
F%'0)"5L %$ .#F2,#)( M$%5$.40N

/22 (.4M'0,0 D)22 0#)22 (%4M2- D)#F .22 %#F,$ Y3/ 0.7,#- ."& 0,('$)#- $,2.#,& $,Z')$,4,"#0N [%'
4.- 5% #% #F, A,M.$#4,"# %7 3&'(.#)%"P0 D,O 0)#, .# F##M\XX%M,N,&N5%<X0,('$)#-X #% <),D %#F,$
(.4M'0,0P 0#.#)0#)(0N >" #F)0 0)#, -%' D)22 .20% 7)"& . 52%00.$- %7 &,7)")#)%"0 7%$ )#,40 &,0($)O,& )" #F)0
M%2)(-N

"#$%&'() *+, -$$#.. (/ 0*$'1'('#.

3.(F (.4M'0 2)4)#0 .((,00 #% .22 (.4M'0 7.()2)#),0 #% .'#F%$)V,& M,$0%"",2L 0#'&,"#0L ."&
<)0)#%$0N ]".'#F%$)V,& M,$0%"0 D)22 O, (%"0)&,$,& S#$,0M.00,$0T ."& D)22 O, &,.2# D)#F .((%$&)"52-N
/&,Z'.#, 2)5F#)"5 )0 M$%<)&,& .# .22 (.4M'0 2%(.#)%"0L ,0M,().22- )" %'#0)&, .$,.0N C,$#.)" 0(F%%2 0#.77
."& 7.('2#- .$, .2D.-0 %" (.4M'0 &'$)"5 O'0)",00 F%'$0N >"2- .'#F%$)V,& <,F)(2,0 .$, .22%D,& #% M.$^
)" #F, &,0)5".#,& M.$^)"5 .$,.0N

+,('$)#- M,$0%"",2 )0 &,7)",& .0 #F, )"&)<)&'.20 DF% F.<, $,0M%"0)O)2)#- 7%$ (.4M'0 0,('$)#- O'#
DF% &% "%# (%"0#)#'#, . (.4M'0 M%2)(, &,M.$#4,"# %$ . (.4M'0 0,('$)#-N 8F,0, )"&)<)&'.20 .$,
$,0M%"0)O2, 7%$ 4%")#%$)"5 ,"#$."(, )"#% (.4M'0 M$%M,$#-L ." )"&)<)&'.2 %$ %$5.")V.#)%" 0M,()7),& )" .
(.4M'0 0,('$)#- M%2)(- .0 ." )"&)<)&'.2 %$ %$5.")V.#)%" #% DF)(F 0#'&,"#0 ."& ,4M2%-,,0 0F%'2& $,M%$#
($)4)".2 %77,"0,0L %$ ." %77)().2 %7 . (.4M'0 DF% F.0 0)5")7)(."# $,0M%"0)O)2)#- 7%$ 0#'&,"# ."& (.4M'0
.(#)<)#),0 )"(2'&)"5L O'# "%# 2)4)#,& #% 0#'&,"# &)0()M2)", %$ (.4M'0 _'&)().2 M$%(,,&)"50N

8F, 0,('$)#- M,$0%"",2 &% "%# F.<, M%D,$0 %7 .$$,0#0N +'(F M,$0%"0 F.<, #F, .'#F%$)#- #% ,<)(#
'".'#F%$)V,& M,$0%"0 7$%4 #F, (.4M'0 M$,4)0,0 ."& D)22 "%#)7- 2%(.2 .'#F%$)#),0 %7 .22 .(#'.2 %$
0'0M,(#,& ($)4)".2 .(#)<)#),0L )"(2'&)"5 #$,0M.00)"5N

/"- ."& .22 0'0M)()%'0 .(#)<)#),0L ($)4,0L F.$.004,"#L 0,='.2 4)0(%"&'(# ."&X%$ ."- %#F,$
0,('$)#- M$%O2,40 0F%'2& O, $,M%$#,& )44,&).#,2- #% #F, 7%22%D)"5 +,('$)#- >77)(,$0\

*



!"#$% &$'()#*+ ,%%#'$)- .$/0#1 !2/*31
`$,".&. C.4M'0\ ;.# a.4,##%
;,.$2 C.4M'0\ C.$%2-" b$."#2,-

Y.##),0O'$5 C.4M'0\ W.'$," c%%$,

8F, (.4M'0 4.)"#.)"0 )#0 $,2.#)%"0F)M D)#F 2%(.2 M%2)(, #F$%'5F (.4M'0 )"@0,$<)(,0 ."&
(%22,(#)%" %7 0#.#)0#)(.2 )"@0,$<)(,0N !" .&&)#)%"L #F, (.4M'0 D%$^0 D)#F 2%(.2 2.D ,"7%$(,4,"#0 .0
",(,00.$- #% $,M%$# %$ )"<,0#)5.#, ($)4,0N +#.#, ."& 2%(.2 M%2)(, M,$0%"",2 (." M$%<)&, 0,('$)#- 7%$ #F,
(.4M'0 ."& #F,- &% F.<, #F, .'#F%$)#- #% 4.^, .$$,0#0N !"0#)#'#)%" %77)().20 D%$^ (2%0,2- D)#F #F,
7,&,$.2L 0#.#, ."& 2%(.2 M%2)(, .5,"(),0 #% ,"0'$, . 0.7, ,"<)$%"4,"# 7%$ ,.(F 0#'&,"# ."& ,4M2%-,,N
8F, 4.)"#,"."(, 0#.77 (%%$&)".#,0 )#0 .(#)<)#),0 D)#F !"0#)#'#)%" .&4)")0#$.#%$0N c.)"#,"."(, 0#.77 .$,
"%# .<.)2.O2, %" ." ,4,$5,"(- O.0)0 ."& 5,",$.22- &% "%# &,.2 D)#F 0.7,#- (%"(,$"0 %7 #F, !"0#)#'#)%"N
8F, C.4M'0 A)$,(#%$X;$,0)&,"# 4'0# O, "%#)7),& %7 ."- 4.)"#,"."(, (%"(,$"0L ."& D)22 &)$,(# #F,
4.)"#,"."(, 0#.770P .(#)<)#),0 D)#F $,0M,(# #% 0,('$)#- (%"0)&,$.#)%"0N

8F, (.4M'0 M$%<)&,0 .00)0#."(, #% 0#'&,"#0 ."& ,4M2%-,,0 D)#F 2%(.#)"5 %77@(.4M'0
(%'"0,2)"5L F,.2#F 0,$<)(,0L 4,"#.2 F,.2#F 0,$<)(,0L <)(#)4 .&<%(.(-L 2,5.2 .00)0#."(,L <)0. ."&
)44)5$.#)%" .00)0#."(,L 0#'&,"# 7)"."().2 .)&L ."& %#F,$ 0#'&,"# 0,$<)(,0 7%$ <)(#)4 %7 ($)4,0 )"(2'&)"5
0,= %77,"0,0N 8F)0 )"7%$4.#)%" )0 M$%<)&,& )" #F, C$)4, /D.$,",00 d ;$,<,"#)%" 0,(#)%" ."& D)22 O,
M$%<)&,& )" D$)#)"5 'M%" $,Z',0# $,5.$&2,00 %7 DF,#F,$ #F, <)(#)4 (F%%0,0 #% $,M%$# #F, ($)4, #%
(.4M'0 M%2)(, %$ 2%(.2 2.D ,"7%$(,4,"#N /22 <)(#)40 4.- (F%%0, #% $,4.)" (%"7)&,"#).2N

23#&4#+$) 5/('6'$*('/+ *+, 7'3#1) 8*&+'+4.

!# )0 #F, ;%2)(- %7 /(.&,4- %7 Y.)$ A,0)5" #% M$%<)&, .22 (%"0#)#',"#0L )"(2'&)"5 #F, M'O2)(L D)#F
#)4,2- ."& .(('$.#, )"7%$4.#)%" $,5.$&)"5 ."- ,4,$5,"(- 0)#'.#)%" #F.# %(('$0 %" %$ .$%'"& #F,
(.4M'0N Q.M)& ."& #)4,2- (%44'")(.#)%" %7 )"7%$4.#)%" #% #F, (%22,5, M'O2)( &'$)"5 ,4,$5,"(-
0)#'.#)%"0 )0 ($)#)(.2N !" .&&)#)%"L .(('$.#, ."& #)4,2- (%44'")(.#)%" 7$%4 O%#F 0#.77 ."& 0#'&,"#0 #%
)"()&,"# $,0M%"0, M,$0%"",2 )0 $,Z')$,& 7%$ .&,Z'.#, $,0M%"0, #% ,4,$5,"(- )"()&,"#0N
/""'.2 #,0#)"5 %7 ,4,$5,"(- ."& ,<.('.#)%" M$%(,&'$,0 D)22 O, (%"&'(#,& #% ,"0'$, #F.# .22
",(,00.$- M.$#),0 .$, "%#)7),& .0 )"#,"&,&N 8F,0, .""'.2 #,0#0 D)22 O, 7'22- &%('4,"#,&L &,0($)O)"5 #F,
,=,$()0,L #)4,L &.#, ."& DF,#F,$ #F, #,0# D.0 .""%'"(,& %$ '".""%'"(,&N 8F, ,77,(#)<,",00 %7 #F)0
.2,$# 0-0#,4 &,M,"&0 #% . 2.$5, ,=#,"# %" #F, <.2)&)#- ."& .(('$.(- %7 #F, ,4,$5,"(- (%"#.(#
)"7%$4.#)%" %" 7)2,N 8F, )"0#)#'#)%" ,"(%'$.5,0 0#'&,"#0L 7.('2#- ."& 0#.77 #% ,"0'$, #F.# #F,)$ (%"#.(#
)"7%$4.#)%" )0 (%"#)"'%'02- 'M #% &.#,N

8)4,2- D.$")"50 D)22 O, )00',& )" $,0M%"0, #% (,$#.)" ($)4,0N 3=.4M2,0 %7 #F,0, ($)4,0 .$,L
O'# "%# 2)4)#,& #%L $%OO,$-L O'$52.$-L .$0%"L 0,= %77,"0,0 ."& 4'$&,$N /"- #F$,.# #% #F, F,.2#F %$ 0.7,#-
%7 ,4M2%-,,0 %$ 0#'&,"#0 D)22 O, 7%22%D,& O- )44,&).#, "%#)7)(.#)%"N 9, D)22 '0, %'$ O,0# _'&54,"# )"
(%"7)$4)"5 ." ,4,$5,"(- %$ &."5,$%'0 0)#'.#)%"L &,#,$4)")"5 #F, ",(,00.$- (%"#,"# %7 #F,
"%#)7)(.#)%"L ."& D)#F%'# &,2.-L )")#).#, #F, "%#)7)(.#)%" 0-0#,4 &,0($)O,& O,2%DN 6%#)7)(.#)%" D)22 O,
)")#).#,& %"2- )7 )# )0 &,#,$4)",& #F.# "%#)7)(.#)%" D)22 "%# (%4M$%4)0, #F, 0.7,#- %7 %$ #F, .O)2)#- #% .00)0#
. <)(#)4 %$ $,0M%"& #% ." ,4,$5,"(-N 8)4,2- D.$")"50 %7 #F,0, ($)4,0 D)22 O, &)0#$)O'#,& #% #F, ,"#)$,
(.4M'0N !# )0 #F, $,0M%"0)O)2)#- %7 #F, C.4M'0 ;$,0)&,"#XA)$,(#%$ #% )00', #)4,2- D.$")"50N / ($)0)0

0)#'.#)%" %$ 0#.#, %7 ,4,$5,"(- (." O, &,(2.$,& O- #F, C.4M'0 ;$,0)&,"#XA)$,(#%$L %$ F)0 %$ F,$
&,0)5",,N

34,$5,"(- "%#)7)(.#)%" (." )"(2'&, ."- 0)5")7)(."# ,4,$5,"(- %$ &."5,$%'0 0)#'.#)%" )"<%2<)"5
." )44,&).#, #F$,.# #% #F, F,.2#F %$ 0.7,#- %7 0#'&,"#0 %$ ,4M2%-,,0 %" #F, (.4M'0N 8F,0, (."
%<,$2.M D)#F #)4,2- D.$")"50 )" (,$#.)" 0)#'.#)%"L -,# #F,- )"(2'&, %#F,$ #F$,.#0 "%# (%<,$,& O- #F%0,
($)4,0N 8F)0 &,(2.$.#)%" D)22 $,0'2# 7$%4 0%4, 7%$4 %7 "%#)7)(.#)%" %$ )"&)(.#)%" %7 ." ,4,$5,"(- %$
M%00)O2, ,4,$5,"(- 0)#'.#)%"N 9F," 0'(F . 0#.#, )0 &,(2.$,&L (.4M'0 .((,00 D)22 O, 2)4)#,& #% 7.('2#-
."& 0#.77L $,5)0#,$,& 0#'&,"#0L M$,@.'#F%$)V,& (%"#$.(# 0,$<)(,0L ."& "%#)7)(.#)%"0 (." (%4, 7$%4

:



<.$)%'0 0%'$(,0 D)#F)" ."& ,=#,$".2 #% #F, (.4M'0 0'(F .0 (.4M'0 M,$0%"",2L (%44,$().2 $.&)% %$
#,2,<)0)%"L 6>//X6.#)%".2 9,.#F,$ +,$<)(, $.&)%L O')2&)"5 04%^, &,#,(#)%" %$ 0M$)"^2,$ 0-0#,4L
,4,$5,"(- 0)$,"L D,OX)"#,$",#L M$)<.#, ()#)V,"0L %$ #F, 2%(.2 M%2)(, %$ 7)$, &,M.$#4,"#N +M,().2 0,('$)#-
O'22,#)"0 D)22 O, &)0#$)O'#,& )7 . ",,& .$)0,0 #% .&<)0, 0#'&,"#0L 7.('2#-L ."& 0#.77 %7 (%44'")#- ($)4,
M.##,$"0 ."& 0'0M,(# )"7%$4.#)%"N +,<,$.2 0%'$(,0 0F%'2& O, 4%")#%$,& #% .00)0# )" &,#,$4)")"5 DF,"
,4,$5,"(- 0)#'.#)%"0 ,=)0# 0)"(, "% %", 0-0#,4 (." (%<,$ .22 ()$('40#."(,0N

8F, !"0#)#'#)%" F.0 )" M2.(, ." ,4,$5,"(- "%#)7)(.#)%" ."& $.M)& .2,$# 0-0#,4N 9)#F #F)0
M$%5$.4L #F, !"0#)#'#)%" F.0 #F, .O)2)#-L ,)#F,$ 7$%4 ." )"&)<)&'.2 (.4M'0 %$ 7$%4 #F, C%$M%$.#, >77)(,0L
#% 0,"& O$%.&(.0# .2,$#0 #% .22 4,4O,$0 %7 #F, (.4M'0 (%44'")#- %$ #% ."- 0'O5$%'M D)#F)" #F,
(.4M'0N 8F, !"0#)#'#)%" (." 0,"& #F,0, .2,$#0 <). ."- (%4O)".#)%" %7 ,4.)2L #,=# 4,00.5,L #,2,MF%",
(.22L ."& <%)(,4.)2L &,M,"&)"5 %" #F, (%"#.(# )"7%$4.#)%" #F.# ,.(F 4,4O,$ %7 #F, (.4M'0 (%44'")#-
F.0 M$%<)&,&N 8F, !"0#)#'#)%" D)22 '0, #F, .2,$# 0-0#,4 #% "%#)7- 4,4O,$0 %7 #F, (.4M'0 (%44'")#- %7
)4M%$#."# .""%'"(,4,"#0L 0'(F .0 2.0#@4)"'#, 0(F%%2 (2%0)"50 (.'0,& O- D,.#F,$ ,<,"#0 %$ M%D,$
%'#.5,0L ."& %7 ,4,$5,"(- 0)#'.#)%"0L 0'(F .0 O%4O #F$,.#0 %$ 0,('$)#- O$,.(F,0N 8F, )"0#)#'#)%" D)22
(F%%0, #F, 4%&, %7 "%#)7)(.#)%" O,0# 0')#,& 7%$ &,.2)"5 D)#F #F, M.$#)('2.$ )00', .# F."&N

C,$#.)" ,4,$5,"(),0 %$ 0)#'.#)%"0 (%'2& $,Z')$, #F.# #F, 2.$5,$ (%44'")#- O, "%#)7),& .0 D,22N
8F)0 "%#)7)(.#)%" D)22 O, &)0#$)O'#,& O- <.$)%'0 4,."0 #% #F, .$,. %7 #F, (%44'")#- #F.# (%'2& O,
.77,(#,&N 8F, 0.4, (.$, ."& M$%(,&'$,0 D)22 O, 7%22%D,& .0 #F%0, 0#.#,& .O%<, 7%$ #F, (.4M'0
(%44'")#-N

e',0#)%"0 $,5.$&)"5 #F)0 .2,$# 0-0#,4 0F%'2& O, &)$,(#,& #% #F, 3=,('#)<, A)$,(#%$L c,2<)"
C.2#%"L 2%(.#,& )" #F, .&4)")0#$.#)%" %77)(,0 %7 #F, !"0#)#'#)%"L DF% (." O, $,.(F,& <). #,2,MF%", .#
GIHBK *fE@gJHHN

9&/$#,%&#. *+, 9&#:#+('/+ /6 "#; <66#+.#.

!" .((%$&."(, D)#F #F, 0,(#)%" :HHHEG.K %7 #F, U)%2,"(, /5.)"0# 9%4," /(# %7 Bgg:L #F,
Y)5F,$ 3&'(.#)%" /(# M$%<)&,0 #F, 7%22%D)"5 &,7)")#)%" 7%$ #F, ",D ($)4, (.#,5%$),0 %7 &.#)"5 <)%2,"(,L
&%4,0#)( <)%2,"(,L 0,='.2 .00.'2#L ."& 0#.2^)"5N

/(.&,4- %7 Y.)$ A,0)5" M$%F)O)#0 #F, ($)4,0 %7 &.#)"5 <)%2,"(,L &%4,0#)( <)%2,"(,L 0,='.2
.00.'2# ."& 0#.2^)"5N

8F, 0#.#, %7 c)00)00)MM) &,7)",0 &%4,0#)( <)%2,"(, .0\

G*KG.K 9F," #F, %77,"0, )0 (%44)##,& .5.)"0# . ('$$,"# %$ 7%$4,$ 0M%'0, %7 #F, &,7,"&."# %$ .
(F)2& %7 #F.# M,$0%"L . M,$0%" 2)<)"5 .0 . 0M%'0, %$ DF% 7%$4,$2- 2)<,& .0 . 0M%'0, D)#F #F, &,7,"&."#
%$ . (F)2& %7 #F.# M,$0%"L . M.$,"#L 5$."&M.$,"#L (F)2&L 5$."&(F)2& %$ 0%4,%", 0)4)2.$2- 0)#'.#,& #% #F,
&,7,"&."#L . M,$0%" DF% F.0 . ('$$,"# %$ 7%$4,$ &.#)"5 $,2.#)%"0F)M D)#F #F, &,7,"&."#L %$ . M,$0%"

D)#F DF%4 #F, &,7,"&."# F.0 F.& . O)%2%5)(.2 %$ 2,5.22- .&%M#,& (F)2&L . M,$0%" )0 5')2#- %7 0)4M2,
&%4,0#)( <)%2,"(, DF%\

G)K /##,4M#0 #% (.'0, %$ M'$M%0,2-L ^"%D)"52- %$ $,(^2,002- (.'0,0 O%&)2- )"_'$- #% ."%#F,$h

G))K 6,52)5,"#2- (.'0,0 O%&)2- )"_'$- #% ."%#F,$ D)#F . &,.&2- D,.M%" %$ %#F,$ 4,."0 2)^,2- #%
M$%&'(, &,.#F %$ 0,$)%'0 O%&)2- F.$4h %$

G)))K /##,4M#0 O- MF-0)(.2 4,".(, #% M'# ."%#F,$ )" 7,.$ %7 )44)","# 0,$)%'0 O%&)2- F.$4N
]M%" (%"<)(#)%"L #F, &,7,"&."# 0F.22 O, M'")0F,& O- . 7)", %7 "%# 4%$, #F." 1)<, Y'"&$,& A%22.$0
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