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{  (!) −→   (−→ ∑("= ∑)'= ("&' "&'!&2! +!$+ )!0())! ("&'(") #= $A >" /%)/)&" +) &)'." +!*& /%)4'", .*$ +!" /%)"12%" "K/'$*-"1 *- +!"-"K+ /$%$(%$/!A M?
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   !"!#  $%&'()%+'$ %' ,&-- ./011+2-&1 !"" $%&&'("!& %!" !")%!*"* %& '+,"!-!",%.$" $%&&'("!&/ %+* 01,"+ !"1"!!"* ,0 %& 23"%42 $%&&'("!&/'5"5 $%&&'("!& 3',6 % $03 -!"*','7" -03"!5  6"8 %!" %$&0 &0-6'&,'%,"* 9%,6"9%,'%$ 0.:",&/ 360&"*"(+','0+ .0!!03& 1!09 .0,6 9%6'+" $"%!+'+) %+* )!%-6 ,6"0!8 ;<')=>/ <0$=?/ @ABC/ <DEF?G/HIB?℄5 K+ ,6'& &L.&",'0+/ ,!"" $%&&'("!& %!" (!&, -!"&"+,"* %& % &-"'( &", 01 %+*'*%," 1L+,'0+&10! .'+%!8 $%&&'(%,'0+5  6" @MH -!0"*L!" 10! )!03'+) ,!"" $%&&'("!& '& ,6"+ ,60!0L)6$8 !"%$$"*5 !"" #$%&&'("!&) #%*+'+%," -.*,'0*& 10! 2'*%!3 #$%&&'(%,'0*4 D0$$03'+) ,6" +0,%,'0+& 01,6" &L.&",'0+ K5N5C/ ,6" 0.:",& 01 ,6" *%,%.%&" %!" !"%$'O%,'0+& 01 ,6" !%+*09 7",0! (  ! " " " !  !)  !  !"#$#  %& ' ()$#* &+'#- ."# *'/#*& )0 1"# )/2#1& '$# $#+$#&#31#4 /5 1"# /%3'$5 6'$%'/*# ! " = {−!" !}- .$## *'&&%7#$& '$# 3)! $%8)$)9&*5 4#73#4 9&%38 1"# 3)1%)3& )0 $#9$&%6# +'$1%1%)3 &+*%11%38 $9*# '34 $9*# )0 *'/#* '11$%/91%)3- :# '** ' +'$1%1%)3 )0  ' 73%1# &#1 )0 4%&2)%31 &9/&#1&   !  ! &9" 1"'1 1"#%$ 93%)3 0)$; 1"# &+'#   %-#- =

|!|" ="  #< $#9$&%6# +'$1%1%)3 )0 1"# &+'#  %& 4#73#4 '& 1"# )9+*# ($%"  $%) !"#$# $% = (&"') %& ' $))1#4/%3'$5 1$## '34 !"#$#  $% %& ' 0931%)3 )0 1"# 15+#= $% =

{  # & −→ $( )

((" )) %−→  $%((" ))!"%" &'1%&7#& 1"# 0)**)!%38 )34%1%)3&-& ."# $))1 ! ! & )0 1"# 1$## "#>&  $%( " !) =  -& ?'" 3)4# ) ! & %& '&&)%'1#4 !%1" ' &9/&#1  $%( " )) &9" 1"'1 %1& "%*4 3)4#& '$# '&&)%'1#4$#&+#1%6#*5 !%1"  $%( " )#) '34  $%( " )$) !"%" '$# 4%&2)%31 &9/&#1& "#>%38= $%( " )) =  $%( " )#)"  $%( " )$)#:# 4#3)1#  & 1"# &#1 )0 1"# *#'6#& )0 1"# 1$## $%- ."# *#'6#& ) !  &%&' )0 '35 &9/1$## $%%&' =

(&%&'" '%&') ' $% 4#73# ' +'$1%1%)3 {  $%%&'( " ))}{(  ) !"} )0  - @&9'**5 1"# $#9$&%6# +'$1%1%)3&'&&)%'1#4 !%1" 1$## *'&&%7#$& '$# 4#73#4 '& 73%1# %31#$&#1%)3& )0 &+*%1&- :# 4#73# '  !*%1 )$ !*%11%38 $9*# *+ '& 1"# %36#$&# %;'8# )0 '3 93/)934#4 %31#$6'* 934#$ ' &%38*# #A+*'3'1)$5 6'$%'/*#-B1 %& 15+%'**5 )0 1"# 15+#= *+ = (−" (] −∞" ,])" , !  " - ! {!" # # # " +}#."# $#'* 6'*9# , %& '**#4 1"# 1"$#&")*4- ."# &#1 )0 73%1# );/%3'1%)3& )0 &+*%1& %& 4#3)1#4 .+ ( $( )-<44%1%)3'**5 !# &9++)&# 1"'1 1"#$# #A%&1& *+( ! .+ &9" '&= $%( " )#) = *+( )  $%( " ))" $%( " )$) = *+( )  $%( " ))#?'" &9/&#1 )0 1"# +'$1%1%)3 %& 1"9& '3 #*#;#31 )0 1"# &#1 .+- ."# *'&1 %38$#4%#31 1) 4#73# ' 1$##*'&&%7#$ %& 1"# $9*# )0 *'/#* '11$%/91%)3- :# '** $9*# )0 *'/#* '11$%/91%)3 '35 0931%)3 )0 1"# 15+#=/ =

{ $( ) −→ "' %−→ /(')#CC



 !" #$%" &' $'$(%%) *!" +(,-#&*) .-*" -+0$*"1 -2 *!" *#(&2&23 '"*4 52 -*!"# 6-#1'7 *!" %(8"%(**#&8$*"1 *-   !(" ) &' *!" %(8"% -9 *!" %(#3"'* 2$+8"# -9 *!" -8,"*' -9 *!" *#(&2&23 '"* ! :!-2*(&2"1 &2  4  !" +(,-#&*) #$%" &' 9-#+(%%) 1":2"1 (' 9-%%-6'4"" ( ) =  !"# $# ! #$($| ) = %&'(%!# ! #$( ) $))6!"#" #$($| ) =

∑
(%&') "#! 1{% (&'=#}

| # ! :!| )#$($)  ) =

∑
(%&') "#! 1{% (&'=#}* +; *#"" %(''&:"# &' 1":2"1 8) *!" *#&0%"* (,&) %,&) "" )4 ;2) -8,"* - -9 *!" 1(*(8('" 8#-6'"' *!" *#""9#-+ *!" #--* *- ( %"(94 5* &' -#&"2*"1 *- *!" 2-1" (''-&(*"1 '$8'"* *- 6!&! &* 8"%-23'4 5* &' *!$'(''-&(*"1 6&*! ( %"(97 *!"2 6&*! *!" %"(9 -##"'0-21&23 '$8'"* (21 :2(%%) 6&*! *!" %(8"% (**#&8$*"1*- *!" '$8'"* .&( *!" #$%"4  !" %(8"% .(-) (**#&8$*"1 *- - 8) *!" *#"" %(''&:"# (,&) %,&) "") &' 3&."28) *!" 9-#+$%(< .(-) = "" !)  * {-  %,&(" ) /}"+ #"" %(''&:"#' !(." 8""2 &2*#-1$"1 (' "%"+"2*(#) (21&1(*" 9$2*&-2' 9-# 8&2(#) %(''&:(*&-24 !" =;> (%3-#&*!+ &' ( 0#-"1$#" 6!&! (%%-6' '$! 9$2*&-2' *- 8" *#(&2"14 5*' 3-(% &' 9-#+(%%)'*(*"1 &2 *!" 2"?* 0(#(3#(0!4 !"# !$ %&' ()*+ "#,!-.%&/ 0123456℄|/)7 $  $ 7 /  0 7 #"0#"'"2*' *!" 0#-0-#*&-2 -9 *!"'"-8,"*'7 %(8"%%"1 $4 C'&23 ( '%&3!* (8$'" -9 2-*(*&-27 6" !(."<#$(/) := #$( %,&(" ) /)) = ∑!+= 1{%  ,$(" &))}* )#$($|/) := #$($| %,&(" ) /))+;11&*&-2(%%)7 *!" 9$2*&-2 1+-. &' '(&1 *- 8" (2 ./9$#&*) 9$2*&-2 &9 &* '(*&':"' *!" 9-%%-6&23 0#-0D"#*&"'4% 1+-. &' 1":2"1 -2 *!" '"* {(# ) #/) : (# ) #/)   /+ ) # + #/ = 2}4% 1+-. !(' ( +(?&+$+ -2%) (* *!" 0-&2* ( / )  / )4% 1+-. !(' ( +&2&+$+ (* *!" 0-&2*' (2) 3) (21 (3) 2)4% 1+-. &' ( ')++"*#& 9$2*&-2 -9 # ) #/4% 1+-. &' '*#&*%) -2(."4 !" 2-1" &+0$#&*) +"('$#" 4 &' 1":2"1 $'&23 *!&' &+0$#&*) 9$2*&-244(/) = #$(/)5(/))EFF



 !"#"  =

{ ! −→  +"  −→ # !"($#(−%|")& $#(+%|"))'$!"#"%&#"' () *&+" "' )!" ,-./#,)0 ,1 -(2,-(3 ,% )!" ) & 3(4"31 (#" "5/(330 #".#"1"*)"+ ,* )!" 1/41") ()(*& ")6 7) ,1 &* )!" &*)#(#0 -,*,-(3 ,% (33 )!" &49")1 !(:" )!" 1(-" 3(4"316 $!"#" (#" :(#,&/1%/*),&*1 # !" !"*" :(#,&/1 ,-./#,)0 -"(1/#"1;! )!" -,13(11,<(),&* %/*),&*; # !"($$& $%) = %−+,-($$& $%)6! )!" =,*, %/*),&*; # !"($$& $%) = $$ " $%6! )!" "*)#&.0 %/*),&*; # !"($$& $%) = −($$ " !"# $$ + $% " !"# $%)6! )!" >"(#*1?@(*1&/# %/*),&*; # !"($$& $%) = #$$ " $%6  !"$ %&'A,*(330'  " (33 )#"" ,-./#,)0 )!" 5/(*),)0 +"*&)"+ .(()) := .(()&  ()& /& )  ,)! ( 13,B!) (4/1" &%*&)(),&*; .(()) =∑'  ( $#(") (") =∑'  ( .(")'$!" CDE$ (3B&#,)!- (,-1 .#",1"30 () -,*,-,F,*B )!" )#"" ,-./#,)0 .(()) /1,*B )!" =,*, ,-./#,)0%/*),&*6 !"# $%&'())(& +,-./01℄3 @,*,-,F,*B )!" )#"" ,-./#,)0 .(()) ,1 (!,":"+ )!#&/B! )!",)"#(),:" -(2,-,F(),&* &% )!" 5/(*),)00.(1$& ") = .(") −.(")) −.("*)&(33"+ )!" B&&+*"11 &% 1.3,)6 G" B,:" ( 13,B!) (*+ ,*)/,),:" 9/1),<(),&* %&# )!,1 ,)"#(),:" 1)#()"B06C&*1,+"# )!" )#"" ()  &4)(,*"+ %#&- )!" )#"" () 40 1.3,)),*B )!" 1/41") &% &*" &% ,)1 3"(% "  $  !  ,)!( 1.3,) 1'  $ 2$6 $ & !,3+ *&+"1 "  ) (*+ "  * (#" )!/1 (++"+ )& )!" 3"(% "  $  ! 6 7) ,1 1)#(,B!)%&# (#+)& *&)," )!().(()  
) =

∑'  ( −{'  
}

.(") +.("  )) +.("  *) = .(()) −.("  
) +.("  )) +.("  *)'$!" 1)#,) &*(:,)0 &% # !" ,-.3,"1 )!()' %&# (*0 *&+" " (*+ (*0 1.3,) 1$'0.(1$& ") % 3& ,)! "5/(3,)0 ,% (*+ &*30 ,% $#(4|") = $#(4|")) = $#(4|"*)& &4 $ ' 6 $!" CDE$ (3B&#,)!- ,1"*)"#"+ &* )!,1 #"1/3)6 $!" ,)"#(),:" -(2,-,F(),&* &% )!" )#"" ,-./#,)0 1)&.1 (1 1&&* (1 ( )#""?B#& ,*B 1)&..,*B #,)"#,&* ,1 -") ? %&# "2(-.3"  !"* )!" 1/41") 1,F" &# )!" B&&+*"11 &% 1.3,) #"(!( -,*,-/- )!#"1!&3+' &# ,% )!" */-4"# &% *&+"1 "2""+1 ( -(2,-/- )!#"1!&3+6 $!" .1"/+&&+" ,1(1 %&33& 16(' )*%&%+,%-+&%.*/! " = 30 56-(" = %'! ! = {%}& 7 = (& () = (!&7)&  ()() & %) = ) '!  !..1" &!" 1&.22%*3 4%&"4%.*/ |  ()() & ")| * 8! +0 5!"4" |  ()() & ")| %1 &!" 1%-" .6 &!"1781"&  ()() & ") +*9 8! + + :%*%:7: &!4"1!.,9';' <..2/! )6 &!" 1&.22%*3 4%&"4%.* %1 *.& 67,=,,"9/>  .:27&" 0.(1$& ") = .(") −.(")) −.("*)0 &1 $ 2$'HIH
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#&'( $ %$) = "# ! #&'( $ %)$( = (  {%$}$) = ) {%%$}* 8$1*&' +,-&% = +,-&% + .(" 8$1*&' %7 % = % + /(9( :,1 "- ;""$( <%&$%&37 (&'$ #&'$ 0)( !!"#"$%&' "%($)*&#"$%+ ,&)#".'&)'/ $%0)%"%1 ,).%"%1 *0#2$!$'$1/ &%! $%3"3#0%/ )03.'#3+&% 40 ($.%! "% 56789:;℄= 8#20) *0&%"%1(.' ,)$0!.)03 ($) #20 $%3#).#"$% $( #)00 '&33">0)3+,&)#".'&)'/ #20 ?@A &%! B;=C &'1$)"#2*3+ &)0 ,)030%#0! "% 5D.":E+ D."FA+ D."FE℄=  G%$H% 2&)I&#0)"3#" $( #2030 ,)$0!.)03 "3 #20") "%3#&4"'"#/ 56)0FE℄℄= M20 $*4"%0! '&33">0)3 &)0 &''0! H0&G $) 4&30 '&33">0)3= W0#2$!3 ($) $*4"%"%1 H0&G'&33">0)3 H2"2 &% &,,'/ #$ &%/ #/,0 $( H0&G '&33">0)3 &)0 .3.&''/ )0(0))0! #$ &3 *0#&I&'1$)"#2*3=7$) 0N&*,'0+ 6$$3#"%1 579FC+ 99FF+ R&/SE℄ &%! 6&11"%1 P$) 6$$#3#)&,  11)01&#"%1Q 56)0FE+ 7TFF℄&)0 *0#&I&'1$)"#2*3+ H20)0&3 X&%!$* 7$)03#3 PX7Q56)0SV℄℄= Z0 )0&'' 20)0 #20  !&4$$3# ,30.!$$!0 &3 3#&#0! "% 5R&/SE℄&%! >)3# "%#)$!.0 #20 %$#&#"$%3= Z0 !0%$#0 1& #20 J0#$) )0,)030%#"%1 #20 !"3)0#0 !"3#)"4.#"$% $%#20 $4[0#3 $( #20 #)&"%"%1 30# &# $#0)&#"$% 2 &%!3&'(0) = '∑(=) 1&(4)1{*(+ )"=, }VS^



 !" #"$%! "& "''(' ()  !"  '*$)$)% +" (, #"*- /*++$0"'  1 2!" */%('$ !3 ()+$+ + (,  !" ,(//(#$)%+ "4+1 ! "#$%$&'$(&%$)#* ! (") = #$% " ! {#% & & & % $}&+! ,)- ' = #% & & & % '!"#. /0/2%/ %3/ 4)'')5$#6 7-)/82-/!" 93)):/ 5/&; '&::$</-  $ &77-)0$=&%/'> =$#$=$($#6 ($% )?/- &''  ! #!" @/% ($&⋆% = ($%( $) &#8 &8A2:% %3/ 5/$63% )$ )4 %3/ '&::$</-  $*)$ = #*  ! #− ($&⋆%($&⋆% !&" B78&%/ %3/ 8$:%-$C2%$)# ?/%)-*!$+ (") = !$(") "#$ " −)$ $(+'),'#&D)-=&'$(/ %3/ 278&%/8 ?/%)-!E! F2%72%* -$ !" = $ !"∑$= )$ $&5&*6((+ $+ +"") $) 7892:;℄ *+ *) $34/"3") * $() (, * %'*&$") &"+") 3" !(&  ( 3$)$3$=" !" ,(//(#$)% +>''(%* " (,  !" "34$'$*/ '$+-?.%( ) = %∑'= /+0(−,' (+'))&@()+$+ ")A '"+>/ +B 6*+"& () ()C"D '$+- 3$)$3$=* $() + '* "%$"+B *) 6" ,(>)& $) 7E'"FFB GGHFIBJKFLB EMGFNB JOPFNB E2FQ℄1 8$)*//AB $ $+ + '*$%! ,('#*'&  ( 6((+  '"" /*++$0"'+B */ !(>%! * /*+ 4*'*3" "'  (  >)" $+  !" +$=" (, "*!  '""1 5+ C"'A /*'%"  '""+ *'" 4'()"  ( (C"'0  $)%B $ $+ >+>*//A#$+"'  ( >+" +3*// +$="&  '""+1 5 3" !(& 4'(4(+"& $) 7928FR℄ $+  ( '"+ '$ *//  '""+  ( 6"  !" +*3"+$="1 2!" 5STK5 U*66'"C$* $() ,(' *)*/A+$+ (, C*'$*)"V "D4*)+$() (, *)A *%%'"%* "&  '"" /*++$0"' !$%!/$%! +  !" &"%'"" (, $) "'* $() 6" #"") ,"* >'"+? (1) =

(∑)=  ())(1)) + (∑)&*=  ()&*)(1) % 1*) + (∑)&*&+=  ()&*&+)(1) % 1*% 1 +) + & & &W)&""&B  !" 0'+  "'3 $)&$* "+ * +>3 (,  '""+ #!$! &"4")&+ () ()" ,"* >'" ()/A1 2!" +"()&  "'3'","'+  (  '""+ #!$! &"4")& ()  #( ,"* >'"+ "D* /AB " 1 W $+ /*$3"& $) 7928FR℄ *)& "34$'$*//A!"-"& 6A >+ U$)  !" )"D !*4 "'V  !* /(#X('&"' $) "'* $()+ *'"  !" 3(+ '"/"C*) 1 @!((+$)% !" (4 $3*/ +$=" (,  !"  '""+ *)  !>+ 6" *!$"C"& 6A *44/A$)% * '(++XC*/$&* $() + '* "%A  ( *+3*// )>36"' (, *%%'"%* "&  '"" /*++$0"'+ (, Y'"*+()*6/"Y +$=" 2 ! {#% & & & % 2!"#}B "1%1 2!"# = #31S* >'*//AB * (36$)* $() (,  '""+ $+ /"++ $) "'4'" *6/"  !*) * +$)%/" ()"1 9(#"C"'B  !" ,"* >'"$34(' *)" $+ * ,>) $()*/$ A  !* '"3*$)+ *C*$/*6/"1 W)&""&B  !" '"/* $C" $34(' *)" (, *)A ,"* >'"$) * %$C")  '"" /*++$0"' $+ (34> "& 6A +>33$)%  !" $34'(C"3") + $)  '"" 4>'$ A %*$)"& 6A  !"+4/$ + (,  !* ,"* >'"1 2!$+ 3"*+>'" $+ "*+$/A "D ")&"&  ( *%%'"%* "&  '"" /*++$0"'+ 6A +>33$)%  !"'"/* $C" $34(' *)" (, "*! C*'$*6/" (C"' *// *%%'"%* "&  '""+ 78'$FF℄1
RFZ




((!   !"" #   !")" $ $ $ " (!  # !"" #  # !"))8 ?/+ +&&%& %$ '/+ '&!#$#$" (+' %2 4+!5 6!((#7+& % #( 4&#''+$@&"#(%) = # ∑$= 1{%(&  !" )!='  !" }?/+ ('+)( %2 '/+ !6"%&#'/- !&+ '/+ 2%66%4#$"8 ! "#$ '( = )" $ $ $ " '(()&% &'&)*& *+& ,#--#./01 2$#&3)$&! 4#05*$)* 6 7##*5*$62 5682-& #, *+& *$6/0/01 5&* ((!   !"" # !")  " $ $ $ " (!  # !"" #  # !"))! 4+##5& .&69 -655/:&$ %" 622$#'/86*&-; 8/0/8/</01 &"# #=&$ 6-- % ! "!>! ?)*2)*@ *"#$% =

"#$%∑"= ) ()& %"$ !""#$" /!( =++$ #$'&%,1+, #$ A &+BC℄ '% &+,1+ '/+ :!&#!$+ %2 !""&+"!'+, 4+!5 6!((#7+&(E28 '/+ +('#-!'#%$ +&&%& !( ,+7$+, #$ '/+ (1=(+'#%$ 98F8GH8 I$('!=6+ 6!((#7+&(< '/!' #$'1#'#:+6; !&+6!((#7+&( 4/%(+ )&+,#'#%$( !$ /!$"+ ,&!('#!66; 1$,+& ! (6#"/' /!$"+ #$ '/+ '&!#$#$" (+'< /!:+=++$ )!&'#16!&6; #$:+('#"!'+,8  !""#$" /!( =++$ &+)%&'+, '% ;#+6, +J+66+$' &+(16'( 4/+$ !))6#+,'% 1$('!=6+ 4+!5 6!((#7+&( (1/ !( '&++ 6!((#7+&( A &+BC℄< AKLBB℄8 9$('!=#6#'; /!( =++$ 2%&-!66;,+7$+, #$ A MNF℄8 ?/+%&+'#!6 &+(16'( &+"!&,#$" '/+ :!&#!$+ &+,1'#%$ +O+' 2%& 1$('!=6+ 6!((#7+&(/!:+ !6(% =++$ %='!#$+, #$ A MNF℄8 P$ '/+ %'/+& /!$,< /0 *+& 65& #, AB5*6*/5*/5< #' 4!( (/%4$ #$A QNC℄ '/!' =!""#$" %16, $%' !64!;( &+,1+ :!&#!$+< 4/+&+!( #' !64!;( #$&+!(+( =#!(8 *,,#'#%$!66;<%$,#'#%$( 2%& #-)&%:#$" $+!&+(' $+#"/=%& 6!((#7+&( '/&%1"/ =!""#$" /!:+ =++$ ,#(1((+, #$ ALQNR℄!$, %$(#('+$; &+(16'( /!:+ =++$ %='!#$+,8  !""#$" $+!&+(' $+#"/=%& 6!((#7+&( 4!( 7$!66; )&%:+$'% =+ 1$#:+&(!66; %$(#('+$' #$ A SGN℄



  !"# $%& $!&& ()**+,&!   )--!".+/)$&(0 /+1+/+2+13 ! !45)6 )$ &)% 1"7&8 !)17"/(0 *&(&$ "  9&)$:!&*;5<6 -+= :- $%& <&*$ *-(+$ )/"13 $%& "  9&)$:!&*; >*& $%& "<?&$*8 #%+% #&!& 1"$ *&(&$&7 +1 $%& <""$*$!)- *)/-(&8 $" &*$+/)$& $%&&!!"! "9 $%& $!&& ()**+,&! <0 -!&7+$+13 $%& ()** "9 &)% *:% "<?&$;@; A:$-:$4 #  !" =   !"∑ =" $%#$%   & !"#$% &$'()*) +!) ,"*'$#-(# ," /0'(12℄ !) ! $%4,"!*,$" $5 4!66,"6 !"# '!"#$% )(7(*,$"$5 8!',!47() /99:;<℄= />$;?℄= /@,(11℄A 9 B')* $"),)*("C '()-7* D!) 4((" $4*!,"(# ," *D( E!'*,-7!'!)( $5 F-!"*,7( '(6'()),$" /G(,1<℄A  (("*7C= *D( 7,"H 4(*+((" '!"#$% 5$'()*) !"# "(!'()* "(,6D4$'%(*D$#) D!) 4((" D,6D7,6D*(# ," /IJ1<℄= /0@21℄A 0C $"),#(',"6 '!"#$% 5$'()*) !) '!"#$%,K(#"(!'()* "(,6D4$' '-7()= $"),)*("C '()-7*) D!8( 4((" 5$-"# /0@I1?℄= /0,!℄∼ + = +D('( ( ! " ,) *D( $4)('8!*,$" 8(*$'=+D('( *D( 7!4(7 * ! # = {−$)+$}= !"# +D('( ! ! {$) & & & ) ,*} ,) ! 7!*("* 8!',!47( )*!"#,"6 5$' !)E(,B #,)*',4-*,$" $5 *D( '!"#$% E!,' (() * )A UD( #,)*',4-*,$" $5 *D( '!"#$% E!,' (() * ) ,) 6,8("4C *D( %,W*-'( %$#(7
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 ROC Curve ρ = 0.001 / AUC = 0.7404863
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ROC Curve ρ = 0.5 / AUC = 0.7267058
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ROC Curve ρ = 0.3 / AUC = 0.7171068
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ROC Curve ρ = 0.1 / AUC = 0.6451801
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ROC Curve ρ = 0.05 / AUC = 0.5805523
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ROC Curve ρ = 0.01 / AUC = 0.4970599
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 ROC Curve ρ = 0.001 / AUC = 0.6765449
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ROC Curve ρ = 0.5 / AUC = 0.7085134
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ROC Curve ρ = 0.01 / AUC = 0.4023016

 !"#$% &'()0+  %"  = !"!#" # ! #$ False positive rate

Tr
ue

 p
os

iti
ve

 ra
te

0.0 0.2 0.4 0.6 0.8 1.0

0.0
0.2

0.4
0.6

0.8
1.0

0.4
1

0.5
3

0.6
4

0.7
6

0.8
7

0.9
9

ROC Curve ρ = 0.001 / AUC = 0.4746941

 !"#$% &'()1+  %"  = !"!!#" # ! #$,..



False positive rate

Tr
ue

 p
os

iti
ve

 ra
te

0.0 0.2 0.4 0.6 0.8 1.0

0.0
0.2

0.4
0.6

0.8
1.0

0
0.2

0.4
0.6

1
0.8

1
1.0

1
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 ROC Curve ρ = 0.001 / AUC = 0.7751038
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 ROC Curve ρ = 0.001 / AUC = 0.8225654
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ROC Curve ρ = 0.5 / AUC = 0.7506262
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ROC Curve ρ = 0.3 / AUC = 0.7593482
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 ROC Curve ρ = 0.001 / AUC = 0.7662757
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 ROC Curve ρ = 0.001 / AUC = 0.8702187

 !"#$% &'(),+  !!"  = !"!!#" $"# #$
False positive rate

Tr
ue

 p
os

iti
ve

 ra
te

0.0 0.2 0.4 0.6 0.8 1.0

0.0
0.2

0.4
0.6

0.8
1.0

0
0.2

0.4
1

0.6
1

0.8
2

1.0
2

ROC Curve ρ = 0.5 / AUC = 0.7898709
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ROC Curve ρ = 0.3 / AUC = 0.7755303
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ROC Curve ρ = 0.1 / AUC = 0.7156453
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ROC Curve ρ = 0.05 / AUC = 0.5818164
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ROC Curve ρ = 0.01 / AUC = 0.2928703
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ROC Curve ρ = 0.001 / AUC = 0.5141637
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ROC Curve ρ = 0.5 / AUC = 0.8703426
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ROC Curve ρ = 0.3 / AUC = 0.8685841
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ROC Curve ρ = 0.1 / AUC = 0.8319484
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ROC Curve ρ = 0.05 / AUC = 0.7903192
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ROC Curve ρ = 0.01 / AUC = 0.7909897
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ROC Curve ρ = 0.01 / AUC = 0.7873753
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