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 !$6-2 .% ),6!+%$ * *6% )9 .*$,!,"6 *,+ *,*17H% Pf,W 2

Pf,N12 Pf,E 2 *,+ Pf,N2 !, -<!6 *6%' G, AB℄2 -<% 9)11).!,"

;$)8*8!1!-7 Pf,1 !6 -<%)$%-!*117 *,*17H%+'

• Pf,1O P$)8*8!1!-7 -<*- * ,)+% )9 M1 *,,)- $%%!=% IIF
#,-!1 ;*66!," * -$*,60!--*81% *$%*2 .<%$%

 M1 *,+M2 *$% -<% 6%-6 )9 0)8!1% ,)+%62

 E)+%6 )9 M1 0)=% -).*$+ -<% 6*0% +!$%-!),2 *,+

,)+%6 )9 M2 0)=% -).*$+ -<% +!$%-!), );;)6!-% -)

-<*- )9M12

 E)+%6 )9M1 +) ,)- <*=% IIF *- *, !,!-!*1 0)0%,-2 *,+

,)+%6 )9M2 <*=% IIF *- *, !,!-!*1 0)0%,-2

 Q%,6!-!%6 )9 ,)+%6 )9 M1 *,+ M2 *$% λ1 *,+ λ22 $%?

6;%-!=%172

 D%,"-< )9 -<% -$*,60!--*81% *$%* !6 L'

 $)0 AB℄2 Pf,1 *, 8% )0;#-%+ *6

Pf,1 =
(λ2 + λ1)e

−λ2(2L+r)

λ1 + λ2e(λ2+λ1)r
. MKN
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(ΛE + λE)e
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λE + ΛEe(ΛE+λE)r
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(ΛN2 + λN2)e

−ΛN2(2LN2+r)
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%=%$2 8%*#6% )#$ *!0 !6 -) 0*/% Pf,N12 Pf,E 2 *,+ Pf,N2 6#9?

U!%,-17 60*112 .% *;;$)@!0*-%17 *66#0% -<*- Pf,N1 = 02
Pf,E = 02 *,+ Pf,N2 = 0 !, -<% *,*176!6 )9 ΛW 9)$ 6!0;1!?

!-7' G, AB℄2 -<% 6*0% *;;$)@!0*-!), !6 #6%+2 *,+ -<% =*1!+!-7

)9 -<!6 *;;$)@!0*-!), !6 6<)., 87 )0;*$!," -<% ,#0%$!*1
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-7;%6 )9 ,)+%6O

• E)+%6 )9MN1W

• E)+%6 )9MN1O2 -<*- <*,"% +!$%-!),6 -) *=)!+  4 *9-%$

$%%!=!," IIF !, >3K

• E)+%6 )9 MO2W -<*- +) ,)- <*,"% +!$%-!),6 *9-%$ $%?

%!=!," IIF !, >3L )$ >3F

><%$%9)$%2 .% *, )0;#-% ΛW *6

ΛW = λN1qN1W + λN1qN1O2 · p

+(λEqEO1qO2W + λN2qN2O1qO2W ) · (1− p). MYN

G, -<% 6*0% 0*,,%$2 .% *, )0;#-% ΛN12 ΛE2 *,+ ΛN2

*6

ΛN1 = λW qWN1 + λW qWO2 · p

+(λEqEO1qO2N1 + λN2qN2O1qO2N1) · (1− p), MZN

ΛE = λN2qN2E + λW qN2O1 · p

+(λW qWO2qO1E + λN1qN1O2qO1E) · (1− p), MBN

ΛN2 = λEqEN2 + λW qEO1 · p

+(λW qWO2qO1N2 + λN1qN1O2qO1N2) · (1− p).

M&[N

G, * *6% )9 *+=%$-!6%0%,-62 .% *, *16) #6% JS' M&N *,+

JS6' MLN -) MWN -) )0;#-% Pf X <).%=%$2 .% <*=% -) #6% -<%
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• :!*,' ! MO2W
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;.,", !",( 2, &) !#6$-, ΛW  !" &*0,"-+',#,)-' &'

ΛW = λN1qN1W · (1− p)

+(λEqEO1qO2W + λN2qN2O1qO2W )

+λEqEN2qO2W · p+ λN2qN2EqO2W · p. ECCF

5) -., '&#, #&)),"( 2, &) !#6$-, ΛN1( ΛE ( &)* ΛN2

 !" &*0,"-+',#,)-' &'

ΛN1 = λW qWN1 · (1− p)

+(λEqEO1qO2N1 + λN2qN2O1qO2N1)

+λEqEN2qO2N1 · p+ λN2qN2EqO2N1 · p, EC=F

ΛE = λN2qN2E · (1− p)

+(λW qWO2qO1E + λN1qN1O2qO1E)

+λW qWN1qO1E · p+ λN1qN1W qO1E · p, EC@F

ΛN2 = λEqEN2 · (1− p)

+(λW qWO2qO1N2 + λN1qN1O2qO1N2)

+λW qWN1qO1N2 · p+ λN1qN1W qO1N2 · p. ECDF

:,G-( 2, *,"+0, -., &66"!6"+&-, 0&%$,' ! LW ( LN1( LE (

&)* LN2 '! -.&- Pf +' %!', -! *,'+",* 0&%$, Pf,desired4 H8

'!%0+)3 ,I$&-+!)' Pf,W = Pf,desired( Pf,N1 = Pf,desired(

Pf,E = Pf,desired( &)* Pf,N2 = Pf,desired  "!# -., &/!0,

 !"#$%&'( 2, .&0,

LW = −

log
{

λW+ΛW e(ΛW +λW )r

ΛW+λW
Pf,desired

}

2ΛW

−

r

2
, ECJF

LN1 = −

log
{

λN1+ΛN1e
(ΛN1+λN1)r

ΛN1+λN1
Pf,desired

}

2ΛN1
−

r

2
, ECKF

LE = −

log
{

λE+ΛEe(ΛE+λE)r

ΛE+λE
Pf,desired

}

2ΛE

−

r

2
, ECLF

LN2 = −

log
{

λN2+ΛN2e
(ΛN2+λN2)r

ΛN2+λN2
Pf,desired

}

2ΛN2
−

r

2
. ECMF

 ! "#$%&')* +%,#*-,

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

;! !)N"# -., 0&%+*+-8 ! !$" &)&%8'+'( 2, '.!2 -., )$7
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