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|=yVwQ j@=]t ,=@r=e =yT} wQU u}= s=Hv= |Ov@u=tR "CU= sDU}U C=R}yHD |wQ
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xv}y@ |Ov@u=tR |xt=vQ@ l} l}DvS sD} Qwor= R= xO=iDU= =@ |tD= x=owQ}v l} |=Q@
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|v=tR |xrY=i u} QDx=Dwm "1 %CU= xOW xDiQo Q_v QO ZQi wO C=k}kLD u}= QO
xikw u=tR COt "2 "OW xDiQo Q_v QO RwQ 30 sm CUO R}yHD Qy T} wQU wO u}@

"OW xDiQo Q_v QO RwQ l} R}yHD Qy T} wQU s=Hv= R= |W=v

hOy `@=D "4
5 |x]@=Q R= u=v}t]= C}r@=k w CUmW p=tDL= u}@ |x]@=Q xm u}= x@ xHwD=@
'u=v}t]= C}r@=k \UwDt |R=Uxv}W}@ |=Hx@ |R=Uxv}y@ |xr�Ut QO 'Ovm|t |wQ}B

%s}vm|t xv}tm =Q CUmW p=tDL= \UwDt
CUmW p=tDL= � 1 � u=v}t]= C}r@=k
P = 1�R (5)

w xr�Ut Q=DN=U x@ xHwD =@ "s}=xOW <=RH= u=v}t]= C}r@=k |R=UpOt x@ jiwt uwvm =D
T=U=Q@ =Q |R=UpOt '=yT} wQU|v=tR |xikw |xv} Ry wC}OwOLt uOQm^=Lr swRr
|x]@=Q� s}O=O s=Hv= Tmiss u=tR pw] QO C=R}yHD CUmW p=tDL= \UwDt Q=Okt
|R=Uxv}W}@ '|R=Uxv}y@ |=Q@ =t Q=}at CU= |v}@V}B p@=k xm Qw]u=ty =t= "�4
u}= w &CU= sDU}U pm CUmW p=tDL= \UwDt |R=Uxv}tm =} u=v}t]= C}r@=k
hOy `@=D u}=Q@=v@ "CU}v <=RH= |xty u=v}t]= C}r@=k uOWxv}W}@ |=vatx@ ,=twRr
|=Hx@ j}kLD u}= QO "s}yO Q=Qk sDU}U pm u=v}t]= C}r@=k |R=Uxv}W}@ O}=@ =Q
's}=xDN=OQB sDU}U CUmW p=tDL= |R=Uxv}tm x@ 'u=v}t]= C}r@=k |R=Uxv}W}@

C=R}yHD u=v}t]= C}r@=k |xOvvmh}YwD p=@}w `@=D x@ \w@ Qt Q}O=kt "1 pwOH
"xvwtv sDU}U
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s=Hv= =@ |OQ=wt u}vJ QO "CU= jkLt |D}a[w u}vJ |m}v=mt w CQOk C=R}yHD
'wv R}yHD C}a[w |@ wNx@ R}yHD uOv=OQoQ@ w xv=Q}oW}B |Q=Oxov w Q}taD T} wQU
Ea=@ xH}DvQO w 'OyO|t Vy=m wv R}yHD l} |xR=Ov=x@ =Q |@=QN ẁkw MQv `k=wQO
CaQU =} \N MQv =} |@=QN ẁkw MQv [12]"OW Oy=wN u=v}t]= C}r@=k uDiQq=@
u=tR =D xm |]QW x@ CU= u=tR OL=w QO R}yHD |@=QN O=OaD u=ty '|}x_Lr |@=QN

[12]"Ovm Q=m CUmW uwO@ w sr=U R}yHD 't
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j}kLD u}= QO xm Tmiss |Q=OQ@xQy@ |v=tR xR=@ pw] QO TmUlt '""" 'Tm2 'Tm1
|x]@=Q j@=]t R}yHD |=Q@ CUmW ẁkw p=tDL= 'CU= xOW xDiQo Q_v QO p=U 5

[12]"OwW|t u=}@ 2
P (t; j) = 1� fexp[�(t� Tm(ult))=�j)mj ]� u ult

exp[�((Tm(i)� Tm(i� 1))=�j)mj ]gi=1 (2)

"CU=t sDU}U xv=oxOR=wO C=R}yHD x@ \w@ Qt T}Ov= j = 1 : 12 'u; QO xm
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"CU= T} wQU
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31



"""|
xm@W

C=R
}yH

Du=
v}t]

=C
}r@=k

|R=
Uxv

}W}
@"�swO w pw= x@DQt� xv}tm |=yxN=W "2 pwOH

P fm1g = P1; P fm2g = P2; :::P fm9g = P9; P fm10g = P10 pw= x@DQt |=yxN=W
P fm11g = P11 � P12 swO x@DQt |=yxN=W

Psys =
11X
i=1

P fmig �
11X
i=2

i�1X
j=1

P fmi \mjg

+
11X
i=3

i�1X
j=2

j�1X
k=1

P fmi \mj \mkg+ :::

+ (�1)11�1 P fm1 \m2 \ :::m11g (7)

Cq=tDL= |x} Q_v T=U=Q@ 'OvQo}Om} R= pkDUt mi |=yOt=W}B xm =Hv; R=
%s} Q=O

P fm1 \m2 \ :::mig = P fm1g � P fm2g � :::� P fmig (8)

%CW=O s}y=wN 7 |x]@=Q QO 8 |x]@=Q |v} Ro}=H =@
Psys =

11X
i=1

P fmig �
11X
i=2

i�1X
j=1

P fmig � P fmjg

+
11X
i=3

i�1X
j=2

j�1X
k=1

P fmig � P fmjg � P fmkg

�
11X
i=4

i�1X
j=3

j�1X
k=2

k�1X
l=1

P fmig � P fmjg � P fmkg

� P fmlg+
11X
i=5

i�1X
j=4

j�1X
k=3

k�1X
l=2

l�1X
p=1

P fmig � P fmjg

� P fmkg � P fmlg � P fmpg

�
11X
i=6

i�1X
j=5

j�1X
k=4

k�1X
l=3

l�1X
p=2

p�1X
q=1

P fmig � P fmjg � P fmkg

� P fmlg � P fmpg � P fmqg+ ::: (9)

%s} Q=O 4 |x]@=Q x@ xHwD =@
P fmigi=1:10 = Pavi

P fm11g = Pav11 � Pav12 (10)

=@ =Q |R=UpOt =t |rw Ov=lJwm w |WwBsWJ p@=k Oa@ x@ |@ Q[xU C=Q=@a xD@r=
"s}=xO=O s=Hv= |@ Q[VW C=Q=@a CkO

|] Q} R OvwQ xYqN 'sDU}U CUmW p=tDL= \UwDt Q=Okt |x@U=Lt |=Q@
|=RH= CUmW =} xikw p=tDL= \UwDt Q=Okt '4 |x]@=Q R= xO=iDU= =@ =OD@= %OwW|t
=@ TBU "OwW|t x@U=Lt (Tmiss) xr=U 5 |v=tR xR=@ |=Q@ sDU}U |xv=oxOR=wO
5 |v=tR xR=@ |=Q@ sDU}U CUmW p=tDL= \UwDt Q=Okt 9 w 8 |x]@=Q R= xO=iDU=
=@ m-�le l} CQwYx@ hOy `@=D j}kLD u}= QO "O};|t CUO x@ (Tmiss) xr=U
Q=@ Qy QO `@=D u}= w xOW |R=UxO=}B Matlab Q=Ri=sQv \}Lt QO �xv} Ry `@=D� s=v
u=twoQ; u=wvax@ �=yTm� C=R}yHD |t=tD T} wQU |=yu=tR Ci=} QO =@ '|v=wN=Qi
Qy |=Q@ p=@} w `} RwD pmW w T=}kt x@ \w@ Qt ?}=Q[ uOw@ swrat =@ w� '|OwQw
R= xO=iDU= =@ =Q (Psys) sDU}U CUmW p=tDL= \UwDt Q=Okt ��mj w �j� R}yHD
"Ovm|t O}rwD Matlab |=[i QO `@=D |HwQN u=wvax@ w x@U=Lt xOWO=} \@=wQ

|xH}Dv '�5 |x]@=Q� CUmW p=tDL= w u=v}t]= C}r@=k u}@ |x]@=Q x@ xHwD =@ |rw
pm CUmW p=tDL= \UwDt Q=Okt =t hOy `@=D u}=Q@=v@ "CU= u=Um} Q=m wO Qy

"CU= Tmiss u=tR pw] QO sDU}U
|x]@=Q� sDU}U |xv=oxOR=wO <=RH= CUmW p=tDL= uDW=O CUO QO =@ uwvm =
p=tDL= Qo = "s} Qw; CUO x@ =Q sDU}U pm CUmW p=tDL= |x]@=Q O}=@ '�4
CNQO 's}t=v@ P12 =D P1 ?}DQDx@ =Q <RH xOR=wO u}= QO xikw =} CUmW ẁkw
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