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ÿ �.=0Sib0=HLMd�XcLMTg^¡x
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∆i = 1{Ti≤Ci}
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L
TURZ?QSY^$RcSY?�DETV?QSPTIRZbrSW?�Dja OHe
FHRM=JA%=HRcSY?B�tb0=JRZ?QLZNPO@?.C$L�RMC
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ŜKM (t) =

L
∏

i=1
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1− M(X(i))

R(X(i))
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= . . .
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X(i)
RM=�?P=�[MNYCEDELMTV?Q=JR
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∏
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1− M(X(i))
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=
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∏
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ŜKM

��R,A�C
RcSPNY=hXcLM=
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îhï�ÎZð�Î�ñ@ÌoÍ@Ì�ÎqË��jÑ���Ñ���� �0�rÔt�Ã½#Õ�Ô×�0�E�_�
� �%ÕY¾�¿UÕ�º�Ø��_�H���H���r�rÔK¿!� �EºZ��åH�Z���0�rÔt�Ã½#Õ�Ô×�0�E�_¹WÓJÜZ�0�Y�0º�Ô��$��¿UÕ\ú0Ó�ºq¹HØ
Ô���Ó�ºs�
�i�r�E�r�@���

ST

Á
<|^�[MNYC$[qC
?PTUSPTIC$R5?PLMTIe�^pRcSP=BbJ^pNW^$brSYOHNYTI?P=}GI=i~MTV^pTV?.DE=hGta =J?QSPTIA#^�SY=HLMN}DM="�i^$[MGV^pRE�×ì�=HTI=HN@f
îhï�ÎZð�Î�ñ@ÌoÍ@Ì�ÎqË#�>ÑVÏ>Ñ�Òq�

ST (t) > 0 ß
0 ≤ E[ŜKM (t)− ST (t)] ≤ P(T ≤ t) · [1− P(X ≥ t)]n.

ê}CpSYC$RZ?
SC

GI^�moC$R�brSPTIC$R DE=i?PLMNPekTI=nDM=
C
=0S

τX = inf{x ≥ 0|ST (x).SC(x) = 0} �"<>=nSP]ZOHC$NYFHA%=h?QLZTUe�^pRcSO0SW^p~MGITUS.DM=HLEd,NPO@?QLMGUSY^pSY?�^$?PxkA%[ESPC$SPTVX
LZ=J?`[�C
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^pGIOJ^pSPC
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ST

�HÔ
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º/� Ó�ºZÔ>¾MÕ����$�%���V�H¹WÓ�º�Ôt�Ãº��E�ÃÔÆ�0���0º�¹WÓp½K½��Eº ß Ópº�Õh¾ZÓ��E�hÔ×Ó��EÔ τ < τX 0
sup

0≤t≤τ

|ŜKM (t)− ST (t)| p.s.−→ 0.

ÀcÁh»`º_Ô×Ó��EÔj¾ZÓ��Ãº�Ô
t ∈ [0, τ ] 0

√
n(ŜKM (t)− ST (t))

L−→ N (0, V 2(t)),
Õp�¡�W¹

V 2(t) = −S2
T (t)

∫ t

0

ST (du)

S2
T (u)SC(u)

.
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V 2(t)
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V̂ 2
n (t) = nσ̂2

n(t),
ÓHG

σ̂2
n(t) = Ŝ2

KM (t) ·
∑

i:X(i)≤t

M(X(i))

R(X(i)) · [R(X(i))−M(X(i))]
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1− α
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0 < α < 1

�`[qC$LZN
ST (t)

f
[

ŜKM (t)− u1−α

2
· σ̂n(t), ŜKM (t) + u1−α

2
· σ̂n(t)

]

,
�
Kc�

C$ô
u1−α

2

=@?�S�GI=BXcLZ^pRcSYTUGI=iDja C
NYDMNP=
1− α

2

DE=iGI^�GIC$T N (0, 1)
�
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Rá?PC$LZ]Z^pTUSP=�C
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[0, τ ]
�¤ÇkT

ST

=@?�S�bHC$RcSPTIRkLM=i?QLMN
[0, τ ]

lZ^$GUC
NY?
√

n(ŜKM − ST ) =⇒ Z
DZ^pRZ?

D[0, τ ],
C$ô

Z
=@?�S.LMR [MNYCEb0=J?Y?PLZ?`z
^pL�?P?PTU=JR,bH=HRcSPNYO$lMDM=�moC
RZbrSYTUC
R�DE=ib0C�e�^pNYTI^$RZb0=

bHC�e
(Z(s), Z(t)) = −ST (s)ST (t)

∫ min(s,t)

0

ST (du)

S2
T (u)SC(u)

.
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FT (t)(1 − FT (t))
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T ∼ E(λ)
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C ∼ E(γ)
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