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ω ∈ F
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lim
n→∞

||n−1Ã•n(·, ω) − ã(·)|| = 0
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0 = λMµιM.
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ε ∈ (0, ∆)
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C1 = min
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{λMµιM + ã(t) − t}
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0 (ω) + n−1Ã•n(t, ω) − t} > 1
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τ + ε − T̄
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0 (ω) −
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∞ (ω) ∈ (τ − ε, τ + ε)

Y}���`*
�
T̄ (n)
∞ (ω) → τ
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n−1Z(k)
n

a.s.
−→ rk(τ)

'
k = 0, M, S

5��$�
n → ∞

Y

� ����� ��� ���Jr ���ep�s ����t��*3�p�
 � -@p � r���s�r
τ
s�� �

ri(τ) (i = 0, M, S)
�'
 
 
#p�� 
&
 � � r 
dr��6p

���3s�t�t-p��Jr�
&
 ����r���3�p���
at �+r �(
 ��
��mr���p~�
��*���	-�\!#	���p�� �
s�r �(
 � � �
	 u�+ � r�
 �
	 u�� � u
�?�d�
�P� ������	"0��E�������`!��#��.�.�	-2=	"! !��
�����1��2 /)���~!#�
�eC�����.���*�!�����23�]��/�!#���d��

	��
��2�	���Y
UV�J/)�����m�\!b�$!�	-�
<d!#�
�m2��$	-�N�1����*�.�! �1��23�m23�����Z����!b�$!�	-���{	����1���`*
	�������Y������

t ∈ [0,∞]
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Xn(t) =

(

Ã•n(t), R(0)
•n (t), R(M)

•n (t), R(S)
•n (t)

)

> �����
Σ(t) = limn→∞ n−1 0$��� (Xn(t)
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Σ(t)
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Σ(t) =











σ̃2
A(t) σA0(t) σAM(t) σAS(t)

σA0(t) σ2
0(t) σ0M(t) σ0S(t)

σAM(t) σ0M(t) σ2
M(t) σMS(t)

σAS(t) σ0S(t) σMS(t) σ2
S(t)
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
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0(t) =

r0(t)
(

1 − µ−1r0(t)
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σ2
i (t) = ri(t)
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1 − ri(t)
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i = M, S
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σ0M(t) = σ0S(t) =

0
9

σMS(t) = rS(t)
(

1 − rM(t)
) 9

σA0(t) = λSιSσ
2
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σAM(t) = λMιMσ2
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λSιSσMS(t)
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S
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2
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+
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S
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b31(t) =
(
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9�.-�J!
µZ(t) =

(
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n−1/2
(

X•n(T̄ (n)
∞ ) − E[X•n](T̄ (n)

∞ )
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D
−→ X(τ)
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n → ∞.
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n−1/2
(

Ã•n(T̄ (n)
∞ )−nã(τ)

)

= n−1/2
(

Ã•n(T̄ (n)
∞ )−nã(T̄ (n)
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+n1/2
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ã′(τ)W0 + XA(τ)
) �$�

n → ∞.'Hw
Y y4W�5
s�! !��
����/)��.-.��P� �@*
��	��
<S')w
Y yr~Q5h!����$!

n1/2(T̄ (n)
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n → ∞.
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