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r

μy
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CI =
2 σ2

r

μy
β1 ≡ 2 σ2

r

β0 + μrβ1
β1, <1F

B��4 β0 + β1μr �� 9"�% �7 μy0 �4 :�����% %�� � �99��6�8�� 5 -$��! ���J$ δ

8 �4�5 <$  ���0 �2I1F� 
4�$ �� "5$

σ2
CI � 4σ4

r

β2
0σ11 + β2

1σ22 − 2 β1β0σ12

(β0 + β1μr)
4 , <IF
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�99��6�8�� �4 $���5��5  ���� �7 �4 '�!$��E ��5 6 W 0 �� 8�� � B��� <�F �$

W =
CI

1− μy
≡ 2 σ2

r

(β0 + μrβ1) (1− β0 − μrβ1)
β1. <CF

�99"���! �4 δ 8 �4�5 ��  H-����� <CF ��5 9 �7��8��! $�8 $����!4�7��B��5

�"! ��� �� "5$

V ar(W ) ≈ 1

36
(
β0 +

1
2
β1

)4 (
1− β0 − 1

2
β1

)4 ×
[
β2
0σ22

(
(1− β0)

2 − 1

2
β0β

2
1

)

+β2
1σ11

(
1− 4(1− β1)β0 − 2β1 + 4β2

0 + β2
1

)
+σ12β0β1

(−2 + 6β0 − 4β2
0 + β2

1 + 2β1 − 2β0β1

)
+

1

16
β3
1 (8β1σ12 + β1σ22 − 8σ12) +

1

2
σ22β0β

2
1

]
.
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β(z) = (E(X ′X | z))−1 ×E(X ′y | z). <2F
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[
N∑
i=1

khz(ui)X
′
iXi

]−1

×
[

N∑
i=1

khz(ui)X
′
iyi

]
, <��F

B4 � ui = zi − z0 khz (ui) =
Khz (ui)

∑N
j=1 Khz (uj)

0 K(·) �$ � 9��9 � A �� " 7-�%����0 ��5

Xi = ( 1 x1,i . . . xQ,i ) 5 ��� $ �4 i)�4 ��B �7 X � 
4 � 4�: $4�B� �4��
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√
N hz

(
β̂(z)− β(z)

)
�
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4 %�:�����% 8����6
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Ω(z) = [f (z) E (X ′X | z)]−1
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ri(z) =

(
i∑

j=1

wj (z) khz (uj)− wi (z) khz (ui)

2

)
I (|ui| ≤ hz) , <��F
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I(z) =
CI(z)

1− μY (z)
.
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σ2
CI(z) � 4σ4

r(z)
β2
0(z) σ11(z) + β̂1

2
(z) σ22(z)− 2 β1(z) β0(z) σ12(z)

(β0(z) + β1(z)μr(z))
4 .
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I(z) ≡ 2 σ2
r(z)

(β0(z) + μr(z)β1(z)) (1− β0(z)− μr(z)β1(z))
β1(z)
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�
�
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%�-�� 7�� $�89" B �!4�$ ��5 -$ �4  $��8���� <��F 7�� β(z) B��4 �4 ����$7��8 5

4 �"�4 :�����" 0

ˆ̃β(z) =

[
N∑
i=1

khz(ui)wi(z)X
′
iXi

]−1

×
[

N∑
i=1

khz(ui)wi(z)X
′
iỹi

]
. <�DF

��� �4�� Xi = (1 ri(z)) 5 9 �5$ �� z0 �$ �4 "�%�" 7��%�����" ���A 7��8
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�� 9"�% �7 Xi(z) 4 � F� �$ � A �� " 7-�%����0 �4 H-����% A �� " K(ui) =

(1− u2
i )

2 I (|ui| < 1) B��4 Khz(·) = 1
hz
K
(

·
hz

)
��5 ‖K2

2‖ =
´∞
−∞ K2(u) du = 256

315
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(Nf̂(z))
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� B � ��5 ' $� <�2?CF� 
4 9��9�$�" �� '4�� <�2?�F %�� � ! � ��"�/ 5 �$

Ωhac(z) = [f (z) E (X ′ X | z)]−1 × [Γhac(z)] × [f (z) E (X ′ X | z)]−1
. <�1F

B4 � E(X ′X | z) ��5 �4 A �� " 5 �$��� �� %�89-� 5 �$ ���: � 
4 
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∑N
i=j+1 khz(ui)wi(z) εiεi−j

(
xix

′
i−j + xi−jx

′
i

)
��5 Ψ0 =

∑N
i=1 khz(ui)wi(z) ε

2
i x

′
ixi0

Γ̂hac(z) = f̂(z)

(
Ψ0(z) +

m∑
j=1

ωj,mΨj(z)

)∥∥K2
2

∥∥ .
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