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üüü���IIIÿÿÿþþþØØØ������...

�Äü�IÿþØ��.{
Y = g

(
βTX

)
+ ε

W = X + U

Ù¥g(·)´�����éX¼ê
β = (β1, · · · , βp)T´p× 1����Iëê�þ, ÷v‖β‖ = 1

ε´�ÅØ�, ÷vE(ε | X) = 0

ÿþØ�U ∼ N (0,Σuu), �Õáu(X,Y ), �b�Σuu®�
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SIMEX���OOO§§§SSS

(1) �[Ú: éuz��i = 1, · · · , n, �)�ÅCþS�

Wib(λ) = Wi + (λΣuu)1/2 Uib, b = 1, · · · , B,

Ù¥Uib ∼ N (0, Ip) , Ip´p× p�ü 
.

(2) �OÚ: b�éX¼êg(·)këY����ê, éut0�

�S�:t, g(t)U
^���5¼ê?1%C, =

g(t) ≈ g (t0) + g′ (t0) (t− t0) ≡ a+ b (t− t0)

e¡0�Äuêâ8{(Yi,Wib(λ)) , i = 1, · · · , n, b = 1, · · · , B},
'u���IëêβÚéX¼êg(·)��O¯K.
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Ú½1. éu�½�t0Úβ. ½Âe¡�\����¦8I¼

ê

n∑
i=1

{
Yi − a− b

[
βTWib(λ)− t0

]}2
Kh

(
βTWib(λ)− t0

)
,

Ù¥Kh(·) = h−1K(·/h),K(·)´Ø¼ê, h´I°. {üO�, �

�

ĝ (β, λ; t0) =

n∑
i=1

Mni (β, λ; t0)Yiĝ
′ (β, λ; t0) =

n∑
i=1

M̃ni (β, λ; t0)Yi
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Ú½2. æ^/��©þ0�{=�Rp�m¥ü �¥¡þ�:�Rp�mü ¥�S

:. äNg´´: β(r) = (β1, · · · , βr−1, βr+1, · · · , βp)TL«�Kβ�1r�©þβr±

��p− 1�ëê�þ. �
{ü, Ø�b½β�1r�©þβr´����©þ. ù�ýë

êβ(r)÷v
∥∥∥β(r)

∥∥∥ < 1. Kβ3ýëêβ(r)�,���S´k����, ÙJacobianÝ


´

Jβ(r) = (γ1, · · · , γp)
T
,

Ù¥γs(1 ≤ s ≤ p, s 6= r)´��(p− 1)��ü �þ, �s < r�, Ù1s����1,

�s > r�, Ù1s− 1����1, 
γr = −
(

1−
∥∥∥β(r)

∥∥∥2
)−1/2

β(r).
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½Â'uβ(r)��O�§Xe

1

n

n∑
i=1

η̂ib(β, λ) = 0,

þª�du4�zQ(β) = E[Y − ĝ(β, λ; βTW )]2

Ù¥η̂ib(β, λ) =
[
Yi − ĝ

(
β, λ; βTWib(λ)

)]
ĝ′h1

(
β, λ; βTWib(λ)

)
JT
β(r)Wib(λ).

¦^Newton-RaphsonS��{¦)�§, ��β(r)��O, P�β̂(r)
b (λ). ?
���I

ëêβ��O, P�β̂b(λ).

Ú½3. éβ̂b(λ)'ub = 1, · · · , B?1²þ, Kβ̂(λ)½Â�

β̂(λ) = 1
B

∑B
b=1 β̂b(λ)
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(3) 	íÚ: ½Â	í¼êG(λ,Γ). Äu	í¼êG(λ,Γ),

é{β̂(λ), λ ∈ Λ}3{λ ∈ Λ}þ'uΓ�[Ü£8�., �±¼

�Γ��O, P�Γ̂. �����β�SIMEX�O½Â�

β̂SIMEX = G(−1, Γ̂).

5¿�: XJλòz�0, β̂Naive = G(0, Γ̂)ÒL«�ÑÿþØ��

����O, =��^W�OX����Oþ.
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3�OÚ¥�Ú½1¥, ^SIMEX�Oβ̂SIMEX�Oβ, ¿�^

I°h2¼��Oĝb (λ; t0), ,�'ub = 1, · · · , B�²þ, Kk

ĝ (λ; t0) =
1

B

B∑
b=1

ĝb (λ; t0)

'uA, 4�z ∑
λ∈Λ

{ĝ (λ; t0)−G(λ;A)}2

K�¼��OÂ. ?�Ú, �¼�éX¼êg(·)�SIMEX�O�

ĝSIMEX (t0) = G(−1, Â)
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½n 1

b��K^�(C1)�^�(C7)¤á"�n→∞�§Kk
√
n
(
β̂SIMEX − β

)
´ìC�

��, þ��0, ìC���
�

GΓ(−1,Γ)Σ(Γ) {GΓ(−1,Γ)}T

Ù¥GΓ(λ,Γ) =
{
∂/∂(Γ)T

}
G(λ,Γ).
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½n 2

b��K^�(C1)�^�(C7) ¤á. XJnh5
2 = O(1), �n→∞ÚB → ∞ �, Ké

X¼ê�SIMEX�OĝSIMEX (t0) �ìC �ÚìC��©O�

C(Λ,A)
∑
λ∈Λ

1

2
h

2
2µ2g

′′
(λ; t0) γ(λ,A)

Ú

[nh2f0 (t0)]
−1
ν2 Var

(
Y | βT

W = t0
)
C(Λ,A)DC

T
(Λ,A),

Ù¥g(λ; t) = E
(
Y | βTWb(λ) = t

)
.
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�Äe¡�ü�IÿþØ��. Yi = −2
(
βTXi − 1

)2
+ 1 + εi,

Wi = Xi + Ui, i = 1, · · · , n,

Ù¥

β = (β1, β2)
T

= (
√

3/3,
√

6/3)T

Xi´������Å�þ, z�©þÕá�5guN(0, 1)

εi ∼ N
(
0, 0.22

)
Ui ∼ N

(
0, diag

(
σ2
u, 0
))
, �σu = 0.2, 0.4, 0.6L«ØÓ�ÿþØ

�Y²
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n = 50, 100Ú150

­E�[gê�N = 500

éuSIMEX�{, �λ = 0, 0.2, · · · , 2ÚB = 50

EpanechnikovØ¼êK(u) = 0.75
(
1− u2

)
+

h, h1Úh2�©O��cn−1/4(log n)−1/2, cn−1/5 Úcn−1/5, Ù

¥c�βT
intX�IO�
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éX¼êg(t)�Oĝ(t)��¤�¹, ^þ��Ø�(root mean

squared error, RMSE)?1µd

RMSE =

[
n−1
grid

ngrid∑
k=1

{ĝ (tk)− g (tk)}2
]1/2

Ù¥ngrid ´�f:ê, �{tk, k = 1, 2, . . . , ngrid }´�må��f
:, �[O�¥�ngrid = 15.
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ã2: (a) ¢�L«éX¼êg(t)�ý¢­�, ä�L«g,�O�

[Ü­�, :ä�L«SIMEX�O�[Ü­�, Ù

¥n = 100Úσu = 0.4; (b) Äu500g­EÁ��éX¼êg(t)ü

«�O�RMSE���ã
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