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μ

g(μ) = η(X,θ) = Xθ,

g X θ
θ̂

θ (XTWX)(−1) W
g(μ)

Yi ∼ Bin(ni, pi)
m

g(μi) = ln

(
pi

1− pi

)
= β(xi − α).

m θ (θ̂) =

©



(XTWX)−1{1 +O(m−1)},
M(X, θ)

M(X,θ) = XTWX =
m∑
i=1

{nipi(1−pi)}
(

β2 −β(xi − α)
−β(xi − α) (xi − α)2

)
,

θ = (α, β)

m ni → ∞
O(n−1

i )

k = 2
g(μ) W ∗

w∗
ii =

{
1

nipi(1− pi)
+

(1− 2pi)
2

4ni(ni − 1)p2i (1− pi)2

}−1

,

= (w−1
ii + vii)

−1

wii i W vii =
(1−2pi)

2

4ni(ni−1)p2i (1−pi)2

W ∗

M∗(X,θ) = XTW ∗X =
m∑
i=1

w∗
ii

(
β2 −β(xi − α)

−β(xi − α) (xi − α)2

)
.



. [|{M∗(ξ,θ)}|], [|{(M(ξ,θ)}|], [|{M∗(ξ,θ)}|] −
[|{M(ξ,θ)}|]

ξ
φ1(M(ξ)) = Eθ

{
[ {M(ξ,θ)}]}.

M∗(ξ,θ) M(ξ,θ)
φ∗
1. φ∗

1

φ1 ni → ∞ pi =
1
2 vii

w∗
ii = wii φ∗

1 = φ1.
φ1 φ∗

1 N = 30

α = 0 pi =
1
2 .

pi
1
2

ni → ∞.

vii

ni

ni

ni → ∞

φ∗
1 φ1 M∗ M
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W ∗ W
vii

M∗ M

φ∗
1

φ∗ φ∗ ξ0

ξ0 φ∗(ξ)

ξ0 supx∈χd(ξ, x)

supx∈χd(ξ0, x) = 0

d(ξ∗, x) =
∫

[{M∗−1(ξi,θ)}M∗(x,θ)p(θ)dθ]− p,

p

M∗ d(ξ, x)

φ∗
1(M

∗(ξ)) = Eθ

{
[ {M∗(ξ,θ)}]}

N ξ∗

m xi wi

φ∗
1(M

∗(ξ)) α
β

i = 0 ξi
χ



χ
x ∈ χ ξi

ε

d(ξ∗, x) � ε,

ξi

xi

x∈χ
∫

[{M∗−1(ξ,θ)}M∗(x,θ)p(θ)dθ]

=

∫
[{M∗−1(ξi,θ)}M∗(xi,θ)p(θ)dθ].

ξi+1 = λiξi + (1 − λi)xi λi∑
i�1 λi = ∞ limi→∞ λi = 0

i i+ 1

α ∈ [−0.3, 0.3] α ∈ [−1, 1]
β ∈ [6, 8] d(ξ∗, x)
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α ∈ [−0.3, 0.3] α ∈ [−1, 1]



. d(ξ∗, x) N = 500 N = 35

Ci =
Ciξ∗

Ciξ
, Vi =

Viξ

Vi∗ξ
,

Ci. Vi.

i ∈ {α, β} ξ ξ∗ C =
Cαξ∗+Cβξ∗
Cαξ+Cβξ

V = VαVβ

α β ξ∗

ξ C > 1
V > 1

ξ∗

ξ
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α β

α β

ξ∗ ξ

α ∈ [−1, 1] β ∈ [6, 8]

Vξ(α) Vξ∗(α) Vξ(β) Vξ∗(β) Cξ(α) Cξ∗(α) Cξ(β) Cξ∗(β)

ξ∗ ξ
ξ∗

α ∈ [−1, 1] β ∈ [6, 8]

Vα Vβ Cα Cβ V C

V C



N
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rβ :=? : rμ :=? : βL :=? : βU :=? : μL := −? : μU :=? : u1 :=
(μU − μL)/rμ : u2 := (βU − βL)/rβ : xL := −2 : xU := 2 : o :=? :
k := 2 : q := 500 : x[1] := −2 : w[1] := .5 : x[2] := 2 : w[2] := .5;N :=?

M [1, 1] := β2∗sum((1/(o∗w[i]∗1/(1+e(−β∗(x[i]−μ)))∗(1−1/(1+e(−β∗(x[i]−μ)))))
+(1−2∗1/(1+e(−β∗(x[i]−μ))))2/(4∗o∗w[i]∗(o∗w[i]−1)∗1/(1+e(−β∗(x[i]−μ)))2

∗(1− 1/(1 + e(−β∗(x[i]−μ))))2))(−1), i = 1..k);

M [1, 2] := −β ∗ sum((x[i]− μ) ∗ (1/(o ∗ w[i] ∗ 1/(1 + e(−β∗(x[i]−μ)))
∗(1 − 1/(1 + e(−β∗(x[i]−μ))))) + (1 − 2 ∗ 1/(1 + e(−β∗(x[i]−μ))))2/(4 ∗ o ∗ w[i] ∗
(o ∗ w[i]− 1) ∗ 1/(1 + e(−β∗(x[i]−μ)))2

∗(1− 1/(1 + e(−β∗(x[i]−μ))))2))(−1), i = 1..k) :

M [2, 1] := M [1, 2] :

M [2, 2] := sum((x[i]− μ)2 ∗ (1/(o ∗ w[i] ∗ 1/(1 + e(−β∗(x[i]−μ)))
∗(1 − 1/(1 + e(−β∗(x[i]−μ))))) + (1 − 2 ∗ 1/(1 + e(−β∗(x[i]−μ))))2/(4 ∗ o ∗ w[i] ∗



(o ∗ w[i]− 1)
∗1/(1 + e(−β∗(x[i]−μ)))2 ∗ (1− 1/(1 + e(−β∗(x[i]−μ))))2))(−1), i = 1..k) :

M [1, 1] := β2 ∗ (((1/((1/(1 + e(−β∗(t−μ))) ∗ (1− 1/(1 + e(−β∗(t−μ)))))))
+(((1− 2 ∗ 1/(1 + e(−β∗(t−μ))))2)/(4 ∗ (o ∗ 1− 1) ∗ 1/(1 + e(−β∗(t−μ)))2

∗(1− 1/(1 + e(−β∗(t−μ))))2)))(−1));

M [1, 2] := −β ∗ ((t−μ)∗ ((1/((1/(1+e(−β∗(t−μ)))∗ (1−1/(1+e(−β∗(t−μ)))))))
+(((1− 2 ∗ 1/(1 + e(−β∗(t−μ))))2)/(4 ∗ (o ∗ 1− 1) ∗ 1/(1 + e(−β∗(t−μ)))2 ∗ (1−
1/(1 + e(−β∗(t−μ))))2)))(−1));

M [2, 1] := M [1, 2] :

M [2, 2] := (((t− μ)2 ∗ ((1/((1/(1 + e(−β∗(t−μ))) ∗ (1− 1/(1 + e(−β∗(t−μ)))))))
+(((1− 2 ∗ 1/(1 + e(−β∗(t−μ))))2)/(4 ∗ (o ∗ 1− 1) ∗ 1/(1 + e(−β∗(t−μ)))2 ∗ (1−
1/(1 + e(−β∗(t−μ))))2)))(−1)));

forifrom1to(rβ)do
forjfrom1to(rμ)do
μ := μL+ u1/2 + u1 ∗ (j − 1) :
β := βL+ u2/2 + u2 ∗ (i− 1)
M1[rβ ∗ (i− 1) + j] := mm(t);
v[rβ ∗ (i− 1) + j] := MatrixInverse(m(k)) :
e[rβ ∗ (i− 1) + j] := multiply((M1[rβ ∗ (i− 1) + j], v[rβ ∗ (i− 1) + j]));
sum1 := sum1 + e[rβ ∗ (i− 1) + j] :

if(chek[1] + 500 ∗ chek[1]2 < 0.00001)then
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if(abs(x[i]− x[k]) < 0.1)then

if(w[i] < 0.07)then

if(j <> i)then

if(delta < delta1)then
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