
149ò15Ï ê Æ Æ � ¥©� Vol.49, No.5

20069� ACTA MATHEMATICA SINICA, Chinese Series Sept., 2006©Ù?Ò: 0583-1431(2006)05-0985-04 ©zI£è: A�k�¥%Ø��ý¥�å��5�.¥�5�O��NN5¶�{ Ç�öuÀ���ÆÚOXþ° 200062

E-mail: changyu 2000@yahoo.com; wjhstat1@yahoo.com.cn�Æ�¨SÆ� ¨S 336000Á � �©ïÄ
�5�. (Y, Xβ, σ2V, V ≥ 0)3�¥%Ø��ý¥�å: (β−
β0)

′N(β−β0) ≤ σ2, N ≥ 0eý¥¥% β0 é�5�O��NN5�KǑ,y²
éuäk,«(�� β1 Ú β2, �5�. (Y, Xβ, σ2V, V ≥ 0) 3�¥%Ø��ý¥�å: (β−β1)
′N(β−β1) ≤ σ2, N ≥ 0��¥%Ø��ý¥�å: (β−β2)

′N(β−β2) ≤
σ2, N ≥ 0 e��NN�5�Oa´�Ó�.'� �NN5; ý¥�å; �5�.
MR(2000) ÌK©a 62C15¥ã©a O212

Admissibility of Linear Estimator in Linear Models with Respect

to an Incomplete Non-Central Ellipsoidal Restriction

Chang Yu LU Jian Hong WU

Department of Statistics, East China Normal University, Shanghai 200062, P. R. China

E-mail: changyu 2000@yahoo.com; wjhstat1@yahoo.com.cn

Xue Qin CHEN

Yichun University, Yichun 336000, P. R. China

Abstract This paper studies the influence of β0 which is the center of an ellipse to the
admissibility of linear estimator in the situation of an incomplete non-central ellipsoidal
restriction (β − β0)

′N(β − β0) ≤ σ2, N ≥ 0 in linear model (Y, Xβ, σ2V, V ≥ 0) .The
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central ellipsoidal restriction of (β − β1)
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′N(β − β2) ≤ σ2, N ≥ 0 for β1 and β2 with certain
structure.
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EY = Xβ, Cov (Y ) = σ2V,Ù¥ Y ´ n ��þ, X ´ n× p Ý
 (®�), V ´ n× n ®���K½Ý
. (β, σ2) Ǒ��ëê, Pd�.Ǒ (Y, Xβ, σ2V, V ≥ 0). ·�ïÄ�ëêÉXe�¥%Ø��ý¥�å���5�O��NN5 H(N, β0) = {(β, σ2) : (β − β0)

′N(β − β0) ≤ σ2}, N ≥ 0, β0®�.P L H = {AY, AǑ t×nÝ
 }. ¡ R(Sβ, σ2, d) = E(d−Sβ)′(d−Sβ)Ǒ Sβ ��O�ºx. e d1, d2 ´ Sβ �ü��O, � R(Sβ, σ2, d2)−R(Sβ, σ2, d1) ≥ 0, ∀ (β, σ2) ∈ H(N, β0),��3 (β1, σ
2
1) ∈ H(N, β0) ¤áî�Ø�ª�, ¡3 H(N, β0) e d1 `u d2. ^ d

L
∼ g(β)[Θ]L«�ëê (β, σ2) ∈ Θ�,3�g�� L(d, g(β)) = ‖d− g(β)‖e,3�Oa L ¥, d´ g(β)��NN�O.3�� Gauss–Markov�. (Y, Xβ, σ2V, V ≥ 0)¥,éu��ëê¼ê Sβ,P ALH(S, N ,

β0) = {AY : AY
L H
∼ Sβ[H(N, β0)]}. éu�½�Ý
 A, B : A′, trA, ©OL« A �=�!,, A ≥ 0 L« A Ǒ�K½Ý
, A − B ≥ 0 L« A, B, A − B þǑ�K½Ý
. Ù�PÒ�© [1, 2]. © [3] �Ñ: e y ´���ÅCþ, Ey = β, Dy = σ2, (β, σ2) ∈ R × R+, K
ay

L H
∼ β[H(n, β0)], β0 6= 0 ⇔ 0 ≤ a ≤

1

1 + min(1, n)
.¯¢þ,þã(JkØ.�©½n 4L² ay

L H
∼ β[H(n, β0)]�¿�^�Ø=� β0 �',� n Ǒ�', �� β0 6= 0, n ≥ 0 =�. í2�õ��/��(J½n 1, ½n 2.

1 (J�y²½n 1 3��� Gauss–Markov�. (Y, Xβ, σ2V, V ≥ 0) e, e k 6= 0, K ALH(S, N ,

β0) = ALH(S, N, kβ0).y² ´�, �Ly·K: 3��� Gauss–Markov�. (Y, Xβ, σ2V, V ≥ 0) e, k 6= 0,e AY
L H
∼ Sβ[H(N, kβ0)], KAY

L H
∼ Sβ[H(N, β0)]. e�3 B, �� ∀ (β, σ2) ∈ H(N, β0),

R(Sβ, σ2, BY ) ≤ R(Sβ, σ2, AY ), = ∀ (β, σ2) ∈ H(N, β0),

σ2tr BV B′ + β′(BX − S)′(BX − S)β ≤ σ2tr AV A′ + β′(AX − S)′(AX − S)β,l ∀ (β, τ2) ∈ Rp × R+,

τ2tr BV B′ + tr BV B′(β − β0)
′N(β − β0) + β′(BX − S)′(BX − S)β

≤ τ2tr AV A′ + tr AV A′(β − β0)
′N(β − β0) + β′(AX − S)′(AX − S)β. (1)d (1) ª, ��

trAV A′ − trBV B′ ≥ 0, (2)

(tr AV A′ − trBV B′)(β − β0)
′N(β − β0)

+ β′[(AX − S)′(AX − S) − (BX − S)′(BX − S)]β ≥ 0, ∀β ∈ Rp, (3)Ó�¤á.d (3) ª��, k 6= 0 �
(tr AV A′ − trBV B′)(β − kβ0)

′N(β − kβ0)

+ β′[(AX − S)′(AX − S) − (BX − S)′(BX − S)]β ≥ 0, ∀β ∈ Rp, (4)=d (2), (3) ªÓ�¤á�� (2), (4) ªÓ�¤á.
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τ2trBV B′ + tr BV B′(β − kβ0)
′N(β − kβ0) + β′(BX − S)′(BX − S)β

≤ τ2tr AV A′ + tr AV A′(β − kβ0)
′N(β − kβ0) + β′(AX − S)′(AX − S)β, (5)� ∀ (β, σ2) ∈ H(N, kβ0), k 6= 0,

σ2tr BV B′ + β′(BX − S)′(BX − S)β ≤ σ2tr AV A′ + β′(AX − S)′(AX − S)β. AY
L H
∼ Sβ[H(N, kβ0)], � ∀ (β, σ2) ∈ H(N, kβ0), k 6= 0,

σ2tr BV B′ + β′(BX − S)′(BX − S)β ≡ σ2tr AV A′ + β′(AX − S)′(AX − S)β.l ∀ (β, σ2) ∈ H(N, β0),

σ2tr BV B′ + β′(BX − S)′(BX − S)β ≡ σ2tr AV A′ + β′(AX − S)′(AX − S)β.ù`²3 H(N, β0) eØ�3`u AY �àg�5�O, = AY
L H
∼ Sβ[H(N, β0)].½n 2 3��� Gauss–Markov�. (Y, Xβ, σ2V, V ≥ 0) e, e R(M

...β2) = R(M
...β1),K ALH(S, N, β2) = ALH(S, N, β1), Ù¥ R(M

...βi) L«dÝ
 M ���þÚ βi )¤��5�m, i = 1, 2 � M ÷v NM = 0. y²Ñ.½n 3 3��� Gauss–Markov�. (Y, Xβ, σ2V, V ≥ 0) e, � N − N1 ≥ 0, AY
L H
∼

Sβ[H(N, β1), K AY
L H
∼ Sβ[H(N1, β1).y² e�3 B�� ∀ (β, σ2)∈H(N1, β1), R(Sβ, σ2, BY ) ≤ R(Sβ, σ2, AY ),= ∀ (β, σ2) ∈

H(N1, β1),

σ2tr BV B′ + β′(BX − S)′(BX − S)β ≤ σ2tr AV A′ + β′(AX − S)′(AX − S)β,l ∀ (β, τ2) ∈ Rp × R+,

τ2tr BV B′ + tr BV B′(β − β1)
′N1(β − β1) + β′(BX − S)′(BX − S)β

≤ τ2tr AV A′ + tr AV A′(β − β1)
′N1(β − β1) + β′(AX − S)′(AX − S)β. (6)d (6) ª��

trAV A′ − trBV B′ ≥ 0, (7)

(tr AV A′ − trBV B′)(β − β1)
′N1(β − β1)

+ β′[(AX − S)′(AX − S) − (BX − S)′(BX − S)]β ≥ 0, ∀β ∈ Rp, (8)Ó�¤á.du N − N1 ≥ 0, d (7), (8) ª��
(tr AV A′ − trBV B′)(β − β1)

′N(β − β1)

+ β′[(AX − S)′(AX − S) − (BX − S)′(BX − S)]β ≥ 0, ∀β ∈ Rp. (9)d (7), (9) ª�� ∀ (β, τ2) ∈ Rp × R+,

τ2tr BV B′ + tr BV B′(β − β1)
′N(β − β1) + β′(BX − S)′(BX − S)β

≤ τ2tr AV A′ + tr AV A′(β − β1)
′N(β − β1) + β′(AX − S)′(AX − S)β. (10)� ∀ (β, σ2) ∈ H(N, β1),

σ2tr BV B′ + β′(BX − S)′(BX − S)β ≤ σ2tr AV A′ + β′(AX − S)′(AX − S)β AY
L H
∼ Sβ[H(N, β1)], � ∀ (β, σ2) ∈ H(N, β1),

σ2tr BV B′ + β′(BX − S)′(BX − S)β ≡ σ2tr AV A′ + β′(AX − S)′(AX − S)β,
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σ2tr BV B′ + β′(BX − S)′(BX − S)β ≡ σ2tr AV A′ + β′(AX − S)′(AX − S)β.ù`²3 H(N1, β1) eØ�3`u AY �àg�5�O, = AY
L H
∼ Sβ[H(N1, β1)].½n 4 � y ´���ÅCþ, EY = β, DY = σ2, (β, σ2) ∈ R × R+, K

(i) ay
L H
∼ β[H(n, 0)] ⇔ 0 ≤ a ≤ 1

1+n
;

(ii) ay
L H
∼ β[H(n, β0)], β0 6= 0 ⇔ ay

L H
∼ β[H(0, 0)].y² (i) d© [4] ��.

(ii) 7�5. du n − 0 ≥ 0, �â½n 3 �� ay
L H
∼ β[H(n, β0)] ⇒ ay

L H
∼ β[H(0, β0)],=� ay

L H
∼ β[H(0, 0)].¿©5. � ay

L H
∼ β[H(0, 0)], d (i) �

0 ≤ a ≤ 1. (11)b� ay
L H
∼ β[H(n, β0)], β0 6= 0 Ø¤á, K�3 by, �� E(by − β)2 ≤ E(ay − β)2, =

∀ (β, σ2) ∈ H(n, β0),

σ2b2 + β2(b − 1)2 ≤ σ2a2 + β2(a − 1)2, (12)���é,�: (β1, σ2
1) ¤áî�Ø�ª. w,, Ø��� b ≥ 0, d (12) ª�� ∀ (β, τ2) ∈

R × R+,

τ2b2 + [nb2 + (b − 1)2]β2 − 2nβ0b
2β + nβ2

0b2 ≤ τ2a2 + [na2 + (a − 1)2]β2 − 2nβ0a
2β + nβ2

0a2,� 0 ≤ b < a,Ø�� b = ka, 0 ≤ k < 1. - f(k, β) = {na2 +(a− 1)2− [nk2a2 +(ka− 1)2]}β2 −

2nβ0a
2(1 − k2)β + nβ2

0a2(1 − k2) = A(k)β2 − 2B(k)β + C(k), Ù¥
A(k) = na2 + (a − 1)2 − [nk2a2 + (ka − 1)2]; B(k) = nβ0a

2(1 − k2); C(k) = nβ2
0a2(1 − k2);

∆ = B2(k) − A(k)C(k) = na3(1 − k2)(1 − k)β2
0 [2 − a(1 + k)].5¿�, �3 k ∈ [0, 1), � f(k, β) ≥ 0, ∀β ∈ R, =�3 k ∈ [0, 1), �� {

A(k) > 0,

∆ ≤ 0,
Ǒ=

{

a(1 + k)(n + 1) − 2 > 0,

2 − a(1 + k).
(13)

(13) ª�)Ǒ k ≥ 2

a
− 1.Ïd7Lk a > 1, ù� (11) ªgñ, �Ø�3`u ay �àg�5�O, =y²


ay
L H
∼ β[H(n, β0)], β0 6= 0. ë � © z
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