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:

y = Xβ + ε, ε ∼ N
(

0, σ2In

)

, (1.1)

ª*«
y ¬ n × 1 ­$®�¯*°C± , X = (x1, x2, · · · xn)

′ ¬ n × p ²$³$´¶µ¸· , rank (X) = p, β ¬
p × 1 ­¶¹¶ºe»¶¼*°C± , ε = (ε1, ε2, · · · , εn)

′ ¬ n × 1 ­¾½K¿�ÀeÁ*°C± . Â¶ÃÅÄVÆ�ÇeÈ$É�Êe´ËÍÌ Ê�´ÍÎ�Ï¾¬ β̂ = (X ′X)
−1

X ′y, β̂k = (X ′X + kI)
−1

X ′y,
ª@« Ì »�¼ k > 0, I ¬�Ð�Ñ�µ

· . Ò ¥X§ Î¶Ó « , Ô/Õ�±�Ö¦×MØ
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ªÅ« Æ��� Ä Ü Hoerl
Ë
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Ò
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t¶× , r�s�Ï�Ð Ü r�s�t�×Vo / M
Ù
­ÅÄVÑ�Ò . Ó�ÔGÅS#$��
eä £¶¤*¥X§(¨Í©¦« »�¼*Ä�r$s

Ï�Õ��V÷$±�>1? , Ö�p : Vinod[12] >1?¾çHð�9 Bootstrap
Ë

Stein úeñ�Ë�Ì Ì ¥M§ ÄC»e¼�r�s
t�× ; Chaubey ×�Ø [13] -�. Bootstrap

Ë
Jackknife ú�ñ

Ò Ì Ê¶´ ��Ù1� �]� Ë )6Ú ¥(§¨�©¸«e¥M§�� ¼¦Ä é TSr�sut¶× ; Firinguetti
Ë

Bobadilla[14]

Ò ��� Ì Ê$´ Ë Edgeworth ÛÜ�Ý�Þ ¥K§�� ¼ÅÄ6ß�à�r$s�t�× ; á�â [15] �\��ç �$� Æ�ÇeÈ$É�Ê¶´*Ä £�¤Å¥X§(¨¾© »�¼*Ä
Æ�ÇZÎ�ã�r�s�Ï . X�ä���
��$ä ���$� Æ�ÇeÈ$É�Êe´*ÄV»¶¼¶Æ�Ç�Î�ã�r�s�ÏÅÄ�>�? É�õ�å Îæ1ç

, & ��� _�` Ì Ê$´ÅÄC»e¼eÆ�ÇZÎ�ã�r�s�ÏÅÄ6>�?Vè�¹�Û Ü , é�Q �e� ä�Q�5 I ç�>1? .

¬¦ç ¢X� ÄCú�ê , ë���ì�í ¨�© (1.1) Ä�î�Ð�Ñ�Ò
y = Zγ + ε, ε ∼ N

(

0, σ2In

)

, (1.2)

ª@«
Z = XP, γ = P ′β, Z ′Z = P ′X ′XP = Λ = diag(λ1, λ2, . . . λp), λi ≥ 0, i = 1, 2, . . . , p.

γ ÄCÆ�Ç$È(É Ë�Ì Êe´�ÎeÏ¶¬ γ̂ = (Z ′Z)
−1

Z ′y, γ̂k = (Z ′Z + kI)
−1

Z ′y. j�k , Hinkly

Ò ��E
[11]
« 
 0 (

��ï
) _�` Ì Ê$´�¬
γ̃k =

[

I + k(Z ′Z + kI)
−1

]

γ̂k =
[

I − k2(Z ′Z + kI)
−2

]

γ̂. (1.3)

�eÜ�ðX¨�©
(1.1) Ä,_�` Ì Ê$´ û�ñ�ò ¬
β̃k = P γ̃k =

[

P − Pk2(Λ + kI)
−2

]

γ̂ =
[

I − Pk2(Λ + kI)
−2

P ′
]

β̂.

2 óõô÷öõø÷ùÆú÷ûýüÆþ÷ÿ��������	�
¬¦ç�" M ��� _�` Ì Ê$´ÅÄCÆ�ÇZÎ�ã�r�s�Ï , ë���Ó�
���p ¢ ì�� .��


2.1
[15] � ³

(1)s ∈ S (Z)
Ü

θ Ä��eÎ Â ´¶± ,
ª���������� ¼ (pdf) ¬ f (s, θ),

ªÅ«
S (Z) = Θ;

(2) ä ��� ¼ p (θ) > 0, f̃ (S, θ) = f (S, θ)/p (θ) ¬ Ý(Þ���� ± ;

(3) ä���� θ ∈ Θ, r�s�Ï Cm (S)

 0 ¬ Cm (S) =

{

θ : f̃ (S, θ) ≥ m
}

,
ªÅ«

m > 0
Ü]F

P (θ ∈ Cm (S)) = 1 − α, ∀α ∈ (0, 1) e 
 0 Ä �"!� ;

(4) ä � ¼ p (θ) > 0, #%$ |C∗
m (θ)| = q (θ) |Cm (θ)|,

¡6h ä��&� C (S)
Ë

θ ∈ Θ '$#
|C∗ (θ)| ≤ q (θ) |C (θ)| .( #�$ ¡S��)�* , Ð Cm (S)

Ü
θ Ä�r�s�+�,¶¬ 1 − α ÄCÆ�ÇZÎ�ã�r�s�Ï .- 


2.1 N σ2 ÅVº , ä.�/��r1s$Ï C (S) '�# |C∗ (β)| ≤ |C (β)| , Ð β Ä,r1s�+0,
1 − α ÄCÆ�ÇZÎ�ã�r�s�Ï¶¬

∥

∥

∥

∥

XP
(

I − k2(Λ + kI)
−2

)−1

P ′β̃k − Xβ

∥

∥

∥

∥

2

≤ σ2χ2
p (1 − α) . (2.1)

1 Ò ¨¾© Ä,î�Ð�Ñ�Ò (1.2) Ò « , 2 S = γ̂ = (Z ′Z)
−1

Z ′y, Ð¶î Ü γ Ä3�¶Î Â ´�± , S

Ä pdf ¬
f (s, γ) ∝ exp

(

−1
/

2σ2‖Zs − Zγ‖2
)

.
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F ì�� 2.1 " f̃ (S, γ) = f (S, γ) R�d
Cm (S) =

{

γ : f̃ (S, γ) ≥ m
}

=
{

γ : ‖ŷ − Zγ‖2 ≤ σ2χ2
p (1 − α)

}

,

|C∗
m (γ)| =

∫

‖ŷ−Zγ‖2≤σ2χ2
p(1−α)

ds =
πp/2

[

σ2χ2
p (1 − α)

]p/2

|Z ′Z|1/2
Γ (p/2 + 1)

= |Cm (γ)| .

�eÜ Ò
|C∗ (γ)| ≤ |C (γ)| Ä�S3T )�*¾¢ , β Ä�r�s�+�, 1 − α ÄCÆ�ÇZÎ�ã�r�s�Ï¶¬

‖ŷ − Zγ‖2 ≤ σ2χ2
p (1 − α) .

éM¬
∥

∥

∥

∥

XP
(

I − k2(Λ + kI)
−2

)−1

P ′β̃k − Xβ

∥

∥

∥

∥

2

= ‖ŷ − Zγ‖2
, e ¡�8 4 É Þ .- 


2.2 N β ÅCº , ä0����r$s�Ï C (S) '�# |C∗ (σ2)| ≤ |C (σ2)|, Ð σ2 Ä�r$s.+�,
1 − α ÄCÆ�ÇZÎ�ã�r�sute×M¬

[

‖y − Xβ‖2

χ2
n (1 − α′

1)

‖y − Xβ‖2

χ2
n (α − α′

1)

]

. (2.2)

1 éM¬ S = 1
/

‖y − Zγ‖2 Ü
σ2 Ä��eÎ Â ´¶± ,

ª
pdf ¬ g̃ (s, σ2) = gn (1/σ2s) (1/σ2s)

2
, t >

0,
ªÅ«

gn ¬ χ2
n Ä pdf.

F ì�� 2.1 "
Cm (S) =

{

σ2 : g̃
(

S, σ2
)

≥ m
}

=
{

σ2 : m1 ≤ 1
/(

σ2S
)

≤ m2

}

,

ªÅ«
m1 = χ2

n (α − α1) , m2 = χ2
n (1 − α1) . 2 α′

1 = arg min
0<α1<α

{

m−1
1 − m−1

2

}

, U
(d/dα1)

(

m−1
1 − m−1

2

)

= m1
−2g−1

n (m1) − m2
−2g−1

n (m2) = 0,m1
2gn (m1) = m2

2gn (m2) 6= 0.

∣

∣C∗
m

(

σ2
)∣

∣ =
1

σ2

(

1

χ2
n (α − α′

1)
− 1

χ2
n (1 − α′

1)

)

=
∣

∣Cm

(

σ2
)∣

∣ .

é�Q |C∗ (σ2)| ≤ |C (σ2)| Ä�S3T )�*¾¢ , σ2 Ä�r�s�+�,¶¬ 1 − α ÄCÆ�ÇZÎ�ã�r�sute×M¬
Cm (S) =

[

‖y − Zγ‖2
/

χ2
n (1 − α′

1), ‖y − Zγ‖2
/

χ2
n (α − α′

1)
]

.

FS�
‖y − Zγ‖2

= ‖y − Xβ‖2
, V 8 4 É Þ .- 


2.3 N β, σ2 ¹eº , ä����Vr�s�Ï C (S) '�# |C∗ (β, σ2)| ≤ σp |C (β, σ2)|, Ð (β, σ2)Ä�r�s�+�, 1 − α ÄCÆ�ÇZÎ�ã�r�s�Ï¶¬
Cm (S1, S2) :=











(

β, σ2
)

:
g

(

1
nσ2

∥

∥

∥
y − XP

(

I − k2(Λ + kI)−2
)−1

P ′β̃k

∥

∥

∥

2
)

+ 1
nσ2

∥

∥

∥
XP

(

I − k2(Λ + kI)−2
)−1

P ′β̃k − Xβ
∥

∥

∥

2

≤ mα











,

×�W�Ñ�Ò

Cm (S1, S2) :=



































∥

∥

∥
XP

(

I − k2(Λ + kI)−2)−1
P ′β̃k − Xβ

∥

∥

∥

2

≤ nσ2

[

mα − g

(

1
nσ2

∥

∥

∥
y − XP

(

I − k2(Λ + kI)−2
)−1

P ′β̃k

∥

∥

∥

2
)]

,

1
nm2

∥

∥

∥
y − XP

(

I − k2(Λ + K)−2
)−1

P ′β̃k

∥

∥

∥

2

≤ σ2

≤ 1
nm1

∥

∥

∥
y − XP

(

I − k2(Λ + K)−2
)−1

P ′β̃k

∥

∥

∥

2

,
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ªÅ«
mα, m1, m2

à�¢X�
(2.5) Ò .1 F é�XÅÎ�x 
 � , S =

(

γ̂/‖ε̂‖, 1
/

‖ε̂‖2
) Ü

(γ, σ2) Ä��¦Î Â ´Å± ,
ªë«

‖ε̂‖2
=

‖y‖2 − ‖Zγ̂‖2
. 2 (N1, N2) =

(

γ̂, ‖ε̂‖2
)

, Ð ª pdf ¬
∣

∣Z ′Z
/(

2πσ2
)
∣

∣

p/2
exp

{

−1
/

2σ2‖Zn1 − Zγ‖2
}

fn−p

(

n2

/

σ2
)

1
/

σ2.

�eÜ
S = (S1, S2) Ä pdf ¬

f
(

s1, s2, γ, σ2
)

=
|Z′Z|1/2

(2πσ2)p/2
exp

{

−1
/

2σ2‖Zs1/
√

s2 − Zγ‖2
}

fn−p

(

1
/

σ2s2

) 1

σ2

∣

∣

∣

∣

∂ (n1, n2)

∂ (s1, s2)

∣

∣

∣

∣

, s2 > 0,

ª «
(N1, N2) =

(

S1

/√
S2, 1/S2

)

, Y û ) I0Z Ò |∂ (n1, n2)/∂ (s1, s2)| = 1/s2
2+p/2.

F ìV�
2.1 "

f̃
(

s1, s2, γ, σ2
)

= exp
{

−1
/

2σ2‖Zs1/
√

s2 − Zγ‖2
}

fn−p

(

1
/

σ2s2

) (

1
/

σ2s2

)2+p/2
, s2 > 0,

Cm (s1, s2) =
{(

γ, σ2
)

: f̃
(

s1, s2, γ, σ2
)

≥ m
}

,

∣

∣C∗
m

(

γ, σ2
)∣

∣ =

∫∫

f̃(s1,s2,γ,σ2)≥m

ds1ds2 =

∫∫

f̃(γ,σ2,s̃1,s̃2)≥m

σpds̃1ds̃2 = σp
∣

∣Cm

(

γ, σ2
)∣

∣ .

ªÅ«
s̃1, s̃2

F
s1 = σs̃1 + γ

√
s̃2 − γ, s2 = s̃2 y 
 .

é,Q ,

Ò
|C∗ (γ, σ2)| ≤ σp |C (γ, σ2)| Ä�S[T )�*Í¢ , (β, σ2) Ä6r�s0+�, 1 − α ÄVÆ�Ç�Î

ã�r�s�Ï¶¬
Cm (S1, S2) =

{

(

γ, σ2
)

: g

(

‖ε̂‖2

nσ2

)

+
‖ŷ − Zγ‖2

nσ2
≤ mα

}

, (2.3)

ªÅ«
g (x) = x − (1 + 2/n) log x

Ü�\"� ¼ Ë mα

Ü"] ' 
 Ä �"!� . éM¬
∥

∥

∥
y − XP

(

I − k2(Λ + kI)−2)−1
P ′β̃k

∥

∥

∥

2

= ‖ε̂‖2,

∥

∥

∥
XP

(

I − k2(Λ + kI)−2)−1
P ′β̃k − Xβ

∥

∥

∥

2

= ‖ŷ − Zγ‖2,

e ¡�8 4 É Þ .

WuéM¬

Cm (S1, S2) :=







‖ŷ − Zγ‖2 ≤ nσ2
[

mα − g
(

‖ε̂‖2
/

nσ2
)]

,

g
(

‖ε̂‖2
/

nσ2
)

≤ mα.

R�d , g
(

‖ε̂‖2
/

nσ2
)

≤ mα ×�W � m1 ≤ ‖ε̂‖2
/

nσ2 ≤ m2, g (m1) = g (m2) = mα.

é�Q , (2.3) ÒÍÄCÆ�ÇZÎ�ã�r�s�Ï¦Ä6×�W�Ñ�Òe¬

Cm (S1, S2) :=







‖ŷ − Zγ‖2 ≤ nσ2
[

mα − g
(

‖ε̂‖2
/

nσ2
)]

,

‖ε̂‖2
/

nm2 ≤ σ2 ≤ ‖ε̂‖2
/

nm1,
(2.4)
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ªÅ«
mα ^ y �

1 − α = n

∫ m2

m1

fn−p (nx)Fp (nmα − ng (x)) dx, (2.5)

Fn−p ¬ χ2
n−p ÄVÎ�_ � ¼ .

3 ���	� ü�`/a
b Ó , »e¼ β, σ2 Ä6Ç�î�r�s�Ï�p ¢ , Î ¡C¢ c ��d�e
d�e 1: N σ2 Å;º$U , β Ä�r�s�+�,¶¬ 1 − α r�s�Ï¶¬

∥

∥

∥

∥

XP
(

I − k2(Λ + kI)
−2

)−1

P ′β̃k − Xβ

∥

∥

∥

∥

2

≤ σ2χ2
p (1 − α) , (3.1)

d�e 2: N β Å;º$U , σ2 Ä�r�s�+�,¶¬ 1 − α r�sute×M¬
[

‖y − Xβ‖2
/

χ2
n (1 − α1)‖y − Xβ‖2

/

χ2
n (α2)

]

, (3.2)

ªÅ«
0 < α < 1, d α1 + α2 = α.

d�e 3: N β
Ë

σ2 ¹eº$U , (β, σ2) Ä�r�s�+�,¶¬ 1 − α Ä6Ç�î�r�s�Ï¶¬
∥

∥

∥

∥

XP
(

I − k2(Λ + kI)
−2

)−1

P ′β̃k − Xβ

∥

∥

∥

∥

2

≤ σ2χ2
p (1 − α) ,

∥

∥

∥

∥

y − XP
(

I − k2(Λ + kI)
−2

)−1

P ′β̃k

∥

∥

∥

∥

2

χ2
n−p (1 − α1

′′)
≤ σ2 ≤

∥

∥

∥

∥

y − XP
(

I − k2(Λ + kI)
−2

)−1

P ′β̃k

∥

∥

∥

∥

2

χ2
n−p (α2

′′)
(3.3)ªÅ«

(1 − α′) (1 − α′′) = 1 − α, α1
′′ + α2

′′ = α′′.
� Ò 8$õ]Fe¡C¢"f Ò û "

P

[

∥

∥

∥

∥

XP
(

I − k2(Λ + kI)
−2

)−1

P ′β̃k − Xβ

∥

∥

∥

∥

2

≤ σ2χ2
p (1 − α)

]

= 1 − α′,

P
[

χ2
n−p (α2

′′) ≤ ‖ε̂‖2
/

σ2 ≤ χ2
n−p (1 − α1

′′)
]

= 1 − α′′,ªÅ«
Zγ̂ g ε̂ Â�h�i Þ .¢ j ^ ¡S� Ç�î�r�s�Ï Ë ��� _�` Ì Êe´ÅÄVÆ�Ç�Î�ã�r�s�Ï�5 I )�Ú .

d�e 1: N σ2 Å;º�k β ¹eº$U .

Ò
|C∗ (γ)| ≤ |C (γ)| Ä�S3T )�*¾¢ , r�s�+�,¶¬ 1− α Ä

β Ç�î�r�s�Ï (3.1) Ò Ë Æ�ÇZÎ�ã�r�s�Ï (2.1) Ò(Â\T .

d�e 2: N β ÅHº�k σ2 ¹¶º1U .

Ò
r�s0+�,�¬ 1 − α

«
σ2 Ä�Ç�î�r�s�t¶× (3.2) Ò ,

ª
ß . te×�l ×�m&n (α1 = α2 = α/2),

Ò
|C∗ (σ2)| ≤ |C (σ2)| Ä�S3T )�*¾¢ , Æ�J�Ç�î�r�sute×

g(Æ�ÇZÎ�ã�r�sute× (2.2) Ò(Â\T ,
Ü e�#�r�sute× « Æ�J .d�e 3: N β, σ2 ¹eº$U . (3.3) Ò «Vß . Ä6Ç�î�r�s�Ï Ü l ×�m&n (α1

′′ = α2
′′ = α′′/2) l ×��� n 1 − α′ = 1 − α′′ =

√
1 − α. (3.3) ÒÍÄ6Ç�î�r�s�Ï�#�Î�ã

|C (S)| =

∫ ‖ε̂‖2/χ2
n−p(α2

′′)

‖ε̂‖2/x2
n−p

(1−α1
′′)

πp/2
[

σ2χ2
p (1 − α′)

]p/2

|Z′Z|1/2Γ (p/2 + 1)
dσ2

=
πp/2‖ε̂‖p+2

|Z′Z|1/2Γ (p/2 + 2)

[

χ2
p(1 − α′)

p/2

χ2
n−p(α2

′′)
p/2+1

− χ2
p(1 − α′)

p/2

χ2
n−p(1 − α1

′′)
p/2+1

]

,
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(2.3) Ò�o (2.4) Ò(Æ�ÇZÎ�ã�r�s�Ï¦Ä�Î�ã¶¬
|Cm (S)| =

∫∫

g(‖ε̂‖2/nσ2)+‖ŷ−Zγ‖2/nσ2≤mα

dσ2dγ =

∫∫

g(‖ε̂‖2/nσ2)+
∥

∥

∥

∥

(Z′Z )
1/2

(γ̂−γ)

∥

∥

∥

∥

2
/

nσ2≤mα

dσ2dγ

=
‖ε̂‖p+2

n|Z′Z|1/2
∫∫

g(x)+‖y‖2≤mα

x−p/2−2dxdy =
πp/2‖ε̂‖p+2

n|Z′Z|1/2Γ (p/2 + 1)

∫ m2

m1

[mα − g (x)]p/2

xp/2+2
dx.

� ³ C (S)
Ü

(3.3) ÒÅÄ,r1s$Ï ,
ª@«

S = (S1, S2) =
(

γ̂/‖ε̂‖, 1
/

‖ε̂‖2
)

Ð C (S) #�$
|C∗ (θ)| = σp |C (θ)| , θ ∈ Θ. p�< � , O�� M

|C (S)| =
∣

∣C
(

γ̂/‖ε̂‖, 1
/

‖ε̂‖2)
∣

∣ =
πp/2‖ε̂‖p+2

|Z′Z|1/2Γ (p/2 + 2)

[

χ2
p(1 − α′)

p/2

χ2
n−p(α2

′′)
p/2+1

− χ2
p(1 − α′)

p/2

χ2
n−p(1 − α1

′′)
p/2+1

]

,

|C (θ)| =
∣

∣C
(

γ, σ2)
∣

∣ =
πp/2σ−p−2

|Z′Z|1/2Γ (p/2 + 2)

[

χ2
p(1 − α′)

p/2

χ2
n−p(α2

′′)
p/2+1

− χ2
p(1 − α′)

p/2

χ2
n−p(1 − α1

′′)
p/2+1

]

,

�eÜ
|C∗ (θ)| =

∫ [σ2χ2
n−p(α2

′′)]−1

[σ2χ2
n−p(1−α1

′′)]−1

πp/2
[

σ2χ2
p (1 − α′) s2

]p/2

|Z′Z|1/2Γ (p/2 + 1)
ds2,

|C∗ (θ)| =
πp/2σ−2

|Z′Z|1/2Γ (p/2 + 2)

[

χ2
p(1 − α′)

p/2

χ2
n−p(α2

′′)
p/2+1

− χ2
p(1 − α′)

p/2

χ2
n−p(1 − α1

′′)
p/2+1

]

= σp |C (θ)| .

é�Q F ì�� 2.1 " |Cm (S)| ≤ |C (S)| .

4 q	rÒ ��s «
, ë�� -u. ��E [16] 
 �¸Ä$¼%t&u�v�w �Í� r�suÏ Ä û%x ¤ . y¾¼%t�Ï/u

Ô-ä é T z É Ä {�|�+�}
Ò%~�� Ë���� 9.� « å¸æ@Ä"�¾± y g�æ�å%+.}@Ä%�V� � � É Î

x1, x2, x3, x4 ���0���0�3���/�[���.��� . y������0� ����� n = 13 ���0��� , ���%� ���
��� ���� �¡�� � .¢�£

, ¤�¥�¦�§ [16] ¨�©	ª X ′X �%«�¬ ��­ λ1 = 105.406, λ2 = 809.952, λ3 =

5965.339, λ4 = 44663.303, ®�¯�°���­
k =

λmax

λmin

=
44663.303

105.406
= 423.726,

±"².³[´�µ�¶3·%¸ ���%�º¹�»0¼�½/� ¾"½�¿0À�Á . Â�Ã�©0ª�Ä β � σ2 �ºÅ0Æ�Ç"È�É�Ê
β̂ = (2.193, 1.1533, 0.7582, 0.4863)′, σ̂2

OLS = 5.8455.

Ë�Ì
, Í�Î�Ï[Ð�Ñ�Ò r = Rβ + e, e ∼ N(0, σ2), ®�Ó R = (1,−1, 1, 0), r = 0. ÔÕ¦0§ [16]

¨�Ö , Ï3Ð.Ñ"Ò Liu- × É�Ê (SRLTE) ­
β̂SRLTE (k, d) = (X ′X + kI)

−1
(X ′X − dI) (X ′X + R′R)

−1
X ′y, k > 0,−∞ < d < +∞.

Ø
k = 0.05, d = −0.5, Ù β̂SRLTE (0.05,−0.5) = (2.17985, 1.15688, 0.7466, 0.48857)′, » k =

0.05, d = −0.5 Ú , MSE
(

β̂SRLTE

)

= 0.0641.
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ó Ê0ô © β �3õ"ö0÷"É�Ê�ø ®�ù�ú�û�ü�ý�þ�­
β̃k = (2.1930457, 1.153326, 0.7585, 0.48632)′

MSE
(

β̃k

)

= σ2

4
∑

i=1

λi(λi + 2k)
2

(λi + k)
4 + k4

4
∑

i=1

γ2
i

(λi + k)
4 = 0.0637,

®&Ó σ2 ÿ σ̂2
OLS, γi

ÿ γ̂i = P ′β̂.���
, � k = 0.05, d = −0.5 Ú , MSE

(

β̃k

)

< MSE
(

β̂SRLTE

)

,
� Ú Â�Ã���� �[õ�ö.÷

É�Ê β̃k �
	�� .��

, � ²���� ­ 95% (β, σ2) �ºÅ0Æ���� � ²�� ­

∥

∥

∥
y − XP

(

I − k2(Λ + kI)−2
)−1

P ′β̃k

∥

∥

∥

2

13σ2
− 1.1538 log

∥

∥

∥
y − XP

(

I − k2(Λ + kI)−2
)−1

P ′β̃k

∥

∥

∥

2

13σ2
+

∥

∥

∥

(

β̃k − β
)′[

XP
(

I − k2(Λ + kI)−2
)−1

P ′ − X
]′ [

XP
(

I − k2(Λ + kI)−2
)−1

P ′ − X
] (

β̃k − β
)
∥

∥

∥

2

13σ2

≤ m0.05,

®&Ó m0.05 = 2.249, P ­ X ′X �º«�¬ ¸ � , Λ = diag(λ1, λ2, . . . λp), λi ­ X ′X �º«�¬�� .Ø���� Å0Æ���� � ²�� Ó � β ­ β̂SRLTE (0.05,−0.5), ¤�¥ Matlab Ê0ô , ©0ª
�������
­ 1.1166. Ô � 1.1166 < 2.249, ! µ β̂SRLTE ����»�" � õ"ö0÷"É�Ê&�ºÅ0Æ���� � ²�� Ó .
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MINIMUM-VOLUME CONFIDENCE SETS OF PARAMETERS

BASED ON JACKKNIFED RIDGE ESTIMATOR FOR LINEAR

REGRESSION MODELS

GUO Tong-ge, HU Hong-chang

(Department of Mathematics and Statistics, Hubei Normal University, Huangshi 435002, China)

Abstract: In this paper, based on the ridge estimator, we investigate the minimum volume

confidence sets of unknown parameters in the normal linear regression models. By using the

Jackknife method, the minimum volume confidence sets of unknown parameters in different cases

are obtained. Finally, the minimum volume confidence sets are compared with the classical

confidence sets, and our confidence sets are the best in the sense of minimum volume.

Keywords: Jackknife ridge estimation; linear regression; confidence set; ridge estimator
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