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§1 Ú ó�Ä¹kü��Å�AÚ�p�^�Panel�.
yijt = β0 + x

′

ijtβ + µi + νj + γij + εijt, i = 1, · · · , a, j = 1, · · · , b, t = 1, · · · , c, (1)ùpβ0Ǒ�å; β = (β1, · · · , βk)
′Ǒ£8Xê; µi, νjǑ�Å�A; γijǑ�p�A; εijtǑ�ÅØ�.b½¤k�µi, νj , γij , εijtÑ�pÕá, �

µi ∼ N(0, σ2
µ), νj ∼ N(0, σ2

ν), γij ∼ N(0, σ2
γ), εijt ∼ N(0, σ2

e).Py = (y111, . . . , y11c, . . . , yab1, · · · , yabc)
′

, X = (x111, . . . , x11c, . . . , xab1, · · · , xabc)
′

, µ =

(µ1, . . . , µa)
′

, ν = (ν1, . . . , νb)
′

, γ = (γ11, . . . , γab)
′

, ε = (ε111, . . . , εabc)
′

. K�.(1)��¤Ý
/ª
y = 1abcβ0 + Xβ + (Ia ⊗ 1b ⊗ 1c)µ + (1a ⊗ Ib ⊗ 1c)ν + (Ia ⊗ Ib ⊗ 1c)γ + ε, (2)ùp1aL«©þ�Ǒ1�a���þ, IaL«a�ü 
, ⊗ÎÒL«Kronecker�È.3¢SA^¥, 'u��©þb�u�Ú«m�O¯K�ïÄ, ´��¹ÉÚOÆ['5��K. ÄuTusiÚWeerahandi[1]ÚWeerahandi[2]©OJÑ
2Âp-�(generalized p value)ÚÂvFÏ: 2013-06-21 ?£FÏ: 2013-11-18Ä7�8: I[g,�ÆÄ7(11171011); �®½g,�ÆÄ7(1132007); �®ó��Æ®u<â℄Ï�8; �®ó��ÆA^ênÆ�êÆÚÚOÆ��Eu�Ä7; �®½���E�8(km201410005011); T²Æ��ÆÄ7(BZXYL1105); �®ó��ÆïÄ)�EÄ7(ykj-2013-9667)



172 p � A ^ ê Æ Æ � 129ò12Ï2Â�&«m(generalized confidence interval)�Vg, Weerahandi[3]�é·Ü�.¥��©þ�ü>b�u�¯K, ïá
�«u��{. ZhouÚMathew[4]©O�Ä
·Ü�.¥ü���©þ�wÍ5u�¯KÚü���©þ�'�¯K. LiÚLi[5]3�²ï�Å�A�.¥, �E
��©þÚ��&«m. MathewÚWebb[6]�é�©Û�èu�êâ�'�·Ü�., �Ä
��©þ�b�u�Ú«m�O¯K. Ofversten[7]|^��C�ïá
�²ï�5·Ü�.¥��©þ�°(u�. YeÚWang[8]é²ïêâe���Å�A�.�ü���©þ�EÑ°(u�Ú�&«m, ¿ò(Jí2�ü�Õá²ï�.��©þ�'�. MaÚWang[9]é¹kü���©þ��Å�AǑ?¿
��5·Ü�.���©þü>u�¯K�Ñ
°(�Fu�ÚÄu2Âp-��u�.

Panel�.��þ´�«äk�Ø�(�(nested error structure)��5£8�., §~Ñy3Oþ²L, Á��O, Ä�N��¯K¥. éuPanel�.¥�b�u�¯K,

YeÚWang3[10]¥?Ø
�k���Å�Aµi���©þ�?¿�5|Ü�°(u�Ú�&«m. ChengÚWang3[11]¥?Ø
��p�A=γij = 0��.¥��©þ�°(u�Ú�&«m¿?Ø
u��ØC5. �©ò|^2Âp�Ú2Â�&«m�Vgédäkü��Å�AÚ�p�A��.�ÑÙ��©þ��aü>b�u�¯K�°(u�, �Eëê��&«m, ¿?Øk'ÚO5�.

§2 2Âp�Ú2Â�&«m�XǑ©Ù�6uëê(θ, η)��ÅCþ, Ù¥θǑu�ëê, ηǑõ{ëê, �η�±Ǒëê�þ, bX�u�b�
H0 : θ ≤ θ0 ←→ H1 : θ > θ0, (3)ù�θ0Ǒýk�½�.-xǑX�*ÿ�, ½Â��2Âu�CþT1(X ; x, θ, η),§÷vXe^�:

(a) T1(X ; x, θ0, η)�©Ù�õ{ëê�';

(b) T1(X ; x, θ, η)�*ÿ�T1(x; x, θ, η)�?Û��ëê�';

(c) éu�½�xÚη, T1(X ; x, θ, η)�©Ù'uθ�ÅüNO(stochastically increasing)½�ÅüN~(stochastically decreasing). (4)�T1(X ; x, θ, η)�©Ù´'uθ�ÅüNO�, éub�u�¯K(3), 2Âp-�½ÂǑ
P (T1(X ; x, θ, η) ≥ t | θ = θ0),ùpt = T1(x; x, θ, η). �T1(X ; x, θ, η)�©Ù´'uθ�ÅüN~�, éub�u�¯K(3), 2Âp-�½ÂǑP (T1(X ; x, θ, η) ≤ t | θ = θ0).Ǒ
�Eëêθ��&«m, �Ñ��2ÂÍ¶þT2(X ; x, θ, η), §÷vXe^�:

(a)T2(X ; x, θ, η)�©Ù�?Û��ëê�';

(b)T2(X ; x, θ, η)�*ÿ�,=T2(x; x, θ, η)�õ{ëê�'. (5)d^�(5), �±|^T2(X ; x, θ, η)�z© êT2(1 − α)5�Eëêθ�2Â�&«m. X:�T2(x; x, θ, η) = θ�,eT2(1−α)L«T2(X ; x, θ, η)�1100(1−α)z© :,KT2(1−α)ÒǑθ�2Â�&þ�,Ón��θ�2Â�&e�Ú2ÂV>�&�.�[?Øë�TusiÚWeerahandi[1]ÚWeerahandi[2].
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§3 �.©Ûw,y = (y111, . . . , y11c, . . . , yab1,··· ,yabc
)
′�Æ��
Ǒ

Ω = σ2
µIa

⊗
Jb

⊗
Jc + σ2

ν(Ja

⊗
Ib

⊗
Jc) + σ2

γIa

⊗
Ib

⊗
Jc + σ2

eIabc,Ù¥Ja = 1a1
′

a, ½ÂJ̄a = 1
a
Ja, n = abc, éΩ?1Ì©), N´y²

Ω =

4∑

i=1

λiMi + λ0J̄n.Ù¥λ0 = bcσ2
µ+acσ2

ν +cσ2
γ +σ2

e , λ1 = bcσ2
µ+cσ2

γ +σ2
e , λ2 = acσ2

ν +cσ2
γ +σ2

e , λ3 = cσ2
γ +σ2

e , λ4 =

σ2
e ,�A/, M1 = (Ia−J̄a)⊗J̄b⊗J̄c, M2 = J̄a⊗(Ib−J̄b)⊗J̄c, M3 = (Ia−J̄a)⊗(Ib−J̄b)⊗J̄c, M4 =

Ia ⊗ Ib ⊗ (Ic − J̄c).ÚÚÚnnn3.1 1)M1, M2, M3, M4, J̄nÑ´é¡��
�üü�p��;

2)M1, M2, M3, M4, J̄n��©OǑa− 1, b− 1, (a− 1)(b − 1), ab(c− 1), 1.

3)M1, M2, M3, M4, J̄n�ÚǑü 
.dM1, M2, M3, M4, J̄n�½Â, Ún3.1´y.©O^M1, M2, M3, M4����., k





y1 = M1y = M1Xβ + M1u = M1Xβ + u1,

y2 = M2y = M2Xβ + M2u = M2Xβ + u2,

y3 = M3y = M3Xβ + M3u = M3Xβ + u3,

y4 = M4y = M4Xβ + M4u = M4Xβ + u4,

(6)Ù¥Eui = MiEu = 0, Cov(ui) = λiMi, i = 1, 2, 3, 4. b½(X
′

MiX)−1þ�3, ù3¢S*ÿ¥´éN´÷v�. 3(6)�f�.¥���β������OǑ
β̂i = (X

′

MiX)−1X
′

Miy, i = 1, 2, 3, 4.d����Ú�nØ�β̂i©OǑþão��.¥β��Z�5� �O, �
Cov(β̂i) = λi(X

′

MiX)−1 = Σi(λi), i = 1, 2, 3, 4.|^í��Oûi = Miy −MiXβ̂i, i = 1, 2, 3, 4. ��λi�� �O
λ̂i =

ûi

′

M−

i ûi

ni

=
y

′

(Mi −MiX(X
′

MiX)−1X
′

Mi)y

ni

,Ù¥ni = rk(Mi)− k, �k
Vi =

niλ̂i

λi

∼ χ2
ni

, i = 1, 2, 3, 4.ÚÚÚnnn3.2 β̂1, β̂2, β̂3, β̂4, λ̂1, λ̂2, λ̂3, λ̂4�pÕá.

β̂i, λ̂i©OǑy��5.Ú�g., 
yÑlõ���©Ù. �â�t?�[12]¥��'(Ø�±y²Ún.e¡ò|^ùp¼��`û�O5�E��©þ�°(u�Ú�&«m.
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§4 ��©þ�°(u�Ú�&«mù�Ü©ò?Ø�.(1)¥��©þ�A«b�¯KÄu2Âp�nØ�°(u�Ú�&«m, ¿&?Ùk'5�. �!÷^§3¥ëê�O�(JÚPÒ.Äk�Ä�.(1)¥1���Å�A�ü>b�u�¯K

H0 : σ2
µ ≤ c0 ↔ H1 : σ2

µ > c0, (7)Ù¥c0Ǒ�®��ê. Pλ̂∗

iǑλ̂i, i = 1, 2, 3, 4�*ÿ�, ½Â
T1 =

n1λ̂1

λ1
−

n1λ̂
∗

1

bcσ2
µ + λ3λ̂

∗

3λ̂
−1
3

= V1 −
n1λ̂

∗

1

bcσ2
µ + n3λ̂

∗

3V
−1
3

. (8)w,, T1�*ÿ�t1 = 0���ëê�'; dλ̂1 , λ̂3Õá�
V1 =

n1λ̂1

λ1
∼ χ2

n1
, V3 =

n3λ̂3

λ3
∼ χ2

n3�pÕá, �T1�©Ù�P{ëê�'; �dT1�L�ª��, T1'uσ2
µ�ÅüNO. Ïdéb�¯K(7), T1½Â
��2Âu�Cþ. |^T1�ÑXe2Âp�

p1 = P (T1 ≥ 0 | σ2
µ = c0) = P

(
V1 ≥

n1λ̂∗

1

bcc0+n3λ̂∗

3
V

−1

3

)

= 1− EV3

[
Fχ2

n1

(
n1λ̂∗

1

bcc0+n3λ̂∗

3
V

−1

3

)]
.

(9)Ù¥EV3
L«éV3�Ï", Fχ2

n1

L«gdÝǑn1�k�©Ù�©Ù¼ê.�ÄºÝC�
(β, λ1, λ3) −→ (aβ, aλ1, aλ3),

(β̂, λ̂1, λ̂3) −→ (aβ̂, aλ̂1, aλ̂3), (a > 0)
(10)Ǒ,2Âu�CþT13ºÝC�(10)e�±ØC, �b�u�¯K(7)��Ø´ºÝC�(10)e�ØCu�¯K. �Ä���d�b�

H0 : θµ ≤ θ0 ↔ H1 : θµ > θ0, (11)ùpθµ =
σ2

µ

λ̂∗

3

, θ0 = c0

λ̂∗

3

, ÏLXeºÝC�
(β, λ1, θµ) −→ (aβ, aλ1, θµ),

(β̂, λ̂1, λ̂3) −→ (aβ̂, aλ̂1, aλ̂3), (a > 0)
(12)Kb�u�¯K(11)ǑØCu�¯K, Ù2Âp��L«Ǒ

p̃1 = 1− EV3

[
Fχ2

n1

(
n1λ̂

∗

1(λ̂
∗

3)
−1

bcθ0 + n3V
−1
3

)]
. (13)u´, éb�u�¯K(11), 3ºÝC�(12)e, Äu(13)¤½Â�2Âp��u��{ǑpØCu�.
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µ�2Â�&«m, ½Â

T ∗

1 =
1

bc

(
λ1λ̂

∗

1

λ̂1

−
λ3λ̂

∗

3

λ̂3

)
=

1

bc

(
n1λ̂

∗

1

V1
−

n3λ̂
∗

3

V3

)
.w,, T ∗

1 �*ÿ�Ǒσ2
µ, �P{ëê�', dV1 ∼ χ2

n1
, V3 ∼ χ2

n3
�pÕá�, T ∗

1�©Ù���ëê�', Ï
T ∗

1Ǒ�2ÂÍ¶þ. |^T ∗

1���σ2
µ��&Y²Ǒ1 − α�2Â�&e�Ú2Â�&þ�©OǑT ∗

1 (α)ÚT ∗

1 (1−α). ùp, T ∗

1 (α)ÚT ∗

1 (1−α)©OL«T ∗

1�αÚ1−α© ê.éuσµ�2ÂØC�&«m�|^e¡�2ÂÍ¶þT̂ ∗

1¼�
T̂ ∗

1 =
1

bcλ̂∗

3

(
λ1λ̂

∗

1

λ̂1

−
λ3λ̂

∗

3

λ̂3

)
.éu1���Å�AÚ�p�A±9�ÅØ��ü>b�u�¯K

H0 : σ2
ν ≤ c0 ↔ H1 : σ2

ν > c0, (14)

H0 : σ2
γ ≤ c0 ↔ H1 : σ2

γ > c0, (15)

H0 : σ2
e ≤ c0 ↔ H1 : σ2

e > c0, (16)Ù¥c0Ǒ�®��ê. aquu�¯K(7)½Â
T2 =

n2λ̂2

λ2
−

n2λ̂
∗

2

acσ2
ν + λ3λ̂

∗

3λ̂
−1
3

= V2 −
n2λ̂

∗

2

acσ2
ν + n3λ̂

∗

3V
−1
3

,

T3 =
n3λ̂3

λ3
−

n3λ̂
∗

3

cσ2
γ + λ4λ̂

∗

4λ̂
−1
4

= V3 −
n3λ̂

∗

3

cσ2
γ + n4λ̂

∗

4V
−1
4

,

T4 =
σ2

e λ̂∗

4

λ̂4

− σ2
e =

n4λ̂
∗

4

V4
− σ2

e .ùpλ̂∗

iL«λ̂i, i = 1, 2, 3, 4�*ÿ�. Ó���yT2, T3, T4Ǒ2Âu�Cþ. dd�©O��u�¯K(14)-(16)�2Âp�O�ª
p2 = P (T2 ≥ t2 | σ

2
ν = c0) = 1− EV3

[
Fχ2

n2

(
n2λ̂∗

2

acc0+n3λ̂∗

3
V

−1

3

)]
,

p3 = P (T3 ≥ t3 | σ
2
γ = c0) = 1− EV4

[
Fχ2

n3

(
n3λ̂∗

3

cc0+n4λ̂∗

4
V

−1

4

)]
,

p4 = P (T4 ≤ 0 | σ2
e = c0) = 1− Fχ2

n4

(
n4λ̂∗

4

c0

)
.w,, p4 �k�u�´�d�. éuσ2

ν , σ2
γ , σ2

e�2Â�&«m, aq�|^Xe2ÂÍ¶þ5�E
T ∗

2 =
1

ac

(
λ2λ̂

∗

2

λ̂2

−
λ3λ̂

∗

3

λ̂3

)
, T ∗

3 =
1

c

(
λ3λ̂

∗

3

λ̂3

−
λ4λ̂

∗

4

λ̂4

)
, T ∗

4 =
λ4λ̂

∗

4

λ̂4

.éuºÝC�e�ØCu�ÚØC�&«m��E, aσ2
µ��/, Ø2�ã.
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H0 : lσ2

µ + mσ2
ν + nσ2

γ + qσ2
e ≤ d0 ↔ H1 : lσ2

µ + mσ2
ν + nσ2

γ + qσ2
e > d0, (17)Ù¥l, m, n, q ∈ R, d0Ǒ��½�.(17)´Nõk¢S¿Â�b�u�¯K��L«/ª. ~X,�l = 1, m = −1, n = q = d0 = 0, �u��Ò´σ2

µ ≤ σ2
ν ; XJ�l = m = 1, n = −1, q = 0, d0 =

0, �u��Ò´σ2
µ + σ2

ν ≤ σ2
γ ; AO�, ©O�l, m, n, q¥?��Ǒ1, Ù{Ǒ0, (17)Ò8(Ǒ
¡?Ø�o«b�¯K. e¡éd��5u�¯K(17)ïá2Âp�u�, ½Â

T5 =
[

l
bc

λ1λ̂∗

1

λ̂1

+ m
ac

λ2λ̂∗

2

λ̂2

+
(

n
c
− l

bc
− m

ac

) λ3λ̂∗

3

λ̂3

+
(
q − n

c

) λ4λ̂∗

4

λ̂4

]
− (lσ2

µ + mσ2
ν + nσ2

γ + qσ2
e)

=
[

l
bc

n1λ̂∗

1

V1

+ m
ac

n2λ̂∗

2

V2

+
(

n
c
− l

bc
− m

ac

) n3λ̂∗

3

V3

+
(
q − n

c

) n4λ̂∗

4

V4

]
− (lσ2

µ + mσ2
ν + nσ2

γ + qσ2
e),

(18)Kk: T5�*ÿ�t5 = 0���ëê�';

Vi =
niλ̂i

λi

∼ χ2
ni

, i = 1, 2, 3, 4�pÕá, �T5�©Ù�P{ëê�'; T5'ulσ2
µ + mσ2

ν + nσ2
γ + qσ2

e�ÅüN~, �T5Ǒ�2Âu�Cþ, ÄuT5�2Âp�Ǒ
p5 = P (T5 ≤ 0 | lσ2

µ + mσ2
ν + nσ2

γ + qσ2
e = d0)

= P
(

l
bc

n1λ̂∗

1

V1
+ m

ac

n2λ̂∗

2

V2
+
(

n
c
− l

bc
− m

ac

) n3λ̂∗

3

V3
+
(
q − n

c

) n4λ̂∗

4

V4
≤ d0

)

= P

(
V1 ≥

l
bc

n1λ̂
∗

1

(
d0 −

m
ac

n2λ̂∗

2

V2

−
(

n
c
− l

bc
− m

ac

) n3λ̂∗

3

V3

−
(
q − n

c

) n4λ̂∗

4

V4

)
−1
)

= 1− EV2,V3,V4

[
Fχ2

n1

(
l
bc

n1λ̂
∗

1

(
d0 −

m
ac

n2λ̂∗

2

V2

−
(

n
c
− l

bc
− m

ac

) n3λ̂∗

3

V3

−
(
q − n

c

) n4λ̂∗

4

V4

)
−1
)]

.Ǒ�Elσ2
µ + mσ2

ν + nσ2
γ + qσ2

e��&«m, ½Â
T ∗

5 =
l

bc

λ1λ̂
∗

1

λ̂1

+
m

ac

λ2λ̂
∗

2

λ̂2

+

(
n

c
−

l

bc
−

m

ac

)
λ3λ̂

∗

3

λ̂3

+
(
q −

n

c

) λ4λ̂
∗

4

λ̂4

. (19)dþ¡©Û��T ∗

5�©Ù���ëê�', T ∗

5�*ÿ�t∗5 = lσ2
µ + mσ2

ν + nσ2
γ + qσ2

e�P{ëê�', �T ∗

5Ǒ��2ÂÍ¶þ. dT ∗

5© :��Elσ2
µ + mσ2

ν + nσ2
γ + qσ2

e�2Â�&«m. XT ∗

5 (1 − α)ǑT ∗

5�1 − α© :, KT ∗

5 (1 − α)��Ǒlσ2
µ + mσ2

ν + nσ2
γ + qσ2

e��&Y²Ǒ1− α�2Â�&þ�, 2Â�&e�ÚV>�&�aq��.

§5 ê��[éu��©þ, �Ñ
A«d2Âp�Ú2Â�&«m(½�u��{Ú�&«m. ,
, ù
u��{Ú�&«m�¢SwÍ5Y²Ú¢S�&Y²�õ{ëêÀJk', ¤±k7�lê�þïÄÙõ�, CXVÇ�ÚO5�. 3¢S¯K¥, �Ué�Å�AéA���©þσ2
µ�u��a,�, ��!|^Monte Carlo�{kéb�u�(7), =b�u�(17)¥�l = 1, m = n = q = 0�AÏ�¹, ^�©J��ü«u�CþT1, T5?1u�¿�ÑÜ©�[



ë ·�: Panelêâ�.¥��©þ�2Âp�u� 177(J¿?1'�. éb�u�¯K(14)-(16)�u��(7)aq, ù´ÏǑ����Eg�����, ��©Ñ�äNL§. Ùg, é���/�b�u�(17)(Ø��l = m = n = q = 1)?1
u�. Ø���5, �a = 15, b = 10, c = 5, σ2
ν = 1.5, σ2

γ = 1, σ2
e = 1, ±9¶ÂwÍ5Y²�¶Â�&Y²©OǑ5% �95%.L1�Ñ
b�u�(7)edp1Úp5(½�ü«u��{õ�'�, Ù¥y�êâǑ�1�a�Ø�VÇ. ´�, ùü«u��¢SwÍ5Y²�¶ÂwÍ5Y²é�C, `²ü«u�Ñ��/���1�a�Ø�VÇ, �üöõ�Ǒ��Ø�. ��±wÑ, �σ2

µ���, p5�õ���`up1.ÏǑdT ∗

1ÚT ∗

5�Ñ��&«m��þ´���, �L2�Ñ
b�u�¯K(7)eÄuT ∗

5�«mCXVÇÚ«m�Ý. lL¥�±w�, �σ2
µ���, ÄuT ∗

5�2Â�&«m�¹ëê�VÇ31− α = 0.95NCÅÄ.L3, L4©O�Ñ
b�u�(17)(Ø��l = m = n = q = 1)ÄuT5ÚT ∗

5�õ�ÚCXVÇ. �±w�, ÄuT5�E�2Âp�u�U��/���1�a�Ø�VÇ, Ù¥y�êâǑ�1�a�Ø�VÇ. õ�Ǒ�u�ëê�O¼ê�õ�O��Ǒn�. 2Â�&«m�¹ëê�VÇ31− α = 0.95NCÅÄ. Ïd2Âp ��{^u)ûda¯Käk�½��15.L1 b�u�¯K(7)eÄuT1ÚT5�ü«�{õ�'�(c0 = 0.3)

σ2

µ

k pi 0.3 0.5 0.7 0.9 1.2 1.5

p1 0.0528 0.2855 0.5020 0.7125 0.8790 0.9360

2 p5 0.0500 0.2840 0.5640 0.7535 0.8880 0.9465

p1 0.0521 0.2820 0.5130 0.6784 0.8410 0.9165

3 p5 0.0530 0.2745 0.5340 0.7065 0.8685 0.9415

p1 0.0470 0.2455 0.4785 0.6245 0.8195 0.9080

4 p5 0.0530 0.2635 0.5415 0.6860 0.8580 0.9130L2 b�u�¯K(7)eÄuT∗

5
�«mCXVÇÚ«m�Ý

k σ2

µ CXVÇ «m�Ý σ2

µ CXVÇ «m�Ý
0.3 0.6460 1.4823 0.9 0.9095 2.3214

2 0.5 0.7720 2.4124 1.2 0.9615 2.5184

0.7 0.9023 2.7640 1.5 0.9640 2.8690

0.3 0.6820 1.0933 0.9 0.9615 2.3286

3 0.5 0.7953 1.2933 1.2 0.9680 3.1914

0.7 0.9165 1.4354 1.5 0.9755 3.9080

0.3 0.7223 1.5415 0.9 0.9665 2.4637

4 0.5 0.8260 1.6849 1.2 0.9780 4.7601

0.7 0.9220 1.9780 1.5 0.9820 3.4512
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σ2

µ

k c0 0.7 0.9 1.2 1.5 1.8 2.0

4.2 0.0628 0.1584 0.2544 0.2955 0.5987 0.6975

2 4.4 0.0255 0.0567 0.1544 0.2787 0.4834 0.6765

4.7 0.0145 0.0420 0.0625 0.2245 0.3865 0.6353

4.2 0.0521 0.1455 0.2075 0.2784 0.5500 0.6550

3 4.4 0.0195 0.0635 0.1255 0.2160 0.3559 0.5890

4.7 0.0132 0.0343 0.0560 0.2087 0.2787 0.5260

4.2 0.0515 0.1290 0.2245 0.2445 0.5340 0.6241

4 4.4 0.0175 0.0565 0.1160 0.2070 0.2835 0.5775

4.7 0.0115 0.0232 0.0485 0.1675 0.2245 0.5179L4 b�u�¯K(17)eÄuT∗

5
�2Â�&«m�CXÇ(α = 0.05)

σ2

µ

k 0.7 0.9 1.2 1.5 1.8 2.0

2 0.9455 0.9225 0.9485 0.9610 0.9722 0.9840

3 0.9250 0.9255 0.9345 0.9675 0.9710 0.9800

4 0.9235 0.9305 0.9655 0.9765 0.9780 0.9820þã(J�äN�[�{:L1:1�Ú�Å�)1000�T1, T5�*ÿ�, ÚOÙ¥�u0�'~, d'~=Ǒ2Âp �;1�Ú­E1�Ú1000g,é�½�Y²α, ÚO�uα�p �'~, d'~=Ǒáý�b��'~, =u��õ�.L4:1�ÚlT ∗

5�©Ù�)1000�*ÿ�, d�.ÑuO�t∗5 , et∗50uT ∗

5�α
2�1 − α

2© ê�m, PdT ∗

5�E�2Â�&�CXý��g;1�Ú­E1�Ú1000g, ÚOCX�'~, =Ǒd2Â�&«m�CXÇ.L3�L1�[�{aq, L4�L2aq, Ø2�ã.ëëë���©©©zzz:
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Generalized p-value tests of variance components in panel data model

ZHAO Jing1,2, CHENG Wei-hu1, WU Mi-xia1, ZHAO Yan1

(1. College of Applied Sciences, Beijing University of Technology, Beijing 100022, China;

2. Department of Mathematics and Information Science, Binzhou University, Binzhou 256603, China)

Abstract: In this paper, some new exact tests and confidence intervals of variance components in

panel data model with four random effects are developed by using generalized p value and generalized

confidence interval. Invariance of these tests and confidence intervals under scale transformation is also

discussed. It is showed that the generalized p value is feasible and effective to resolve the hypothesis

testing problems with nuisance parameters. Simulation shows that the test of generalized p value is

powerful with its testing size approximating nominal level.

Keywords: random effect; generalized p value; generalized confidence interval; variance compo-

nent
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