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Pxi, -4 �K:

{ l: .� 22 eÆ��oJ1�=: .� 22 eÆ��o,J1�f}�
P10, -9 E -8 �K:





l: �+!U[PqÆ�Ji"HÆ�fJ��,=: �+!U[PqÆ�Ji"HÆ��fJ��,�	6�Æ�f�sb�Æ��f���&!�
P18, Y 1.3.1 �|~�4q5KB|~JYf5�
P19, -2 �K:





l: �+/!UÆ�f�6Æ<?qJW*f�Bi"�T.=: �+/!UÆ��f�6Æ<?qJW*f�Bi"�T.�	6�Æ�f�sb�Æ��f���&!�
P19, -1 �K:





l: �+W*fJBHÆ�f2-'x�[PN;BA0J�p.=: �+W*fJBHÆ��f2-'x�[PN;BA0J�p.�	6�Æ�f�sb�Æ��f���&!�
P31, -10 �K:





l: P
(
θ = i

n

)
= πi, i = 0, 1, 2, · · · , n.=: P

(
θ = i

n

)
= πi, i = 0, 1, 2, · · · , n;

n∑
i=1

πi = 1.

P32, M 4-5 � (S� 1.6.1) K:




l: &?V0 Θ & θ J��toi"2br�i" (prior distribution),+b Fπ(θ), /#xYJ��,  π(θ) �3�xY�?.=: &?V0 Θ & θ J��toi"2br�i" (prior distribution), +b π(θ)�)r�to�?�F θ bd
� r.v. -�L�3�r�xY�?
F θ b℄#� r.v. -�L�3�r�toi").

P32, M 9-10 �K:
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



l: r�i" Fπ(θ) (�#xY, � π(θ) +�xY�?) 5/6�Æ� X A�\&? θ S��BJ�/.=: r�i" π(θ) 5/6�Æ� X A�\&? θ S��BJ�/.�	6�KJ Fπ(θ) sb π(θ)�� 1 9
P32, M 10-11 �K:





l: ��i" Fπ(θ|x) (�#xY, � π(θ|x) +���xY�?) 5d��w/ �Æ��\ θ J~�/.=: ��i" π(θ|x)�)��to�?�F θ bd
� r.v. -�L�3���xY
F θ b℄#� r.v. -�L�3���toi"�5d��w/ �Æ��\ θ J~�/.

P32, M 12-14 �K:




l: K�, ��i" Fπ(θ|x) S�Pa5�w [P�m�Æ��m
(Z�2b6Æ�m) \r�i" Fπ(θ) aQ<J<	.=: K�, ��i" π(θ|x) S�Pa5�w [P�m�Æ��m
(Z�2b6Æ�m) \r�i" π(θ) aQ<J<	.�	6�K Fπ(θ|x) sb π(θ|x)
6 Fπ(θ) sb π(θ)�y 1 9

P42, M 8-9 �K:
{ l: ���95l�#�>.=: ���95l�#(�.

P43, `(M 1-5 �K:




l: W*[P5�xtoi". W*KJÆ�ZX6Æ�9�. bg�I7T�J<q,/ �Æ�J-��S�R�HÆ�JA���=: ?^W*J�k5 Æ��Z[[P. bg06�JÆ���
Ld�[PJ�m,/ J�5_M�J�L6Æf25�2CH#6Æ�.fi�
P54, M 5 ��2-qh��	�(3)  Y ∼ Γ(α, λ), 1 Z = 2λY ∼ χ2

2α.�
P54, M 7 �K:





l: (3) ) Zi ∼ χ2
ni

, i = 1, 2, · · · , k Æ Z1, Z2, · · · , Zk x�Wb,=: (4) ) Zi ∼ χ2
ni

, i = 1, 2, · · · , k Æ Z1, Z2, · · · , Zk x�Wb,�	6;9J (3) sb (4)��&!�
P61, M 11-12 ��S^ 2.4.1 K�:
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{ l: )[P X #xY�? f(x), −∞ < x < ∞, X1, X2, · · · , Xn b=[P X K6�J2CÆ��=: ) X1, · · · , Xn i.i.d. ∼ F, F #xY f.

P63, -7 E -6 ��S^ 2.4.3 K�:
{ l: )[P X #xY�? f(x), −∞ < x < ∞, l X1, X2, · · · , Xn b=[P X K6�J2CÆ��=: ) X1, · · · , Xn i.i.d. ∼ F, F #xY f.

P64, M 11 �K:




l: =
n!f(x)

(m − 1)!

[
F (x)

]m−1 ·
[
1 − F (y)

]n−m

(n − m)!=: =
n!f(x)

(m − 1)!

[
F (x)

]m−1 ·
[
1 − F (x)

]n−m

(n − m)!�	6�KJ F (y) sb F (x)

P76, M 5 �K:
{ l: p 2.6.8  X = (X1, · · · , Xn) b=��� (2.2.1) K6�J2CÆ�,=: p 2.6.8  X = (X1, · · · , Xn) b=��� (1.5.1) K6�J2CÆ�,

P78, -2 �K:




l: f(x, θ) = λ exp{−λ(x − µ)}I[xi>µ].=: f(x, θ) = λ exp{−λ(x − µ)}I[x>µ].�	6 I[xi>µ] sb I[x>µ]

P84, M 4 �K:




l: D “ϕ(T ) = 0, a.s.Pθ” 5!3bJ)S.=: D “ϕ(T ) = 0, a.s.Pθ” 5!3bJ�)S.�	2-�xUÆ�,�
P88, M 2 4��4[<���/N<�Y�K:6�"�i"�'�=M[P�&q\Q�q
6�=M[P�KJ�"�i"'=M[PJ�p�sb�Æ�NB�Æ�f,Wb�
P91, M 3 ��Mb4oO�O 29�K:

{ l: X10 = −1.=: X10 = −1. + X(1), X(2), · · · , X(10) b&>Æ�J<	W*f.

P91, M 5 ��Mb4oO�O 29�K:
{ l: (2) *G E{F (X(6))}, D{F (X(6))}, X(6) b�f5 10 J<	W*f;=: (2) *G E{F (X(6))}, D{F (X(6))};
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P91, M 6 ��Mb4oO�O 29�K:
{ l: (3) *G�f n = 10 JÆ�K<	W*f X(6) Ji"�?/ 0.2 9JB.=: (3) *G<	W*f X(6) Ji"�?/ 0.2 9JB.

P92, -9 ��Mb4oO�O 46�K:




l: t=;[PK67�Æ�fb n JÆ� X1, . . . , Xn.=: t=;[PK67�Æ��fb n JÆ� X1, . . . , Xn.�	6�Æ�f�sb�Æ��f���&!�
P92, -3 �Mb4oO�O 48�K:

{ l: ) X = (X1, · · · , Xn) 5=qh[PK6�JÆ�, �xY�?b=: ) X = (X1, · · · , Xn) 5=qh[PK6�J2CÆ�, �xY�?bft�
P94, M 9-10 �K:

{ l: �;&?�*gOF5��` Æ�\d�&? θ ! g(θ) a7�*JgO,=: �;&?�*gOF5��` Æ�\d�&? θ !��? g(θ) a7�*JgO,

P104, M 7 �K:




l: zS[? N �Æ�f k,=: zS[? N �Æ��f k,�	6�Æ�f�sb�Æ��f���&!�
P112, M 10-11 �K:





l:  &? θ J_�E��*b θ∗,=:  &? θ J_�E��*b θ̂∗,�	6 θ∗ sb θ̂∗

P123, M 3 �K:
{ l: =`"S^ 3.3.2 S�=: =`"S^ 3.3.4 S�

P129, -11 �K:
{ l:  h[T (X)] b g(θ) J�xi��*, 1 h[T (X)] 5=:  ĝ[T (X)] b g(θ) J�xi��*, 1 ĝ[T (X)] 5

P139, M 8 �K:
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{ l: 1/\E% θ b�
J=1S5q,=: 1/\E% θ b�
-J=1S5q,

P139, M 10 �K:




l: �K I(θ) = (Iij(θ)) 5[PJ Fisher �mG: (Æ�f5 1 -J�m:),=: �K I(θ) = (Iij(θ)) 5[PJ Fisher �mG: (Æ��f5 1 -J�m:),�	6�Æ�f�sb�Æ��f���&!�
P140, -6 �K:





l: ) θ̂
∗
n J%vi"BEbb*=Mi" N2

(
θ, I−1(θ)/n

)
.=: ) θ̂

∗
n J%vi"bb*=Mi" N2

(
θ, I−1(θ)/n

)
.�	$��BE�bY

P142, -2 �K:




l: µn(x̄) =
σ2/n

σ2/n + τ2
µ +

τ2

σ2/n + τ2
x̄,=: µn(x̄) =

σ2

σ2 + nτ2
µ +

nτ2

σ2 + nτ2
x̄,

P142, -1 �K:
{ l: "%��i" N(µn(x̄), η2

n) b\2i",=: "%��i" N(µn(x̄), η2
n) bCj\2i",

P143, M 1 �K:
{ l: ���NB:xU, � θ J Bayes �*b=: ���
_�*:xU, � θ J Bayes �*b

P143, M 2 �K:




l: θ̂B = µn(x̄) =
σ2/n

σ2/n + τ2
µ +

τ2

σ2/n + τ2
x̄,=: θ̂B = µn(x̄) =

σ2

σ2 + nτ2
µ +

nτ2

σ2 + nτ2
x̄,

P143, M 7-8 �K:
{ l: / n = 1 ()Æ��|b 1) -�raVH% θ J��i"b N(µ(x), η2), �K=: / n = 1 ()Æ��|b 1) -��raVH% θ J�*B.

P143, M 9 �K:




l: µ(x) = σ2µ+τ2x
σ2+τ2 = 100×100+225 x

100+225 = 400+9x
13 ,=: l raVH% θ J��i"b N(µ(x), η2), �K

µ(x) = σ2µ+τ2x
σ2+τ2 = 100×100+225 x

100+225 = 400+9x
13 ,�	R-����
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P145, M 3 �K:




l: θ̂E = µn(x) =
σ2/n

σ2/n + τ2
µ +

τ2

σ2/n + τ2
x̄, Vπ(x) = η2

n =
σ2τ2

σ2 + nτ2
.=: θ̂E = µn(x) =

σ2

σ2 + nτ2
µ +

nτ2

σ2 + nτ2
x̄, Vπ(x) = η2

n =
σ2τ2

σ2 + nτ2
.

P146, M 10 ��6� 3.6.1 KJ�Æ�f�sb�Æ��f�
P146, M 16 �K:

{ l: /.,gOK�"%��
_�*/!%��N?�=: /.,gOK�"%��
_�*/!%��N?�*�
P146, -8 E -7 �K:





l: ";��S4Æ�fJ2-#`%��f,���Nfl,J3|.=: ";��S4Æ��fJ2-#`%��f,���Nfl,J3|.�	6�Æ�f�sb�Æ��f���&!�
P147, -5 � -4 �A0R-�q��:�&>��?%|BNJf
UÆ6 %��?J%�BN�l g(θ) = −f(θ),�4 f(θ) J%|BN��b g(θ) J%�BN�
P148, -9 E -8 �K:





l: /�_�E��*-, �	Æ�fb n, θ b p 
&?,=: /�_�E��*-, �	Æ��fb n, θ b p 
&?,�	6�Æ�f�sb�Æ��f���&!�
P149, -9 �K:

{ l: .) θ(k) �3/M t <RA�J\?_�E��?J_�BN,=: .) θ(k) �3/M t <RA�J\?E��?J_�BN,

P152, M 7-8 �K:




l: hwn_";?IZ�*yxKe"�Jto pC, pI , pT .=`℄�?IJE��?b=: hwn_";?IZ�*yxKe"�Jto pC, pI , pT . ℄�?I Y = (NCC, NCI ,

NCT , NII , NIT , NT T ) ∼ _zi" M(n, p) (R� y 5 Y JJP�+B), �K p =

(pCC, pCI , pCT , pII , pIT , pT T ), =`℄�?IJ\?E��?b
P152, M 12-13 �K:
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



l: "%℄�?I!S�),  + NCC, NCI , NCT , NII , NIT , NTT i�byx"��Jx?, p = (pCC, pCI , pCT , pII , pIT , pT T ), 1#=: "%℄�?I!S�),  + NCC, NCI , NCT , NII , NIT , NTT i�byx"��Jx?, ` _zi"JS5i"��,i"J�J�S�
P152, M 15 �K:





l: MN

(
nC,

(pC)2

1 − (pI + pT )2
,

2pCpI

1 − (pI + pT )2
,

2pCpT

1 − (pI + pT )2

)=: M

(
nC,

(pC)2

1 − (pI + pT )2
,

2pCpI

1 − (pI + pT )2
,

2pCpT

1 − (pI + pT )2

)�	6�MN�sb�M�, '�==f�J�/ mÆ�J}�K�_zi"�KJmÆ�F
P152, M 17 �K:





l: MN

(
nI ,

(pI)
2

2pCpI + (pT )2
,

2pCpI

2pCpI + (pT )2

)=: M

(
nI ,

(pI)
2

2pT pI + (pI)2
,

2pT pI

2pT pI + (pI)2

)�	6�MN�sb�M�, '�==f�J�/ mÆ�J}�K�_zi"�KJmÆ�F6�KJ pCpI sb pT pI , 3 9
6�KJ (pT )2 sb (pI)
2�2 9

P152, M 19 �K:
{ l: \℄�E��?�
_IH=: \℄�\?E��?�
_IH

P152, -1 �K:




l: n
(k)
II = E{NII |nC, nI , nT , p(k)} = nI

(p
(k)
I )2

2p
(k)
C p

(k)
I + (p

(k)
T )2=: n

(k)
II = E{NII |nC, nI , nT , p(k)} = nI

(p
(k)
I )2

2p
(k)
I p

(k)
T + (p

(k)
I )2�	6�KJ p

(k)
C p

(k)
I sb p

(k)
I p

(k)
T , 6 (p

(k)
T )2 sb (p

(k)
I )2�y 1 9

P153, M 1 �K:




l: n
(k)
IT = E{NIT |nC, nI , nT , p(k)} = nI

2p
(k)
I p

(k)
T

2p
(k)
C p

(k)
I + (p

(k)
T )2

.=: n
(k)
IT = E{NIT |nC, nI , nT , p(k)} = nI

2p
(k)
I p

(k)
T

2p
(k)
I p

(k)
T + (p

(k)
I )2

.�	6�KJ p
(k)
C p

(k)
I sb p

(k)
I p

(k)
T , 6 (p

(k)
T )2 sb (p

(k)
I )2�y 1 9

P153, M 1 ��2-qh��:

n
(k)
T T = E{NT T |nC, nI , nT , p(k)} = nT

(
p
(k)
T

)2
.
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P155, M 6 ��M 3 4oO�O 12�K:




l: t=;[PK67�Æ�fb 100 J2CÆ�,=: t=;[PK67�Æ��fb 100 J2CÆ�,�	6�Æ�f�sb�Æ��f���&!�
P156, M 1-4 ��$8;9O 22�R-qhoOAQA�22. ) X1, X2, · · · , XN b i.i.d. Æ��X1 ∼ Poisson i" P (λ), λ > 0.  ��)H X1, X2, · · · , XN KJ� n xÆ� X1, X2, · · · , Xn JB, �'�y N − nxÆ�J� N∑

i=n+1

Xi = T, � λ J_�E��*.�
P159, -4 E -1 �sb�q���)6M 3 4oOKJM 57 O$8� 22 OAQ
�R- 58 O�	�57. .)=#v��=Mi"K6��^2CÆ�, )

X1, X2, . . . , Xn iid ∼
m∑

j=1

πjN
(
µj , σ

2
j

)�K −∞ < µj < ∞, σj > 0, j = 1, . . . , m bd�&?Æ πj > 0,
n∑

i=1

πi = 1. }7�&? (πj , µj, σ
2
j ), j = 1, . . . , m J_�E��*J E-M G
.�

58. Qn Rao (1973) �%NS"�^�oJ?I. 7_ 197 x�)B�ib 4x\: {1, 2, 3, 4}, �)BKy\Jx?�'y\Jto4q�.*? y1 = 125 y2 = 18 y3 = 20 y4 = 34to 1

2
+

θ

4

1

4
(1 − θ)

1

4
(1 − θ)

θ

49 EM G
*G θ J_�E��*.

P157−159,$8M 3 4oOKM ∗33�47�∗48 � 50 O�$8��&oO
r�A	XT�Æ� fx�
P163, M 4-5 �K:





l: �+!UÆ�fqouoJ��.=: �+!UÆ��fqouoJ��.�	6�Æ�f�sb�Æ��f���&!�
P164, -2 �K:
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



l: FC�i"d�ÆÆ�f!�-�,=: FC�i"d�ÆÆ��f!�-�,�	6�Æ�f�sb�Æ��f���&!�
P167, M 11 �K:





l: =`Æ�f=: =`Æ��f�	6�Æ�f�sb�Æ��f���&!�
P177, M 3 �K:

{ l: / 3.3 ;K, S^ 3.3.2 /��S5q?zg θ J MLE�=: / 3.3 ;K, S^ 3.3.4 /��S5q?zg θ J MLE�
P178, M 9-10 �K:





l: �OKÆ�f n = 60, �9��"&><	S4/Æ�f9�J���b6,�!�.=: �OKÆ��f n = 60, �9��"&><	S4/Æ��f9�J���b6,�!�.�	6�Æ�f�sb�Æ��f��� 2 9
P178, M 10-11 �K:





l: D 6&>eLf
 /Æ�f9|J�� (�Æ�f|% 10)�1b6,����,=: D 6&>eLf
 /Æ��f9|J�� (�Æ��f|% 10)�1b6,����,�	6�Æ�f�sb�Æ��f��� 2 9
P180, M 11 �K:





l: �SÆ�f n J�?29p-�=: �SÆ��f n J�?29p-��	6�Æ�f�sb�Æ��f���&!�
P180, -15 �K:





l: 7L�SÆ�fJf
V��g p̂,=: 7L�SÆ��fJf
V��g p̂,�	6�Æ�f�sb�Æ��f���&!�
P180, -15 E -14 �K:





l: 7GFi
/9��F�S
Æ�f n.=: 7GFi
/9��F�S
Æ��f n.�	6�Æ�f�sb�Æ��f���&!�
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P182, M 12 �K:




l: �	[Pi"!5=Mi"ÆÆ�f�9|,=: �	[Pi"!5=Mi"ÆÆ��f�9|,�	6�Æ�f�sb�Æ��f���&!�
P182, -10 �K:





l: �yhw?(JW*Z[f
V5/zS�^Æ�fb n JÆ�q�=: �yhw?(JW*Z[f
V5/zS�^Æ��fb n JÆ�q��	6�Æ�f�sb�Æ��f���&!�
P182, -8 E -7 �K:





l: Fhw.yL=[PK6�K#S�JÆ�fb n JH#Æ�-;W*fB4t7Ji".=: Fhw.yL=[PK6�K#S�JÆ��fb n JH#Æ�-;W*fB4t7Ji".�	6�Æ�f�sb�Æ��f���&!�
P182, -6 E -5 �K:





l: a�, hw=}x[PKIH�^Æ�fb 15 JÆ�,=: a�, hw=}x[PKIH�^Æ��fb 15 JÆ�,�	6�Æ�f�sb�Æ��f���&!�
P182, -4 E -2 �K:





l: )"%XQ��W*fJD�i"F5=F�Æ��)BKMpLH#6�xUÆ�fb 15 JÆ� ()=Æ�KM6Æ) `IHJK#S�B X Ji".=: )"%XQ��W*fJD�i"F5=F�Æ��)BKMpLH#6�xUÆ��fb 15 JÆ� ()=Æ�KMp6Æ) `IHJK#S�B X Ji".�	6�Æ�f�sb�Æ��f�
6�M6Æ�sb�Mp6Æ�
P183, -13 �K:





l: (1) = x1, x2, . . . , xn K#g�L6��^Æ�fUÆb n JÆ�,=: (1) = x1, x2, . . . , xn K#g�L6��^Æ��fUÆb n JÆ�,�	6�Æ�f�sb�Æ��f���&!�
P183, -6 �K:





l: S�?z, FÆ�fb n -,=: S�?z, FÆ��fb n -,�	6�Æ�f�sb�Æ��f���&!�
P184, M 15-16 �K:
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



l: D5[Pi"d�ÆÆ�f n = 30 �9|.=: D5[Pi"d�ÆÆ��f n = 30 �9|.�	6�Æ�f�sb�Æ��f���&!�
P185, M 1 �K:





l: �K θ̂∗ =
∑
b

θ̂∗b /B.=: �K θ̂∗ =
B∑

b=1

θ̂∗b
/
B.

P185, M 2 �K:




l: T ∗ =
θ̂∗ − θ̂

ŝeB(θ̂∗)
.=: T ∗ =

θ̂∗ − θ̂

ŝe(θ̂∗)
. (4.4.2)�	R-~2Æ (4.4.2); 6 ŝeB(θ̂∗) sb ŝe(θ̂∗)

P185, M 3 �K:
{ l: T
.0 XQ
*G7 T ∗ JÆ�ie? t∗α/2 � t∗1−α/2, =`IHXQ t G��0:=: W*f T ∗ JXQ��b	T ∗

b = (θ̂∗b − θ̂)/ŝeR(θ̂∗b ), b = 1, 2, · · · , �K ŝeR(θ̂∗b ) "�yJ2 (4.4.3) z7.

P185, -11 E -9 ��S� 4.4.2�J��:�2
[θ̂ − t∗1−α/2 ŝeB(θ̂), θ̂ − t∗α/2 ŝeB(θ̂)]b θ J 1 − α XQ t G��0 (The Bootstrap t Confidence Interval).�sb�l T̃ = (θ̂ − θ)/ŝeB(θ̂) b<O�f�1
[θ̂ − t∗1−α/2ŝeB(θ̂), θ̂ − t∗α/2ŝeB(θ̂)]2b θ J 1 − α XQ t G��0 (The Bootstrap t Confidence Interval). �K t∗α/2� t∗1−α/2 b"XQ
G7J T ∗ ("2 (4.4.2) z7) JÆ�ie?�

P185, -3 E -2 �K:




l: (c) *G θ̂∗b J�U,�* ŝe(θ̂∗b ) ()\vx.6ÆÆ� x(b), +XQ��b
θ̃∗, 0 XQ
�*�U,):=: (c) *G θ̂∗b J�U,�* ŝeR(θ̂∗b ) ()= x(b) K#g�Mp6�Æ��fb

n J R xÆ�, GI R xXQ�� θ̃∗1 , θ̃
∗
2 , · · · , θ̃∗R,  %*GqhJ ŝeR(θ̂∗b )):

P185, -1 �K:
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



l: ŝeR(θ̂∗b ) =

√√√√ 1

R − 1

R∑

k=1

(θ̃∗k − θ̃∗)2, (4.4.2)=: ŝeR(θ̂∗b ) =

√√√√ 1

R − 1

R∑

k=1

(θ̃∗k − θ̃∗)2, (4.4.3)�	6~2Æ (4.4.2) sb~2Æ (4.4.3); 6 θ̃∗k sb θ̃∗k, 6 θ̃∗ sb θ̃∗, y 1 9
P186, M 1 �K:





l: �K θ̃∗ =
∑
b

θ̃∗b /R.=: �K θ̃∗ =
R∑

k=1

θ̃∗k
/
R.�	8g6 ∑

b

sb R∑
k=1

, �6 θ̃∗ sb θ̃∗, θ̃∗b sb θ̃∗b�y 1 9
P186, M 2 �K:

{ l: (d) *GM b xMpqJ ”t” W*f: t(b) = (θ̂∗b − θ̂)/ŝeR(θ̂∗b ).=: (d) 
2 (4.4.2) *GM b xMpqJ ”t” W*f: t∗b = (θ̂∗b − θ̂)/ŝeR(θ̂∗b ).

P186, M 3 �K:
{ l: M 3 #MpÆ� t(1), · · · , t(B) Ji"abZ[i".=: M 3 #MpÆ� t∗1, · · · , t∗

B
Ji"abZ[i".

P186, M 5 �K:
{ l: M 4 #*G ŝe(θ̂), )XQ�� {θ̂∗b} JÆ��U,.=: M 4 #*G ŝeB(θ̂), )"2 (4.4.1) z7JXQ�� {θ̂∗b} JÆ��U,.

P186, M 6 �K:
{ l: M 5 #*GG�> [θ̂ − t∗1−α/2ŝe(θ̂), θ̂ − t∗α/2ŝe(θ̂)]=: M 5 #*GG�p?b 1 − α JXQ t G��0 [θ̂ − t∗1−α/2ŝeB(θ̂), θ̂ − t∗α/2ŝeB(θ̂)]

P187, -12 E -11 �K:
{ l: �bDOW*f
�b θ bd�/?�L�u/ [1.2, 2.0] A���u/�\�=: �bDOW*f
�b θ bd�/?�!5H#�f�L�u/ [1.2, 2.0] A���u/�\�

P190, M 2-3 �K:
{ l: �K f = 2(r + α) b χ2 i"JX"Y.=: �K f = 2(r + α) b χ2 i"JX"Y�&P 2.3.1 |;K χ2 �fJ�J (3)�.

P192, M 2-3 �K:
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{ l: ` r�5�=aO 4.5.1-4.5.3.=: ` r�5�=a 4.5.2 �a 4.5.4.

P195, M 6 �K:
{ l: �; θ J�
p?b 1 − α JG��0b=: �; θ J�
p?b 1 − α J�
�0b

P200, -13 �K:
{ l: R�&>S�KJex Pθ J��5!UJ,=: R�&>S�KJ Pθ � P

∗
θ J��5!UJ,

P206, -10 � (�MNt�[<�K$(��J_�)�2-�q��J�xS�:�g=��CS��0'DOW*f
KG��0JP�!UA9.�
P206, -5 E -3 � (M 5 4oO�M 3 O) K:





l: 3. )}LPW�J0 ;{n==Mi", =KH#6� 15 xA�9�. IÆ�NBb
1950 |-, Æ��U, 300 |-, � 95% JSRY�<�PW�	N0 ;{JG��0.=: 3. )}LPW*5J0 ;{n==Mi", =��PW*5KH#6� 15 xA�9�.IÆ�NBb 1950 |-, Æ��U, 300 |-, � 95% JSRY�<�PW*5	N0 ;{JG��0.

P208, M 17-18 ��M 4 4oO�M 16 O�K:




l: .)7eLfÆ-fi�n==Mi" N(a, σ2
1) � N(b, σ2

2). � a − b JG��	b 0.95 JG��0.=: (1) .)7eLfÆ-fi�n==Mi" N(a, σ2
1) � N(b, σ2

2). � a − b JG��	b 0.95 JG��0.

(2) �	!.S-fn==Mi"�0 XQ
��x�JG��0.

P210, M 8 ��M 4 4oO�M 31 O�K:
{ l: 9� λ JG��	BEb 0.95 JG��0.=: i� �Æ�f
�XQ
� λ JG��	BEb 0.95 JG��0.fz�

P236, M 4-7 �K:




l: �o5CNSJ�^xP (�!jK) /[PKK3J�a��-�J!�wo��WJ7*o�}�jZJD^o�P8;�J:8o�GEJ{KoK. �o
p 5/.,K/)HJ�L&?.�o p S�PaeNi" B(1, p) KJ�x&?,  X ∼ B(1, p),=: �o p Jt�/M 4.3.2 |;K�4 178 �M 15-17 �J����ag?(.�o p S�PaeNi" B(1, p) KJ�x&?,�	$8;�M 4-6 �J���'M 178 � 15-17 �J��Mp�
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P238, -13 E -12 �K:
{ l: *�I µ0.005 = 2.5758, HM(b D1, �=: *�I u0.005 = 2.5758, HM(b D1, �

P240, M 10-11 �K:
{ l: D λ(x) = g(T (x)) b T (x) JCQ&+ (!q7) �?,=: D λ(x) = g(T (x)) b T (x) J�w2 (!�w7) �?,

P240, M 15-16 �K:
{ l: D��7 T (X) Ji")S ( λ(x) b T (x) JCQq7�?,=: D��7 T (X) Ji")S ( λ(x) b T (x) J�w7�?,

P242, -8 E -5 �K�q��:�"% λ(x) b T J�w2�?, �;E��1�JHM(b
D = {X = (X1, · · · , Xn) : λ(X) > c′} = {X : T > c}.;9 T =

√
n(X − µ0)/S, ` S2 =

n∑
i=1

(Xi − X)2
/
(n − 1)."%1��	 α zS, c "q2�S	�sb�E��1�JHM(b D = {X = (X1, · · · , Xn) : λ(X) > c′}, F1��	

α 9| (0 < α < 1/2) -, 1�JHM(" λ(x) �?2J��$i�S (;- λ(x)b T (x) J�w2�?)��;E��1�JHM(b
D = {X = (X1, · · · , Xn) : λ(X) > c′} = {X : T > c}.;9 T =

√
n(X − µ0)/S, S2 =

n∑
i=1

(Xi − X)2
/
(n − 1), c "q2�S	�

P243, M 1 �K:
{ l: �;=: �;�F 0 < α < 1/2 -�

P247, M 11 ��2-qh��	�"S^ 5.3.1S�1��	BEb α JHM(b	D = {X : 2 lnλ(X) > χ2
d(α)}.�

P248, -11 �K:
{ l: )&? θ = (θ1, θ2, θ3), Θ = R

3. Qn.)=: )&?{f θ = (θ1, θ2, θ3), Θ = R
3. Qn.)

P248, -9 �K:
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{ l: �K θj �3&?8B θ JM j xif.=: �K θj �3&?{f θ JM j xif.

P249, M 14 �K:




l: Wn = nhT (θ̂n)
[
B(θ)I−1(θ)BT (θ)

]−1

h(θ̂n)
L→ χ2

d. (5.3.17)=: W̃n = nhT (θ̂n)
[
B(θ)I−1(θ)BT (θ)

]−1

h(θ̂n)
L→ χ2

d. (5.3.17)�	6 Wn sb W̃n��9
P250, -10 E -9 �K:

{ l: 1v<�!J<	 X n="zi"=: 1v<�!J<	 X n=qh"zi"��p/?�W�	
P251, M 7 �K:

{ l: �;E��1�HM(b 2 lnλ > χ2
1(α).=: "S^ 5.3.1 S�1��	BEb α JE��1�HM(b 2 lnλ > χ2

1(α).

P251, M 11 �K:
{ l: " k = 2, s = 1, α = 0.05 *�I χ2

k−s(α) = χ2
1(0.05) = 3.841 > 2 lnλ = 0.0354,=: "S^ 5.3.1 S�;9 k = 2, s = 1, α = 0.05 *�I χ2

k−s(α) = χ2
1(0.05) = 3.841 > 2 lnλ = 0.0816,

P251, -2 �K:




l: 6?IA�&2GI Wn = 0.082 < χ2
1(0.05) = 3.841,=: "S^ 5.3.2 S�1��	BEb α JHM(b Wn > χ2

1(α). 6?IA�&2GI
Wn = 0.082 < χ2

1(0.05) = 3.841,�	2-g�K�
P252, M 11-12 �K:





l: I−1(θ̂R
n ) =




(n1 + n2)(n − n1 − n2)

4n2
− (n1 + n2)

2

4n2

− (n1 + n2)
2

4n2

(n1 + n2)(n − n1 − n2)

4n2


 .=: I−1(θ̂R

n ) =




(n1 + n2)(2n − n1 − n2)

4n2
− (n1 + n2)

2

4n2

−l (n1+n2)
2

4n2

(n1 + n2)(2n − n1 − n2)

4n2


 .�	6G:\8w&eziW&7tJ n sb 2n, � 2 9

P252, M 14 �K:
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



l: LMn = U⊤
n (θ̂R

n )I−1(θ̂R
n )Un(θ̂R

n ) = (n1−n2)
2

n1+n2
,=: LMn = U⊤

n (θ̂R
n )I−1(θ̂R

n )Un(θ̂R
n ) = (n1−n2)

2

n1+n2
.�	6~2_�JUÆ�,�sbKÆ�.�, �L!�

P252, M 15 �K:




l: A`IH1�JHM(b LMn > χ2
1(α).=: 1�JHM(b LMn > χ2

1(α).�	$8�A`IH�7 4 xY
P252, -10 ��R 5.3.2�K:





l: /|!KK�|Æ�fq,=: /|!KK�|Æ��fq,�	6�Æ�f�sb�Æ��f�, �&!�
P260, M 1-5 �KJ�q���;9S�g 0/0 = ∞, � λ(x) �% T (x) = x(n) h7, �" NP �^, S��	b α J UMPT �?#�2

ϕ(x) =

{
1, x(n) > c,

0, x(n) 6 c.

T = X(n) JxY�?b�sb�;9S�g 0/0 = ∞. / H0 3b-�λ(x) Ji"5�x[�i". " NP�^�S�H#�1� ϕ(x) = α · I(0<x(n)<θ0), �K 0 < α < 1.�S��hH#�1�
ϕ(x) =

{
1, x(n) > c,

0, x(n) 6 c.

c J�Sf
�q	T = X(n) JxY�?b�
P264, M 16-17 ��R 5.4.7�K:





l:  s “Æ�i"℄\ T J#h7CQE��” b “Æ�i"℄\ T J#h+CQE��”,=:  s “Æ�i"℄\ T J#h7CQE��” b “Æ�i"℄\ T J#h2CQE��”,�	6” h+” sb�h2��0A'�CQE���JS�KJ�>�F
P270, M 14 �K:



17





l: βϕ(θ) > βϕ1(θ), ∀θ ∈ Θ1,=: βϕ(θ) > βϕ1(θ), ∀ θ ∈ Θ1,�	/ ∀ � θ A0V 1 w
P274, M 15-21 �K:6qh���hn 5.5.1

(1) ".)1� H0 : θ 6 θ0 ↔ H1 : θ > θ0 �0G��	b 1 − α JG�qvJf
 (4 5.5.1 |;?() K� K J1�5�	b α J UMPT�1KIHJG�qv�5G��	b 1 − α J UMA G�qv.

(2) ".)1� H ′
0 : θ > θ0 ↔ H ′

1 : θ < θ0 �0G��	b 1 − α JG�&vJf
 (4 5.5.1 |;?() K� K J1�5�	b α J UMPT�1KIHJG�&v�5G��	b 1 − α J UMA G�&v.�sb�hn 5.5.1

(1) ".)1� H0 : θ 6 θ0 ↔ H1 : θ > θ0 � H ′
0 : θ > θ0 ↔ H ′

1 : θ < θ0 i��0JG��	b 1 − α G�qv�G�&vJf
 (4a 5.5.1) K� K J1�5�	b α J UMPT�1KIHJG�qv�G�&vi�5G��	b 1 − αJ UMA G�qv�G�&v.

(2) ".)1� H0 : θ = θ0 ↔ H1 : θ 6= θ0 . �0JG��	b 1 − α G��0Jf
 (4a 5.5.1) K� K J1�5�	b α J UMPT�1KIHJG��0�5G��	b 1 − α J UMA G��0. ��	+S^ 5.5.1 K�mg UMA G��0J<q�t &.

P279, M 14-15 ��R 5.5.2�K:




l: �x�|J p B#S�5i.)!3b�9�Æ�f�Ua J<	,=: �x�|J p B#S�5i.)!3b�9�Æ��f�Ua J<	,�	6�Æ�f�sb�Æ��f�, �&!�
P279, -16 ��R 5.5.2�K:





l: D5FÆ�f n 2--�,=: D5FÆ��f n 2--�,�	6�Æ�f�sb�Æ��f�, �&!�
P279, -14 ��R 5.5.2�K:





l: Φ (−√
n/10 + 2.326) HÆ�f`�� (� 5.5.2). �;FÆ�f�9�-,=: Φ (−√
n/10 + 2.326) HÆ��f`�� (� 5.5.2). �;FÆ��f�9�-,�	6�Æ�f�sb�Æ��f�, 2 9
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P279, -10 ��� 5.5.2�K:




l: Æ�f n=: Æ��f n�	6�Æ�f�sb�Æ��f�, �&!�
P280, M 4 �K:





l: DD�Æ�f��, � n = 1024,=: DD�Æ��f��, � n = 1024,�	6�Æ�f�sb�Æ��f�, �&!�
P280, -3 �K:

{ l: "a 1.6.8 (1) S� θ J��i"b Be(x + 1, n− x + 1)�=: "a 1.6.7 (1) S� θ J��i"b Be(x + 1, n− x + 1)�
P282, -4 �K:

{ l: Qnqh.)1�gO (5.6.1),=: Qn.)1�gO (5.6.1),

P289, M 2 �K:




l:
√

nh(θ̂n) ≈ −[∇h(θ0)]
T I−1(θ0)∇h(θ̂

R

n ) λ√
n=:

√
nh(θ̂n) ≈ −[∇h(θ0)]

T I−1(θ0)∇h(θ̂
R

n ) λ√
n�	6&2KJ λ sb�PJ λ

P289, M 3 �K:




l: ≈ −[∇h(θ0)]
T I−1(θ0)∇h(θ0)

λ√
n
,=: ≈ −[∇h(θ0)]

T I−1(θ0)∇h(θ0)
λ√
n
,�	6&2KJ λ sb�PJ λ

P289, M 9 �K:




l: ∇h(θ0)λ/
√

n = −Σ · λ/
√

n
L→ N(0,Σ),=: ∇h(θ0)λ/

√
n = −Σ · λ/

√
n

L→ N(0,Σ),�	6&2KJ λ sb�PJ λ, 2 9
P289, M 10 �K:





l: Y T
Σ

−1Y =
1

n
λT

(
[∇h(θ0)]

T I−1(θ0)∇h(θ0)
)
λ

L→ χ2
d,=: Y T

Σ
−1Y =

1

n
λT

(
[∇h(θ0)]

T I−1(θ0)∇h(θ0)
)
λ

L→ χ2
d,�	6&2KJ λ sb�PJ λ, 2 9; 6mÆ L→ sb L→
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P289,��4[<�̀ &8K�6�Z 1��sb�u 1��
P294−295, M 5 4oOK$8M 5 4oOKJM 45�47�51�∗53�� ∗54 O�$8��&oO
r�A	XT�Æ� fq�
P301, -7 E -6 �K:

{ l: 6� �Æ�f
. "HM( (6.2.7) *G7=: 6� �Æ�f
. "K�%vS^�HM( (6.2.7) GI
P313, M 8 ��R-�q���S^ 6.4.1 J?zS=p. #��JX6S&Pfu [2] S^ 3.1 J?z�!&Pqh?z.�
P317, -2 ��R-�q��:�S^ 6.4.2 J?z17�U5Je`�S=p. #��JX6S&Pfu [1]M 302 ��!&Qqh?z.�
P318, M 5-6 �K:





l: R�H θ = (θ1, · · · , θs)
T , +.)b

H0 : p = p(θ)=: R�H{I��?S^�>/���? h : R
r−1 7→ R

r−1−s, 0I+.) H0 : p = p(θ),

θ = (θ1, · · · , θs)
T S�K/L�3b2 (5.3.15) J�2�) H0 : h(p) = 0, Æ

∂h(p)/∂p JIb r − 1 − s.

P320, -3 �K:




l: � 6.4.3 ;aK�	!6+1?IM~��i3� 6.4.2 KJ 8 \�=: � 6.4.3 ;aK�	!6+1?IM~���3� 6.4.2 KJ 8 \��	6�i3�sb��3�
P323, M 2 �K:

{ l: 6.5.1 h
�KJWb�1� —χ2 1�J� =: 6.5.1 h
�KJWb�1� —Pearson χ2 1�J� 
P326, M 8 �K:
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



l: M i x}0J j K�ob p i(j), j = 1, 2, · · · , s; i = 1, 2, · · · , r.�r x}0-�JfxU�,=: M i x}0J j K�ob p i(j), j = 1, 2, · · · , s; i = 1, 2, · · · , r.�r x}0-�JfxU�,�	/�r x}0-�JfxU�J`�Æ�-�xVw
P332, M 2-3 �K:

{ l: \%^qi"��d�&?-, χ2 1���9^,=: \%^qi"��d�&?-, Pearson χ2 1���9^,

P336��4[<�K6�mÆ1����[sb�mÆ1��mÆI�1��fr�
P341, M 7 �K:





l: �462�?(W*L'J v"�t��Bayes W*L'�Minimax U1�=: �462�?(W*L'J v"�t��Bayes W*L'�Minimax U1��	6UÆ���sb℄Æ����1 9
P341, -12 �K:





l: a2 : �r^%�{I7.�XSES 2000 *, D�S�YI 5000 *.=: a3 : �r^%�{I7.�XSES 2000 *, D�S�YI 5000 *.�	6 a2 sb a3

P341, -8 �K:




l: S}7XV6J:�G:�� 7.1.1.=: S}7XV6J:�G:��� 7.1.1.�	R-UÆ
P342, M 8-9 �K:





l: �B%Æ�V0 X �JH#�f X '�i"℄5 {f(x, θ), θ ∈ Θ} �3JW*L'gOM�x�F, �K f(x, θ) 5 X Jto�?�=: �B%Æ�V0 X �JH#�f X '�i"℄5 {f(x|θ), θ ∈ Θ} �3W*L'gOJM�x�F, �K f(x|θ) 5 X Jto�?�)F X 5d
� r.v. -�L�3zS θ -
X JxY�?
F X 5℄#� r.v. -�L�3zS θ - X Jtoi"�,�	8gR-JBz\�R�6�KJ f(x, θ) sb f(x|θ), 2 9

P342, -11 �K:
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



l: S�/&?V0 Θ &Jr�i"�? Fπ(θ) !to�? π(θ).=: S�/&?V0 Θ &Jr�i" π(θ)�!2br�to�?�)F θ 5d
� r.v. -L�3�r�xY�F θ 5℄#� r.v. -L�3�r�toi"�.

P343, -4 E -1 ��S� 7.1.4�KJqh��	�) R(δ, θ) b δ Jks�?, H(θ) b θ Jr�i" ( >/xY,  π(θ) �3) , 12
RH(δ) = E

θ[R(δ, θ)] =

∫

Θ

R(δ, θ)dH(θ)b δ J Bayes ks (Bayes risk).�sb�) R(δ, θ) b δ Jks�?, π(θ) b θ Jr�i", 12
Rπ(δ) = E

θ[R(δ, θ)] =





∫

Θ

R(δ, θ)π(θ)dθ, F θ bd
� r.v.

(7.1.3)∑

i

R(δ, θi)π(θi), F θ b℄#� r.v.b δ J Bayes ks (Bayes risk).�
P344, M 1-2 �K:





l: "S�S4 Bayes ks56ks�?� θ Jr�i" H(θ) b�J�L-�	N.=: "S�S4 Bayes ks56ks�?� θ Jr�i" π(θ) b�J�L-�	N.�	6�KJ H(θ) sb π(θ), 1 9
P344, M 4 ��S� 7.1.5�K:





l: ) δ1 � δ2 b θ JexL'�?,  RH(δ1) 6 RH(δ2),=: ) δ1 � δ2 b θ JexL'�?,  Rπ(δ1) 6 Rπ(δ2),�	6�KJ RH sb Rπ, 2 9
P344, M 6 ��S� 7.1.5�K:

{ l: RH(δ∗) 6 RH(δ), (7.1.4)=: Rπ(δ∗) 6 Rπ(δ), (7.1.4)

P344, M 9-11 �K:




l: )zS θ -, H#�f X ∼ f(x|θ), θ Jr�i"5 H(θ) (�#xY,  π(θ) +A),

θ J��i"�?b H(θ|x) (�#��xY, � π(θ|x) +A). l L(δ, θ) bI,�?, 6�
��i" H(θ|x) �	N, IH��ks. �S��q.=: )zS θ -, H#�f X ∼ f(x|θ), θ Jr�i"5 π(θ), θ J��i"b π(θ|x). l L(δ, θ) bI,�?, 6�
��i" π(θ|x) �	N, IH��ks. �S��q
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P344, M 13-16 ��S� 7.1.6�KJqh��:�) H(θ|x) b θ J��i"�?, L(δ, θ) bI,�?, 12
R(δ|x) = E

θ|x[L(δ, θ)] =

∫

Θ

L(δ, θ)H(dθ|x) (7.1.5)bL'�? δ J��ks (posterior risk). &2$iK mÆ H(dθ|x) `! 
dH(θ|x) J
95: �6Czg�$�f5 θ `!5 x.�sb�) π(θ|x) b θ J��i", L(δ, θ) bI,�?, 12

R(δ|x) = E
θ|x[L(δ, θ)] =





∫

Θ

L(δ, θ)π(θ|x)dθ, F θ bd
� r.v.

(7.1.5)∑

i

L(δ(x), θi)π(θi|x), F θ b℄#� r.v.bL'�? δ J��ks (posterior risk).�
P344, -6 E -2 �KJqh��:�" Bayes ks RH(δ) JS�S�

RH(δ) = E
θ[R(δ, θ)] =

∫

Θ

R(δ, θ)dH(θ) =

∫

Θ

[∫

X

L(δ, θ)F (dx|θ)
]

dH(θ)

=

∫

X

[∫

Θ

L(δ, θ)H(dθ|x)

]
dFm(x) =

∫

X

R(δ|x)dFm(x)

= E
X [R(δ|X)], (7.1.7)�K Fm(x) 5 X J�,i" (�#xY, � fm(x) +A),�sb�` qh4.	f(x, θ) = f(x|θ)π(θ) = π(θ|x)m(x), 6��Cks Rπ(δ(x))�?2s}�q	

Rπ(δ) = E
θ[R(δ, θ)] =

∫

Θ

R(δ, θ)π(θ)dθ =

∫

Θ

[∫

X

L(δ, θ)f(x|θ)dx

]
π(θ)dθ

=

∫

X

[∫

Θ

L(δ, θ)π(θ|x)dθ

]
m(x)dx =

∫

X

R(δ|x)m(x)dx

= E
X [R(δ|X)], (7.1.7)�K m(x) 5 X J�,i"��

P345, M 1 �K:




l: Bayes ks#eL�?2 RH(δ) = E
θ[R(δ, θ)] = E

X [R(δ|X)],=: Bayes ks#eL�?2 Rπ(δ) = E
θ[R(δ, θ)] = E

X [R(δ|X)],�	6 RH(δ) sb Rπ(δ)
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P345, 6M 8- 10 ��S^ 7.1.1�KJqh��:�\��Æ�B x,  >/L'�? δH(x), s\S5
R(δH|x) = inf

δ∈A

R(δ|x),1 δH br�i" H(θ) AqJ Bayes =.�sb�\��Æ�B x,  >/L'�? δπ(x), s\S5
R(δπ|x) = inf

δ∈A

R(δ|x),1 δπ br�i" π(θ) qJ Bayes =.��	6�KJ δH sb δπ�� 3 9
6 H(θ) sb π(θ), 1 9
P345, M 12 �K:





l: R(δ|x) =
∫
Θ

L(δ, θ)H(dθ|x) >
∫
Θ

L(δH, θ)H(dθ|x) = R(δH |x)=: R(δ|x) =
∫
Θ

L(δ, θ)π(θ|x)dθ >
∫
Θ

L(δπ, θ)π(θ|x)dθ = R(δπ|x)�	6�KJ H(dθ|x) sb π(θ|x)dθ, 6 δH sb δπ�y 2 9
P345, M 14 �K:





l: RH(δ) =
∫

X
R(δ|x)dFm(x) >

∫
X

R(δH|x)dFm(x) = RH(δH),=: Rπ(δ) =
∫

X
R(δ|x)m(x)dx >

∫
X

R(δπ|x)m(x)dx = Rπ(δπ),�	6 dFm(x) sb m(x)dx�2 9
6 δH sb δπ�2 9
6 RH sb Rπ�2 9
P347, 6M 6-10 �KJqh��:�� "S^ 7.1.1 S� Bayes =F5��ks?H_|JL'�?, �;#

R(a|x) = E
[
(θ − a)2

∣∣x
]

=

∫

Θ

[
θ2 − 2aθ + a2

]
H(dθ|x).l

dR(a|x)

da
= −2

∫

Θ

θH(dθ|x) + 2a = 0,=f5I a = θ̂B(x) =

∫

Θ

θH(dθ|x) = E(θ|x), Æ d2

da2

[
R(a|x)

]
= 2 > 0. �sb�� "S^ 7.1.1 S� Bayes =F5��ks?H_|JL'�?, �;#

R(a|x) = E
[
(θ − a)2

∣∣x
]

=

∫

Θ

[
θ2 − 2aθ + a2

]
π(θ|x)dθ.



24l
dR(a|x)

da
= −2

∫

Θ

θπ(θ|x)dθ + 2a = 0,=f5I a = θ̂B(x) =

∫

Θ

θπ(θ|x)dθ = E(θ|x), Æ d2

da2

[
R(a|x)

]
= 2 > 0.��	6�KJ H(dθ|x) sb π(θ|x)dθ, � 3 9

P348, M 7-13 �KJqh��:�� "S^ 7.1.1 S�, Bayes =F5��ks?H_|JL'�?, �#
R(a|x) = E

[
w(θ)(θ − a)2

∣∣x
]

=

∫

Θ

[
w(θ)θ2 − 2θ w(θ)a + w(θ)a2

]
H(dθ|x).l

d

da
[R(a|x)] = −2

∫

Θ

θ w(θ)H(dθ|x) + 2a

∫

Θ

w(θ)H(dθ|x) = 0,=f5I
a = θ̂B =

∫

Θ

θ w(θ)H(dθ|x)
∫

Θ

w(θ)H(dθ|x)
=

E
(
θ w(θ)|x

)

E
(
w(θ)|x

) ,Æ d2

da2
[R(a|x)] > 0. S^I?.�sb�� "S^ 7.1.1 S�, Bayes =F5��ks?H_|JL'�?, �#

R(a|x) = E
[
w(θ)(θ − a)2

∣∣x
]

=

∫

Θ

[
w(θ)θ2 − 2θ w(θ)a + w(θ)a2

]
π(θ|x)dθ.l

d

da
[R(a|x)] = −2

∫

Θ

θ w(θ)π(θ|x)dθ + 2a

∫

Θ

w(θ)π(θ|x)dθ = 0,=f5I
a = θ̂B =

∫

Θ

θ w(θ)π(θ|x)dθ
∫

Θ

w(θ)π(θ|x)dθ

=
E
(
θ w(θ)|x

)

E
(
w(θ)|x

) ,Æ d2

da2
[R(a|x)] > 0. S^I?.��	6�KJ H(dθ|x) sb π(θ|x)dθ, � 5 9

P354, -4 � (S^ 7.3.1) K:




l: ) δ∗ b/r�i" H(θ) AqJ Bayes =,=: ) δ∗ b/r�i" π(θ) AqJ Bayes =,�	6�KJ H(θ) sb π(θ), 1 9
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P355, M 1-5 �KJqh��:�� R(δ, θ) < c \�
 θ ∈ Θ 3b, 7-6e��% θ Jr�i" H(θ) �	NSI
RH(δ) =

∫

Θ

R(δ, θ)dH(θ) < c

∫

Θ

dH(θ) =

∫

Θ

R(δ∗, θ)dH(θ) = RH(δ∗),) RH(δ) < RH(δ∗) (�K RH(δ) b δ J Bayes ks, RH(δ∗) b δ∗ J Bayes ks),7' δ∗ b Bayes =t^.�sb�� R(δ, θ) < c \�
 θ ∈ Θ 3b, 7-6e��% θ Jr�i" π(θ) �	NSI
Rπ(δ) =

∫

Θ

R(δ, θ)π(θ)dθ < c

∫

Θ

π(θ)dθ =

∫

Θ

R(δ∗, θ)π(θ)dθ = Rπ(δ∗),) Rπ(δ) < Rπ(δ∗) (�K Rπ(δ) b δ J Bayesks, Rπ(δ∗) b δ∗ J Bayesks), 7' δ∗ b Bayes =t^��	6$iKJ dH(θ) sb π(θ)dθ�� 3 9
6 RH sb Rπ�� 6 9
6M 1�K H(θ) sb π(θ)�1 9
P355, M 7 �K:

{ l: � θ J Minimax �*.=: g/ a, b ��B- θ J Minimax �*>/�/�>/-�7LJ�?2.

P355, -6 � (S^ 7.3.2) K:




l: ) δk b�xW*L'gO/r�i" Hk AqJ Bayes =,=: ) δk b�xW*L'gO/r�i" πk AqJ Bayes =,�	6�KJ Hk sb πk�� 1 9
P356, M 5-8 �KJqh��:�%5#

RHk
(δ)=

∫

Θ

R(δ, θ)dHk(θ) 6

∫

Θ

M(δ)dHk(θ) = M(δ)

<rk =

∫

Θ

R(δk, θ)dHk(θ) = RHk
(δk).7' δk br�i" Hk(θ) AqJ Bayes =t^.�sb



26 �%5#
Rπk

(δ)=

∫

Θ

R(δ, θ)πk(θ)dθ 6

∫

Θ

M(δ)πk(θ)dθ = M(δ)

<rk =

∫

Θ

R(δk, θ)πk(θ)dθ = Rπk
(δk).7' δk br�i" πk(θ) AqJ Bayes =t^.��	6$iKJ dHk(θ) sb πk(θ)dθ�� 3 9
6 RHk

sb Rπk
�� 2 9
6M 8 �K Hk(θ) sb πk(θ)�1 9

P356, M 11 �K:




l: l 5�: θ Jr�i" {Hk}, Hk b N(0, k2), k = 1, 2, · · · .=: l 5�: θ Jr�i" {πk}, πk b N(0, k2), k = 1, 2, · · · .�	6 Hk sb πk�2 9
P356, -3 �K:





l: rk = RHk
(δk) ==: rk = Rπk
(δk) =�	6 RHk
sb Rπk

P357, M 6 �K:




l: Z�C� RH(δ) � M(δ) K, ��ab�9JU1.=: Z�C� Rπ(δ) � M(δ) K, ��ab�9JU1.�	6�KJ RH(δ) sb Rπ(δ)

P362, M 16-21 ��S^ 7.5.1�KJqh��:�/ Bayes L'gOK, ) δH br�i" H(θ) qJ Bayes =,  H(θ) � δHs\qhS5:

(1) r�i" H(θ) \&?V0 Θ J��hVOW&#=to;

(2) δH J Bayes ks RH(δH) < ∞;

(3) \��L'�? δ, R(δ, θ) b θ Jd
�?,1 δH b��J.�sb�/ Bayes L'gOK, ) δπ br�i" π(θ) qJ Bayes =,  π(θ) � δπ s\qhS5:

(1) r�i" π(θ) \&?V0 Θ J��hVOW&#=to;

(2) δπ J Bayes ks Rπ(δπ) < ∞;

(3) \��L'�? δ, R(δ, θ) b θ Jd
�?,1 δπ b��J.�



27�	6�KJ H(θ) sb π(θ)�� 3 9
6 δH sb δπ�� 5 9
6 (2) K RHsb Rπ�� 1 9
P362, -6 �K:





l: R(δ∗, θ) 6 R(δH, θ), �
 θ ∈ Θ ,=: R(δ∗, θ) 6 R(δπ, θ), �
 θ ∈ Θ ,�	6�K δH sb δπ�� 1 9
P362, -4 �K:





l: R(δ∗, θ0) < R(δH, θ0).=: R(δ∗, θ0) < R(δπ, θ0).�	6�K δH sb δπ�� 1 9
P362, -3 �K:





l: " R(δH, θ) Jd
�,=: " R(δπ, θ) Jd
�,�	6�K δH sb δπ�� 1 9
P362, -1 �K:





l: R(δ∗, θ) < R(δH, θ) − ε, �
 θ ∈ Sρ(θ0).=: R(δ∗, θ) < R(δπ, θ) − ε, �
 θ ∈ Sρ(θ0).�	6�K δH sb δπ�� 1 9
P363, M 1-6 �KJqh��:�%5\ δ∗ J Bayes ks#

RH(δ∗)=

∫

Sρ(θ0)

R(δ∗, θ)dH(θ) +

∫

Θ−Sρ(θ0)

R(δ∗, θ)dH(θ)

6

∫

Sρ(θ0)

[R(δH , θ) − ε]dH(θ) +

∫

Θ−Sρ(θ0)

R(δH, θ)dH(θ)

=RH(δH) − ε P
(
θ ∈ Sρ(θ0)

)
.".) (1) S� P

(
θ ∈ Sρ(θ0)

)
> 0, =`# RH(δ∗) < RH(δH), 7' δH b θ J Bayes=t^.�sb�%5\ δ∗ J Bayes ks#

Rπ(δ∗)=

∫

Sρ(θ0)

R(δ∗, θ)π(θ)dθ +

∫

Θ−Sρ(θ0)

R(δ∗, θ)π(θ)dθ

6

∫

Sρ(θ0)

[R(δπ, θ) − ε]π(θ)dθ +

∫

Θ−Sρ(θ0)

R(δπ, θ)π(θ)dθ

=Rπ(δπ) − ε P
(
θ ∈ Sρ(θ0)

)
.



28".) (1) S� P
(
θ ∈ Sρ(θ0)

)
> 0, =`# Rπ(δ∗) < Rπ(δπ), 7' δπ b θ J Bayes=t^.��	6�KJ RH sb Rπ�� 4 9; 6$iKJ dH(θ) sb π(θ)dθ�� 4 9
6�KJ δH sb δπ�� 5 9


P363, M 8-9 ��S^ 7.5.2�K:
{ l:  /zSJr�i" H(θ) qJ Bayes �* δH 5a�J,=:  /zSJr�i" π(θ) qJ Bayes �* δπ 5a�J,

P363, M 10-14 �KJqh��:�� d?.  δH !5S��J, 1�>/k�x�* δ∗ 6= δH , 0I
R(δ∗, θ) 6 R(δH, θ), �
 θ ∈ Θ ,Æ�w!K2E'\}x θ ∈ Θ 3b. &2e��%r�i" H(θ) �
_IH

RH(δ∗) =

∫

Θ

R(δ∗, θ)dH(θ) 6

∫

Θ

R(δH, θ)dH(θ) = RH(δH).� δ∗ = δH ' δH Ja��t^.�sb�� d?.  δπ !5S��J, 1�>/k�x�* δ∗ 6= δπ, 0I
R(δ∗, θ) 6 R(δπ, θ), �
 θ ∈ Θ ,Æ�w!K2E'\}x θ ∈ Θ 3b. &2e��%r�i" π(θ) �
_IH

Rπ(δ∗) =

∫

Θ

R(δ∗, θ)π(θ)dθ 6

∫

Θ

R(δπ, θ)π(θ)dθ = Rπ(δπ).� δ∗ = δπ ' δπ Ja��t^.��	6�KJ δH sb δπ�� 7 9
6�KJ RH sb Rπ�� 2 9; 6$iKJ dH(θ) sb π(θ)dθ�� 2 9
6M 12 �KJ H(θ) sb π(θ)�� 1 9
P363, -5 E -4 �K:





l: ?z&? θ J Minimax �* δ√n/2,
√

n/2(x) = (x +
√

n/2)
/
(n +

√
n/2) 5S��J.=: ?z&? θ J Minimax �* δ√n/2,

√
n/2(x) = (x +

√
n/2)

/
(n +

√
n) 5S��J.�	θ J Minimax �*Ji~5 (n +

√
n) `!5 (n +

√
n/2)

P364, M 1 �K:
{ l: F� a = b =

√
n/2 -, ks�?b/?, �=: "a 7.3.1 S�	F� a = b =

√
n/2 -, ks�?b/?, �
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P364, M 2 �K:




l: δ√n/2,
√

n/2(x) = x+
√

n/2
n+

√
n/2

(7.5.1)=: δ√n/2,
√

n/2(x) = x+
√

n/2
n+

√
n

(7.5.1)�	θ J Minimax �* (7.5.1) Ji~5 (n +
√

n) `!5 (n +
√

n/2)

P364, M 13 �K:




l: 4.&,  � θ Jr�i" H(θ) b N(0, τ2),=: 4.&,  � θ Jr�i" π(θ) b N(0, τ2),�	6�KJ H(θ) sb π(θ)�1 9
P364, M 15 �K:





l: δH(X) =
nτ2

1 + nτ2
X = cX.=: δπ(X) =

nτ2

1 + nτ2
X = cX.�	6�K δH sb δπ�� 1 9

P364, M 16 �K:
{ l: !��?S^ 7.5.1 JS5 (1)-(3) :3b,=: !��?S^ 7.5.1 JS5 (1)-(2) 3b; ` S^ 1.5.2, ��BzS^ 7.5.1 JS5 (3) �3b;


