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3.1 ��©Ù�¿©5

3.1.1 ��©Ù�O�úª

1. �k�©Ùk�Ý���©Ù�O�

3úª (1.2.1)ª¥§m(x)´ X �>��Ý.du m(x)� θ
Ã', ��ò 1/m(x) w¤� θ Ã'�~ê, Ïdk

π(θ|x) = f (x |θ)π(θ)
/
m(x) ∝ f (x |θ)π(θ).

é�Ýk�©Ù�/, ¦���Ý�Ue�Ú½:

(1) �Ñq,¼ê l(θ|x) �Ø, = l(θ|x) ¥� θ k'�Ïf.
2�Ñk��Ý π(θ) �Ø, = π(θ) ¥� θ k'�Ïf.

(2) aqúª (2.5.4), �Ñ���Ý�Ø, =

π(θ|x)∝ f (x |θ)π(θ)∝{l(θ|x) �Ø}·{π(θ) �Ø}.

=/���ÝØ0´/q,¼êØ�k��ÝØ�È0.

(3) òþªm>V\���Kz~êÏf (�±� x k'),
=������Ý.
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3.1 ��©Ù�¿©5

3.1.1 ��©Ù�O�úª

2. k�©Ù�lÑ©Ù����©Ù�O�

�k�©Ù�lÑ©Ù�, ��©Ù�O�úªÒ´��d
úª. ��dúª½Â� §1.1, e¡ÏLäN~f`²�k
�©Ù�lÑ©Ù�XÛO���©Ù.

~ 3.1.1 ÏLÉ��±�Ï`²��<´Ä�k,«;¾§
z�(J��5 (± X = 1 L«) ½ö�Ò5 (± X = 0 L
«). - θ1 L«�¾G�§θ2 L«Ã¾G�. P P(X = x |θ)
= p(x |θ), Kk

p(1|θ1) = 0.8, p(0|θ1) = 0.2, p(1|θ2) = 0.3, p(0|θ2) = 0.7,

�k�&E� π(θ1) = 0.05, π(θ2) = 0.95, d=T/«�¾
ÚØ�¾�'~. ¦ X �>�©ÙÚ θ ���©Ù.
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3.1 ��©Ù�¿©5

3.1.2 ��©Ù�¿©5

��©Ù�¿©5

3��d�{¥§O���©Ù�¿©5Vg~k�Ï, ¦
¯K{z.

Ún 3.1.1 � X ∼ f (x |θ), θ ∈ Θ,d? f (x |θ)��ÅCþ X
�VÇ¼ê§X = (X1, · · · ,Xn) ´loN X ¥Ä��{ü
��§T = T (X) ´�ÚOþ§§��Ý¼ê´ q(t|θ)¶
� π(θ) ∈ Γ, d? Γ ´ θ �k�©Ù�a. e T � θ �¿©
ÚOþ§Ké ∀ π ∈ Γ, k

π(θ|x) = π̃(θ|t),

~ 3.1.2 � X = (X1, · · · ,Xn) ´l N(θ, σ2) ¥Ä��{ü
��§Ù¥ σ2 ®�. b½ θ ∼ N(µ, τ2), ¦ θ ����Ý.

d~ 3.1.2, �� θ ���©Ù π(θ|x) Ú π̃(θ|t) �Ó.
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3.2 ��oNëê���©Ù

3.2.1 Úó

Úó

� X = X1, · · · ,Xn �l N(θ, σ2) ¥Ä�� i.i.d. ��, K�
½ ϕ = (θ, σ2) ��� X �éÜVÇ�Ý�

f (x|ϕ) = (2πσ2)−
n
2 exp

{
− 1

2σ2

n∑
i=1

(xi − θ)2
}

=(2πσ2)−
n
2 exp

{
− 1

2σ2

[ n∑
i=1

(xi − x̄)2+n(x̄ − θ)2
]}

, (3.2.1)

Ù¥ X =
1

n

n∑
i=1

Xi .

3�!¥·�ò^�2Â�� t ©Ù�Vg§yòÙ½Â�
ÑXeµ
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3.2 ��oNëê���©Ù

3.2.1 Úó

Úó

½Â 3.2.1 e�ÅCþ Y äke�VÇ�Ý¼ê

p(y |µ, τ2, ν) =
Γ
(ν + 1

2

)
Γ(ν

2 )
√

νπ
·1
τ
·

[
1 +

1

ν

(
y − µ

τ

)2
]− ν+1

2

, (3.2.2)

K¡ Y Ñl2Â�� t ©Ù.Ù¥ ν > 0 �gdÝ§µ ´þ
�ëê§τ > 0 ��Ýëê§P� Y ∼ T1(ν, µ, τ2).

AO§� µ = 0, τ = 1 �§T1(ν, 0, 1) ¡�IO� t ©Ù§
{P� Y ∼ tν , ùÒ´·�3Ð�VÇÚO¥¤��gdÝ
� ν � t ©Ù.
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3.2 ��oNëê���©Ù

3.2.2 ��oNÃ&Ek�e���©Ù

1. � σ2 ®��§þ�ëê θ ���©Ù

- T = X ´ θ �¿©ÚOþ§´� X ∼ N(θ, σ2/n), � θ
�q,¼ê�

l(θ|t) ∝ exp
{
− n

2σ2
(x̄ − θ)2

}
.

d π(θ) ≡ 1, θ ∈ R, �� θ ����Ý

π(θ|t) = π(θ|x̄) ∝ l(θ|t)π(θ) ∝ exp
{
− n

2σ2
(θ − x̄)2

}
,

ù´���Ý N(x̄ , σ2/n), V\�Kz~ê��

π(θ|t) =

√
n

2πσ2
exp

{
− n

2σ2
(θ − x̄)2

}
, θ ∈ R, (3.2.3)

= θ ���©Ù� N(x̄ , σ2/n).
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3.2 ��oNëê���©Ù

3.2.2 ��oNÃ&Ek�e���©Ù

2. � θ ®��§�Ýëê σ2 ���©Ù

- T =
n∑

i=1
(Xi − θ)2, K T � σ2 �¿©ÚOþ, T

/
σ2 ∼ χ2

n.

� σ2 �q,¼ê�

l(σ2|t) ∝ (σ2)−n/2 exp
{
− t

2σ2

}
.

�Ýëê σ2 �Ã&Ek��

σ2 ∝ 1/σ2,

Ïd σ2 ���©Ù

π(σ2|t) ∝ l(σ2|t)π(σ2) ∝
(
σ2

)−( n
2
+1)

exp
{
− t

2σ2

}
V\�Kz~êÏf����©Ù

π(σ2|t) =

(
t/2

) n
2

Γ(n/2)

(
σ2

)−( n
2
+1)

exp
{
− t

2σ2

}
, σ2 > 0. (3.2.6)

= σ2 ���©Ù´_³ç©Ù Γ−1
(
n/2, t/2

)
.
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/
σ2 ∼ χ2

n.

� σ2 �q,¼ê�

l(σ2|t) ∝ (σ2)−n/2 exp
{
− t

2σ2

}
.

�Ýëê σ2 �Ã&Ek��

σ2 ∝ 1/σ2,

Ïd σ2 ���©Ù

π(σ2|t) ∝ l(σ2|t)π(σ2) ∝
(
σ2

)−( n
2
+1)

exp
{
− t

2σ2

}
V\�Kz~êÏf����©Ù

π(σ2|t) =

(
t/2

) n
2

Γ(n/2)

(
σ2

)−( n
2
+1)

exp
{
− t

2σ2

}
, σ2 > 0. (3.2.6)

= σ2 ���©Ù´_³ç©Ù Γ−1
(
n/2, t/2

)
.
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3.2 ��oNëê���©Ù

3.2.2 ��oNÃ&Ek�e���©Ù

3. � θ Ú σ2 �������©Ù

- S2 =
1

ν

n∑
i=1

(Xi − X̄ )2 Ú T = (X ,S2),K T ´'u (θ, σ2)

�éÜ¿©ÚOþ; X ∼ N(θ, σ2/n), νS2
/
σ2 ∼ χ2

ν , ν =

n − 1 � X Ú S2 ´�pÕá�.

Ïd´� (θ, σ2) �q,¼ê�

l(θ, σ2|t) = p1(x̄ |θ, σ2)p2(s
2|σ2)

=

√
n

2πσ2
exp

{
−n(x̄ − θ)2

2σ2

}
·c

( ν

σ2

)(νs2

σ2

) ν
2
−1
exp

{
− νs2

2σ2

}
∝ σ−1

(
σ2

)−ν/2
exp

{
− 1

2σ2

[
νs2 + n(θ − x̄)2

] }
, (3.2.8)

d? c = [2ν/2Γ(ν/2)]−1.
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� (θ, σ2) �éÜk�©Ù� π(θ, σ2) = π1(θ)π2(σ
2), Ù¥

π1(θ) ≡ 1, π2(σ
2) ∝ σ−2. (3.2.9)

d (3.2.8), (3.2.9) �� (θ, σ2) �éÜ���Ý�

π(θ, σ2|t)=K (σ2)−( ν+1
2

+1) exp
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− 1

2σ2

[
νs2 + n(θ − x̄)2

] }
,

(3.2.10)

Ù¥ K =
√

n
2π [Γ(ν

2 )]−1
(

νS2

2

)ν/2
.

3 (3.2.10) ª¥ π(θ, σ2|t) �±U�¤e�/ª

π(θ, σ2|t) = π1(θ|σ2, x̄)π2(σ
2|s2)
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� θ Ú σ2 �������©Ù

�½ σ2 Ú x̄ �§θ �^����Ý´

π1(θ|σ2, x̄) =

√
n√

2πσ
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{
− n

2σ2
(θ − x̄)2

}
,

�½ s2 � σ2 �^����Ý�

π2(σ
2|s2) =

π(θ, σ2|t)
π(θ|σ2, x̄)

= K ′(σ2)−(ν/2+1) exp
{
− νs2

2σ2

}
,

d? σ2 > 0, �Kz~ê� K ′ =
[
Γ(ν

2 )
]−1(νS2

2

)ν/2
.

Ïd θ Ú σ2 �éÜ���Ý´üÜ©�¦È§1�Ü©

´�½ σ2 Ú x � θ �^��Ý N
(
x̄ , σ2/n

)
, ,�Ü©´�

½ s2 � σ2 �^����Ý Γ−1(ν/2, νs2/2).
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� θ Ú σ2 �������©Ù

ééÜ���Ý (3.2.10)'u θÈ©, �σ2�>����Ý

π(σ2|x) =

∫ ∞

−∞
π(θ, σ2|x)dθ = π2(σ

2|x)
∫ ∞

−∞
π1(θ|σ2, x)dθ

=
(νs2/2)

ν
2

Γ(ν/2)
· (σ2)−( ν

2
+1) exp

{
− νs2

2σ2

}
, σ2 > 0. (3.2.11)

= σ2 �>����Ý�´ Γ−1(ν/2, νs2/2) � σ2 �^��

��Ý�Ó.

ééÜ���Ý (3.2.10)'uσ2È©, � θ�>����Ý

π(θ|x) =

∫ ∞

0
π(θ, σ2|x)dσ2

∝
[
νs2 + n(θ − x̄)2

]− ν+1
2 ∝

[
1 +

1

ν
· (θ − x̄)2

s2/n

]− ν+1
2

.
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� θ Ú σ2 �������©Ù

þª´2Â�� t ©Ù�Ø. V\�Kz~êÏf��

π(θ|x) =
Γ
(

ν+1
2

)
Γ
(

ν
2

)√
πν

·
(

s2

n

)− 1
2

·
[
1+

1

ν

(
θ − x̄

s/
√

n

)2]− ν+1
2

. (3.2.12)

ù´2Â��� t ©Ù T1(ν, x̄ , s2/n) ��Ý¼ê, Ù¥ ν =
n − 1 �gdÝ, x̄ ´Ùþ�§s/

√
n ��Ýëê.
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3.2 ��oNëê���©Ù

3.2.2 ��oNÃ&Ek�e���©Ù

��oNëê3Ã&Ek�e��©Ù�Ì�(Ø

½n 3.2.1 ���©Ù���©Ù (3.2.1), éëê���©
Ùke�(Øµ

(1) e σ2 ®�§�þ�ëê θ �Ã&Ek� π(θ) ≡ 1 �§
K θ ��©Ù�d (3.2.3) �Ñ���©Ù N

(
x̄ , σ2/n

)
.

(2) e θ®�§��Ýëêσ2�Ã&Ek��π(σ2) = 1
/
σ2

�§Kσ2��©Ù�d (3.2.6)�Ñ�_³ç©Ù Γ−1
(
n/2, t/2),

Ù¥ t =
n∑

i=1
(xi − θ)2.

(3) e (θ, σ2) �éÜÃ&Ek�d (3.2.9) �Ñ§K (θ, σ2)
�éÜ��©Ùd (3.2.10) �Ñ¶ σ2 �>���©Ù�dúª

(3.2.11) �Ñ�_³ç©Ù Γ−1
(
ν/2, νs2/2

)
, θ �>���©Ù

�dúª (3.2.12) �Ñ�2Â�� t ©Ù T1

(
ν, x̄ , s2/n

)
, Ù¥

ν = n − 1, s2/n = 1
n(n−1)

n∑
i=1

(xi − x̄)2.
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3.2.3 ��oNëê3�Ýk�©Ùe���©Ù

1. � σ2 ®��§þ�ëê θ ���©Ù

du X � θ �¿©ÚOþ§� X ∼ N(θ, σ2/n), � θ �q
,¼ê�

l(θ|x̄) =

√
n√

2πσ
exp

{
− n(x̄ − θ)2

2σ2

}
∝ exp

{
− n(x̄ − θ)2

2σ2

}
.

θ �k�©Ù� N(µ, τ2), Ù�Ý¼ê�

π(θ)=
1√
2πτ

exp
{
− (θ − µ)2

2τ2

}
∝exp

{
− (θ − µ)2

2τ2

}
. (3.2.13)

Ïd θ ���©Ù

π(θ|x̄) ∝ f (x̄ |θ)π(θ) ∝ exp
{
− 1

2

[(x̄ − θ)2

σ2
n

+
(θ − µ)2

τ2

]}
.
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� σ2 ®��§þ�ëê θ ���©Ù

P

A =
1

σ2
+

1

τ2
, B =

x

σ2
+

µπ

τ2
, C =

x2

σ2
+

µ2
π

τ2
,

Kk

exp
{
− 1

2

[(x − θ)2

σ2
+

(θ − µπ)2

τ2

]}
= exp

{
− A

2

(
θ − B

A

)2}
· exp

{
− 1

2

(
C − B2

A

)}
.

Ù¥ C − B2/A �~ê§


B

A
=

σ2/n

σ2/n + τ2
µ +

τ2

σ2/n + τ2
x̄ = µn(x̄),

1

A
=

σ2
nτ

2

σ2
n + τ2

=
τ2 · σ2/n

σ2/n + τ2
=

σ2τ2

σ2 + nτ2
= η2

n. (3.2.15)
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i=1
(Xi − θ)2, K T/σ2 ∼ χ2
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− t

2σ2
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2σ2
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π(σ2)=
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Γ(r/2)
(σ2)−(r/2+1) exp

{
− λ

2σ2

}
(3.2.19)

∝ (σ2)−(r/2+1) exp
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− λ

2σ2

}
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(

n+r
2 , A

2

)
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3. θ Ú σ2 �����/

- S2 = 1
n−1

∑x
i=1(Xi − X )2, T = (X ,S2), ϕ = (θ, σ2). ´

� X
∣∣ϕ ∼ N(θ, σ2/n), (n − 1)S2

/
σ2 ∼ χ2

n−1, � X Ú S2 Õ

á.

dÏf©)½n� T ´ ϕ �¿©ÚOþ. ϕ �q,¼ê�

f (t|ϕ)= cσ−n(s2)
n−1

2
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− 1

2σ2
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(n − 1)s2+n(x̄ − θ)2

] }
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− 1

2σ2
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(n − 1)s2 + n(x̄ − θ)2

] }
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(θ, σ2) éÜk����-_³çk�: θ | σ2 ∼ N
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µ, σ2/k
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9 σ2 ∼ Γ−1(r/2, λ/2), ÙéÜ�Ý�

π(θ, σ2) = π1(θ|σ2)π2(σ
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− 1

2σ2
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k(θ − µ)2 + λ

]}
. (3.2.22)
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2σ2
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(n − 1)s2+n(x̄ − θ)2+k(θ − µ)2+λ
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∝ (σ2)−( r+n+1

2
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2σ2
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(n − 1)s2 + H + λ

]}
,

Ù¥

H= n(x̄ − θ)2 + k(θ − µ)2

= (n + k)θ2 − 2(nx̄ + kµ)θ + nx̄2 + kµ2

= (n + k)
(
θ − nx̄ + kµ

n + k

)2
+

nk

n + k
(x̄ − µ)2.
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π(θ, σ2|t)=c ′(σ2)−( νn+1
2

+1)exp

{
− 1

2σ2

[
βn + kn(θ − µ̃n(x̄))2

]}
,

Ù¥ −∞ < θ < ∞, σ2 > 0, 
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·
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1 +

1
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θ − µ̃n(x̄)

τn

)2]− νn+1
2

, (3.2.23)

ù´´2Â�� t ©Ù T1(νn, µ̃n(x̄), τ2
n ) ��Ý¼ê.
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n∑
i=1

(xi − x̄)2 + λ +
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n =
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νnkn
. (3.2.25)
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�lÑ�ÅCþX�VÇ©Ùke�/ªµ

f (x |θ) = P(X = x |θ) = h(x) θb(x)(1− θ)d(x), (3.3.1)
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3.3 �alÑ©ÙÚõ�©Ùëê���©Ù

3.3.2 õ�©Ù¥ëê���©Ù

1. Ã&Ek�eõ�©Ùëê���©Ù

� X = (X1, · · · ,Xk) Ñlõ�©Ù M(n,θ), Ù¥ Xi ≥ 0,
k∑

i=1
Xi = n, θ = (θ1, · · · , θk), θi ≥ 0,

k∑
i=1

θi = 1, �Õáëê

�k k − 1 �. Ïd X �VÇ©Ù�

p(x |θ) = P(X1 = x1, · · · ,Xk = xk |θ)

= c ·
( k−1∏

i=1

θxi
i

)(
1−

k−1∑
i=1

θi

)xk

, (3.3.6)

Ù¥ c = n!
x1!···xk ! . þãVÇ¼ê= θ �q,¼ê,P� l(θ|x).

éêq,¼ê�

ln l(θ|x) =
k∑

i=1

xi ln θi + ln c

=
k−1∑
i=1

xi ln θi +
(
n −

k−1∑
i=1

xi

)
ln

(
1−

k−1∑
i=1

θi

)
+ ln c .
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3.3 �alÑ©ÙÚõ�©Ùëê���©Ù
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Ã&Ek�eõ�©Ùëê���©Ù

θ �Ã&Ek�©Ùd Fisher &E

[
det I (θ)

]1/2
(½. e¡O

�Fisher &E
�z���

∂2 ln l

∂θ2
i

= − xi

θ2
i

− xk

θ2
k

, i = 1, · · · , k − 1

∂2 ln l

∂θi∂θj
= −xk

θ2
k

, i , j = 1, · · · , k − 1, i 6= j

E
(
− ∂2 ln l

∂θ2
i

)
=

n

θi
+

n

θk
, i = 1, · · · , k − 1

E
(
− ∂2 ln l

∂θi∂θj

)
=

n

θk
, i , j = 1, · · · , k − 1, i 6= j
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E
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− ∂2 ln l

∂θ2
i
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n

θi
+

n

θk
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3.3 �alÑ©ÙÚõ�©Ùëê���©Ù

3.3.2 õ�©Ù¥ëê���©Ù

Ã&Ek�eõ�©Ùëê���©Ù

�k

det I (θ)=

∣∣∣∣∣∣∣∣
n(θ−1

1 + θ−1
k ) nθ−1

k · · · nθ−1
k

nθ−1
k n(θ−1

2 + θ−1
k ) · · · nθ−1

k
· · · · · · · · · · · ·

nθ−1
k nθ−1

k · · · n(θ−1
k−1 + θ−1

k )

∣∣∣∣∣∣∣∣
∝ (θ1θ2 · · · θk)−1

l
 θ = (θ1, · · · , θk) � Jeffreys k��

π(θ) = [det I (θ)]1/2 ∝ (θ1θ2 · · · θk)−1/2 (3.3.7)
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nθ−1
k n(θ−1

2 + θ−1
k ) · · · nθ−1

k
· · · · · · · · · · · ·

nθ−1
k nθ−1

k · · · n(θ−1
k−1 + θ−1
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∣∣∣∣∣∣∣∣
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3.3 �alÑ©ÙÚõ�©Ùëê���©Ù

3.3.2 õ�©Ù¥ëê���©Ù

Ã&Ek�eõ�©Ùëê���©Ù

Ïd θ ���©Ù

π(θ|x) ∝ p(x|θ)π(θ) ∝ θ
x1−1/2
1 · · · θ

xk−1/2
k .

V\�Kz~ê�����Ý�

π(θ|x) =
Γ(n + k/2)

Γ(x1 + 1/2) · · · Γ(xk + 1/2)
θ
x1− 1

2
1 · · · θ

xk− 1
2

k . (3.3.8)

ù´�� Dirichlet ©Ù D(x1 + 1/2, · · · , xk + 1/2).
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2. �Ýk�eõ�©Ùëê���©Ù

d (3.3.6) �� θ �q,¼ê�

l(θ|x) ∝
( k−1∏

i=1

θxi
i

)(
1−

k−1∑
i=1

θi

)xk

.

θ �k�©Ù� Dirichlet©Ù D(α1, · · · , αk),Ù�Ý¼ê�

π(θ) =
Γ(α1 + · · ·+ αk)

Γ(α1) · · · Γ(αk)
·
k−1∏
i=1

θαi−1
i

(
1−

k−1∑
i=1

θi

)αk−1

, (3.3.10)

d? αi > 0, i = 1, · · · , k ®�.

5¿ Dirichlet ©Ù´�©©Ù�í2§� k = 2 �§Ò
´ Beta ©Ù Be(α1, α2).
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3.3.2 õ�©Ù¥ëê���©Ù

�Ýk�eõ�©Ùëê���©Ù

θ ���©Ù

π(θ | x) ∝ l(θ|x)π(θ) ∝
k−1∏
i=1

θxi+αi−1

(
1−

k−1∑
i=1

θi

)xk+αk−1

,

V\�Kz~ê��

π(θ | x) = c ·
k−1∏
i=1

θxi+αi−1

(
1−

k−1∑
i=1

θi

)αk+xk−1

. (3.3.11)

Ù¥

c = Γ

( k∑
i=1

(αi + xi )

)/ k∏
i=1

Γ(αi + xi ).

w, θ���©Ù� Dirichlet©Ù D(α1+x1, · · · , αk +xk).
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3.3.2 õ�©Ù¥ëê���©Ù

õ�©Ùëê��©Ù�Ì�(Ø

o(±þSN·���Xe�(Jµ

½n 3.3.2 � X = (X1, · · · ,Xk) Ñlõ�©Ù M(n,θ), 3
·��k�©Ùe§'u θ ���©Ùke�(Øµ

(1) e θ �k��d (3.3.7) �Ñ� Jeffreys k�§K θ �
��Ý�d (3.3.8)�Ñ�)|�X©ÙD(x1+1/2, · · · , xk+1/2).

(2) e θ ��Ýk�©Ù�d (3.3.10) �Ñ�)|�X©Ù
D(α1, · · · , αk), K θ ����Ý�d (3.3.11) �Ñ�)|�X©
Ù D(α1 + x1, · · · , αk + xk).
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1 3.1 ��©Ù�¿©5

3.1.1 ��©Ù�O�úª

3.1.2 ��©Ù�¿©5
2 3.2 ��oNëê���©Ù

3.2.1 Úó

3.2.2 ��oNÃ&Ek�e���©Ù

3.2.3 ��oNëê3�Ýk�©Ùe���©Ù
3 3.3 �alÑ©ÙÚõ�©Ùëê���©Ù

3.3.1 �alÑ©Ùëê���©Ù
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3.4 Æ·©Ùëê���©Ù

3.4.1 ³ç©Ù�/

³ç©Ù

��ÅCþ X Ñl³ç©Ù Γ(r , λ), Ù�Ý¼ê�

f (x |λ) =
λr

Γ(r)
x r−1 exp{−λx}, 0 < x < 1, (3.4.1)

Ù¥ r ®�. � r = 1 �þª©ÙÒC��ê©Ù Exp (λ).

�!±eò©O?Ø�ÝëêÑlÃ&Ek�Ú�Ýk��

���©Ù¯K.
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3.4 Æ·©Ùëê���©Ù

3.4.1 ³ç©Ù�/

1. ³ç©ÙëêÑlÃ&Ek�����©Ù

� X = (X1, · · · ,Xn)�loN Γ(r , λ)¥Ä���Å��. d
ª (3.4.1) �� λ �q,¼ê�

l(λ|x) ∝ λnr exp
{
− nx̄λ

}
. (3.4.2)
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− nx̄λ
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ù´³ç©ÙΓ(nr , nx̄)�Ø.
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− nx̄λ

}
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Ù¥ 0 < λ < ∞.
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��dÚO

3.4 Æ·©Ùëê���©Ù

3.4.1 ³ç©Ù�/

³ç©Ùëê��©Ù�Ì�(Ø

o(±þSN·���Xe�(Jµ

½n 3.4.1 � X = (X1, · · · ,Xn) �l³ç©Ù (3.4.1) ¥Ä
���Å��, 'u λ ���©Ùke�(Øµ

(1) � λ �k�� Jeffreys Ã&Ek�π(λ) ∝ 1/λ �, K λ
����Ý�d (3.4.3) �Ñ�³ç©Ù Γ(nr , nx̄).

(2) � λ �k��d (3.4.4) �Ñ��Ýk� Γ(α, β) �, K
λ ����Ý�d (3.4.5) �Ñ�³ç©Ù Γ(nr + α, nx̄ + β).

(3) 3ª (3.4.1) ¥- r = 1, K(Ø (1) Ú (2) �Ñ
�ê
©Ù Exp(λ) ¥ëê λ ���©Ù�(J.



��dÚO

3.4 Æ·©Ùëê���©Ù

3.4.1 ³ç©Ù�/

³ç©Ùëê��©Ù�Ì�(Ø

o(±þSN·���Xe�(Jµ

½n 3.4.1 � X = (X1, · · · ,Xn) �l³ç©Ù (3.4.1) ¥Ä
���Å��, 'u λ ���©Ùke�(Øµ

(1) � λ �k�� Jeffreys Ã&Ek�π(λ) ∝ 1/λ �, K λ
����Ý�d (3.4.3) �Ñ�³ç©Ù Γ(nr , nx̄).

(2) � λ �k��d (3.4.4) �Ñ��Ýk� Γ(α, β) �, K
λ ����Ý�d (3.4.5) �Ñ�³ç©Ù Γ(nr + α, nx̄ + β).

(3) 3ª (3.4.1) ¥- r = 1, K(Ø (1) Ú (2) �Ñ
�ê
©Ù Exp(λ) ¥ëê λ ���©Ù�(J.



��dÚO

3.4 Æ·©Ùëê���©Ù

3.4.1 ³ç©Ù�/

³ç©Ùëê��©Ù�Ì�(Ø

o(±þSN·���Xe�(Jµ

½n 3.4.1 � X = (X1, · · · ,Xn) �l³ç©Ù (3.4.1) ¥Ä
���Å��, 'u λ ���©Ùke�(Øµ

(1) � λ �k�� Jeffreys Ã&Ek�π(λ) ∝ 1/λ �, K λ
����Ý�d (3.4.3) �Ñ�³ç©Ù Γ(nr , nx̄).

(2) � λ �k��d (3.4.4) �Ñ��Ýk� Γ(α, β) �, K
λ ����Ý�d (3.4.5) �Ñ�³ç©Ù Γ(nr + α, nx̄ + β).

(3) 3ª (3.4.1) ¥- r = 1, K(Ø (1) Ú (2) �Ñ
�ê
©Ù Exp(λ) ¥ëê λ ���©Ù�(J.



��dÚO

3.4 Æ·©Ùëê���©Ù

3.4.2 �ê©Ù9Ù½ê���/�ëê���©Ù

1. Ã&Ek�e�ê©Ù�Ýëê���©Ù

3ª (3.4.1) ¥- r = 1, λ = 1/θ, ���ê©Ù��Ý¼ê

f (x |θ) = θ−1e−x/θ, 0 < x < ∞, θ > 0. (3.4.6)

dª (3.4.6)��§�½ X � θ �q,¼ê�

l(θ|x) ∝ θ−n exp
{
− nx̄

θ

}
,

� θ � Jeffreys Ã&Ek� π(θ) = 1/θ K θ ���©Ù�

π(θ|x) ∝ θ−(n+1) exp
{
− nx̄

θ

}
,

V\�Kz~ê,����©Ù

π(θ|x) =
(nx̄)n

Γ(n)
θ−(n+1) exp

{
− nx̄

θ

}
. (3.4.9)

ù´_³ç©Ù Γ−1(n, nx̄) ��Ý¼ê.
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3.4 Æ·©Ùëê���©Ù

3.4.2 �ê©Ù9Ù½ê���/�ëê���©Ù

2. �Ýk�e�ê©Ù�Ýëê���©Ù

- θ �q,¼êXª (3.4.8) ¤«§
 θ ��Ýk�©Ù
� Γ−1(b, λ), Ù�Ý¼ê�

π(θ)=
λb

Γ(b)
θ−(b+1)exp

{
− λ

θ

}
∝θ−(b+1)exp

{
− λ

θ

}
, (3.4.10)

θ ���©Ù

π(θ|x) ∝ l(θ|x)π(θ) ∝ θ−(n+b+1) exp
{
− nx̄ + λ

θ

}
,

þªm>´_³ç©Ù Γ−1(n + b, nx̄ + λ) �Ø. V\�Kz
~ê��

π(θ|x)=
(nx̄ + λ)n+b

Γ(n + b)
θ−(n+b+1)exp

{
− nx̄ + λ

θ

}
, (3.4.11)

Ù¥ 0 < θ < ∞.
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3.4 Æ·©Ùëê���©Ù

3.4.2 �ê©Ù9Ù½ê���/�ëê���©Ù

3. Ã&Ek�e½ê���/����©Ù

e?�Úb½�ê©Ù�� X1, · · · ,Xn ¥=*ÿ�c r �§
= X(1) < X(2) < · · · < X(r) � n �*ÿ¥*ÿ��c r �§

´� T =
r∑

j=1
X(j) + (n − r)X(r) ´ θ �¿©ÚOþ.

d 2T/σ2 ∼ χ2
2r �� T ��Ý¼ê�

g(t|θ) =
θ−r

Γ(r)
tr−1e−

t
θ ∝ θ−re−

t
θ , t > 0, θ > 0.

e� θ �k��Ã&Ek� π(θ) = 1/θ, K θ ���©Ù

π(θ|t) ∝ g(t|θ)π(θ) ∝ θ−(r+1)e−
t
θ ,

V\�Kz~ê, K

π(θ|t) =
tr

Γ(r)
θ−(r+1)e−

t
θ , 0 < θ < ∞. (3.4.13)

ù´ëê� r , t �_³ç©Ù Γ−1(r , t) ��Ý¼ê.
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3.4 Æ·©Ùëê���©Ù

3.4.2 �ê©Ù9Ù½ê���/�ëê���©Ù

4. �Ýk�e½ê���/���©Ù

� θ �k�©Ùd (3.4.10) �Ñ�_³ç©Ù Γ−1(b, λ), Ù
�Ý¼ê�

π(θ) =
λb

Γ(b)
θ−(b+1) exp

{
− λ

θ

}
, θ > 0.

K θ ���©Ù�

π(θ|t) ∝ g(t|θ)π(θ) ∝ θ−(r+b+1) exp
{
− t + λ

θ

}
.

V\�Kz~ê��

π(θ|t)=
(t + λ)r+b

Γ(r + b)
θ−(r+b+1)exp

{
− t + λ

θ

}
, θ > 0. (3.4.14)

d�_³ç©Ù Γ−1(r + b, t + λ) ��Ý¼ê.
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3.5 Ñt©ÙÚþ!©Ùëê���©Ù

3.5.1 Ñt©Ùëê���©Ù

1. Ã&Ek�eÑt©Ùëê���©Ù

� X = (X1, · · · ,Xn) �lÑt (Poisson) ©Ù P(θ) ¥Ä�
��Å��, K�� X �VÇ¼ê�

f (x | θ) = P
(
X1 = x1, · · · ,Xn = xn | θ

)
=

n∏
i=1

θxi e−θ

xi !
=

θnx̄e−nθ

x1! · · · xn!
∝θnx̄ exp{−nθ}, (3.5.1)

d? x̄ =
1

n

n∑
i=1

xi . þª�´ θ �q,¼ê l(θ|x).

- θ �k�� Jeffreys k� π(θ) = θ−1/2, K θ ���©Ù

π(θ|x) ∝ l(θ|x)π(θ) ∝ θnx̄−1/2 exp{−nθ}.

ù´³ç©Ù Γ(nx̄ + 1/2, n) �Ø§V\�Kz~ê��

π(θ|x) =
nnx̄+1/2

Γ(nx̄ + 1/2)
θ(nx̄+1/2)−1 exp{−nθ}. (3.5.2)

= θ ���©Ù�³ç©Ù Γ(nx̄ + 1/2, n).
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3.5 Ñt©ÙÚþ!©Ùëê���©Ù

3.5.1 Ñt©Ùëê���©Ù

2. �Ýk�eÑt©Ùëê���©Ù

�� X �VÇ¼ê (q,¼ê) �dª (3.5.1) �Ñ. - θ �
k�©Ù´�Ýk�³ç©Ù Γ(r , λ), Ù�Ý¼ê�

π(θ) =
λr

Γ(r)
θr−1e−λθ ∝ θr−1e−λθ, θ > 0, (3.5.4)

� θ ���©Ù

π(θ|x) ∝ f (x|θ) π(θ) ∝ θnx̄+r−1e−(n+λ)θ.

ù´³ç©Ù Γ(nx̄ + r , n + λ) �Ø, V\�Kz~êÏf�

π(θ|x) =
(n + λ)nx̄+r

Γ(nx̄ + r)
θnx̄+r−1e−(n+λ)θ, θ > 0. (3.5.5)



��dÚO

3.5 Ñt©ÙÚþ!©Ùëê���©Ù

3.5.1 Ñt©Ùëê���©Ù

2. �Ýk�eÑt©Ùëê���©Ù

�� X �VÇ¼ê (q,¼ê) �dª (3.5.1) �Ñ. - θ �
k�©Ù´�Ýk�³ç©Ù Γ(r , λ), Ù�Ý¼ê�

π(θ) =
λr

Γ(r)
θr−1e−λθ ∝ θr−1e−λθ, θ > 0, (3.5.4)

� θ ���©Ù

π(θ|x) ∝ f (x|θ) π(θ) ∝ θnx̄+r−1e−(n+λ)θ.

ù´³ç©Ù Γ(nx̄ + r , n + λ) �Ø, V\�Kz~êÏf�

π(θ|x) =
(n + λ)nx̄+r

Γ(nx̄ + r)
θnx̄+r−1e−(n+λ)θ, θ > 0. (3.5.5)



��dÚO

3.5 Ñt©ÙÚþ!©Ùëê���©Ù

3.5.1 Ñt©Ùëê���©Ù

2. �Ýk�eÑt©Ùëê���©Ù

�� X �VÇ¼ê (q,¼ê) �dª (3.5.1) �Ñ. - θ �
k�©Ù´�Ýk�³ç©Ù Γ(r , λ), Ù�Ý¼ê�

π(θ) =
λr

Γ(r)
θr−1e−λθ ∝ θr−1e−λθ, θ > 0, (3.5.4)

� θ ���©Ù

π(θ|x) ∝ f (x|θ) π(θ) ∝ θnx̄+r−1e−(n+λ)θ.

ù´³ç©Ù Γ(nx̄ + r , n + λ) �Ø, V\�Kz~êÏf�

π(θ|x) =
(n + λ)nx̄+r

Γ(nx̄ + r)
θnx̄+r−1e−(n+λ)θ, θ > 0. (3.5.5)



��dÚO

3.5 Ñt©ÙÚþ!©Ùëê���©Ù

3.5.1 Ñt©Ùëê���©Ù

Ñt©Ùëê��©Ù�Ì�(Ø

o(±þSN·���Xe�(Jµ

½n 3.5.1 � X= (X1, · · · ,Xn) �lÑt©Ù (3.5.1) ¥Ä
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(2) �ëê θ �k��d (3.5.4) �Ñ��Ýk� Γ(r , λ) �,
K θ ����Ý�d (3.5.5) �Ñ�³ç©Ù Γ(nx̄ + r , n + λ).
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3.5 Ñt©ÙÚþ!©Ùëê���©Ù

3.5.2 þ!©Ùëê���©Ù

1. Ã&Ek�eþ!©Ùëê���©Ù

� X = (X1, · · · ,Xn) ´lþ!©Ù U(0, θ) ¥Ä���Å�
�, P x(n) = max{x1, · · · , xn}. ´� θ �q,¼ê�

l(θ|x) =
1

θn
, θ > x(n), (3.5.6)

duþ!©Ù U(0, θ) ¥ëê θ ´�ä. �ëê§�b
½ θ �Ã&Ek�� π(θ) ≡ 1, K θ ���©Ù�

π(θ|x) ∝ l(θ|x)π(θ) ∝ 1

θn
, θ > x(n).

ù´øX÷ (Pareto) ©Ù Pa(x(n), n − 1) �Ø. V\�Kz
~ê��

π(θ|x) =
(n − 1)θn−1

∗
θn

, θ > θ∗, (3.5.7)

d? θ∗ = x(n). = θ ���©Ù�øX÷©Ù Pa(θ∗, n − 1).
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2. �Ýk�eþ!©Ùëê���©Ù

� θ ��Ýk��øX÷©Ù Pa(θ0, α), Ù�Ý¼ê�

π(θ) =
αθ0

α

θα+1
, θ > θ0, (3.5.8)

Ù¥ α > 0 Ú θ0 ®�.

θ �q,¼êd (3.5.6) �Ñ§�d (3.5.6) Ú (3.5.8) �� θ
����Ý�

π(θ|x) ∝ l(θ|x)π(θ) ∝
1

θα+n+1
, � θ > max{x(n), θ0} = θ1,

ù´øX÷©Ù Pa(θ1, α + n) �Ø§V\�Kz~ê��

π(θ|x) =
(α + n)θ1

α+n

θα+n+1
, θ > θ1. (3.5.9)

= θ ���©Ùù´øX÷©Ù Pa(θ1, α + n).
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π(θ|x) =
(α + n)θ1

α+n

θα+n+1
, θ > θ1. (3.5.9)

= θ ���©Ùù´øX÷©Ù Pa(θ1, α + n).
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