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𝜇𝜆

 
𝑓(𝑥) = 2𝜆(𝑥 − 𝜇)𝑒−𝜆(𝑥−𝜇)

2
,   

𝐹(𝑥) = 1 − 𝑒−𝜆(𝑥−𝜇)
2
, 𝑥 > 𝜇.  

𝑛

𝑟1

𝑟2

𝑚

𝑟𝑚 = 𝑛 −∑ 𝑟𝑖
𝑚−1
𝑖=1 −𝑚− 1   

𝑟1, 𝑟2, … , 𝑟𝑚

MLE

 

𝑋 = (𝑋1, … , 𝑋𝑚)

𝑋1 < ⋯ < 𝑋𝑚𝑚𝑛

𝑖



 

 
 

   

𝑅𝑖

𝑚

𝑅 = (𝑅1 = 𝑟1, … , 𝑅𝑚 = 𝑟𝑚)  

 𝐿(𝑥; 𝜇, 𝜆|𝑅 = 𝑟) = 𝑐 

×∏𝑚
𝑖=1 𝑓(𝑥𝑖)[1 − 𝐹(𝑥𝑖)]

𝑟𝑖   

 = 𝑐(2𝜆)𝑚(∏𝑚
𝑖=1 (𝑥𝑖 − 𝜇)) 

 × 𝑒−𝜆∑ (𝑟𝑖+1)(𝑥𝑖−𝜇)
2𝑚

𝑖=1 , 

𝑐 = 𝑛(𝑛 − 𝑟1 − 1)  

×⋯× (𝑛 − ∑ 𝑟𝑖
𝑚
𝑖=1 −𝑚+ 1).  

𝑟𝑖

𝑟𝑖0

𝑛 − 𝑚 − ∑𝑖−1𝑗=1 𝑟𝑗

𝑟𝑖

𝑝𝑝

𝑟𝑖

𝑖

 

𝑃(𝑅1 = 𝑟1) = (
𝑛 − 𝑚
     𝑟1

)𝑝𝑟1 

× (1 − 𝑝)𝑛−𝑚−𝑟1 ,   0 ≤ 𝑟1 ≤ 𝑛 

𝑃(𝑅𝑖 = 𝑟𝑖|𝑅𝑖−1 = 𝑟𝑖−1, … , 𝑅1 = 𝑟1) 

= (
𝑛 −𝑚 −∑𝑖−1𝑗=1 𝑟𝑗
          𝑟𝑖

) 𝑝𝑟𝑖   

× (1 − 𝑝)𝑛−𝑚−∑
𝑖−1
𝑗=1𝑟𝑗 , 

𝑖 = 2,3, … ,𝑚 − 1

0 ≤ 𝑟𝑖 ≤ 𝑛 −𝑚 −∑𝑖−1𝑘=1 𝑟𝑘.  

𝑅𝑖𝑖𝑋𝑖

𝑋 = (𝑋1, … , 𝑋𝑚)𝑅 = (𝑅1 , … , 𝑅𝑚)

 
𝐿(𝑥, 𝑟; 𝜇, 𝜆, 𝑝) = 𝐿(𝑥; 𝜇, 𝜆|𝑅 = 𝑟)

× 𝑃(𝑅 = 𝑟) 

 

𝑃(𝑅 = 𝑟) = 

𝑃(𝑅𝑚−1 = 𝑟𝑚−1|𝑅𝑚−2 = 𝑟𝑚−2, 
… ,𝑅1 = 𝑟1) × …×   
𝑃(𝑅2 = 𝑟2|𝑅1 = 𝑟1)𝑃(𝑅1 = 𝑟1). 

𝑃(𝑅 = 𝑟) = 𝐵𝑝𝐷(1 − 𝑝)𝐸 ,  

𝐵 =
(𝑛−𝑚)!

∏𝑚−1𝑖=1 𝑟𝑖!(𝑛−𝑚−∑
𝑚−1
𝑖=1 𝑟𝑖)!

,   

𝐷 = ∑𝑚−1𝑗=1 𝑟𝑗,    

𝐸 = (𝑚 − 1)(𝑛 −𝑚)  
−∑𝑚−1𝑖=1 (𝑚 − 𝑖)𝑟𝑖 .  

 

𝐿(𝑥, 𝑟; 𝜇, 𝜆, 𝑝) = 

𝐵𝑐2𝑚𝜆𝑚(∏𝑚
𝑖=1 (𝑥𝑖 − 𝜇)) 

× 𝑒−𝜆 ∑
𝑚
𝑖=1 (𝑟𝑖+1)(𝑥𝑖−𝜇)

2
𝑝𝐷(1 − 𝑝)𝐸  

MLE𝑝𝜆𝜇

�̂�, �̂��̂�
𝜕log𝐿

𝜕𝑝
=

𝐷

𝑝
−

𝐸

1−𝑝
= 0,  

𝜕log𝐿

𝜕𝜆
=

𝑚

𝜆
  

 
−∑𝑚𝑖=1 (𝑟𝑖 + 1)(𝑥𝑖 − 𝜇)

2 = 0,  
𝜕log𝐿

𝜕𝜇
= 2𝜆∑𝑚𝑖=1 (𝑟𝑖 + 1)(𝑥𝑖 − 𝜇)   

−∑𝑚𝑖=1
1

𝑥𝑖−𝜇
= 0,   

�̂� =
𝐷

𝐷+𝐸
,  

�̂�(𝜇) =
𝑚

∑𝑚𝑖=1 (𝑟𝑖+1)(𝑥𝑖−𝜇)
2, 

�̂� 𝑘(𝜇) = 𝜇

𝑘(𝜇) =
2𝑚∑𝑚𝑖=1 (𝑟𝑖+1)(𝑥𝑖−𝜇)

∑𝑚𝑖=1 (𝑟𝑖+1)(𝑥𝑖−𝜇)
2   



 

 

 

−∑𝑚𝑖=1
1

𝑥𝑖−𝜇
+ 𝜇.  

�̂�

𝑘(𝜇(𝑗)) = 𝜇(𝑗+1)𝜇(𝑗)

𝜇𝑗

|𝜇(𝑗) − 𝜇(𝑗+1)|

�̂�

�̂�

 

 

𝑋1 < 𝑋2 < ⋯ < 𝑋𝑚

𝑌𝑖 = 𝜆(𝑋𝑖 − 𝜇)
2: 𝑖 = 1,… ,𝑚   

𝑃[𝑌𝑖 ≤ 𝑦] = 𝑃[𝜆(𝑋𝑖 − 𝜇)
2 ≤ 𝑦]  

= 𝑃[𝑋𝑖 ≤ √𝑦/𝜆 + 𝜇]  

= 1 − 𝑒−𝑦 .  

𝑌1, … , 𝑌𝑚

𝑅 = (𝑅1 = 𝑟1,… , 𝑅𝑚 = 𝑟𝑚)

 

𝑍1 = 𝑛𝑌1  

𝑍2 = (𝑛 − 𝑟1 − 1)(𝑌2 − 𝑌1)  
          ⋮ 
𝑍𝑚 = (𝑛 − ∑ 𝑟𝑖

𝑚−1
𝑖=1 −𝑚+ 1)  

× (𝑌𝑚 − 𝑌𝑚−1).  

𝑍1, … , 𝑍𝑚

𝑉 = 2𝑍1 = 2𝑛𝑌1 ,       
𝑈 = 2∑𝑚𝑖=2 𝑍𝑖  
= 2[∑𝑚𝑖=1 (𝑟𝑖 + 1)𝑌𝑖 − 𝑛𝑌1],  

𝑉𝑈

22𝑚−2

𝑇1(𝜇) =
𝑈

(𝑚−1)𝑉
,  

=
∑𝑚𝑖=1 (𝑟𝑖+1)𝑌𝑖−𝑛𝑌1

𝑛(𝑚−1)𝑌1
 

𝑇2 = 𝑈 + 𝑉 = 2∑
𝑚
𝑖=1 (𝑟𝑖 + 1)𝑌𝑖 . 

𝑇2 ∼ 𝜒
2(2𝑚)𝑇1(𝜇) ∼ 𝐹(2𝑚 − 2,2)

𝑇1(𝜇)𝑇2

𝑇1(𝜇)𝜇

𝑖 = 2,… ,𝑚

𝜉(𝜇) = (
𝑎𝑖−𝜇

𝑎1−𝜇
)2 : 𝜇 < 𝑎1 < 𝑎𝑖 . 

𝜇
𝑑𝜉(𝜇)

𝑑𝜇
=

2
(𝑎𝑖−𝜇)(𝑎𝑖−𝑎1)

(𝑎1−𝜇)
3 > 0

𝑇1(𝜇)

𝑇1(𝜇) =
1

𝑛(𝑚−1)
  

× ∑ (𝑟𝑖 + 1) (
𝑋𝑖−𝜇

𝑋1−𝜇
)
2

𝑚
𝑖=1 −

1

𝑚−1
  

𝑇1(𝜇)

𝜇

𝑋1 < ⋯ < 𝑋𝑚

0 < 𝜂 < 1

100(1 − 𝜂)%𝜇

(𝑇1
−1(𝐹1−𝜂/2(2𝑚 − 2,2)),  

𝑇1
−1(𝐹𝜂/2(2𝑚 − 2,2))).  



 

 
 

   

0 < 𝜂 < 1

100(1 − 𝜂)%𝜇, 𝜆

{
 
 
 

 
 
 
𝑇1
−1(𝐹

(1+ √1−𝜂)/2
(2𝑚 − 2,2)) < 𝜇

< 𝑇1
−1(𝐹

(1− √1−𝜂)/2
(2𝑚 − 2,2)),

𝜒
(1+ √1−𝜂)/2

2 (2𝑚)

2∑𝑚𝑖=1 (𝑟𝑖+1)(𝑋𝑖−𝜇)
2 < 𝜆

<
𝜒
(1− √1−𝜂)/2

2 (2𝑚)

2∑𝑚𝑖=1 (𝑟𝑖+1)(𝑋𝑖−𝜇)
2 .

                    

  

 

𝑇1(𝜇) ∼ 𝐹(2𝑚 − 2,2)

𝑃[𝐹1−𝜂
2
(2𝑚 − 2,2) ≤ 𝑇1(𝜇) 

≤ 𝐹𝜂
2
(2𝑚 − 2,2)] = 1 − 𝜂 ⇒

𝑃[𝑇1
−1(𝐹1−𝜂/2(2𝑚 − 2,2)) ≤ 𝜇

≤ 𝑇1
−1(𝐹𝜂

2
(2𝑚 − 2,2))] = 1 − 𝜂. 

𝑇1(𝜇)𝑇2

𝑇1(𝜇) ∼ 𝐹(2𝑚 − 2,2),  
𝑇2 = 2∑

𝑚
𝑖=1 (𝑟𝑖 + 1)𝑌𝑖  

= 2𝜆∑𝑚𝑖=1 (𝑟𝑖 + 1)(𝑥𝑖 − 𝜇)
2 ∼ 𝜒2(2𝑚).  

𝑃[𝑇1
−1(𝐹

(1+ √1−𝜂)/2
(2𝑚 − 2,2)) ≤ 𝜇  

≤ 𝑇1
−1(𝐹

(1− √1−𝜂)/2
(2𝑚 − 2,2)),  

𝜒
(1+ √1−𝜂)/2

2 (2𝑚)

2∑𝑚𝑖=1 (𝑟𝑖+1)(𝑋𝑖−𝜇)
2 ≤ 𝜆  

≤
𝜒
(1− √1−𝜂)/2

2 (2𝑚)

2∑𝑚𝑖=1 (𝑟𝑖+1)(𝑋𝑖−𝜇)
2]  

= 𝑃[𝐹
(1+ √1−𝜂)/2

(2𝑚 − 2,2) ≤ 𝑇1(𝜇)  

≤ 𝐹
(1− √1−𝜂)/2

(2𝑚 − 2,2),  

𝜒
(1+ √1−𝜂)/2

2 (2𝑚) ≤ 𝑇2

≤ 𝜒
(1− √1−𝜂)/2

2 (2𝑚)]  

= 𝑃[𝐹
(1+ √1−𝜂)/2

(2𝑚 − 2,2) ≤ 𝑇1(𝜇)  

≤ 𝐹
(1− √1−𝜂)/2

(2𝑚 − 2,2)]  

× 𝑃[𝜒
(1+ √1−𝜂)/2

2 (2𝑚) ≤ 𝑇2  

≤ 𝜒
1− √1−𝜂

2

2 (2𝑚)]  

= √1 − 𝜂 ×√1 − 𝜂 = 1 − 𝜂.  

 

 

MLE

𝜇𝜆𝑝

 

𝐽𝑖𝑗 = 𝐸 {−
𝜕2ℓ(Θ)

𝜕𝜃𝑖𝜕𝜃𝑗
} , 𝑖, 𝑗 = 1,2,3  

Θ = (𝜃1, 𝜃2, 𝜃3) = (𝜇, 𝜆, 𝑝)

𝑋

𝐼𝑖𝑗 = {−
𝜕2ℓ(Θ)

𝜕𝜃𝑖𝜕𝜃𝑗
}
Θ=Θ̂

𝐼11 = 2𝜆∑
𝑚
𝑖=1 (𝑟𝑖 + 1) + ∑

𝑚
𝑖=1

1

(𝑥𝑖−𝜇)
2,    

𝐼22 =
𝑚

𝜆2
,  

𝐼12 = −2∑
𝑚
𝑖=1 (𝑟𝑖 + 1)(𝑥𝑖 − 𝜇) = 𝐼21 ,  

𝐼13 = 0 = 𝐼31 ,  
𝐼23 = 0 = 𝐼32 ,          

𝐼33 =
𝐷

𝑝2
+

𝐸

(1−𝑝)2
.  

MLE𝜇𝜆𝑝

[(�̂� − 𝜇), (�̂� − 𝜆), (�̂� − 𝑝)]  

 ⟶
𝐷
𝑁3(0, 𝐼

−1(𝜇, 𝜆, 𝑝)),  

𝐼−1(𝜇, 𝜆, 𝑝)

𝐼−1(𝜇, 𝜆, 𝑝) =



 

 

 

     (
𝐼11 𝐼12 0
𝐼21 𝐼22 0
0 0 𝐼33

)

(𝜇,𝜆,𝑝)=(�̂�,�̂�,𝑝)

−1

  

= (

𝜎�̂�
2 𝜎�̂�,�̂� 0

𝜎�̂�,�̂� 𝜎
�̂�
2 0

0 0 𝜎𝑝
2

).   

100(1 − 𝜂)%

𝜇𝜆𝑝

(�̂� − 𝑧𝜂
2
√𝜎�̂�

2, �̂� − 𝑧𝜂
2
√𝜎�̂�

2),  

(�̂� − 𝑧𝜂
2
√𝜎

�̂�
2, �̂� + 𝑧𝜂

2
√𝜎

�̂�
2),  

(�̂� − 𝑧𝜂
2
√𝜎�̂�

2, �̂� + 𝑧𝜂
2
√𝜎𝑝

2),  

𝑧𝜂
2

𝜂

2

 
 

𝜇𝜆𝑝

𝜋1(𝜇) ∝ 1,                          0 < 𝜇 < 𝑡1, 
𝜋2(𝜆) ∝ 𝜆

𝑎−1𝑒−𝜆𝑏 ,            𝜆 > 0, 
𝜋3(𝑝) ∝ 𝑝

𝑐−1(1 − 𝑝)𝑑−1, 0 < 𝑝 < 1. 

𝑎, 𝑏, 𝑐, 𝑑 > 0

μ

U(0, t1)λ

𝑝

𝜇λ𝑝

 
𝜋(𝜇, 𝜆, 𝑝|𝑥, 𝑟)  
∝ 𝐿(𝑥, 𝑟; 𝜇, 𝜆, 𝑝)𝜋1(𝜇)𝜋2(𝜆)𝜋3(𝑝).  

𝜇𝜆𝑝

𝜋1(𝜇|𝜆, 𝑥, 𝑟) ∝ ∏
𝑚
𝑖=1 (𝑥𝑖 − 𝜇)  

× 𝑒−𝜆[𝑏+∑
𝑚
𝑖=1 (𝑟𝑖+1)(𝑥𝑖−𝜇)

2],  

𝜋2(𝜆|𝜇, 𝑥, 𝑟)  

∝ 𝜆𝑚+𝑎−1𝑒−𝜆[𝑏+∑
𝑚
𝑖=1 (𝑟𝑖+1)(𝑥𝑖−𝜇)

2],  

𝜋3(𝑝|𝑥, 𝑟) ∝ 𝑝
𝐷+𝑐−1(1 − 𝑝)𝐸+𝑑−1.  

𝜋1(𝜇|𝜆, 𝑥, 𝑟)

𝜇

𝜕2log 𝜋1(𝜇|𝜆,𝑥,𝑟)

𝜕𝜇2
= −1 ×

[∑𝑚𝑖=1
1

(𝑥𝑖−𝜇)
2 + 2𝜆 ∑

𝑛
𝑖=1 (𝑟𝑖 + 1)] < 0.  



 

 
 

   

 

𝜇0𝜆0

𝑡 = 1

𝜇𝑡𝜋1(𝜇|𝜆𝑡−1, 𝑥, 𝑟)

𝜆𝑡𝜋2(𝜆|𝜇𝑡−1 , 𝑥, 𝑟)

𝑡 = 𝑡 + 1

𝑇

𝜇𝜆

�̂�𝐵 =
1

𝑇
∑𝑇𝑡=1 𝜇𝑡 �̂�𝐵 =

1

𝑇
∑𝑇𝑡=1 𝜆𝑡  

HPD𝜇

𝜇1, … , 𝜇𝑇

𝜇(1), … , 𝜇(𝑇)

100(1 − 𝜂)%𝜇

(𝜇(1), 𝜇([𝑇(1−𝛾)])),… , (𝜇([𝑇𝛾]), 𝜇(𝑇))  

[𝑀]𝑀

HPD𝜇

𝜆100(1 − 𝜂)%

𝑇

𝑝

�̂�𝐵 = ∫
1

0
𝑝𝜋3(𝑝|𝑥, 𝑟)𝑑𝑝  

=
𝐷+𝑐

𝐷+𝐸+𝑐+𝑑
.  

HPD

𝑝𝜋3(𝑝|𝑥, 𝑟)

100(1 − 𝜂)%

(𝐻𝐿
𝑝
, 𝐻𝑈

𝑝
)𝐻𝐿

𝑝
𝐻𝑈
𝑝

[𝐻𝐿
𝑝
< 𝑝 < 𝐻𝑈

𝑝
] = ∫

𝐻𝑈
𝑝

𝐻𝐿
𝑝 𝜋3(𝑝|𝑥, 𝑟)𝑑𝑝  

= 1 − 𝛾𝜋3(𝐻𝐿
𝑝|𝑥, 𝑟) = 𝜋3(𝐻𝑈

𝑝|𝑥, 𝑟).  

𝑚𝑋𝑚

𝑋𝑚

𝑅 = (𝑅1 = 𝑟1 , … , 𝑅𝑚−1 = 𝑟𝑚−1)

 𝐸[𝑋𝑚|𝑅 = 𝑟] = 𝐶(𝑟)   

× ∑
𝑟1
𝑙1=0

…∑
𝑟𝑚
𝑙𝑚=0

(−1)𝐴
(
𝑟1
𝑙1
)…(

𝑟𝑚
𝑙𝑚
)

∏𝑚−1𝑖=1 ℎ(𝑙𝑖)
  

 × ∫
∞

𝜇
𝑥𝑓(𝑥)𝐹ℎ(𝑙𝑚)−1(𝑥)𝑑𝑥,  

𝐴 = ∑𝑚𝑖=1 𝑙𝑖 ,  
𝐶(𝑟) = 𝑛(𝑛 − 𝑟1 − 1) × …  

× (𝑛 − ∑𝑚−1𝑖=1 (𝑟𝑖 + 1))  

ℎ(𝑙𝑖) = 𝑙1 +⋯+ 𝑙𝑖 + 𝑖𝑖

𝑆 = ∫
∞

𝜇
𝑥𝑓(𝑥)𝐹ℎ(𝑙𝑚)−1(𝑥)𝑑𝑥  

= ∫
∞

𝜇
2𝜆(𝑥 − 𝜇)𝑒−𝜆(𝑥−𝜇)

2
  

× (1 − 𝑒−𝜆(𝑥−𝜇)
2
)
ℎ(𝑙𝑚)−1

𝑑𝑥  

= ∑
ℎ(𝑙𝑚)−1
𝑘=0 (−1)𝑘 (

ℎ(𝑙𝑚) − 1
𝑘

)  

× {
Γ(
3

2
)

𝜆
1
2(𝑘+1)

3
2

+
𝜇

𝑘+1
}.  



 

 

 

𝐸[𝑋𝑚|𝑅 = 𝑟] =  

𝐶(𝑟)∑
𝑟1
𝑙1=0

…∑
𝑟𝑚
𝑙𝑚=0

(−1)𝐴
(
𝑟1
𝑙1
)…(

𝑟𝑚
𝑙𝑚
)

∏𝑚−1𝑖=1 ℎ(𝑙𝑖)
 

× ∑ (−1)𝑘 (
ℎ(𝑙𝑚) − 1
       𝑘

)
ℎ(𝑙𝑚)−1
𝑘=0  

× {
Γ(
3

2
)

𝜆
1
2(𝑘+1)

3
2

+
𝜇

𝑘+1
}. 

𝑅

 

𝐸[𝑋𝑚
∗ ] =

 𝑚 (
𝑛
𝑚
)∑𝑚−1𝑘=0 (−1)

𝑘 (
𝑚 − 1
𝑘

)  

× {
Γ(
3

2
)

𝜆
1
2(𝑘+1)

3
2

+
𝜇

𝑘+1
}.  

𝑛𝑚 =  𝑛

 

𝐸[𝑋𝑛
∗∗] = 𝑛∑𝑛−1𝑘=0 (−1)

𝑘 (
𝑛 − 1
𝑘

)  

× {
Γ(
3

2
)

𝜆
1
2(𝑘+1)

3
2

+
𝜇

𝑘+1
}.  

𝐸[𝑋𝑚] = 𝐸𝑅[𝐸(𝑋𝑚|𝑅)]

 
𝐸[𝑋𝑚] = ∑

𝑔(𝑟1)
𝑟1=0

…∑
𝑔(𝑟𝑚−1)
𝑟𝑚−1=0

  

𝑃(𝑅 = 𝑟) × 𝐸[𝑋𝑚|𝑅 = 𝑟],  

𝑔(𝑟1) = 𝑛 −𝑚

𝑔(𝑟𝑖) = 𝑛 − 𝑚 − 𝑟1 −⋯− 𝑟𝑖−1

𝑖 = 2,… ,𝑚 −𝑃(𝑅 = 𝑟)

REET𝛿𝑅𝐸𝐸𝑇

𝛿𝑅𝐸𝐸𝑇 =
𝐸[𝑋𝑚]

𝐸[𝑋𝑛
∗∗]
. 

𝑛𝑚𝑝

 

𝑚𝑛𝛿𝑅𝐸𝐸𝑇

𝑛𝑚𝛿𝑅𝐸𝐸𝑇

 

𝑛𝑚𝑝𝛿𝑅𝐸𝐸𝑇

𝑝𝑚

𝛿𝑅𝐸𝐸𝑇

 

 

MLE

𝑛 = 10, 20, 30, 40𝑚 = 10, 15 , 20

𝑎 = 2, 𝑏 = 1, 𝑐 = 𝑑 = 2

𝜇 = 1, 𝜆 = 1, 𝑝 = 0/5

MLE

 

ABMSE

HPD



 

 
 

   

𝑇 = 1000

MSE

ABMSEMLE

.HPD

 

 

 

 

𝑚 =  15𝑝

KS

𝑝

 

MLE

𝑎 =  𝑏 =  𝑐 =  𝑑 =  2

HPD

 

MLE

MLE

𝜹𝑹𝑬𝑬𝑻𝒑 

𝑛 𝑚 
(𝜇, 𝜆) = (4,3) (𝜇, 𝜆) = (5,2) 

𝑝 = 0/1 𝑝 = 0/4 𝑝 = 0/6 𝑝 = 0/9 𝑝 = 0/  𝑝 = 0/  𝑝 = 0/  𝑝 = 0/  

6          

          

          

          

          

          

          

          

          

          

          



 

 

 

ABMSEMLE 

𝑛 𝑚 

MLEBayes 

𝑝 𝜆 𝜇 𝑝 𝜆 𝜇 

MSE AB MSE AB MSE AB MSE AB MSE AB MSE AB 

              

              

              

              

              

              

              

CLCP

n m 

MLE Bayes 

p λ μ p λ μ 

CP CL CP CL CP CL CP CL CP CL CP CL 

              

              

              

              

              

              

              

KS𝒑 

𝑝  KS𝑝 

 𝑟1 = (3,1,1,1,0,0,0,0,1,1,0,0,0,0,0)   

 𝑟2 = (4,2,2,0,0,0,0,0,0,0,0,0,0,0,0)   

 𝑟3 = (7,1,0,0,0,0,0,0,0,0,0,0,0,0,0)   

 
MLE Bayes 

𝑝 𝜆 𝜇 𝑝 𝜆 𝜇 

�̂� CL �̂� CL �̂� CL �̂�𝐵 CL �̂�𝐵 CL �̂�𝐵 CL 

𝑟1             

𝑟2             

𝑟3             
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