
 

 

 

 y 𝑘

𝑥1,  𝑥2, … , 𝑥𝑘 ,

𝒚 = 𝑓(𝑥1,  𝑥2, … , 𝑥𝑘) + 𝜺,    𝑖 = 1,2,… , 𝑛

                                                 



 

𝒚 1 × 𝑛 𝑓

𝑘 𝜺 1 × 𝑛

𝑛

𝑓

𝒙 = [𝑥1, 𝑥2, … , 𝑥𝑘]

𝑚 𝑚 > 1,

0 ≤ 𝑑𝑝 (�̂�𝑝(𝒙)) ≤ 1 �̂�𝑝(𝒙)

𝑝𝑡ℎ

𝑈𝑝 𝐿𝑝 𝑑𝑝 (�̂�𝑝(𝒙))

𝑑𝑝 (�̂�𝑝(𝒙)) =

{
 
 

 
 {

�̂�𝑝(𝒙)−𝐿𝑝

∅𝑝−𝐿𝑝
}
𝑡1

,                   𝐿𝑝 ≤  �̂�𝑝(𝒙) ≤ ∅𝑝,

{
𝑈𝑝−�̂�𝑝(𝒙)

𝑈𝑝−∅𝑝
}
𝑡2

,                  ∅𝑝 ≤ �̂�𝑝(𝒙) ≤  𝑈𝑝,  

0   ,                          𝑜𝑡ℎ𝑒𝑟𝑤𝑖𝑠𝑒   

∅𝑝 𝑝𝑡ℎ

𝑝𝑡ℎ

𝑑𝑝 (�̂�𝑝(𝒙))

𝑑𝑝 (�̂�𝑝(𝒙))=  {

0

{
�̂�𝑝(𝒙)−𝐿𝑝

∅𝑝−𝐿𝑝
}
𝑡1

1

�̂�𝑝(𝒙) < 𝐿𝑝,

        𝐿𝑝 ≤ �̂�𝑝(𝒙) ≤ ∅𝑝
�̂�𝑝(𝒙) > ∅𝑃,

,

∅𝑝 𝑝𝑡ℎ

 
𝑝𝑡ℎ

𝑑𝑝 (�̂�𝑝(𝒙))

𝑑𝑝 (�̂�𝑝(𝒙))     = {

1

{
𝑈𝑝−�̂�𝑝(𝒙)

𝑈𝑝−∅𝑝
}
𝑡2

0

�̂�𝑝(𝒙) < ∅𝑝,

        ∅𝑝 ≤ �̂�𝑝(𝒙) ≤ 𝑈𝑝
�̂�𝑝(𝒙) > 𝑈𝑝,

,

∅𝑝 𝑝𝑡ℎ

𝑡1 𝑎𝑛𝑑 𝑡2 𝑚

𝐷(𝒙) = 𝑚𝑎𝑥𝑖𝑚𝑖𝑧𝑒 ((∏ 𝑑𝑝 (�̂�𝑝(𝒙))
𝑚
𝑝=1 )

1 𝑚⁄

),

𝐷(𝒙) 𝒙



𝒙 𝐷(𝒙) 𝑏∗ 𝑁∗ 𝐶∗ 𝑃𝑅𝐸𝑆𝑆∗∗ 𝜆∗

𝑃𝑅𝐸𝑆𝑆∗∗

 

 

𝑓

�̂�𝑖
(𝑂𝐿𝑆)

𝑖𝑡ℎ

�̂�𝑖
(𝑂𝐿𝑆)

= 𝒙𝒊(𝑿
𝑻𝑿)−𝟏𝑿𝑻𝒚 = 𝒉𝒊

(𝑶𝑳𝑺)
𝒚

𝒚 𝑛 × 𝐗 n × p 𝑝 𝑿𝑻

𝐗 𝒙𝒊 𝑖𝑡ℎ 𝑿

�̂�(𝑶𝑳𝑺) = 𝑯(𝑶𝑳𝑺)𝒚 =

[
 
 
 
 𝒉𝟏

(𝑶𝑳𝑺)

𝒉𝟐
(𝑶𝑳𝑺)

⋮

𝒉𝒏
(𝑶𝑳𝑺)

]
 
 
 
 

𝒚,

1 × 𝑛 𝒉𝒊
(𝑶𝑳𝑺)

𝑖𝑡ℎ 𝑛 × 𝑛

 

�̂�𝑖
(𝐿𝐿𝑅)

𝑦𝑖

�̂�𝑖
(𝐿𝐿𝑅)

= �̃�𝒊(�̃�
𝑻𝑾𝒊

∗∗�̃�)−𝟏�̃�𝑻𝑾𝒊
∗∗𝒚 = 𝒉𝒊

(𝑳𝑳𝑹)
𝒚,

�̃�𝒊 𝑖𝑡ℎ �̃�



 

�̃� = [

1 𝑥11 𝑥12 ⋯ 𝑥1𝑘
1 𝑥21 𝑥22 ⋯ 𝑥2𝑘
⋮
1

⋮
𝑥𝑛1

⋮
𝑥𝑛2

⋱
⋮
𝑥𝑛𝑘

]

𝑛×(𝑘+1)

,

𝑥𝑖𝑗 𝑖 = 1,2,… , 𝑛, 𝑗 = 1,2,… , 𝑘, 𝑗𝑡ℎ 𝑖𝑡ℎ

𝑾𝒊
∗∗ 𝑛 × 𝑛 𝑖𝑡ℎ

𝑤1
∗∗ 𝑊𝑖

∗∗ 𝑖 = 1

𝑤1
∗∗ = ∏𝑗=1

𝑘 𝐾 (
𝑥𝑖𝑗−𝑥1𝑗

𝑏𝑖
) ∑ ∏𝑗=1

𝑘 𝐾 (
𝑥𝑖𝑗−𝑥1𝑗

𝑏𝑖
)𝑛

𝑖=1⁄ , 𝑖 = 1,2,… , 𝑛, 𝑗 = 1,2,… , 𝑘,

𝐾 (
𝑥𝑖𝑗−𝑥1𝑗

𝑏𝑖
) = 𝑒

−(
𝑥𝑖𝑗−𝑥1𝑗

𝑏𝑖
)
2

𝑏𝑖 0 < 𝑏𝑖 ≤ 1, 𝑖 = 1,2,… , 𝑛

𝑏 𝑏1 = 𝑏2 = ⋯ = 𝑏𝑛 = 𝑏 𝑏𝑖 , 𝑖 = 1,2, … , 𝑛,

𝑏𝑖 =
𝑏∗𝑁(𝑇𝐶−𝑦𝑖)

𝑇(𝐶𝑛−1)
𝑖 = 1, … , 𝑛

𝑏∗

𝑃𝑅𝐸𝑆𝑆∗∗ 𝑇 = ∑ 𝑦𝑖
𝑛
𝑖 𝐶 ≥ 0, 𝑁 > 0

�̂�(𝐿𝐿𝑅) = 𝑯(𝐿𝐿𝑅)𝒚 =

[
 
 
 
 𝒉𝟏

(𝑳𝑳𝑹)

𝒉𝟐
(𝑳𝑳𝑹)

⋮

𝒉𝒏
(𝑳𝑳𝑹)

]
 
 
 
 

𝒚

𝑯(𝐿𝐿𝑅) 𝑛 × 𝑛 𝒉𝒊
(𝑳𝑳𝑹)

= �̃�𝒊(�̃�
𝑻𝑾𝒊

∗∗�̃�)−𝟏�̃�𝑻𝑾𝒊
∗∗ 𝑖𝑡ℎ 

𝑦𝑖

Ф = [𝑏1
∗, 𝑏2

∗, … , 𝑏𝑛
∗ ]

𝐶∗ 𝑁∗

𝑃𝑅𝐸𝑆𝑆∗∗

𝑃𝑅𝐸𝑆𝑆∗∗

𝑃𝑅𝐸𝑆𝑆∗∗(𝑏1, 𝑏2, … , 𝑏𝑛) =  
∑ (𝑦𝑖−�̂�𝑖,−𝑖

(𝐿𝐿𝑅)
)
2

𝑛
𝑖=1

   𝑛−𝑡𝑟𝑎𝑐𝑒(𝐻(𝐿𝐿𝑅)(Ф))+(𝑛−𝑘−1)
𝑆𝑆𝐸𝑚𝑎𝑥−𝑆𝑆𝐸Ф

𝑆𝑆𝐸𝑚𝑎𝑥

𝑆𝑆𝐸𝑚𝑎𝑥 𝑏1, 𝑏2, … , 𝑏𝑛 𝑆𝑆𝐸Ф
𝑏1, 𝑏2, … , 𝑏𝑛 𝑡𝑟(𝐻(𝐿𝐿𝑅)Ф)

�̂�𝑖,−𝑖
(𝐿𝐿𝑅)

𝑦𝑖 𝑖𝑡ℎ

𝑃𝑅𝐸𝑆𝑆∗∗ 𝑏1, 𝑏2, … , 𝑏𝑛 𝑃𝑅𝐸𝑆𝑆∗∗

PRESS)



𝑘 > 1

 

𝑓

 

𝜆 0 ≤ 𝜆 ≤ 1 

�̂�𝑖
(𝑀𝑅𝑅1)

𝑦𝑖

�̂�𝑖
(𝑀𝑅𝑅1)

= (1 − 𝜆)𝒙𝒊(𝑿
𝑻𝑿)−𝟏𝑿𝑻𝒚 + 𝝀�̃�𝒊(�̃�

𝑻𝑾𝒊
∗∗�̃�)−𝟏�̃�𝑻𝑾𝒊

∗∗𝒚

�̂�(𝑀𝑅𝑅1) = 𝑯(𝑴𝑹𝑹𝟏)𝒚 =

[
 
 
 
 𝒉𝟏

(𝑴𝑹𝑹𝟏)

𝒉𝟐
(𝑴𝑹𝑹𝟏)

⋮

𝒉𝒏
(𝑴𝑹𝑹𝟏)

]
 
 
 
 

𝒚

1 × 𝑛 𝒉𝒊
(𝑴𝑹𝑹𝟏)

= (1 − 𝜆)𝒙𝒊(𝑿
𝑻𝑿)−𝟏𝑿𝑻 + 𝝀�̃�𝒊(�̃�

𝑻𝑾𝒊
∗∗�̃�)−𝟏�̃�𝑻𝑾𝒊

∗∗ 𝑖𝑡ℎ

𝑯(𝑀𝑅𝑅1)

𝜆∗ 𝜆 𝑃𝑅𝐸𝑆𝑆∗∗

𝑚𝑖𝑛𝑖𝑚𝑖𝑧𝑒 𝑃𝑅𝐸𝑆𝑆∗∗(𝜆) =
∑ (𝑦𝑖−�̂�𝑖,−𝑖

(𝑀𝑅𝑅1)
)
2

𝑛
𝑖=1

𝑛−𝑡𝑟(𝐻(𝑀𝑅𝑅1)(Ф,𝜆))+(𝑛−𝑘−1)
𝑆𝑆𝐸𝑚𝑎𝑥−𝑆𝑆𝐸Ф

𝑆𝑆𝐸𝑚𝑎𝑥

,

Ф [𝑏1
∗, 𝑏2

∗, … , 𝑏𝑛
∗ 𝑆𝑆𝐸Ф

[𝑏1
∗, 𝑏2

∗, … , 𝑏𝑛
∗ 𝑡𝑟 (𝐻(𝑀𝑅𝑅1)(Ф, 𝜆))

�̂�𝑖,−𝑖
(𝑀𝑅𝑅1)

(Ф, 𝜆) 𝑦𝑖

Ф 𝜆∗ 𝑃𝑅𝐸𝑆𝑆∗∗

0 ≤ 𝜆 ≤ 1, �̂�𝑖
(𝑂𝐿𝑆)

, �̂�𝑖
(𝐿𝐿𝑅)

≤ �̂�𝑖
(𝑀𝑅𝑅1)

≤

�̂�𝑖
(𝑂𝐿𝑆)

, �̂�𝑖
(𝐿𝐿𝑅)

 

 

𝜆 0 ≤ 𝜆 ≤



 

�̂�𝑖
(𝑀𝑅𝑅2)

𝑦𝑖

�̂�𝑖
(𝑀𝑅𝑅2)

= 𝒙𝒊(𝑿
𝑻𝑿)−𝟏𝑿𝑻𝒚 + λ�̃�𝐢(�̃�

𝑻𝑾𝒊
∗�̃�𝑻)−𝟏�̃�𝑻𝑾𝒊

∗(𝑰 − 𝑿(𝑿𝑻𝑿)−𝟏𝑿𝑻)𝒚

= 𝒙𝒊(𝑿
𝑻𝑿)−𝟏𝑿𝑻𝒚 + λ�̃�𝐢(�̃�

𝑻𝑾𝒊
∗�̃�)

−𝟏
�̃�𝑻𝑾𝒊

∗𝒓(𝑶𝑳𝑺)

𝒓(𝑶𝑳𝑺) 𝑛 × 1 𝑰 𝑛 × 𝑛 𝑾𝒊
∗ 𝑛 × 𝑛

𝑖𝑡ℎ

𝒚(𝑀𝑅𝑅2) =

[
 
 
 
 𝒉𝟏

(𝑴𝑹𝑹𝟐)

𝒉𝟐
(𝑴𝑹𝑹𝟐)

⋮

𝒉𝒏
(𝑴𝑹𝑹𝟐)

]
 
 
 
 

𝒚 = 𝑯(𝑴𝑹𝑹𝟐)𝒚,

𝒉𝒊
(𝑴𝑹𝑹𝟐)

= 𝒙𝒊(𝑿
𝑻𝑿)−𝟏𝑿𝑻 + λ�̃�𝐢(�̃�

𝑻𝑾𝒊
∗�̃�𝑻)−𝟏�̃�𝑻𝑾𝒊

∗(𝑰 − 𝑿(𝑿𝑻𝑿)−𝟏𝑿𝑻) 𝑖𝑡ℎ 𝑛 × 𝑛

𝑯(𝑀𝑅𝑅2) Ф 𝜆∗

 

 

 

𝑟𝑖
(𝑂𝐿𝑆+𝐿𝐿𝑅)

= 𝑦𝑖 − (�̂�𝑖
(𝑂𝐿𝑆)

+ �̂�𝑖
(𝐿𝐿𝑅)

), 𝑖 = 1,2,… , 𝑛,

�̂�𝑖
(𝑀𝑀𝑅𝑅2)

𝑦𝑖 , 𝑖 = 1,2, … , 𝑛, 

�̂�𝑖
(𝑀𝑀𝑅𝑅2)

= 𝒙𝒊(𝑿
𝑻𝑿)−𝟏𝑿𝑻𝒚 + �̃�i(�̃�

𝑻𝑾𝒊
∗∗�̃�)

−𝟏
�̃�𝑻𝑾𝒊

∗∗𝒚 +

+λ�̃�i(�̃�
𝑻𝑾𝑖�̃�)

−𝟏�̃�𝑻𝑾𝑖 [𝑰 − (𝑿(𝑿
𝑻𝑿)−𝟏𝑿𝑻 + �̃�(�̃�𝑻𝑾𝒊

∗∗�̃�)
−𝟏
�̃�𝑻𝑾𝒊

∗∗)] 𝒚

= 𝒙𝒊(𝑿
𝑻𝑿)−𝟏𝑿𝑻𝒚 + �̃�i(�̃�

𝑻𝑾𝒊
∗∗�̃�)−𝟏�̃�𝑻𝑾𝒊

∗∗𝐲 + λ�̃�i(�̃�
𝑻𝑾𝒊�̃�)

−𝟏
�̃�𝑻𝑾𝒊𝒓

(𝑶𝑳𝑺+𝑳𝑳𝑹)

= 𝒉𝑖
(𝑂𝐿𝑆)

𝒚 + 𝒉𝑖
(𝐿𝐿𝑅)

𝒚 + 𝝀𝒉𝑖
(𝐿𝐿𝑅)

𝒓(𝑶𝑳𝑺+𝑳𝑳𝑹),



𝑛 × 𝑛 𝒉𝑖
(𝑂𝐿𝑆)

𝒚 𝒉𝑖
(𝐿𝐿𝑅)

𝒚 𝑖𝑡ℎ

𝒉𝑖
(𝐿𝐿𝑅)

𝒓(𝑶𝑳𝑺+𝑳𝑳𝑹) 𝑖𝑡ℎ

𝒓(𝑂𝐿𝑆+𝐿𝐿𝑅) 𝑖 = 1,2,… , 𝑛

�̂�(𝑀𝑀𝑅𝑅2) =

[
 
 
 
 𝒉1

(𝑀𝑀𝑅𝑅2)

𝒉2
(𝑀𝑀𝑅𝑅2)

⋮

𝒉𝑛
(𝑀𝑀𝑅𝑅2)

]
 
 
 
 

𝒚 = 𝑯(𝑀𝑅𝑅2)𝒚

1 × 𝑛 𝒉𝑖
(𝑀𝑀𝑅𝑅2)

= 𝒙𝒊(𝑿
𝑻𝑿)−𝟏𝑿𝑻 + �̃�i(�̃�

𝑻𝑾𝒊
∗∗�̃�)

−𝟏
�̃�𝑻𝑾𝒊

∗∗ + λ�̃�i(�̃�
𝑻𝑾𝑖�̃�)

−𝟏�̃�𝑻𝑾𝑖 [𝑰 −

(𝑿(𝑿𝑻𝑿)−𝟏𝑿𝑻 + �̃�(�̃�𝑻𝑾𝒊
∗∗�̃�)

−𝟏
�̃�𝑻𝑾𝒊

∗∗)] 𝑖𝑡ℎ 𝑛 × 𝑛 𝑯(𝑴𝑴𝑹𝑹𝟐).

 

(𝑆𝑆𝐸) 𝑅2 𝑃𝑅𝐸𝑆𝑆

𝑃𝑅𝐸𝑆𝑆 𝑃𝑅𝐸𝑆𝑆∗∗ 𝑃𝑅𝐸𝑆𝑆∗

𝑃𝑅𝐸𝑆𝑆∗ =
𝑃𝑅𝐸𝑆𝑆

𝑛−𝑡𝑟(𝐻(.))
, 𝑃𝑅𝐸𝑆𝑆 = ∑ (𝑦𝑖 − �̂�𝑖,−𝑖

(.)
)
2

𝑛
𝑖=1 , �̂�𝑖,−𝑖

(.)

𝑦𝑖 𝑡𝑟(𝐻
(.)) (. )

 

𝑥1 𝑥2
𝑦1 𝑦2 𝑦3

𝑦1 𝐿 = 78.5, ∅ = 80

𝑦2 𝐿 = 62 𝑈 = 68 ∅ =

𝑦3 𝑈 = 3300 ∅ =



 

𝑖 𝑥1 𝑥2 𝑦1 𝑦2 𝑦3

Table 1:Chemical process data 

𝑵∗(𝑾∗∗) 𝑪∗(𝑾∗∗) 𝑵∗(𝑾) 𝑪∗(𝑾) 𝒃∗(𝑾∗∗) 𝒃∗(𝑾) 𝝀∗ 𝑵∗ 𝑪∗ 𝒃∗ 𝝀∗

𝑦1
𝑦2
𝑦3

Table 2: Optimal values of the tuning parameters, fixed bandwidth and mixing parameter of 
the MMRR2 and the MRR2 models for the chemical process data 

 

𝑫𝑭 𝑷𝑹𝑬𝑺𝑺∗∗ 𝑷𝑹𝑬𝑺𝑺∗ 𝑷𝑹𝑬𝑺𝑺 𝑺𝑺𝑬 𝑹𝟐

𝑦1 𝑀𝑅𝑅2

𝑀𝑀𝑅𝑅2

𝑦2

𝑦3

Table 3: Goodness-of-fit of the MMRR2 and the MRR2 models for the chemical process data 

𝑦1 𝑦2. 𝑦3



𝑅2 𝑃𝑅𝐸𝑆𝑆∗∗ 𝑃𝑅𝐸𝑆𝑆∗ 𝑃𝑅𝐸𝑆𝑆

Figure 1: Plots of residuals from the MRR2 and MMRR2 models for the chemical process 
data 

𝑦3
𝑦1

𝑦2 𝑦1 𝑦2

𝒙𝟏 𝒙𝟐 �̂�𝟏 �̂�𝟐 �̂�𝟑 𝒅𝟏 𝒅𝟐 𝒅𝟑 𝑫

𝑀𝑅𝑅2

𝑀𝑀𝑅𝑅2

Table 4: Comparison of the optimal results from the desirability function of the MMRR2 and 
MRR2 models for the chemical process data 

 

𝑥1 𝑥2 𝑥3

𝑦1 𝑦2) 𝑦3 𝑦4



 

𝑖 𝑥1 𝑥2 𝑥3 𝑦1 𝑦2 𝑦3 𝑦4

Table 5: Minced fish quality data 

𝑦1 𝐿 ∅

𝑦2 ∅ 𝑈

𝑦3 ∅ 𝑈

𝑦4 𝐿 ∅

𝑦1 𝑦4
𝑥1 𝑥1

2 𝑦2 𝑥1 𝑥2, 𝑥1
2 𝑥1𝑥2 𝑦3

𝑥1, 𝑥2, 𝑥3, 𝑥1
2 𝑥1𝑥2, 𝑥1𝑥3, 𝑥3

2

𝑵∗(𝑾∗∗)𝑪∗(𝑾∗∗) 𝑵∗(𝑾) 𝑪∗(𝑾) 𝒃∗(𝑾∗∗) 𝒃∗(𝑾) 𝝀∗ 𝑵∗ 𝑪∗ 𝒃∗ 𝝀∗

𝑦1
𝑦2
𝑦3
𝑦4

Table 6: Optimal values of the tuning parameters, fixed smoothing parameter and mixing 
parameter of the MMRR2 and the MRR2for the minced fish quality data 



𝑫𝑭 𝑷𝑹𝑬𝑺𝑺∗∗ 𝑷𝑹𝑬𝑺𝑺∗ 𝑷𝑹𝑬𝑺𝑺 𝑺𝑺𝑬 𝑹𝟐(%)

𝑦1 𝑀𝑅𝑅2

𝑀𝑀𝑅𝑅2

𝑦2 𝑀𝑅𝑅2

𝑀𝑀𝑅𝑅2

𝑦3 𝑀𝑅𝑅2

𝑀𝑀𝑅𝑅2

𝑦4 𝑀𝑅𝑅2

𝑀𝑀𝑅𝑅2

Table 7: Comparison of goodness-of-fit of MMRR2 and MRR2 for the minced fish quality 
data 

𝑃𝑅𝐸𝑆𝑆∗∗,

𝑅2

Figure 2: Plots of residuals from MMRR2 and MRR2 model for the minced quality fish data 

𝑦1 𝑦4
𝑦2 𝑦3.

𝑦2 𝑦3

𝒙𝟏 𝒙𝟐 𝒙𝟑 �̂�𝟏 �̂�𝟐 �̂�𝟑 �̂�𝟒 𝒅𝟏 𝒅𝟐 𝒅𝟑 𝒅𝟒
𝑀𝑅𝑅2

𝑀𝑀𝑅𝑅2

Table 8: Comparison of the optimal results from the desirability function of the MMRR2 and 
MRR2 models for the minced fish quality data 

 



 

 

𝐿𝐿𝑅𝑃𝐵𝑆

𝑦𝑖 = 30 + 8𝑥1𝑖 + 𝛾{4 sin(3𝜋𝑥1𝑖) +5 cos(3𝜋𝑥1𝑖)} + 𝜀𝑖;

𝑦𝑖 = 42 + 15𝑥1𝑖 + 9𝑥2𝑖 + 17𝑥1𝑖𝑥2𝑖 − 19𝑥1𝑖
2 − 21𝑥2𝑖

2

 {4 sin(3𝜋𝑥1𝑖) − 3 cos(3𝜋𝑥2𝑖) + 3 sin(5𝜋𝑥1𝑖𝑥2𝑖)} + 𝜀𝑖

𝑦𝑖 = 35 + 11𝑥1𝑖 + 6𝑥2𝑖 + 20𝑥3𝑖 − 3𝑥1𝑖𝑥2𝑖 − 7𝑥2𝑖𝑥3𝑖 − 2𝑥1𝑖𝑥3𝑖 + 5𝑥1𝑖
2 + 4𝑥2𝑖

2 + 13𝑥3𝑖
2

+𝛾{sin(𝜋𝑥1𝑖) − cos(𝜋𝑥2𝑖) − cos(𝜋𝑥3𝑖) + sin(𝜋𝑥1𝑖𝑥2𝑖) + cos(𝜋𝑥2𝑖𝑥3𝑖) + sin(𝜋𝑥1𝑖𝑥3𝑖)} + 𝜀𝑖
𝑥1𝑖 𝑥2𝑖 𝑥3𝑖 𝜀𝑖 , 𝑖 = 1,2,… , 𝑛



𝑥1  𝑥1 𝑥2 𝑥1
𝑥2 𝑥3

𝛾 =

𝛾

𝛾 = 0

𝛾

𝜆

𝜸

Table 9: Comparison of the AVESSE of each method for each model in the simulation studies 



𝑀𝑅𝑅2 𝑀𝑀𝑅𝑅2

𝑀𝑀𝑅𝑅2

 

 

𝜇 𝐴𝑙2𝑂3

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


