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𝑢 ∗=
𝑢−𝜐

𝜌



∈

𝑊(𝑙𝑖(𝑢) ≠ 𝛤(𝑢)) = 𝜅

𝐿(𝑢) = 𝑠𝑖𝑔𝑛(∑ 𝑙𝑖(𝑢)𝐻
𝑖=1 )

𝑊(𝐿(𝑢) ≠ 𝛤(𝑢)) = ∑ (
𝐻
𝑆

) (1 − 𝜅)𝑠[𝐻/2]
𝑠=0 𝜅𝐻−𝑠 ≤

𝑒𝑥𝑝 (−
1

2
𝐻(1 − 2𝜅)2)
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𝑅 = 𝑅∗ − 𝐶∗



∈

𝐼𝑁𝐶𝑖𝑗 = (𝑄10 + 𝑄01)/𝑄

𝑂 =

[
 
 
 
𝑜11 𝑜12 ⋯ 𝑜1𝑞

𝑜21 𝑜22 𝑜2𝑞

⋮ ⋱ ⋮
𝑜𝑞1 𝑜𝑞2 ⋯ 𝑜𝑞𝑞]

 
 
 

𝜃𝑖 = ∑ 𝑜𝑖𝑗/𝑞
𝑞
𝑗=1

𝑂 = [

𝜃1

𝜃2

⋮
𝜃𝑞

]

𝐶 = [

𝑐1

𝑐2

⋮
𝑐𝑞

]

𝐾 = [

𝐸𝑆1

𝐸𝑆2

⋮
𝐸𝑆𝑞

]

𝛷(𝜙) = ∑ 𝛥(𝑣𝑖 , 𝑣̂1) +𝑖 ∑ 𝛹(𝑓𝑠)𝑠

𝛹(𝑓) = 𝜇𝐻 +
1

2
𝜐‖𝜁‖2

𝛷(ℎ) ≈ ∑ [𝛥(𝑣𝑗𝑣̂
(ℎ−1)) + 𝑡𝑖𝑔ℎ(𝑢𝑖) +

1

2
𝑡𝑖𝑔

2
ℎ
(𝑢𝑖)]

𝑞
𝑖=1 +

𝛹(𝑔ℎ)

𝑡𝑖 = 𝜃𝑣̂(ℎ−1)𝛥(𝑣𝑖𝑣̂
(ℎ−1))  𝑙𝑖 = 𝜃2

𝑣̂(ℎ−1)𝛥(𝑣𝑖𝑣̂
(ℎ−1))

𝜎𝑈𝑉 =
𝐶𝑂𝑉(𝑈,𝑉)

√𝑉𝑎𝑟𝑈√𝑉𝑎𝑟𝑉
=

𝐷((𝑈−𝑅𝑈)(𝑉−𝑅𝑉))

√𝑉𝑎𝑟𝑈√𝑉𝑎𝑟𝑉

𝑤(𝑢; 𝛿) = ∑
𝜙𝑠

2𝜙
𝑙
2|∑ 𝑠|

1
2

𝑒
1

2
(𝑢−𝛽𝑠)

𝐾 ∑ (𝑢−𝛽𝑠)
−1
𝑠𝑆

𝑠=1

𝑤(𝑢; 𝛿) = ∑ 𝜙𝑠𝑄(𝑢; 𝛽𝑠, ∑ 𝑠)𝑆
𝑠=1

𝑄(𝑢; 𝛽𝑠 , ∑ 𝑠) =
1

2𝜙
𝑙
2|∑ 𝑠|

1
2

𝑒−
1

2
(𝑢−𝛽𝑠)

𝐻 ∑ (𝑢−𝛽𝑠)
−1
𝑠

𝐵𝐴𝑌 = 𝑠 𝑙𝑛(𝑞) − 2 𝑙𝑛(𝐺)



Definition and 

understanding of user 

consumption 

psychology

Data collection of 

user consumption 

behavior

Analysis of user 

consumption 

psychology

Strategy for Internet 

sports ads creation

Cluster 

analysis

Clustering of user 

consumption psychology 

based on Gaussian 

mixture model

𝐷𝐼𝑆(𝑏𝑖 , 𝑏𝑗) = √∑ (𝑏𝑖𝑔, 𝑢𝑗𝑔)
2𝑝

𝑔=1

𝐷𝐼𝑆𝑤 = ∑ ∑ 𝐷𝐼𝑆(𝑏𝑖 , 𝑏𝑗)
𝑞
𝑗=𝑖+1

𝑞−1
𝑖=1

𝛼 =
𝐷𝐼𝑆𝑤

[𝑞×(𝑞−1)]

𝐷𝐼𝑆(𝑏𝑖 , 𝐶) < 𝛼

𝑤𝐶 =
𝑞𝐶

𝑞
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