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2.  

 

2-1. Matrix Factorization  

 

   (Matrix Factorization)    

(collaborative filtering algorithm)  

  . 

        

, (User)  (Item)    

      (Matrix)  

  . 

 Item1 Item2 Item3 Item4  ItemN 

User1 5 2 2 3 2 2 

User2 1 1 0 4 3 1 

User3 3 3 3  4  

User4 5   5   

User5 4 3 1 1 5 2 

 2 3  1 1 3 

UserN 1 3 4 1 1 2 

[  1. User-Item Matrix] 

 

     User   Item  

   .   (Matrix 

Factorization)      

  . 

 
[  1. Matrix Factorization] 

 

  User  n, Item  m   n X m 
   . R   n X k, k X m     

P  Q      .   

  P X Q  ,  matrix R   

       

 . P, Q   User-latent factor 

matrix, Item-latent factor matrix    

    .   

       . 

 Latent   P, Q    Matrix 

Factorization   (Objective Function)  

 . 

 

 

[  1. Matrix Factorization   ] 

 

, Matrix Factorization   (Object 

Function)    . 
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3-3.     
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[  3.   ] 

 

       dt  

,     

 .  ,  2019  01  02  
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Matrix Factorization      
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4.  
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502,018 .   Matrix Factorization 
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[  2.    ] 
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:  )     

. 

 
[  2.     ,   ] 

 

4-2.   

  

     CTR    

 . 

 

 

CTR 
( :3) 

CTR 

( :5) 

CTR 

( :10) 
   

1  29.24% 32.87% 39.62% 578 0.12% 
1  22.38% 28.16% 37.25% 8,558 1.70% 
2  20.02% 25.91% 35.60% 18,508 3.69% 

 18.14% 24.21% 35.04% 40,808 8.13% 
 16.87% 23.88% 35.77% 106,797 21.27% 
 

 
5.08% 8.56% 17.35% 502,018 100% 

[  3.     CTR ] 

 

[  3]        

      CTR   

   .     

      5  

.    [  3]    
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