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Introduction Sequential Prediction
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● Few models could capture the possible sequential features during time periods with 
different fixed length.



Method
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Convolution Layer
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Item

Item embedding (𝒆𝒕 ∈ 𝑹𝒅, 1≤ 𝒕 ≤ 𝑵)



Attention Layer
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Hadamard Product

Row Sum

𝒓𝒊 ∈ 𝒅 ∗ 𝟏



Loss Function
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Dataset
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1000 users 6000 users on 4000 movies



Evaluation Metrics
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Test set
(1, 2, 6) è 1
(2, 4, 5) è 4
(1, 3, 5) è 2

Prediction
(1, 2, 6) è 1, 2, 3, 4, 5, 6
(2, 4, 5) è 2, 4, 1, 3, 6, 5
(1, 3, 5) è 3, 4, 1, 5, 6, 2

● Recall @ 5 = (1+1+0)/3 

● Mrr @ 5 = 1/1 + 1/2 + 1/6

● NDCG @5 of (1, 2, 6) test pair

= ( 𝟐𝟏$𝟏
𝒍𝒐𝒈(𝟏*𝟏)

+ 𝟐𝟎$𝟏
𝒍𝒐𝒈(𝟐*𝟏)

+ 𝟐𝟎$𝟏
𝒍𝒐𝒈(𝟑*𝟏)

+ 𝟐𝟎$𝟏
𝒍𝒐𝒈(𝟒*𝟏)

+ 𝟐𝟎$𝟏
𝒍𝒐𝒈(𝟓*𝟏)

) 

/ ( 𝟐𝟏$𝟏
𝒍𝒐𝒈(𝟏*𝟏)

+ 𝟐𝟎$𝟏
𝒍𝒐𝒈(𝟐*𝟏)

+ 𝟐𝟎$𝟏
𝒍𝒐𝒈(𝟑*𝟏)

+ 𝟐𝟎$𝟏
𝒍𝒐𝒈(𝟒*𝟏)

+ 𝟐𝟎$𝟏
𝒍𝒐𝒈(𝟓*𝟏)

)

● NDCG @5 of (2, 4, 5) test pair

= ( 𝟐𝟎$𝟏
𝒍𝒐𝒈(𝟏*𝟏)

+ 𝟐𝟏$𝟏
𝒍𝒐𝒈(𝟐*𝟏)

+ 𝟐𝟎$𝟏
𝒍𝒐𝒈(𝟑*𝟏)

+ 𝟐𝟎$𝟏
𝒍𝒐𝒈(𝟒*𝟏)

+ 𝟐𝟎$𝟏
𝒍𝒐𝒈(𝟓*𝟏)

) 

/ ( 𝟐𝟏$𝟏
𝒍𝒐𝒈(𝟏*𝟏)

+ 𝟐𝟎$𝟏
𝒍𝒐𝒈(𝟐*𝟏)

+ 𝟐𝟎$𝟏
𝒍𝒐𝒈(𝟑*𝟏)

+ 𝟐𝟎$𝟏
𝒍𝒐𝒈(𝟒*𝟏)

+ 𝟐𝟎$𝟏
𝒍𝒐𝒈(𝟓*𝟏)

)



Comparison against Baseline
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Recommend 
popular item



Compatibility of CASFE on CTR Prediction
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Compatibility of CASFE on CTR Prediction
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Attention Visualization
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Conclusion

● The information of all CNN layer is used in order to capture the periodic 
features of user behavior. The deep layer corresponds to longer time periods.

● We apply attention mechanism after each CNN layer to focus on the 
important features.

● CASFE can be applied in CTR prediction.
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