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Background

Sequential Recommendation (SR)   序列推荐



Introduction



Motivation

(1) difficult to extract informative attribute-opinion pairsfrom reviews

(2) a major challenge lies in finely representing users and items under each attribute 
with diverse opinions

(3) remains a problem to generate recommendations in the fine-grained manner



Method



Method

review: color is great, while little tight 

<color, great> <size, little tight>

attribute-opinion pairs

(1) LLM-based attribute-opinion extraction

𝒜 = {𝑎ଵ, 𝑎ଶ, ⋯ , 𝑎ே}



Method

employ pre-trained BERT to represent an attribute 
𝑎௡ as 𝑎௡ ∈ Rௗ and an opinion text 𝑜௜௝

௡ as o௜௝
௡ ∈ Rௗ 

𝒢௡ = 𝒰௡⋃𝒳௡, 𝒪௡

𝑢௜
ଵ, 𝑢௜

ଶ,⋅⋅⋅, 𝑢௜
௡       𝑢௜

௡  ∈ 𝑅ௗ

𝑥௜
ଵ, 𝑥௜

ଶ,⋅⋅⋅, 𝑥௜
௡       𝑥௜

௡  ∈ 𝑅ௗ

(2) Attribute-specific user-opinion-item graph



Method

𝑢௜
௡ ≔ 𝑢௜

௡ + ෍ 𝛼௝(𝑥௝
௡ + 𝑜௜௝

௡ )

௫ೕ
೙∈௑ೠ೔

೙

𝛼௝ =
𝑠𝑖𝑚 𝑢௜

௡, 𝑎௡ + 𝑥௝
௡

∑ 𝑠𝑖𝑚(𝑢௜
௡, (𝑎௡ + 𝑥௞

௡))௫ೖ
೙∈௑ೠ೔

೙

𝛽௝ =
𝑠𝑖𝑚 𝑥௜

௡, 𝑎௡ + 𝑢௝
௡

∑ 𝑠𝑖𝑚(𝑥௜
௡, (𝑎௡ + 𝑢௞

௡))௨ೖ
೙∈𝒰ೣ೔

೙

𝑥௜
௡ ≔ 𝑥௜

௡ + ෍ 𝛽௝(𝑢௝
௡ + 𝑜௜௝

௡ )

௨ೕ
೙∈𝒰ೣ೔

೙

(3) Diversity-aware convolution operation.



Method

𝑢௜ = 𝑢ො௜ +
1

|𝒳௨೔
|

෍ 𝑊ଵ𝑥ො௝ +
1

|𝒰௨೔
|

෍ 𝑊ଶ𝑢ො௞

௨ೖ∈𝒰ೠ೔
௫ೕ∈𝒳ೠ೔

𝑊ଵ, 𝑊ଶ ∈ 𝑅ேௗ×ேௗ

𝑢ො௜ = 𝑢௜
ଵ; 𝑢௜

ଶ; ⋯ ; 𝑢௜
ே

𝑥ො௝ = 𝑥௝
ଵ; 𝑥௝

ଶ; ⋯ ; 𝑥௝
ே

𝑥௝ = 𝑥ො௝ +
1

|𝒰௫ೕ
|

෍ 𝑊ଷ𝑢ො௜ +
1

|𝒳௫ೕ
|

෍ 𝑊ସ𝑥ො௞

௫ೖ∈𝒳ೣೕ
௨೔∈𝒰ೣೕ

𝑊ଷ, 𝑊ସ ∈ 𝑅ேௗ×ேௗ

(4) Interaction-driven Fusion Mechanism



Method

𝑢ത௜ =
1

𝑙
෍ 𝑥௠ି௞

௟ିଵ

௞ୀ଴

𝑦௝ = 𝑢௜ + 𝑢ത௜
்𝑥௝

ℒ 𝑝, 𝑦 = − ෍ 𝑝௝ log 𝑦௝ + 1 − 𝑝௝ log (1 − 𝑦௝)

|𝒳|

௝ୀଵ

(5) Prediction



Experiment
RQ1: Overall Performance



Experiment
RQ2: The effect of fine-grained manner for handling SR



Experiment
RQ3: The effect of diversity-aware convolution operation



Experiment
RQ4: The effect of interaction-driven fusion mechanism



Experiment
RQ5: Hyper-parameter Study



Experiment
RQ6: Case Study


