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Cross-Domain Recommendation

5

source domain target domain



Input Data
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Input Data
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Overview of Recformer
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Overview of Recformer
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Embedding Layer
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Layer Normalization
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Batch Normalization
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Item or Sequence Representation
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Prediction
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sequence representation

s: user’s interaction sequence
i: item i

item representation

all itemthe predicted item given 
user sequence s



Learning Framework
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Pre-training
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● Masked Language Modeling
○ 隨機取15%的位置進行預測

■ 80% [MASK]
■ 10% 隨機替換

■ 10% 不變

vocabulary



Pre-training
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● Masked Language Modeling

This [MASK] the cat.

This is a cat.

Recformer

對1個MASK的位置，
後平均所有mask的loss

Yis = 1
Pis = 0.7



Pre-training
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● Item-Item Contrastive Task
○ positive instance

■ ground-truth next item
○ negative instances

■ in-batch next items

(User 1, Item 3) Item 3 <-  positive instance

(User 2, Item 1) Item 1 <-  negative instance

(User 3, Item 4) Item 4 <-  negative instance

(User 4, Item 7) Item 7 <-  negative instance

sequence 
representation

ground truth item 
set in one batch



Multi-Task Training Strategy

21



Two-Stage Finetuning
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● I: item set
● M: pre-trained language 

model
● p: 模型準確率

● I: item feature matrix
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Two-Stage Finetuning
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Dataset
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● Amazon review datasets
the average length of item sequences



Evaluation

● MRR (Mean Reciprocal Rank): 

26

N: user總數量
Pi: 對第i個user，推薦列表中第一個在
ground-truth結果中的 item所在的排列位置

No.1 No.2 No.3

MRR = (⅓ + ½ + 1) / 3 = 0.61 

User 1

User 2

User 3

ground-truth中的item



Evaluation

● Recall:
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Recall@3 = 1 (or 0)

ground-truth中的item



Evaluation

● NDCG (Normalized Discounted Cumulative Gain):
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Baseline - ID-Only methods

● GRU4Rec
● SASRec
● BERT4Rec
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Baseline - Text-Only Method
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● UniSRec



Experiment
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Experiment - Zero-Shot
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Text-OnlyID-Only



Experiment - Low-Resource

33

Text-OnlyID-Only



Experiment - Cold-Start Item

34

Text-OnlyID-Only



Experiment - Ablation Study
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Experiment - Pre-training Steps
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Conclusion

● Recformer can effectively learn language representations for 
sequential recommendation
○ formulate items as key-value attribute pairs instead of 

item IDs
○ design a learning framework including pre-training and 

finetuning

38


