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Social Networks
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·Related Works
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Social Regularization
Assume that users who have social relations may have similar 
preference and design social regularization to restrain the user’s 
embedding learning.(Hao Ma, WSDM’11)

Limitation: only consider local social neighbors’ information and neglect 
the helpful information from distant neighbors.
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·Related Works
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Assume that connected people would influence each other based 
on social influence theory and aggregate their influence to
enhance current user’s preference.

High-order Social Influence

� � �👕👕 influenceinfluencelike
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Limitation: model the friends’ influence without considering the specific 
recommendation context.

(Le Wu, TKDE’21)
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·Related Works
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Assume that friends’ influence strength may be different when it 
comes to different candidate items and consider the candidate as 
specific context to model the friends’ influence.
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Limitation: only considering the candidate item as a (shallow) context 
leads to interest information biased to some extend.

Context-aware Social Influence
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·Motivation

Deep  context of user and 
friends’ interest: 

candidate item and it’s 
similar items.
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·Motivation
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Deep context of item attraction: 

target user, her friends and 
her similar users.
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·Our Model: DICER

• social homophily
• social influence
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·Raw Input and Graph Constructing

• social homophily
• social influence
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user-item interaction network
user-user social network

similarity strength

user is similar to if

Raw Input:

Graph 
Constructing:

user-user collaborative similarity network

item-item collaborative similarity network

Collaborative 
Similarity :
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·High-order Relation Exploitation

• social homophily
• social influence
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Aggregate user-user collaborative 
similar neighbors

Aggregate item-item 
collaborative similar neighbors

Formulas of user social neighbors are similar
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·Deep Context-aware Modulation

• social homophily
• social influence
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Deep context-aware user interest modulation
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Deep context-aware item attraction modulation
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·Output Layer

• social homophily
• social influence
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item attraction:

user interest:

Predict based on user-item matching perspective
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Predict based on user interest and item attraction 
perspectives
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·Experiments
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Datasets

EpinionsCiao
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Two public datasets
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·Experiments
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Evaluation Protocol
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For Ciao, sequentially 80% for training, 10% for validating and 10% 
for testing

Data partition

Evaluation metrics

Implementation

For Epinions, sequentially 80% for training, 10% for validating 
and 10% for testing

For two datasets, Recall@K and NDCG@K for rank performance.
K = {5, 10, 15}

Python with PyTorch + Tesla v100 GPU with 32G memory
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·Experiments
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Main Competitive Methods
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Social recommendation TrustMF

TrustSVD

Trust matrix factorization – TPAMI’17

MF and incorporates friends’ embedding – AAAI’15

Deep learning based 
recommendation

NCF

NGCF

Deep learning based recommendation– WWW’17

Graph based recommendation– SIGIR’19

Deep learning based 
social recommendation

SAMN

DiffNet++

Attention Mechanism– WSDM’19

Graph Neural Network– TKDE’20
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·Experiments
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Comparison of the Methods
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"S" denotes the social information and "HS" denotes the high-order social information;
"I" denotes the item information and "HI" denotes the high-order item information; 
"SC" denotes shallow context-aware and "DC" denotes deep context-aware;
"DL" denote deep learning based methods.
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·Experiments
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Table1:  Comparisons of different methods on two datasets. The last column “RI” indicates the relative 
improvement of DICER over the corresponding baseline on average.
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·Experiments
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Figure1: Effect of dual side information on Ciao and Epinion datasets.
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w/o ui: removed user interest; w/o ia: removed  item attraction.
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·Experiments
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Table2: Effect of deep context and modulation on Ciao.

-α: removed item’s collaborative similarity;  -β: removed user’s collaborative similarity;
-μ: removed user’s social relation; -𝑎𝑎𝑡𝑡𝑡𝑡𝑛𝑛: replace modulation function with a attention mechanism.
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·Conclusions

·

Our contributions can be summarized as follows

i) General Aspects: model user interest and item attraction 
under deep context.

i) Novel Methodologies: GNN + context-aware modulation

ii) Multifaceted Experiments: comparison + ablation study + 
parameter sensitivity
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Available sources

Paper & Codes: https://arxiv.org/abs/2103.08976

Contact us: fubairan@smail.nju.edu.cn, daixinyu@nju.edu.cn
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