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Recommender Systems
Goal: 

Learn a utility function that predicts a user's preference 
towards an item

❑ Inputs:
• User model (e.g. implicit/explicit feedbacks, preference, 

demographics, social connections)
• Items (with or without description of item 

characteristics, correlations)
• Context (temporal, spatial, environmental, status, 

social)

❑ Outputs:
• Predicted preference scores  recommendations
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Evolution of Recommender Systems
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Content-based Collaborative 
Filtering

Deep Learning 
(Neural Models)

LLMs, MLLMs 
(GPT-series) Agent AI

Chen, X., Wang, S., McAuley, J., Jannach, D. and  Yao, L., 2024. On the opportunities and challenges of offline 
reinforcement learning for recommender systems. ACM Transactions on Information Systems, 42(6), pp.1-26.



LLM for RecSys

Lin, J., Dai, X., Xi, Y., Liu, W., Chen, B., Zhang, H., Liu, Y., Wu, C., Li, X., Zhu, C. and Guo, H., 2023. How can 
recommender systems benefit from large language models: A survey. arXiv preprint arXiv:2306.05817.

✓ Generaliability
✓ Better user modelling
✓ Explainability and Interpretability
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LLM-based Agents  
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Wang, L., Ma, C., Feng, X., Zhang, Z., Yang, H., Zhang, J., Chen, Z., Tang, J., Chen, X., Lin, Y. and Zhao, W.X., 2024. A survey on large 
language model based autonomous agents. Frontiers of Computer Science, 18(6), p.186345.

https://lilianweng.github.io/posts/2023-06-23-agent/



Agent AI

Xi, Z., Chen, W., Guo, X., He, W., Ding, Y., Hong, B., Zhang, M., Wang, J., Jin, S., Zhou, E. and Zheng, R., 2023. The rise 
and potential of large language model based agents: A survey. arXiv preprint arXiv:2309.07864. Lina Yao



Agent AI

Durante, Z., Huang, Q., Wake, N., Gong, R., Park, J.S., Sarkar, B., Taori, R., Noda, Y., Terzopoulos, 
D., Choi, Y. and Ikeuchi, K., 2024. Agent ai: Surveying the horizons of multimodal interaction. arXiv 
preprint arXiv:2401.03568.
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Agent AI

Shinn, N., Cassano, F., Gopinath, A., Narasimhan, K. and Yao, S., 2024. Reflexion: Language agents with verbal 
reinforcement learning. Advances in Neural Information Processing Systems, 36.

Yao, S., Zhao, J., Yu, D., Du, N., Shafran, I., Narasimhan, K. and Cao, Y., 2022. React: Synergizing reasoning and acting in 
language models. arXiv preprint arXiv:2210.03629.
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Agent AI
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Agentic RecSys

Huang, C., Yu, T., Xie, K., Zhang, S., Yao, L. and McAuley, J., 2024. Foundation models for recommender systems: A 
survey and new perspectives. arXiv preprint arXiv:2402.11143. Lina Yao



Agent as Simulator

• Handcrafting
• Flexible not labour-intensive

• Auto-generated
• Scalable not precise

Wang, L., Zhang, J., Yang, H., Chen, Z., Tang, J., Zhang, Z., Chen, X., Lin, Y., Song, R., Zhao, W.X. and Xu, J., 2023. User 
behaviour simulation with large language model based agents.
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Discussions

• Individual agent: Can an agent's behavior be tailored to fit specific 
personality/role profiles while also reflecting dynamic behavioral 
patterns?

• Agent intercommunications: Do agents exhibit consistent 
personality-conditioned behavior during interactions with other 
agents? 
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Agent as RecSys

Wang, Y., Jiang, Z., Chen, Z., Yang, F., Zhou, Y., Cho, E., Fan, X., Huang, X., Lu, Y. and Yang, Y., 2023. 
Recmind: Large language model powered agent for recommendation. arXiv preprint arXiv:2308.14296.
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Agent as RecSys

Shu, Y., Zhang, H., Gu, H., Zhang, P., Lu, T., Li, D. and Gu, N., 2024. RAH! RecSys–Assistant–Human: A Human-Centered 
Recommendation Framework With LLM Agents. IEEE Transactions on Computational Social Systems. Lina Yao



Agent as RecSys

Huang, C., Yu, T., Xie, K., Zhang, S., Yao, L. and McAuley, J., 2024. Foundation models for recommender systems: A 
survey and new perspectives. arXiv preprint arXiv:2402.11143. Lina Yao



Discussions

RecSys 
Agent

Multimodality

Safety Privacy

Alignment
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Discussions - Multimodal Agent

Wu, J., et al. Visual Prompting in Multimodal Large Language Models: A Survey. arXiv preprint arXiv:2409.15310. Lina Yao



Discussions - Multimodal Agent

Liu, Z., He, Y., Wang, W., Wang, W., Wang, Y., Chen, S., Zhang, Q., Lai, Z., Yang, Y., Li, Q. and Yu, J., 2023. Interngpt: 
Solving vision-centric tasks by interacting with chatgpt beyond language. arXiv preprint arXiv:2305.05662. Lina Yao



Discussions - Alignment

Ethics (fairness, 
diversity, unbiased, 

unharmful)

Preference 
(multimodal 

feedback)

CausalBehavioral

Temporal
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Discussions - Alignment

Ouyang, L., Wu, J., Jiang, X., Almeida, D., Wainwright, C., Mishkin, P., Zhang, C., Agarwal, S., Slama, K., Ray, A. and 
Schulman, J., 2022. Training language models to follow instructions with human feedback. Advances in neural 
information processing systems, 35, pp.27730-27744.

Rafailov, R., Sharma, A., Mitchell, E., Manning, C.D., Ermon, S. and Finn, C., 2024. Direct preference optimization: Your 
language model is secretly a reward model. Advances in Neural Information Processing Systems, 36.

• Reinforcement learning from human feedback

• Direct alignment from preference

• Hybrid
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Discussions - Alignment

Benchmarks

• Preference benchmark 
datasets 

• Hallucination benchmark 
datasets
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Discussions – Agent Safety

Yang, W., Bi, X., Lin, Y., Chen, S., Zhou, J. and Sun, X., 2024. Watch out for your agents! investigating backdoor threats 
to llm-based agents. arXiv preprint arXiv:2402.11208.

• Jailbreak
• Backdoor

To inject a backdoor into a model to make it 
behave normally in benign inputs but 
generate malicious outputs once the input 
follows a certain rule, such as being inserted 
with a backdoor trigger

• How about in agent scenario? 
• Multi-step intermediate reasoning 

process
• Interact with environment or external 

tools
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