
1

Learning to Expand Audience via Meta Hybrid Experts 
and Critics for Recommendation and Advertising

Yongchun Zhu1, 3, 4 , Yudan Liu3, Ruobing Xie3, Fuzhen Zhuang2, 5, Xiaobo Hao3, Kaikai Ge3,

Xu Zhang3, Leyu Lin3, Juan Cao1, 4

1. Key Lab of Intelligent Information Processing of Chinese Academy of Sciences (CAS) , Institute of Computing 

Technology, CAS, Beijing, China

2. Institute of Artificial Intelligence, Beihang University, Beijing 100191, China

3. WeChat Search Application Department, Tencent, China

4. University of Chinese Academy of Sciences, Beijing, China

5. Xiamen Data Intelligence Academy of ICT, CAS, China



2

Motivation

Audience expansion (Look-alike modeling)
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Motivation

• Internet companies conduct hundreds of marketing campaigns to 

promote products, contents, and advertisements every day.

• The audience expansion technique (look-alike modeling) is the key 

which has been deployed in many online systems.



4

Motivation

Existing methods
• Rule-based methods: specific demographic tags

• Similarity-based methods: artificially pre-defined similarity

• One-stage model-based methods: overfitting

• Two-stage model-based methods: unsatisfying generalization ability and 

ignore the task relationships

Challenges
• The tasks of various campaigns can cover diverse contents.

• A certain campaign gives a seed set that can only cover limited users.
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Motivation

Two key ideas for the general model
• The general model is expected to learn the ability to expand audiences.

• The general model should learn transferable knowledge from various 

marketing campaigns.

Two stages
• Offline stage: train a general model with various existing marketing 

campaigns.

• Online stage: a customized model is learned by fine-tuning the pre-trained 

general model for the certain campaign.
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WeChat Look-alike system

• Offline stage: maintain a pre-trained general model that can adapt fast to new campaigns.

• Online stage: find potential audiences for a certain campaign with a customized model.
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Meta Hybrid Experts and Critics

Definitions

Campaign c:

Seed users:

Samples of certain campaign:

User candidate pool:

Expanded audience:

A user:



8

Meta Hybrid Experts and Critics

Learn to expand audience

The general model:

A customized model:

Binary prediction:

Two-phases simulation

Understanding phase:

Finding phase:
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Meta Hybrid Experts and Critics

Hybrid Experts and Critics

Task-driven gate:

Hybrid experts:

Hybrid critics:

Overall:
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Meta Hybrid Experts and Critics

Overall procedure:

Overall structure:

Offline stage: In this stage, we learn the general look-alike model with the meta-learning 

framework of the two-phases simulation on all existing marketing campaigns.

Online stage: For a new marketing campaign 𝑐, given the dataset D[𝑐] of the new campaign, 

we fine-tune the general look-alike model. And we can obtain a customized look-alike 

model. Then, the customized model can be directly exploited to find the potential

audiences
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Experiments

Research questions

 RQ1 Does our proposed MetaHeac outperform other look-alike approaches in different tasks?

 RQ2 Does this MetaHeac framework get improvement on the performance of WeChat Look-alike system?

 RQ3 What are the effects of meta-learning, hybrid experts, and hybrid critics in our proposed MetaHeac?

Datasets

 Tencent Look-alike Dataset

 WeChat Look-alike Dataset

Two test groups

 Limited seeds

 Sufficient seeds
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Experiments

Baselines

 One-stage methods: LR, MLP_one-stage

 Two-stage methods (pre-train emb): MLP+emb, Pinterest, Hubble

 Two-stage methods (pre-train all): : MLP+pre-training, Shared-

Bottom+pre-training, MMoE+pre-training

Metrics: AUC, P@K%, R@K%
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Experiments

Offline Results (RQ1)

 The effectiveness of pre-training 

embedding.

 The effectiveness of pre-training 

networks.

 The effectiveness of MetaHeac.
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Experiments

Online Results (RQ2)

 The effectiveness of MetaHeac on video promotion.

 The effectiveness of MetaHeac on advertisement promotion.

 The effectiveness of MetaHeac on article promotion.
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Experiments

Ablation Study (RQ3)

 The effectiveness of Hybrid Critics.

 The effectiveness of Hybrid Experts.

 The effectiveness of two-phases meta-learning framework.
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Experiments

Other Analysis (RQ3)

 Better Convergence.

 The ability to capture the relationships among tasks.
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