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New Paradigm: Pre-trained Representations

Paradigm shift: supervised learning          pre-training + adaptation
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New Paradigm: Pre-trained Representations

Paradigm shift: supervised learning        pre-training + adaptation

Adaptation of a pre-trained image encoder
Figures from: Matching Networks for One Shot Learning, 2017.



Intro - Foundation Model

The history and evolution of foundation models
Figures from: A Comprehensive Survey on Pretrained Foundation Models: A History from BERT to ChatGPT, 2023.



Intro - Foundation Model

Label Efficiency 
Figures from: https://www.youtube.com/watch?v=U6uFOIURcD0&ab_channel=ShusenWang, 2020

https://www.youtube.com/watch?v=U6uFOIURcD0&ab_channel=ShusenWang


Paradigm: Pre-training + Adaptation
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Q: Can we improve this?



Pre-training + Finetuning +  Adaptation
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An example of 4-shot 2-class image classification
Figures from: Meta-Learning: Learning to Learn Fast, 2018.

https://lilianweng.github.io/posts/2018-11-30-meta-learning/


Diversity and Consistency

Definition 1 (Diversity and Consistency (Informal))
Consider the latent feature space of target task data and finetuning task 
data. 
Diversity → coverage. 
Consistency→ similarity.

Theorem (Multitask finetuning loss (Informal))
Given pre-trained foundation model and certain loss on target task, 
employing multitask finetuning on the this pretrained model with 
sufficient tasks and samples can help further reduce the loss on the 
target task.



Practical solution: Task selection



Experiments: Task selection algorithm



Experiments: Effectiveness of Multitask Finetuning



Experiments: Few-shot Language task

[Gao et al.] Gao, Fisch, and Chen. Making pre-trained language models better few-shot learners. ACL’2020.
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Take Home Message

Thanks!


