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Why Transfer Learning
● “Transfer Learning will be the next driver of ML.” --- Andrew Ng
● Key points to General AI
● Large Parameters, small dataset (especially in Healthcare)



What is Transfer Learning

Source Domain 
and Task

Target Domain and 
Task

“Knowledge”



What is Transfer Learning
Mathematical Definition:

● D = {X, P(X)}
● T = {y, P(y|x)}
● D(source) ≠ D(target) and/or T(source) ≠ T(target)
● N(source) >> N(target)
● Note: source and target are different but RELATED!!
● Negative transfer



What is Transfer Learning
Traditional Machine Learning:

    Distribution(training) = Distribution(test)

Transfer Learning:

    Distribution(training) ≠ Distribution(test)

    Note: improve the performance in Target domain/task!! (unlike Multi-task 
Learning)



How to Transfer
● Instance-based
● Mapping-based
● Network-based
● Adversarial-based



How to Transfer for Healthcare
Transfer Learning for Clinical Time Series Analysis using Recurrent Neural 
Networks Gupta,P et at.

why:

● Transfer Learning and RNN
● Clinical Time Series Analysis Problems
● Effectiveness and Robustness



How to Transfer for Healthcare

What:



How to Transfer for Healthcare

How:



How to Transfer for Healthcare

Pretrain RNN:

Logistic Regression for 
target task:



How to Transfer for Healthcare

● Dataset: MIMIC-III (v1.4)
● n=76
● K = 25, 20 phenotypes for source, 5 for target 
● τ = 48

Multi-tasks
     In-hospital  

mortality

phenotype Mostly related task

Seemingly unrelated task



How to Transfer for Healthcare
Results:

● 100% target training data size: MN-LR = RNN-C > LR
● Less data size: MN-LR > RNN-C and MN-LR > LR
● 5%~50%: LR > RNN-C
● General enough and well transferable

Accuracy



Resources
Comprehensive paper lists for transfer learning:

● https://github.com/jindongwang/transferlearning/blob/master/doc/awesome_p
aper.md

● https://github.com/artix41/awesome-transfer-learning

https://github.com/jindongwang/transferlearning/blob/master/doc/awesome_paper.md
https://github.com/jindongwang/transferlearning/blob/master/doc/awesome_paper.md
https://github.com/artix41/awesome-transfer-learning
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