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Semi-Supervised Inference

: inference based on a (small) labeled dataset together with a (large) unlabeled dataset.


Motivation
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- Zhang, A., Brown, L. D., & Cai, T. T. (2019). Semi-supervised inference: General theory and estimation of means.



Motivation
Two-sample test: 


Maximum Mean Discrepancy:


Permutation-free method: 
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xssMMD test: Semi-Supervised Kernel Two-Sample Test

② Use cross-fitting to estimate 
                         

 ① Construct        from the first half
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④ Compute the test statistic 

③ Project the second half onto
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E.g. k-NN, random forest

Intuition: Use unlabeled data to refine the witness function and boost test power



 Asymptotic normality of xssMMD test under the null and alternative


 Asymptotic power guarantees of xssMMD compared to xMMD


 Power consistency of the xssMMD test against fixed and local alternatives


⋅

⋅

⋅

Theoretical & Numerical Results
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Experiments

 MNIST data                                                          CUB data


: xssMMD consistently outperforms standard tests!
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