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Classification
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Many nonparametric methods: 

Nearest neighbors, decision trees, 

support vector machines, etc.



Novelty Detection
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Typical approach: estimate a level 

set of the nominal density

Nonparametric methods: 

thresholded KDE, one-class SVM

Nominal data only



Problem with Level Set Approach
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The more f
1

overlaps f
0
, the bigger the problem



Semi-Supervised Novelty Detection

Claim: We can approach 

Suppose you observe

0 2 4 6 8 10 12
0

2

4

6

8

10

12

0 2 4 6 8 10 12
0

2

4

6

8

10

12

and

Nominal data Unlabeled data
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Applications:

• Document classification

• Manufacturing (quality control)

• Proteomics 



Problem Formulation



If Distributions Are Known (Let’s Suppose)

Problem of 

interest

Surrogate 

problem

Surrogate LR is monotone function of optimal test statistic UMP test
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Data-Based Approaches



Neyman-Pearson Classification



Learning Reduction



Neyman-Pearson Classification Theory



Benchmark Data



Benchmark Data



Benchmark Data



Inductive vs. Semi-Supervised 
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Benefits of Unlabeled Data



What about π?



Estimating π



Estimating π: Two approaches



Estimation: One-sided Confidence Interval



Testing π = 0



Multiple Testing



Multiple Testing and SSND



Multiple Testing and SSND
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Adaptation to Unknown π



Hybrid Inductive/Semi-Supervised Approach



Hybrid Inductive/Semi-Supervised Approach



Conclusions


