
Data-Driven
Binary Hypothesis 
Testing



Example 1
①



Example 2
②

"

,

challenging Problem ?
From MNIST

labeled labeled
as

"

g
"

as
"

4 "

=



Mathematical  Formulation
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The Optimum Bayes Test
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Multiple  Hypotheses

"



What if densities are UNKNOWN????

Can we come up with DATA-DRIVEN 
version of the optimum test???
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Basic Tools

Neural Netwoks



Law of Large Numbers (LLN)

Gradient Descent

Stochastic Gradient Descent
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Problem of Interest

Assumptions

⑨



Classical Solution
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Asymptotic Analysis
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General Class of Optimization Problems
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THEOREM
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Data-Driven Version
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Decide Between “4” and “9” (MNIST)
⑨
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MAJOR CHALLENGES
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Labeled as 9 Labeled as 4

Decided is 4
.

Decided as 9.9


