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Motivating Example – Loan Application

Bank
wants a classifier to for 

loan approvals 

ML Company
trains classifier with

good performance

The bank now has one question: is this model safe to deploy?
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Motivating Example – Loan Application

Is this a threat?

Bank
Malicious
Applicant

ML 
Company



Threat #1: Backdoors [Goldwasser Kim Vainkutanathan Zamir ‘22]

Indistinguishable!

ML 
Company



Threat #2: Adversarial Examples
[Szegedy Zaremba Sutskever Bruna Erhan Goodfellow Fergu ’13]



Geometric Intuition
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Geometric Intuition Fragile point



Geometric Intuition Robust point



Geometric Intuition
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Geometric Intuition Good case



Geometric Intuition Bad case
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Task #1: Test Size of Boundary
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Geometric Intuition
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Hardness of Testing the Size of the Boundary 
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Task #1: Test Size of Boundary



Task #2: Sanitization [Goldwasser Shafer Vafa Vainkutanathan ‘25]
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Testable Sanitization
Inspired by Testable Learning by [Rubinfeld Vasilyan ‘23]
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Testable Sanitization

Oracle Access



Testable Sanitization

Sample Access
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Main Results
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Main Results

We have almost matching upper bounds.
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Boundaries without Singular 
Points



Boundaries without Singular Points



Boundaries without Singular Points

Smoothness



Boundaries without Singular Points

Regularity



Boundaries without Singular Points



Regularity
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Sanitization Algorithms

1: Efficient – Single Model

2: Inefficient – Single Model

3: Efficient – Multi Model
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Sanitization Algorithm (Informal)
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Sanitization Algorithm (Informal)

inspired by randomized smoothing and  
[Lange Vasilyan ‘25]



Main Steps of Proof



Summary and Future Directions

Thank you! ☺ 
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