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This talk

Given:  samples as follows: 

 inlier points  s.t. ;  and 
.  

 outlier points chosen arbitrarily and potentially 
adversarially.  

Goal: Return a  sized list  containing . 

n

αn (xi, yi) yi = ⟨xi, ℓ*⟩ ∥ℓ*∥2
2 = 1

xi ∼ 𝒩(0, Id×d)

(1 − α)n

O(1/α) L ℓ : ∥ℓ − ℓ*∥ ≤ 0.001
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Main Result

We have an algorithm that  

Takes input:  samples with  inliers  outliers. 

Returns:  a list  of size  s.t.  s.t  
with probability at least 0.99  

Time/Sample complexity: . 

n αn (1 − α)n

L O(1/α) ∃ ℓ ∈ L ∥ℓ − ℓ*∥2 ≤ 0.001

dO(1/α8)

Our list size is optimal. 

[K-Klivans-Kothari’19], [Raghavendra-Yau’19]



Information Theoretic Lower 
Bounds

We show that list-decodable regression with a constant list size 
(or even ) is impossible when the underlying distribution 
is not anti-concentrated. 

Surprisingly, this holds even for uniform on hypercube.

d − 1



Open Problems

1. Which distributions other than the Gaussian are certifiably 
anti-concentrated?  

2. Robust covariance estimation of a mixture of gaussians 
• [Bakshi-Kothari’19] Show an algorithm for robust subspace recovery using techniques very 

similar to ones used in this paper. 



Thank You! 


