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Density Estimation

• Goal: reconstruct a probability density function from data 𝑋1, … , 𝑋𝑛

• Kernel density estimator (KDE):

• Fact: KDE has rate of estimation 𝑛
−

𝛽

2𝛽+𝑑 over Hölder 𝛽 densities.

• Question: Can we improve on computational aspects?
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What is the rate of 
estimation of coreset KDEs?

 𝑓𝑪 𝑦 =  

𝑋𝑗∈𝑪

𝜆𝑗 𝐾ℎ 𝑋𝑗 − 𝑦



Carathéodory Coresets

• Idea: Match Fourier coefficients of ℙ𝑛 and ℙ𝑪

• Goal: Find the largest 𝑇 so that
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𝜆𝑗𝑒
𝑖 𝜔 𝑋𝑗 ∀ 𝜔 < 𝑇

can be solved for some {𝜆𝑗} and 𝑪

• By Carathéodory’s theorem, can take 𝑇 = Ω( 𝑪 )
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