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PROBLEM SETTING Informal Theorem [approx- min . rol . confidenceset]
Goal : estimate a high-density For an arbitrary set of points Y -I

, coverage factor o [0, 1region of
an

-

and coverage slack
Vo, in poly (1) , d) time we canrbitr distributionaany- find an ellipsoid E S .t.

With sample access to distribution D over IR&
lEnY1 = CrIOI) and vol(E) < vol(B*) expro (d*))for coverage factor & To , 1) , set system &

of bounded VC-dimension over I
&

where B* is the minimum volume ball s .t. /B * 141 = &141 .
want to approximate

MIN . VOL. BALL SUBROUTINE
min vol(c) s .t

.
Pr [xec] = @

CeC can- roximate theappXvD Want to do "robust center estimation"
- with mean,center↳ but center is not a robust quantity - avolume or Lebesque measure sacrificingbybecause it can depend on only few points

a few points !interestin (i .e., & slack factor)even for I being the set
of 1-

9 balls Produce coarse estimate B'
highto refine to B :
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① if mean of B' close toB
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& center of B*, we are done!&
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& ② if mean of B' far from&

&

containing 70 % of D center of B*, most points
&

are actually closer to mean L ·
&

Applications : conformal prediction, estimating requires some work
low variancebound variance Terrordensity level sets , support estimation, direction

goodness-of-fit , robust estimation... and more!


