
Example ():half-linesso, as:a + R3. v(5) =1.

-

Ff = F:

Ef(x) =P(X = a) == F(a), the cumulative distribution function (DE) ofX

Ef(xi) =a=:Fula), the empirical CDF of X.

=>ULLN yields #(Fu(a) - F(c) 1 =, i.e:
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All quantiles of X

--Fu(x)
can be estimated

from one sample x...., Xn.
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mple(b):axis-aligned rectangles (=h1R:R
=1a,6) x(,d)}
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vc(E)=4

letX-Unif 10,132 ->
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Ef(x) =Area (R); f(x) =RY =>
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I discrepancy recovering the dythm (kc.6)
uniformly over all rectangles

Example(c):Asimilar resultholds for other shapes:
triangles, circles, ellipses, etc. Since vc(I)<0.
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BACK TO MACHINELEARNING

· Recall2.24:We wantto predict Y=Y(X) from X

Risk Hesterror):R(h): =EC(h(x),Y),
h*
=argniR(h).

Empirical risk:ee(axi),4.7, hi:= argue Ra(h)-

straining error "ERM

· Generalization bound:

R2(1) =RCRA) +
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Remark:logn can
be removed (see my book)

I generalizes well from a sample ofsize

Try(s)
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One More-ins of Sauer-Shelah lemma.
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①Consideramy, 1-point setXCRR2.
T ↑ S ↑ -
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· 1How

many
subsets of X are cut by circles?
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Trse three subsets
are out by circles.

⑭of:Consider the class of functions this subsetis not.

*I=4Hc:C is a circle in R2}
vc(I) =3.

Restrict the domain of each function forX
ve(EIx)-vc(#) =3. Sauer-Stelal lemme - K

151 = (k). &Henx:Eisacre
indicators of the

Remark Prop is optimalfor mostsets X subsets of X cut by
--

- circles

(whenever no 4 pts lie on the same circh 3
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