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Problem
.
We want to estimate Flt ) from a given collector Eli] i -5

of i. i. d. samples each drawn according to the law specified byF.
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,
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want to understand the properties of Fritt ) .
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functionals p that map a CDF F to a real number , namely PCF) ,
i. e.

,
I ↳ p (F)

Problem : We want to estimate Pl F) from { Xi ]
,
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Q : can we get good estimates of PLF) by replacing Fbytn ,

i. e.
,



what can we say about p CTF ) ? In particular , what can we

say about the convergence of pCFn^ ) top (F) as n → • .

Example 12.1 .
( Expectation functional ) . given an integrable g , we define
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.
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Example 12.2 .

/ Quantile funchihab ) .

For any LE COD ,
the quantile

f- unchilnhl Qa is given by



Qin CF ) = inf { TER little]
.

( median aehh.to 2--0.5 )
.

The plug - in est
. is
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Want to understand convergence of pgCFn^ ) to jgc.FI as n→• .

Def -12.4 . We say that a sequence of random variables Xn
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The functional p is continuous at F in the sup
-norm

, if
,
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.
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Proof follows by combining continuity of the functional with
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.
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. ( fhrenho -Carlini ) . For any distribution ,
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lÉn -Files ≤ d ⇒ lpctn ) -pct) / ≤ E ( continuity )

Hence
,
it follows that
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12.2 . Uniform laws for more flnehoefvnchien classes
-

Let F be a class of integrable functions with domainX ,
and let

{ titi? be a collection of i. i. d. Saps from some

distributorP over JC
.

11 Rn -PILE ⇒ up / % Étui ) - EGkD /
f-EF

Def -12.7 .

We say that# is a fhvenbo - Cartelli class forP if
111th - IPKF converges to zero in prob .

Os n→•
_
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.

12.8 . ( Empirical CDF and indicator fundus ) .

F- = { 1-c-at] 1.) ITER } .

For fixed 1- ER , we have
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where does this occur ?

family of prob -
distributors 2Pa toes ]

given {titi? drawn i. i. d. according to Pots
, for some fixed,
but unknown

0*-02

I =lRᵈ vector eshmahien ( finite-dimensional) parametric

02=9 function class non-partisan
-

A standard approach for eshmahny O* from { titi? is based

on minimizing a cost function Loft ) ,
which quantifies the

fit between OEI and the soph {Xi } ,-=P .
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12.9 . / Maximum likelihood )
.
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