
 

a.IE n

under integrated MSE

Fff
Farthorax

Recall conserveton from last time

f fix few

Under
Gaussian noise

X Yn

Dia PMP Eiffila f x

11 e try dx

If we want Dia

fit my In
Upper

bound yf file n FI



Introduction to introduction to Info theory

C Shannon
entropy

Compress information H X

Send it over
noiseless channel I X y

Murad information

is discrete now

HX H Px Ee og
p.CA

On
Éterage need n.mx b.es

pexdlegifasdx

to
encode n id copies of X

Joint entropy H X Y HX

Conditional entropy
H X Y Ey

x Yy PE

Mutual information IX S HX H XY
HY H HX

new

IXs



Independent Q

Y H

Shannon's theorem

Channel capacity Hp
I X S

where Y channelX

In Stat'sthus

On T X on Po

IX 0 characterises possibilityof
recovering

0 from X

Back to minimax
lever bounds

Discrete decision
problem

Ha X Pi G He X B Hn X Pm

Decision T M X Pg Juntly



Quarry of interest

P TX 8

Thim Fano

P TX F 1 Xight
Proof of Fano

Step I data processing
inequality

J X TX

then I X J I TMT

IXiJ x.TN 8 I IXI J tI X J TXI



I 1 7 Dia Pen.gr Ptx UniformCm

iIf Iin
J 2X

Dia Ber Pe Ber t.tn

Pe P t 8

Dia BerPe Ben t 1

perlog f Pe by 1
togz legn PebyM

Pe
I

1

311
Corollary If futs fm EF

In Unit D



If If fyll 328 for
each if pair

Then Bayes risk lower bound

inf EIF fi
8 tf

Proof reduce to testing

Suppose we have
estimation

Construe test T arguing 11F fyll
jam

P Tts EEF to

Tenttitifuffandmksure
M large make

E PaPylIQ
if.CI Ionded

bounded

ineiitiitiation

EfDa Pol P



where py P x 7 8

p ET PJ

Fa DialPillP Eia Polla

So we have

IXI ET Da By Q

fee

For sign recon ZEf 1 IM

Define tax 4K X

for x.EE
Da PzllPo llfallien 4



For each Z Z pain

11 fz fall any c 4th Fitzed

q

it.ws

mffty
From Hw

P aug 12 a 11 g et Etten

determinton

a.E.IT I a
if lifan fault c 4th I

4

logM C'm

InEiDra ByHQ
n 4

From lase leave for ta
Σ P L

4 GhP



if sup EIFFIE
EF

C 4 1
EaP.ltlQthy

c tf t.cl

L Yo

4 hP MP

Choose 4 Ñ up to consy

M nth
factors

ftp.tif
me n k

Recall in
nonpara regression f Ep 2

then MSE
NET



Require knowledge about β

Unknown β hope to get
optimal

rate for

underlying β

PE Pain Pax
Pam 0

Use a single
estimator f

se f Σ

p.DEeo f wt sc n E

Surprisingly
this is not possible

bue we're
not too far off

gy
flydteEiytf

EER.slwithpt 1

Thm.ocp carpet min f HI



KM 1 2h

inf sup sup Ey n
Fx flat

I tell.it felt C

If we want
idealized adaptivity

need rid n Fit for iell.it

Thiffaff

4 h
to 0 GER

Asymmore
version of two pt methed

qn F.fi polyns

Radapewe muimx7YInp P T 0 tEnPo F



7 0 tqP

f.mn Ppcx Enpolxsdx

ll f
HX p.HR exp 24th.in

II.IE II.I

sup

REAPPY tea yg

Ifptisthegroundtru.IT
for β β ever

smooth



ftp.lxo ftp.lxo c hp for
any Pcp

hp F t local any
estimaton

w bandwith h

lepsh.is
meehed.step
1 B fPmm picfaC Pn Pmaxt

where Pj Py En
N 0 login may gild pts

PEPI.PHRate

c n
i ni nff.tn

Step 2

β
max peB Fpho ftp.lxolsc.hp

β p p GB



Flapski Fnp Xo

Tofte
Ej 1 P Pot

Ground truth βj ft Σ Pj 1

IF fly Eg Ethno false

Case In if Event Eg
makes it safe

to use βj

Case I if Pt does not pass the test

happens with small prob logn appears
here


