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Posterioragreenenttlowlerabiate algorithmen ?
A : X - pl. IXI

Expected lag posterior gerammt:

{ Ex:X"legKlux:))
where

KH
,
xD = HIpklx")

= HE
µ. (pl Ix")]



Posterioragreenenttxpectedlag posterior gerammt:

- Ex:#legtetHx:*)
In practice, emp . leg PA =? leg (Kl KH,x
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When compariny A and Az , Moose the one
that maxinniges KCXIX
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PA originales from
modeling and evaluating

algorithmus as channels



Communication on a noisy channel
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Information Informationextrahieren Transmission
-

* Outputs have * Edwards have
content contentx.n.eg.qoa.is/*aaq-+AdgiistyauralgosAdjust your channels

A. wicrease exp.loy.PH b- increase capacity



5¥Posteräragreenatthm
HirnforschungAimforalgorithmswithhghwith high
capacity-exp-g.pt.gr.

More capacity thjherexp.by. PA
⇒ more message> ⇒ more message
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Algorithmus as
Communication channels



Assumption

* Exponentin sol space : tag Kl = 0GB .

* Prd output : X ' ¥ pl. IX ')
*Asymptote eguip . prapertg :

enp.bg -

PA % exp.bg .PH
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Px ← experiment
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If the Go is robust.. .
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Problem : We only have one experiment px
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Robust and bad-content algorithmen} yieldsimilarProblem : Robust and good-content algorithmen channels
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How to get more experiments ?
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We define a Series of transformations
Tt:= {T, , Tz , TL} , . . . }
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posterior pl.IT:X
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Ptt:X
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Tz .X
' T;-X'

Robust and good- content algos :
* different experiments ⇒ distant posterior
* Save experiment ⇒ dose posterior
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3hüÄÄTz .X
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Unstabk and good- content algos :
* different experiments ⇒ distant posterior
* Save experiment ⇒ distant posterior



i¥
Äh ¥

Tz .X
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Robust andqoor-content algos :
* different experiments ⇒ dose posterior
* same experiment ⇒ dose posterior



theguirementtfortransforasahonslhe
total most of the transformiert posteriors

should "uniform lg " over 6.
That in ↳pkk .×!~ 161 Total nass of
EEPKK.xlt.IT/ pl.to#I.pl.kz.x9. .

* JÄHE füttern . ETH),
for any XLEX



Ruguiementtfortransformahonsx) pl.IT:X) - pl. kjo XP µ >0 , for itj
That is

, different transformationen yield
different posteriori

l
* The experimental measurement ofX are not Managed

after a transformation .

That is
,
the weise in Xl is not Managed

after a transformation .
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Input codeword space
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Output codeword space
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The algorithmus a channel
Remember:

c. ¥:": 'Er
codewort Spaces

plko.tl plikoo
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inputwdeword = It PCI
.
) = output codeword

Space spaceIII ⇐ IPIIIXII



Receivern
* Receiver Knows X "

, I. A .

That is
,
he Knows üputand
output oodeword spaces
and the channel's

Aß condition distribution
.
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Space spaceIII ← IPIF.nl



The algorithmus a channel
* Input alphabet :
IT = { To

,
T, ] . - -

, Ts} .

* Output alphabet :
Ptt

,
X) := {pl.IT . X

") : TEE
,
X
"EX}

* When T is
. input , a neinstaune X" is drawn -Px

and pl.IT . X
" ) is output .
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Derivation of PA-
* We follow Shannon 's strategy .

Define a code for M messages by chasing
M codewords at random

.

* We deaoustrate Ahat the prob. ofa comme- error
< cast . expf lag Ich (exp.bg. PA - bgh

legte,
- e ))

* We compare this with Shannon's cooles prob. of www.error
⇐ 2-

n ( capacity -GI - 3e)
* Therefore, wepoposetheexp.loy.PH at a capacity measure.



Remember :

A Code is a pair (Enc, Dee ) ,

Enc : { 1 . . . M } - ciodeutrd
space

Dee : output
codeword space
- {t

,
. . . ,
M}



We follow Shannon's random code
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Let M be # msgs.
Puh M codewords at random

.
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The encoder function magst each message
to each of there codewords .
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The decoder
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The decoder outputs
argmmaxhtndmhpl.IT:X
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Referenten : Shannon's random code
* Let MEN and X'# Px
* Moose Ti

, . . . in from It uniformly at random .

* Sender auch receiver learn {Ti , . . . im} , X
'
,
auch A

.

* Encoder Ehc : {1 . . . M }- k . . - im}
.

i 1- Ti

* Decoder Der
×
.
:P(Tt

,
X)- {t . . . . . M}

pl.to X") i- I
The receiver when I = arg max Kfüx
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,
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,
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,
TE {T, . . .TM)-and A to do this-



Communication error
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Probabilitgofacommunicahonerrorpr(G) = Pr( E / sender satz, = ich
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Apply the union bound
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Do the sum andgetlogklx:X") 4/5-
<E.Ex:
<Ein Ex:X"lF*)
= CHAIM-Detlef)
<Utf Ex:X"GÄB
= Atp) E)" fexpf- begleiten")) tbg M ))
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emp . lag . PA - exp.bg .
PA

= MtMEx:X µ" #xp. lag . Ptt - GTE
IAspptotieeguipartitienproperhj.emp.bg.

PA ein exp. lag .

PA-kgklenpbgPAI.bg/clexp.lag.PAwithprobElogKIlenp.bgPA -exp . lag PAIE lag

KIE-rforlargen.flttpIE.hn/expf-bgklfEtexp.log.PA-bgg, D)
= AM expfbgkkexp.bg. PA - GHz - E )) .

with prob. 1-Efor langen .



Pr(E)E coast . expl-loykllexp.bg .
PA - lag, - c))

if exp.bg . PA > tag Ähm

nein:3
" / innige ) saß

codeword

bngth v
Pr (E) < 2-

n ( capacity - latentes- 3)
if cap > liegt= r , then
Pr (E)→ 0

.



BLEIE coast . expl-loykllexp.bg .
PA - Yu - c))

if exp.bg . PA > lagen ,
then '

lag Ich
Pr (E) inne 0

⇒ Large exp.bg .

PA

⇒ Large M
=) more messages can

be communicator

⇒ the algorithmen is more informative



Astarte
emp.bgPA exp.bg . PA .

2
•

→ Solutions can be decomposed into "components "
* chester assig fein → assig for each point.
* graph algos → edge

e.g . MST
startest paths
digne

→ Posteriors can be factoringend ; one factor per component-
pouilly vier MFA



Asgmphtieeguiparh-tionproperlg-P.sk
iors can be factoriged ; one factor per component

01kg KD components

→ KH,xD =?pklx
')pkk")ftp.lci/xDpikiH")

see lecture
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Asymptotieguipar-htionproperlgemp.bg
.

PA
= ¥, begleitet:X
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= ht1-bglqbgklx:X
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= ↳⇐ lag !"""")
# components

=L tu?bgkiH =Olg)

exp.lay.PH .



Summary



Algorithmen mustbe robust and
retriever signals

MO
robust signal

robust signal

not
robust Signal
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Pr(E)E const.expl-kgkllexp.bg .
PA - Ggfs, - c))

if exp.bg . PA > lag ,
then

nein:3
" / innig ! asaf

codeword

bngth v
Pr (E) < 2-

n ( capacity - latentes-3)
if cap > liegt= r , then
Pr (E)→ 0

.



Posterioragreenenttxpectecllag posterior gerammt:
1-Ex:#legteKAH")bgkl
In practice, emp . leg PA =3 lag (KIKA:X

"))

When company A and Az , Moose the one
that maxinniges KCXIX
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