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Announcements :

→
Homework i Thursday, April

-8 ( 4pm)

returns i NextMonday 6pm) 12 th .

→
Month or so to read the paper .

one
-
on. one meetings Merch 22 .

→ Presentations will start on the week

of April 12 . and end week of May 6 .

→ Final week : no clauses

→ Deadline for projects : Friday May 14 .

[Midnight ) .

→ Project i write up to
&
pages in

New rips latex format .



• Approximate nieces -
g
- passing :

A C-With symmetric .

Initialize : Xo Eri , x-1=0 fo E e

Iteration : x
" '

= Aff (Xt ) - be . f←
,

Cx
" ) .

ft : IR → IR Lipchitz continuous
, differentiable .

ft ( x
t) = fffcxtil )

"

remark :

in Coon replace btby )bt = in EY
,

f ! cxit ) ( Efficient 9313
a Nonlinear power

iteration :

+
ttl

= A It

{ it"
=

in
.

. f - Fai

Feature of the algorithm : presence of

the "

memory
" term :

- be ft
. ,

Cat" ) -

will ensure the literates are Gaussian .

under distributional assumptions oh A .



Assumptions the matrix
.
Ai

Y = HE
'

EET t W wig - Nco , I ) -

wig = w ji .

A = ¥ Y l Wii ~ Nco , 21 .

More generally i wig. s Wig. Elwin. ] =o

EL wife] = I

Wij is sub gaussian

( EL e
" "' 3 = e'

'I
# + ) .

• Exactly characterize the law of the iterates in

the limit n → too .

• Theorem : If A is as above y
The signal x. and X:#are an empirical distribution of entries

Wich converges weakly to a distribution p. on 42 )
with bounded second moment

.

Let It = ft ( et ) , and assume

4- HE :#I → e , f- QEII . → 9

Then ffor every pseudo - Lipschitz function
4 i IR

'

→ 112 we have

*↳
in Yg

,
y exit, x. i )→ ELY (Atx. -143 ' e))
where

xe~po.gg ~ N Cei) independent .



• It ,
-
t ) satisfy the state evolution iteration .

jett , = E E afflux -6+9-3 ) ] .

{Stef = F- [ ft Gute . -1 E3 )) .

Definitions ,

M - FT
i E- = p .

• Xen) GEUM : The empirical distribution of the entries
of Xen ) is

Amn = in 7¥
,

Sxicm .

→

' IA a sequence of probability measures Cmn )
n

.

my Fists Po
.

has finite second moment .

• 4 is a pseudo - Lipchitz function if

I 4C x) - 4cg ) / E LCHIklkthslld.lk - she .

An example is Xcx) = x
'

.

•
Choice of ft i suppose you

-

re interested in estimating
Xo ( signal ) .

womeriximnigc overlap between xtprnd to{ emir ionize MSE

observe

• Suppose we Vx
, through the Gaussian additive

channel g- = Mt Xo + Ot Z '



Best estimator is posterior
,

an earn i

⇐ [ x. egg .
See '¥5× - IET " dp.ee ,
-

J eI. ex,
i

let

g ( g , g) = fxeTS-i-F~dp.ee#)erqg--- I ×
-

of poky

i

Thar IES El g- I =

g ft i Cuff)2)
Let

ft Cg) = SC ¥ , ( M¥12 ) .
tsar .

our estimator is

# t
= f, Cet) .

×t : fth iterate of AMP -

It
. xp ,

a 1122 ?
' eh 5 - Mt - et a- z

Htt ,
= R E ft ( Mt Xo to 3 ) ) .

= F E Exo g ( Iai CI ) ') ]
=
A E L x

.
. IE ( Ko 15 ] I

tower

=
F E [ E [ x. IT ]

-

J £ property .

= F F- ( ft ( Mt Xo t G-3)if
= I Stef

.



Define at = I (AIT -

9h ,

- E III
'

tutti '

= ¥ rx
. H .
E [ ft (gut to , 9-3)T .

= IE C g ( Hft3 , M¥12) I
=

F- I g ( '¥
,

×
. -13 , CITY

'

f
= E E g ( tot

'

x
. -13 , + at JJ .

ycr) = E log f err 3×-1 re
- o - E x 'd

× ,

yy = err Xo tf
y
-

Cr) = I E [E[ e. ly ] } .

Therefore qf+ ,
= 24

-

( dat ) .

Let's understand It
. x
.
and 11145 .

there = In ,⇐ face it) . xei

Now let 4 ( x , xo ) = ft K) . Xo .

Apply the theorem .

Iet Xe
→ EL Xo ft ( yet to t 0+3 ) J '

= ?j = 9th '



Now In 1114122
.

Apply the theorem to y Cx ,x. ) = fault .

⇒ tf k Atta → Effect x. + E's )
- J

=

9ft ,

'

The normalized overlap :

=It
Hill. - Hulk

→ z! , = 79¥ ,

'

at will converge to a fixed point of whee

function F- (q ) = 24
'

( ta ) .

Flo) = E The e -

Y
"

( r ) = I E [ coerce ly )
- I

r - o i y
"
Co ) = Iz E €5 = I .

⇒ F'Cq ) = X .

µ
"

FC 't .li#Ly.y
I a- - - - - - -

- - - - - -

Ct> i )
Fca )
-

o .

#ei
Fca ,

#*Tq



I ⇐ I i only one fixed point q* # o

X y l i

. Two fired points o and
q* So .

AMP fails at estimating e
. if te l

.

on
the other hand if t y l the it depends

on initialization .

9 .

^

F

t > I

¥-9
9
.

9#

Let 's say Yi = er x @ i t si e -
o

Initialize k ! = EI Xii Igi J . I ki En .

q
,

= 24
-

CE ) y e .

overlap under

AMP → q* = Best overlap partible .

First remark : if he e I then

AMP fails in de
,
I]



but it is information - theoretically possible
to estimate to non trivially .

•
Second remark i Initialize using first eigvec

of Y . U i first eigvee . Montanari

-Venkatraman-n .

Let ×
.

= ncxe-I.cl . 2019
.

9
.

= A
- I 70 if X

y l .


