(~ragny (4 N\Q&SL\S

Powercu\ model WdQ&Cr bing high -
Anen stangl A ogong ... Y

.y e fandiktandl \ndepen dongg Sudvr

Aok Th Toine paad 18 adiswvioudien on

S ASCL\VPD  3S

- % W (o)
Tl )= £

2

b
wherle () H(0)= - 236605 = 21, 6
A N

& Yhe Homd kontan

& J/,«\
)

(D) Lp= 27
T ¥

=

' AR paridnan funcen

@ 0 Y 15 Hhe TAVASHS KM\R@?}&(LV‘Q‘

Propernes

The cose where 3ii 20 g called fmdnigna,

1.0 N 0 pans Xo gon i the Samg dir

Sndavly J 2 Ors alled gnty feromaapetic

, \/. d al ul t s |5 (s T 2] ( ] o Lol bl o4l 4 3 4 J o G
0 S ol o o ol o 2 S R R e A O A O O A N eE ol ol [ o S N e ol el T e o e o ¢




pne. o ore ) meXuaniays pas B

OO (S0 eplanadion of sppndngous

VWMY\QJ’\'%QJ(LDV\

M whg Yemperature s P 0vexae. (Mogngti ity

S0; )vuo\m\\ o from 20407

)

Clam: Ac b=, the disriiog) 15

con@ntialed on AN ground stales e

Mintm S of Hm—?

V=0

tew propeeivy Lok (3 (o, \:\ W rQ

F??UM\SI\%O“\

PPN - (ef T = \'(MB U3 . Than

N2 UGN

LU PR WS

et XYL \5)

"O0eL, 0k Zhow KL Spins 68 PA Nedhvyy

ok & 15 SpIn 1S IndLpenaunk-of GMW\&(\@ Q150"

Thus 1nd pendandg polghs Hilow Hom

PN SQDMW o)

A

-

o RS iy

) bloced

e S S e e I ok S S R eI o o Y S A R Y S a o SN o N R eIk e




Prock TE we fx Ogpepy e now) MamMunian s

3 \ O —L \JL‘\ hL‘

—_ Lm Lo

N 5 \ L mll A R -\
\, «

=G

A\
VRS

L

035 S jeNnN\T

= H(&\ + .(:5.\1\'\'\
Y DA VAN /

Peon ha Aiskrdoudon facdor ey B

Toloayad s T } Jou o) e 1ndependgnd

QWUC*(U\Y‘Q\) [an, mﬂ\cQ e (S\"(l\OLA‘\/(QV\

More /o{\m{\q than spec mma ZAS RVATIIN

Alasakinnm (mo VNS

(D owen on st\q A | (4N You

qu()\@ from (>

@ (an Yot compule W&mﬂeﬂ@f,

aEry O m(m\ A dr\mmp '

0. infereny

(3. (0N Ypu Lesn t-Eryyy AmpLog’?

N mavix) sduaens (D X(@2)

o S e eI N o o A e R e Il o o o N o el o S S R ek el I N




Hard(ore nede\

(uen g oounaed degroe graph (=, E)

N\=ray degreQ

done

S [T

TiT)=

T 5

AR NANS ges

TWwEWWmammf\WMH31£Aza+mn

o ary L A-\

SAD WG N vk

22

RS on 2Hien’t algordnmn, for Samw\w\d

TthvaS\m \NTE Az B*Mnﬁ)rm\i

XS N (A

TS N Phord A0 ApprotindiR Ly Sumple

Wk s hagpemng o he (AY?

1000 ADguengss

(onSider a (A1) 00y TN,

Q\
JARN

e S Sk L Tal /ol S e S [ ol O N R eRd T o O G ko RSN o

OO D




Weak Spoda WK * o wWinds a0

ot N does Yha o ndl ak e et

Lo, almes \N&PENGON of the leaves 2

L =

\ \ — [
o | (FLpeziTy = Plrerisii=1
k[P " A |
J o |
GRSt
SARTZIIVAN

Need Hs 1o be Yroe @r e diskyludion

an an indnile tree fo e wal\ aefingd,

Roposenon : WS olas 16 N4 X (A

Naun g AN

(D) 100000 ot OSY (ap ve (oM pdied

mamweu

(*BfaASWmul%K&ﬁkm@HVf,&—XL)M(&B

Takeawed ' Sam p\mu edn\oixs o (omypu fekitdd|

PNUSE NSO,

I

Tn 2015 a ‘o\c\ SUrpse

mmimqumeuamwwmm

el a\gdr ey G len m&f} am pounaed

[ e e T [ ok R e o [ S S G Nt al I o S ke[




< Q
o— O U/@\—ﬂ

L

-

N

- dogree TSI Poae)

N AbAe - T Consa NG g pernd. on pper [(oudr—
N Youunds on nonX0 i\ an upger bosndg
< o sl whaidy wmmm

N

< Tokoaulos: Yol (an oarn over undr)

t— JOA Con &tmm\@ fpn T

ft W -Up: Havacore, Mo\

N def A dsalapion © on ST S-Unotdsel
- ; \ Qd\phﬁ,g‘\-

b ~ v e and ¢ ond abianment Xe 8™ we haye
- P ree =X 28 ace S
E ) . / v al\ wargnes v same. NN NOSS

% p\\)gQJ

) \u\&‘[“ Proposiion: T¢ e ordcgre maodgd i
oo Al Teunbiaed , can learn s e dges

L W‘W“

= Prook: (skerch Considor 0N LONC G,

:: B T eyor X=X, =\ = ()¢ =

by @) Lonverely € CHEE consider
. :

O




_
TiY o amm\ aSS\ QN MO WherQ,
ngne. of g Nm%‘o% of (€ {4
T Then
Pl =AY\ 2 5 &
Finally note we. can prve. o lower byand
oD S vrme of A and an PRI DOUNG
an A
AW corsidae aepeorg\ dsin g modols, defind
M muzz\\\\\
. | 3 )
N ey ;mo= mm 1A \\\
- (RRSE A«\%Q
Wo\ Gil\ow U\M, Sa(\g\’\avr;D|YY\d\Q\§}
ek The logisne funchion
6(®)= ——’\”’:ac,
| 4@
Keu Fac The tonas %mm\ Aeskrbudtoy)
o TSIV\(J {Y\(\I_&,Q( 1< UO(IS'\’H/ €.
F\’TX /H =X \ = (1 (L, X 'S5
. N prddod
[y Q)

o la o S S R A e I o e St ab el a 1o O S O S N eR ek [ o o Y R N R ZRd [ e e

Nordover \lwil, £ 2\




Hoot: Bq AeinLoy)

LKL X

l
U 1 A J

T CRTERTS

AN

el a I ol SN ol e G a I el G Gl ol

s

(Zl\u '*l’\\'\>“’ QXP( ZAH( "h)

):h) ~ )R &

Thul v 4ne

A N—
W) = Q-LA[\ ,AY()Q; - AL:(L-—\,AV(:'—H\J; . L\C(\; ‘(\L J\

ans so (il £ 28 &

T we can Aru 4o lgam 1. paramaeter,

\odz logrshic rogmession

A

U = argmin — 7 (s, <w Yo >\ (+)

ku \

I:_}?Z

(‘/Am:ﬂ\ 0( \ﬁbe\ (\(‘ D

SO

wherg = m@qa)ﬂm log - \u‘(&\( 008

ol \ AN (<, x>

SR AE R Lo S

o =10 (1- (YD)

Cloty () 18 0 copyek Opfa %mm Dro\o\om

R

A o o O O O O A o Y




.
s C
- Mot Thts padl\d worle, ik wold requing
N Mz N Ssampled
N 0N UL (an dg MO better e, N7, Coalogn
~ New oppdcny ,use - m(x\mﬂdhon
~ W) = (rgMip /'évQ/(ix<w X's >\
:_ UU N oy
N st \\\35\\ LT
e ——Man ingredtents
e ) Genra\ BaXion pounds for 4 -
:: Lemmo. Suppasl Q voe Lipschirg conStunt |
= s D © aasbudion oan XxY i
"y A=5 Al £ RE . Then far any we W
4 gom\
n AN L uw\ : ’L\,RD\Z-_‘D(_?D
- 7
A e loss Qm@w 1\ Loy
-
N v LRD |2 InChy
N NT AL Yadune
o - Probae ) (i
- ard W= L\l 2 VA -

fr. -

1



N

L

. L

- TN Inctea d of Neediny o £-net

N over Ang ot in 1R, st neod ¢

N DO VoL e \M/c&(\am\ ot A0, eull,

= )\)(\\Uf\ ‘l\fLQ QA v (\u\

< (2) Srnany Convex N = Forana W wand Yo Show
4 o Y N\ , N 5.
~ L) -1 () = T (0w, 0) - g(ew o)\
:_ | o

N TOWEN : (der Aun Rernoulll d bl
£ wikh_pararmeters a0 recflctively . Then

r C by (Ber(®) Ber(B)) = [a-lo).

~ 0rs the. KL-awergenq biun gereral ,q 1

£ ‘ YUL)

j_ &\‘/\/ O‘ Q\ 6 ) |y /\./\L\>

. Wi wing 10’

L Ay (Ber(ay \Ber () = 010 (2 + ()03
_:: %(+Y“Plﬂg\z@( \ &—N — -z L

N tinal\y sine. our liss funchien 1< the negatni_
iy loa Ao\ nood, ue havg.
P )

LEN-LeN= T L& (060,50 L(T(@,»\,J)
Xl




/

Now) \D% N Bk we haye

S

< .

- Q) uNoiased NOSS |

- PROPOSITAN * Suppse. Dt G-unloiased. Thoy
s | (s - a0 vn) ) \ 7 (o)

" XD\ \/“(\\J 4

6 0'

= _2 =21k

" wnere ¢ £ % e ‘ Yrun

"L, o A

_{~ \\\U/L,U’ \\'wl,’\v, Q\\W InALA 3

iy | 3

" Prook R SuloCona il ing L =

L QZW\K‘b\((Y (r'\\\

A Yoy )( \X,L ~

- =Tl (0 =o' YRy

g oo e W J

Y e
N + (O =g ) W =N
. e LD e

- Bu_§-Uninased ness

1 - —
- > L0 =0 (y~(0o)| -0 \
o x/l" No=H = \X'f"\ ==\ ~
ey

=




-

[

IS

[

e

cCcocicqcier

e

Fack | Wlwans N\Q\M;\J

—

—
'y

. “\a\=3
T -6o), = & i (1

C 0 (OO0

1.0 0

f
|

IR eI




N
e a2 R

- >~ §0 ‘ X, sPt An |

- N o

N i | (], (Qw, X1 - x“>_-v\'\f\
e ' SAMme. .mi‘\lc ge_& fo — \ :

A Yol

o =24

e = 5@ VL mvin() 2(w —wl vy
- | ~o - J
- X or <

N whihy follgus bl |

L Min (1,0 *m«r\,( Lb%) 2 min(l (A=b)"

o = S ] VA

= The opnd holal & g\\ v DI el U
- Alaeoau(d\lf_compledey K prool. B

N [Remyyrle %\w\(\dh a\aoih & woitke b

N Mackod @NAopd F101AS

L AIEAY

- A\HL,X X \_— 0 e

- Lg e L4 polynonmia\
o AL\

- There are Cy a (772 Aaitnealgynimg

g Mocedyer Thare are. NS [0l hound

o Vo0 QN SPArse o/m’m (U, N0\Se

_ L

.

-




~

Sufficient Stodhsties

SUPPIL. 10 are Quyery mmpl@

X\} /XN /U‘Pb”()(‘\>

Ts Hhore a Suflent Sadistic

— 10 R (A (PSS Yo T(X, Xy
w|0 Lb\\r\q Al nfYmekon

”F&()vowmﬂon TY\PW(Y\ Nogman, ... |

A e s YLCé‘rupn-L \@@

-

PQ,(X, »IY;\I\, :U\(‘ !I X'A"I\)\[(\)T(Xl/. 5(/.“1\[. @’>

Qrophually s means

—\ _—_—
(B = [T, Xl [ Xy
) - }

@ Xl‘ X}\‘n \\ é I\ﬁX\ ¢ XA\\>-(-

—

1o S o anonilal uﬂ% e S“/Hﬂ&fu Mg

( (\(\(\Q\q \\‘(\

A0t AN Hpanentlal fuandd Nt e oy

8, T7')s<\5

Pel) = WY O

7’(@(\

pialielioh R ahud nl aR ol olt of il o ol ol ol ol o ol il il ol o i el e & [ A ol gl G G S AN R S el ol




S AL I S el e ST Il o S o o A Tale N N ORI e

_

2.4 for g Lsing A\, We (an Sake

T0= e (oY, %\
= =
0 = Lvec (A),h )
Carllayd . For an Qx\Da)!\meL( «%m\\q ang
OQ'\’WY\Mﬁr
EYR T

(oN e tungd 't gnorher ong (/;\) (T(x\».m:@
f Praolom: | ooty 1NS1AQ
N\ — ),

0. \
ﬁCX\ XM\;'b — X\  -><!\/ — é

R @(xmv\)\((\\c)a (o e \MD\

T TMandanace \ | Rreder #a) \\ There

oxe_ogphica\ maadls Hhat can 1o

0@%&@(\%@ loarneh, oy Pt 1€ gank

oAU A ROt < o e

Open: - Are Yheed compudddonig) -vs- SHatstu|

Tados o lodrning orponontd)
C RN TN ~/

=il




