r~m"’ ér O@*’ ke ke (0

-— RQC)HC.&) CoO ﬂﬁ(.der&&-(‘on% -

(f&\ﬂ/\]ahA/\.e%sr %?
~ Ceooo - \?a.)(doc)don

) Lkbw posonrdr- <Rleaton
e ?SA axzokion  { over i ﬁ‘%)

- Rw(éb{‘vft\% bin /mﬂ‘c\c)aﬁf‘: o%(‘a\-lc, &C%Q%Sb\o/\

‘ (RO 66‘) ool *_3



-_

Lo fjé(‘z:‘ﬂ'c, Reiveéf‘;\bﬂ
X € RA eaduges vee to ?\QA‘OF \6& %—57@

Acomns. ot e \08 odd= o‘F % bejv% 1 s
lirear (0 x (p: TP[“?;'ibQ)

|ﬁ C/L* = o +.stc.xi = w, + u.)Tx

I ¢ =
= E}ST;{’ where
T oo (%
equivalenk 2=

ard 1, dduUmines P bazeline proh of =1



> P = ng<wo+w‘_x> > p= |

— —m-(-u)T)k
P | +¢e °

= P = 6‘(uoé+ UOTX> e 5(+) = \

-y | | + & ¢
caded e \o%\-&—
l/ %>
5 — —
! g R—=> o518

-

Gﬂo&l', vE.COUWRY U.Do él (R Ca(O'Q_n -\~m([\i/\\8 C)G&Oéo

N e Lo R We ab=eyye. X W
COUN ?\"ed(Q}- \3



Notce uﬁ’-pted\dv A b& cﬁﬂ@o@\@ ces-) IS Wad-

N\DC%\M"LE@ MT«)
_ G c=1
pla=cr) = JoER)
[~ (@%) c=-1
DO .
| —s(+)= | — 1 = lte — |
) +e7 ¢ rett 4t
= f(i’—t p— -&s d O"(—{—)
|+ Y e+l
SO




Now we =2 Yok G2 aagn ?'QA(& 45 %foer\ X Wi

%: orgmax ?CC\X> = orgmax (eBTR)
ce§-(,1% C e%-B‘B,,wC”Dm

2 \n
I <‘/“/
B 0905‘@ .\(\p (+// \«\K%\S 4’\\+>

W, O

S
org ¥ Yor which ot wx=In(1) has

TP(&.B: 1) x> = TPQX-: -\]X>



(Peestion c&(oen {ron (vﬁ dakay heew Jo eatinate

@S, o W

i
Oze m(E 4o Knd beat 62@@5&&&/\3 hﬁa?&rp\m
i 000700) B _;\— ‘:, ) [OS P(‘-‘SE\X; 7 g, 10)

L

ZNLL ot ¥he medel posomalers, 1w Qturn e
oozRnd ((ralatg) doke






D0 S—tﬁ-{l\\gx e model @&rm'\ﬁ% -QQF \o%\é‘n'c. *Q%veafblbn

V%I ML = dore by =olog

k 200 ‘ ‘ %i(

o, . ) = M — X |
7 O:%e@ o Pt S 25‘)

L=
w e g
wohese_ &_L07\\> = \@%(( s ejﬂi (<> e (o%(ﬁ‘rl'c_ lerss ‘eﬂ

— nol(ca \DC&(@HQ rQC&ce%lbr\ a&wauae_:, \'\QO_, oONe ‘-'ﬁkddbl\
(u)kan + Yhos a 5\‘-(1\(& %d\u}cb,\s

AoiDE . (§ e \me“m}\ﬁ doda &> mc}wal\ﬁ (Gariy
.S QQ—QW\Q7 o) We WD %e‘)@mle\ﬂ*o\

@2 LW
30 §+/ &O&O\VW NUU07(>(UD ﬂ%ww
’Q < cﬁcuto‘)‘}‘”“'&X—Cfmf\c)/\m?—,e X—>+00 =o

‘ (;i (o(tb,,)o(@) —= O



_ﬂ/\uﬂd’d Lo L@c?\\%\ q P\Q.?\\Q_%\bn

Griven {eokuues xe T\ZO\./. predick claes 66 [k3=%l>-.-,k§
w xn

Ex- c&(u{n Pixel fr\f@f&& x € |dDb] Aetorn ire.

Hra %Ye- @S' (."“O‘L&Q
Mode): aesure. Pre b%—c&&% (lo%\'\s RS ot
each c\q%7 cguen Xy oM 4o dazes kK oae lineqy -

\OCB\-?O?;l X=>i> _ bl + uuTX ’—‘P&FW,
P(e= K[ X=x) | }
: i} Wl

ooy WP (- k=t] K=x) - b, + R weRY ™
(=K =x) Pk






Foe ease St R e koAU honzeso ‘G%f‘v‘b '@OP claze, R 5
e, note ok

PR=x[x) = L~ . fxe(bk*‘mbi
| .(_-Z_exe(bt. W' X> exeébm—wz’“)
L=

| @PC b + ml;(—x>
e —|
e (o) + 2 exg (b +h) HenraSn)
%c’m{taﬂx e rand H
Q= 1% = 2p(®irby) c@y+us I

| {
G,KQ ( bk x w;<r><> . ‘ZGKQ(( b(“f bk>+ (m(\fﬂ?b
L=( a

(f




e relobe) e 6\4(@&3 bee s a.ré wet“c&hb




Re call

O % S(Z — [07‘3
lo%\.\-@
Now Lor addeiclazs lo%(sh‘c, re%re%lbn

=olmay : —\F\k — > a6t o Nobabf\\%g Ve tors
\oc&\’{— veckor o U R claeses
~ ¢ asse,

?roho,b(\ («3 =T

6®J;Q—n/\0k>& (2> o, COMANUE %?mx(“men o%‘ vhe *CQMC)H&)n

Yok mopz, a vecker V

}o o veckor of zeros ord ores

whore. hore & o One wﬂe-%eov\d(»% o e \e-raees% 3y 2
Js ord 0. zego QA)QF%UO\/‘QWQ el=e

évx -

2O
4
| ©

l OC&H‘:

Sotiman

>

Gx -
"1 T (0s | sotrox [0.921] |
. D% = (O : 005 — 0.aA3Q
LR.20 x lO’: ‘~O°C>5‘\ LO.230 |

cloes, ?mbs | O%')‘ﬁ ¢ (cea, ‘oabbs



(o(ven Hrok lv.us dato. Lollows B \ade) dist
P(L?-‘—i \ 7&> = 60@(-mm<<00x +b>l

—

how do L Pcec\(“c)v e claca lakbe) %\\ren X 7

Tolke X Wx +b
[
ke ule :
q o . i . P(2=(|x) = 2olimay (Wxeb)
‘D%&"’ - 7>C>Yr‘c4V\&>< . -
J_A ke pf‘ob’é e\
. i \



We dederming. U é\ b o {rainig doda_ by
w\(m'miz{ng B NCL (.e. mLE):

L (W0,6) = &7 —log P[R=yi[x- 5 5 W
(= |

ond +ake
Ui\))@: w\%‘“(’\ ci((su)b>
W+ b

To weie e NLL mowe C.@nuaw'ewk—(%) encode e
(e cooervoMons 85 oe-hot veckors. {nsiead

ot %(Cikj conas10es %KC%C‘> E‘K%Q‘Rk
_%@+mmymwku5&m%9?wwmz

e Eq = /OKQ R




NO <e. ]
. :C \L’Q. Lraing QKOJ\-?IQ }Ia‘s
\ 'W) O_ ..- ) o O P (;?_, = X
CD% i ( = é&\ X— X(. ) | S [ (
— @8 %Qj;{—l\l\(b(( LQ.) X(. + b)
— ‘O% 8" 'Q-HY{ |
\ _‘ 30 6 V¢ (LQD K(' ¥ &)>
- O o
= % % so%qu ( ULB)(L' {—b>




K _

_ \OS (% e_;(ﬁ;(UDx 4—2)?13

—— - e
ioc&@omexe (UDK{+ b>

wOhere \o%%um eXp eV > (03(176V>

_ %LT(UD KO+ b> _ \@&cpumek‘) CUDX( + b>



Tharekoe we c%e—»& e MLE estinades o ta
mead F&fw\&m \9(% =oloig

N

W, b = &r%w\(n '}L\__Z {%-L (UDXL +b>-

°\ue%’r1'onf whadk & e (oes ‘T\w\c)«(bn >0 {hat

#’i Llap, wried) = L(w, ) ¢




