Maximum Likelihood
and
Expectation
Maximization




PY“ bk br' [+ }f Bg_ $.zS

E x Ex
5w‘{bﬁngf-r.n. S\ “;43 : R
Drstvi pute ot ve, Tzt T tdpe, {fma

- (xﬂl}l

fir = fyst A 4
e O -('Efdﬁe 20>

*{“"—l' _/t\

Pegadadion V6 Sauphe
fafwfu\'r"m Weos AL 2 ip M= fx'f-'(#)ol-ﬁ
?ofu)-.) s Veviom G2 5 U;u)‘ﬁ o }G‘wﬁ:‘ﬂ o

sﬂﬂqf&- Wesn 2;{;/“

Sampls Vorisue = ;- %)M




L?*"YMJC—\. E 54('% R

p“’5%~“7 Sarp b X vt xw i & f reva
PW‘M“- AEWFG,J—'M 'FCK\Q),
et 6.

£ . = (%-;&Jt
y! K ) = g
] ‘F ) W € a2

G lie™)




_Mw;m#mw Likel hood Egbruat=n
ffi-f_—- (l‘{w.u..uf) Lffroadu‘f_'v-@m_ ,_-:l;.,‘d

Lika.\t\m‘ (I > PURIE ly =
L%, |&)= T{_‘_??u:l&)

el R
0.9 5wt YW P

View TWi9 a0 L‘FMJ?M{ &
WA s W\M‘-M:EV . ]t’k-ﬁlrl“‘p
T\-{fruzﬂ ﬁ.fprm-sexi

c.

d X &)=
2

C =
& wm L&) =0




Exrupla

L C)(l * Xw le) = (\-9)“" (Q')“\

bn L = N, W) +n e
4 . ~Vo
e e s
26 e "= =0
& = Y\t(l-ﬁ)
(ho+n)o = Wy

£ 0
6= —










ik (Xo-O V™
‘E\ 284 = R = O

—

-
2@2_

T @ -6) = né,

@1 = Z(XF"G\{&]W

b Yrased (bt Consgrgtant )
eobtiw g o (epulation Varrases

Aw Example of Qv@crﬁ'ﬁ‘f‘j

i i " (z; — 6,)?
Unbiased estimate: .- )

, n—1
=1




A Mova Cowplag ?raj__tw’

cbetens £ (e £.(x)
o 1§ otruﬂr 9 _ﬁ(x’a): -F_&(,c (&)
mfkt‘by PM 1 T

' 2
"-:‘-1;_:[




LibelAosd

L( \ 4
V, == Xy |1, < P
T7"’_" 24 My 4, -.,.....)
ezl J__lq: F( X [0) Probably too messy for
closed-form solution
Full ol
xl ?Il al'z. b
Ko By B Z;J» {| W x:
K'} '2'3" 2’;2_ Cornse Frop,
disbh b
40 e O J

M roldenn
VW;" M 5







-10

~10.2, —10, —9.8 LI : = 1.0
—0.2, 0, 0.2 ” =
11.8, 12, 12.2

)
|
o




g S B ik e
B clbihl v ek

- WA : s it

D dui’ x{o’bw

pem (D]

PLD N Bayes

FCAIDYy TLDIR) FXM
( j P¢D )
PC0) = @eplh)-PE) + PCDIB)-PCB)

'Fl le) - ‘F-z,{?‘t[al-) T2
E’(Mdvo‘u( 2,




M ey

#__.-—-

L (X 2113.1__7(2_&2\222"‘"9‘.)
s ‘6 Kaew
_5./'3/ Eaor B MLE 91“4:;7

Be + \ete ﬂ(a-u;f
Vnskesd wrriwize .gg
\{kelilmol of viai bl Aa?<

E Lt X X2, K (6+) )
o Crpech Ao, 14 0 var J,QLM.

qhddee yele. (2% )







