Lp S>>0 then Fhe Herngity fOI x~/l4,//1,2) ¢S

= 1 75 —% (17(4)72‘1(1—/4
f/z/'/W,Z/ (27/‘) Zf;\/% e /

%M/V L4037 4 Zha t- X, ..., are plrawn
L.t o from 0‘(%«)9:‘7‘3 :
£k Hes
/3[2) = kz /1y f(x/l /%é,zk)/ Ceists

=/
L
/77/'/\’/'/27 &0&,27!7.6{'&)77‘5 Te 20O and ,e{ JT( = 4

thar r$ a Mmnixtzage 0/ K el Arariafe
7’ QRUAS 1an dAS Eribtetrons.
.
Uk popon /Dafarm/?*ﬁr: 5 )/77,é, ST, 24 jk:,




M
molel 74/‘ ;
at’re

SN

, &
/a6
W
&?7
d(‘ /
‘ P
% 4 ~
N.
{' —

Ve
|/I.7y
Eae.

o -wif'h. /or-o

4

22,,)
~ J///Vz,- ,

. /2‘_

X,

g z i W'I/,'\Y
wfl7 p'— ;/ 27

oot /,'fy
(i
wet [;,

| &
&)
ol /ity EN .}z\h -
‘[ Wit 4075 - l;,
J:
/\



/{ﬂ/("r'mge gOf — gr@ & %OOOZ d
n A 2
2 log plx) = < log (E 7 /64-/'//4/ 2‘,2))

=)

e TP K=1 the Soletion /S casy
Ti=d s dEgE 2 = 2@ G-



D ITf we hrow Am,. pu,, 55
we  Cocllof — Lorrfute ﬁ(z_é /[ x.)
Pz k(=) = L(2i=k) - p(x: [2,= %) _
IEY),
= 77e 7["(2 /{ézé_é)
2710, 1y, 5)

Cleesgter [ T 2= .
X; gé/onjs fo/ . “ f( e

\a&me»z W r Fh /0(2,-=/</94,j
e ; ) =
can pick s P /3/2,-%5/9(--)



> LIFf we Anreco 2z, thea

[ ] 772l

. Ma

— _i = = - r; ’
= g 7T ( =2 =4 ) ﬁ,m/)agou ahéo/ ebtesvary o0

T2 T (2= 4
= 2 = oc,:
= i / _ Sample rean of

e Zyu= = Z(z2,=2) e "/'{/z) (2eia)” Samp & co -

n

=

L=/

—
—

1

vararnce. Of

aleeqtrer b
bog px021) = £ [te p 1) 7 leg O]

f_‘; I/z,-:,é/

Zlleg FCxi) 12, 52) + og Tai] =
> L T(z=1) (teg £Cxjft,2) +br e )

/. R=/

(



/c &)

Z Cop7T; - 2 Tlzi=4) = 2 % logZp—> wmax
[ R=y
k N ¢
e%zﬁk bog 7y + 2, €29 (1- 52774/
Vs — ﬁg— —_ 72, ya
A=2 \/\__,az
Np T, =0, T =D Ty= /g - L T
- = _ 7 - 14  _ _ Ye

Upeae PUED 2D b 8 = B == =D ULE
f;v‘vma/hfy /‘ft/

S T(z:= k) tog £ (o e,z ) = 2., G e, %)
T Aeus /%—*L 2

lé"Cé

Z 77,(9 lsc (3:' /1()/9‘ //k)



@ g/y&n (Tp, Mo, S, S0,  COMMprte
pP(z,=4 [2x) = 7’7&&9[)(1",'/’/&,21)
0 7Ty G, 2)
20 = Qrgmax Pl2i=k)oc) , Wn=T(2=4)

each ,Q:, /s as:gnec/ 70 cleccle, ’4 fo

Wi =~ Wik
@ Givern z. compure
T = S (e % Ye
* ‘Q — /L £=/ ) _Z":Z'" Ik
pu /L{k, . I(z A) Qc‘ 'é:.W/e DCI‘
igI(Z;:é) = é Wip

n T =&
e 2, = 45 I(Z"z'e) @:,— —/{2) (= Rﬂk/g :%‘U'k /x.-—/{e/[z,--/r&)T
A § I‘(z,-_-é] B E




EX,OCO"“V"'O” /E) Sted . %/'1/&7 (Te, Mo, , f’;gf,

77 I
tip = P[Z‘-:é /2’,-/: éff{x//'.{kzé_é*)
&y 1, 5)
lach . ;¢ partially assigned to  cluster ;/ v

7
Wep - g

/taxim;zo; ) S#ep - ven ()
:(:'77'5 :0% g'cj “ g/ ~

”




E-step: which of Njp(1,3) ...
Genemreof each x; 7

0,

We are hrot Stre, SO we asSion probad;/ifreg

X, Came 7£rom

N, . S ) wira probasbi ity W,

/V//‘/z, SI:) Wit /DrOJM/'/I'{‘y ¢ g

M-step: we want fo eshmate M, Me ard 5, S,
For /Y/z and 3, Coch oflervation x; Will bave
weight Wiy We e W&r‘ﬁ/»&&/ Sevrn ple-

mean and Sample VouTance.

1‘()

M -step



@en/m‘e_ éj B the Set 072 perameters anal
by X the Cet of péservationg.
n ! j 4
e(x; 9):5 bog p(x-;@/:% bog (g /D/:z,-,zz = £; 6’))
b/“*‘:/ﬂﬁ'ef""’*’Z" ‘
. togp(x;6) zZ = Zoj(/” ZELY )
for w...u. Such that Wt -ty =( anof Wy Z O
KO (S Conlave /a/nc/ﬁ‘am fﬁag

609{[22: az) = &j[ééwz'u%‘ 2 ;:wz @(ﬁf)




o I# Uy = /D/Z =K /Z/' 9/ 'th&h /—Mf&(a/'{y

bccores eguality

p(x,2=k;B) _ P(x,2=k,6)
ok P (2 =klx ,;6)

£ : 4 =k, 0 )|_ .
é{w,e Zoj(/g x/(jk 2 ))‘Z% wz-p(:r/B):/o(x/'a)

o @eh/m‘e W@I\QA/S J[)DP ng&rya/?‘)bﬂ X @ ... Wik
E-step: a+ ITerafion z Cormpure
-f)
w/t)_pfz k)2 8 /

for eacst ¢, w,‘,? Zz 0 and Zw,/"/-i
fa

X, 0

ex;8) = = Cog E/D/:r,- 2, =4; Q))

=/

Z"Z’: . Lo (/D/x zmé 9))

(=r L=/

= p(x,8)




. M-step: at iTeration £ mox;mize +he
Lower - Bound for 6[*’9)

n £ @ (x:,2:=4 ;8 )

2 Z Wig zoj(/p g ) /j/uO/a

ZZ&W [€og [Pz, 2i=4; ) - €09 Mé] E(8)+...

M- step maxémzje_ 5/8)

v e(x; 07") 2 elx;0%)

€(x, 9["’}) G0+ . = i

£ §(0%r.. < elijot)

o @j~&‘u&'ﬁ00d COnverge <
T2 locag Mmaximum.

¢ (X/ afﬁlJ}

I
|
t
¢ '

;6

)

. ¢(xj6)

]
|
]
—l
9(*") olf) B[-Ifll




_ Je f(x"/l,ﬂkzzéj
Y P A Gy 1, =)

M - 57’@ MaX/MJé Q/@/ Zé' w,k&j(ﬁ(af,,z R/ 9))—
= 7 é w,a (oo £ (i 1, ) + Gog )

£s ﬁ'ma/ﬁ/zy e :
n K

h Kk Kk
g > Win goym = (%(Ezldue 5097/1-/- w;, fgy/f—gzm)}
1=/ p=,

. k _ éﬂw’& _ - O=> p =0(',-§w"€
% :gﬁ”fk /Te. _w”/[{—k%:”l)]' ir “
%2//12”% 'tAl_h 7( ZZWIR —-‘> 7/72 ZUA




Z Zwlk (i~ pa) " 4 (2 /Vlz)

(= L=y

V/,k = —-,QZM,;{ 24 /x /(k) = -2 24 Zwm(:r, -/rk) = D

=/

Z“"kxc Me Zw“? = fte= 5 wig 2

> =)
-_—s

S Win

[£-7]



