









































































































ÉÉe É É neg

data n x2 Xn j mi EIR

mNI mtd ten probability of observing
a data point

Ni as a mixture of k paratypes

In j l k

Oj

Assumption k is known












































































































Me Et penloj
mixture density puretypedensity

Were we can see that

O ETj El

IEta l

mixture proportions












































































































Gaussian minturemodel

Assuming
Gaussian pure types we write

k

Pla I
NC 14j.I a

lnulxi.is genp4IX
Unknown parameters of the mixture

Ii I OETig El EI Tij l

41,42 Xk mean

G B Pat Variance












































































































An equivalent formulation missingdata'repsentation

Dempster et al 1977 Introduced EM algorithm

We introduce a binary membershipvariable

Zijelo I É e 0,11 Et 5 1

for every data pointed
Eg if ni belongs to cluster j

zig 1 and zig j o j t k

we use 1pa E.pk t 1

themarginal play is modeled as a multinomial

FÉÉI
Assuming normality

we write

pZj 1

nlalkj.FICal É II weak 5k












































































































Combining we have

plot z JI It Neela g3
Tomletedatalikelihood

PCD pen
Zieso if
Zi eco it

la

E JI INCalXj g3
T

EttjncagIother
densities

a Gaussian mixture

Note Summation over consistsof k
terms

a for jth term Ej l and

theproduct
becomes

AjNCHNj6,3

for j'tjthterm Ej o












































































































And
We have a joint density p

Ge z with a

hidden variable miserydata It helps

MLE using EMC Dempster et al 1977

and Bayesiantteriorinference












































































































Thenarchiclr.nodel
induced by themissing data formulation

We assume

there are k clusters in the data

knownI Ight IIe
are parameters

misture
proportion

For every data point ai
i 1,2 n

eco it

ÉÉ

mm

F Bag sci n pla Éi India In

Fine
ExampleGenerated KE Nie

EÉEe ÉÉ É T












































































































Bayesigormulation

We assume that the parameters for example T X s

are fandom and dished accordingtosomepro

To keep it simple we assume

Xj are normally distributed

Oj are constant
t followschiffon

ti

N 410 EI

prior












































































































Posterior a distribution over hidden variables

Z missy
doth

X poor

given
observed data pct.at

outdate

at e ÉÉT co

pCz x1se isintractable

For a given choice of prior and the likelihood

EEEE.EE
the posterior is a mixture with knterme












































































































Gibbs Sampler

a we have a posterior densityplaying

a Octets the characteristics of a marginal

plz plz Kla

intractable

Gibbs sampler allows to sampleII.eu
zmapezy

withoutrequiriypef

Once we have a large sample
to calculate

the mean of plz we can use thesample

Gibbs sampler generates a sample from plz

by sampling from
Ii

z n Tru Mattie

Xu putz
Normal

pCX1z my simple

iteratively




