SWblb adle oKl
slail o gle suSlasls
JL‘T°.3J§

raab ol olsie

S S e b Joe hm JWou

Bayesian analysis of Hidden Markov models
g_g"‘al-’))L‘T ‘uﬂi’))-) M)' ‘swl.«.w)lsdov.) .A:>-| g W c\jb'
:G&)&
soLT b S8 v 5o

)y sl
Sl oly 8 S5
+ g\ S\tue)
sl Lo e S5

17 CIWNIE



e
einly ooy il bl )8 saab Ll ugl

oley A5l sl due (o hm Judow 1 aaliplly olsie
LT g S, o pe tazmiials ob

ATVVAYAY 00 1 gmiiols (5o les

oSl ol 8 85 tlatal, sl

sl auSiols bl LT sai, iyl it S (s pmtols (5ol SIS o m il

o b ;oS wabiglly o sads ALl sl iy 5y alas oo (2155 (bl wdle oSl
e 1S ntran bl g 3,5 a8l IS5 s 3 5 sl 0k ol il
58 s ol Boags 5Ll b Ske 50 gd il sl 05515 aabiobly s bt s
oAy Cgne Jb& ognd aalibly (e J")l;-")—’) Sl onis 5|1 xS el LSJ-<=!—’
35,8 ednlin plossas (oalsS 4zl M5 oo o 5o azoliz - plosges cule, JulSsbas | sl
4—";@-“'3 e paome wiyl ol S Syl el o 5l (B Ssde (i UT 51 055

REWARS r..m[,:u L,;,Lc.ﬂ

: gl oe Lizal :@)b



L

S ol
5 aa
J,S.)P.o
Ln.w‘.,\.w
26> Jue
T‘\SQL‘U".J}{
i &)J
d‘f.‘u-“
S



S |J§u°l"‘“”

5845l b caams dyhe iyl S 4 g el o8 Garse Glielb &S S e wiglas Gl
(ol e Ll oo r 093 5 Sl Ol das 09, o0

Sl b aabpbl ol Lg)}T.sjf)a

b G s s frsn sl oSl sl 5 S5 Ll sl

L olyan 5 A2zl | 0,35 ol S 5 (slosilr ks 45 ol gmllin 55 gy e sl
91 0t S5,k S (sl i

(b, g 2S5 el sl

(Log ol (5 odus 0yl30m 395 slaculas 5 Cuma L aS 055 ol 5 0

39 o LS Lo o)lgen oLl b lanl 51 S al Mgus @ 250 Loy ansgo

s (i SUT o s

e (olo,08 5 S



S84 ol 4 o 45 el (laesls cudus sl el olgn 55l oo
35 olopd sbar 5005y (e s e (ol Ldims e plis | has 5 (YL a0 5 wilazas
5 olek il (6% 5 edalin LU sl b (S S e satndita |, GBS iolas s
sl odnlie LG e

0 b o oo 5 S oo sy by 5o ke 145] oo ol 51 16 4ebigbl ol
0 0T 5l el ol BsSle Jue (sl (slainy i &S aiS (oo 0l S o 0, 0T
4 (SSe oS el gl Al aw b Jue ol b abasl, 5o aslo g (o0 0lgsy BsSle Joa (8,2
T o ol 48 ol Jote ol sl alies -ims on 0l |y oleiy 355 )Le Joke <S5 65,18
b st o sSI a8 5,05 6U e 5dUT 55 s ol gy 5 9 ey o2, 5501 5 Ll i
53 el G, b oS ol el 5,575 4 sy se psw s (oS (o0 (S5m0 T o sl
Cad & [y bl G wlualie Byl ) 4 e r;—bu olgy slacaas sl &5 >
o -l SIS g0 B8l sy gy 5 w8 p-:v);” A & Jals Jo o, -p—uJTu:‘
el ey il 30 onsy a5 psbasl Loy 5bes o8 s (oo i3 1, (o
Sl Joa 35 ol S sumr Jisu (6 (2B b assT el (sl e ol craens il
L sl slaanls oT 53 a5 cul gl B8 le sla Jue 5l (6,50 & 00 atbusal Glgiy S e
22 S oo sty Joe (Olgiy s (b it 93 58 5o (ol Ol (S (sl el ealazal b
plei e LI DNA o) SSed laisy (b 5 ol Bl sladaa 5,8 51 e oL
LIS g 0355l ey catbuneT olaiy BsS,ke oo ol BsSobe cslaute sdlS 15531,
S sl piie ¢ golias @il G o2y, S



Abstract

Hidden Markov models (HMM) are a useful tool for data modeling that are independent
according to time and exhibiting large degree of variability. These models are uncertain
and at the same time they model tow stochastic processes: an observed process and other
hidden (unobserved) process.

In the following thesis, at first we explain Mrkov models and do its analysis by Beyesian
method beacuse of it is necessary to get HMM. Then we intoduce HMM. Totally wing these
models (HMM) confront us with three basic problems that we express tow algorithm: 1.
Backward algorithm, 2. Forward algorithm to solve this problem. To solve second problem
that known as path analysis, we define Viterbi algorithm and third that is parameters
estimation. we find solution is using Bayesian method to estimate parameters in the case
of the number of hidden states be known and the order of observed Markov chain be one.
These solution need to use Gibbs algorithm and Markov chain Monte Carlo. Then we
assume thet the number of hidden states be unknown and the order of observed Markov
chain be more than one. In the next discussion we develop a new class of this models,
mixed hidden Markov model (MHMM) which unity existing HMMs for multiple processes
this models extend the class of HMMs by allowign the incorporation of covariates and
random effects in both the conditional and the hidden parts of the model. At last we
will have an example about application of HMM in detecting hemoguones segmentation
in DNA sequences.

Key words: Hidden Markov models, mixed hidden Markov models, Markov chain Monte

Carlo, Gibbs algorithm, Random effects, covariates.
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