Expectation-Maximization — EM Algorithm Solved Example

» Expectation-Maximization (EM) — a very popular technique for
estimating parameters of probabilistic models.

* Many popular algorithms like Hidden Markov Models, Gaussian

Mixtures, Kalman Filters, and others uses EM technique.

—

* Itis beneficial when working with data that is incomplete, has

missing data noints. or has unobserved latent variables.



Expectation-Maximization — EM Algorithm Solved Example

Assume that we have two coins, C1 and C2

Assume the bias of C, is 8, (i.e., probability of getting heads with C,)

Assume the bias of C, is 6, (i.e., probability of getting heads with C2)

We want to find @,, 8, by performing a number of trials (i.e., coin tosses)



Expectation-Maximization — EM Algorithm Solved Example

First experiment
*  We choose 5 times one of the coins.

* We toss the chosen coin 10 times
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Expectation-Maximization — EM Algorithm Solved Example

First experiment
*  We choose 5 times one of the coins.

*  We toss the chosen coin 10 times
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E-step
(@ HTTTHHTHTH 045,0 055x° ~22H,22T ~28H,28T
HHHHTHHHHH
HTHHHHHTHH ogoxo 020x° ~72H,08T =~18H,02T
HTHTTTHHTT
THHHTHHHTH o,73x° 0,27xo ~59H, 15T ~21H,05T
o_asxo o_esxo ~14H,217T ~26H,39T
0,65x° OGSxO ~45H,19T «25H, 11T
21.3H. 86T 11.7H.B4T

81" 2' 3 @

31i3+86 071

sl 11.7 ) o _
% “71.7+84 058 ' \, 6 =~0.80
/ 6, " =0.52




