Ist-order Markov model
g, represents the state at time 7
Plg;1 401 012> ) = Pla, | a1
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2nd-order Markov model

P(q:1 Ge1: Gro ) = P(g; | 41 €10)

A 1st-order Markov model for weather predictor

State-transition probability P(g, | ¢,.,)
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P(RED)  =by(1)
P(BLUE) = by(2)
PIGREEN) = by(3)
P(YELLOW) = by(4}
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URN 2

P(RED} = ba(1)
PBLUE) = bp(2)
PIGREEN) = ba(3)
PIYELLOW) = b(4)
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URN N

P(RED) = by(1)
P(BLUE} = by(2)
P{GREEN) = by(3)
PIYELLOW) = by(4)

S§=11,2,...,

N} — all possible values of hidden states.

0,— The observation at time ¢

V=1{1,2,.

.., M} — all possible values of observed states.

A =[a,],;— state transition probabilities.
ag =P(q1=jl|q=1). az >0, 1<ij<MN Z]UU =1.

P(ORANGE) = by (M) P(ORANGE) = b(M) P{ORANGE) = by(M)

B = [b;],; — emission probabilities.
bp=P(o,=k|q,=). b;=0, 1<i<N&1<k<M b, =1

= {m} — initial state probabilities. 7, = P(q, =1). X,z =1.

A=(A B, 7

0= {GREEN, GREEN, BLUE, RED, YELLOW, RED, ....... , BLUE}
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Problem 1: Given the observation sequence O = O, O,
< -+ O, and a model \ = (A, B, 1), how do
we efficiently compute P(O|N), the proba-
bility of the observation sequence, given the
model?
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Problem 2: Given the observation sequence O = O, O,
-+ + Oy, and the model \, how do we choose
a corresponding state sequence Q = g, g,
* -+ grwhich is optimal in some meaningful
sense (i.e., best “explains’” the observa-
tions)?
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B#' . B#' B #9'
J(*.(3)3) +D(x (2, x ()
J(%,(3):3) + D(x,(2), %, (3)
J(x,(3):3) +D(x,(2),x ()
J(%,(3),3) + D(x, (2), %, (3))

J(%(2),2) =min

J(%,(2),2) =min

J(%,(2),2) + D(x, (), %, (2))

J(%,(2),2) + D(x (), x,(2))
J(x,(2),2) +D(x, (1), %,(2)
J(%,(2),2) + D(x, (D), %, (2))

3(% @) = min

J(x, 1)1) = min
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J(x,(2),2) + D(x, (), %, (2))
J(%,(2),2) + D(x (D, %, (2))
J(:,(2),2)+D(x, (1), % (2)
J(%,(2),2) + D(x, (1), %, (2))

J(% @)1) =min

3(% () = min

4 %1, 1




4 -, 0%1,

1

%

4 * % % *
- %

4 %% =% * " o4n
% 8 1% "7
4 C % * "
% "9




4

% %

" D+*

-%

*

%

5 "0E 1

1

4
"

% %
1

S0p * @

1 -3




