14.

15.

b) AGATAG, since TA is not in the state space.

Let § = {54, ..., 5y} denote the state space, and X] = Xy,..., X7 and ¥ the hidden state

sequence and the observed sequence respectively.

a) Forward: the probability of the observed sequence P(er}

b) Let;, a;

Viterbi: the probability of the most likely state sequence
masyT P(X]|Y]) = max,t P(X], Y]

»and ba"':Yr| ¥; 1) denote the initial probabilities, transition probabilities, and
emission probabilities respectively.

Forward:

initiation a; (0) = m;

recursion a;(t) = P(¥;, X, = i) = X;cpa;:b,(V|¥] Da;(t - 1)

termination &;(T + 1) = ¥ ;cca;; (T

Viterbi:

initiation 8;{0) = m;

recursion 8;(£) = masy oy P(Y], X1 X, = ) = maxyq jon @5V V] 18 (6 — 1)
termination &; (T + 1) = mawy ..y a;:5;(T)

Store pointers for each &;(t) to previous state

P (t) = argmax - jon A5 b; (Yr| Yf_ijé.‘}- (t—1)

Forward: no traceback is needed. Probability is calculated upon termination

P(Y]) =%;0;(T+1)

Viterbi: follow the stored pointers i, starting in

Xpsq = argmasy ;o &;(T+ 1)

backtrack using

X = 1;)3?+L(¢+ 1),t=T7T,T—-1,..,0



16. a) For an observed sequence ¥¥ = ¥y,..., ¥ the log-odds ratio is given by
p.;y.j’|_r.-+}{‘::= n then 5.
pivl|syl==n then 5_

L(¥T) =log

for some threshold 7.

b) (Dessvarre har jag lart ut lite fel pa kursen har, vilket ett par studenter har
uppmarksammat, sa eventuellt kommer tva lite olika I6sningar presenteras.)
Utlard version:

§;(0) =m;, i =1,..., N (detta &r fel)
8; (1) = maxy. j=n @i by (Yr:}’%(t -1)
SE(T‘I‘ 1) = Ma¥; =j=n ﬂ}'ia'(ﬂ
Korrekt version:

8; (1) = ;b (5"1}

§;(t)somovan fort = 2, ..., T, och samma termination

Berdkning enligt den utlarda (inkorrekta) versionen blir:
7 ={me,,ms_} = {050.5)

0.9 0.1y ..
ay=(p1 gg)orisas)

_ (D4 04 0.1 0.1
bf(m—(ﬂ.a 03 0.2 02

Y] =GTCT

)f(‘jr rader 5, 5_, och kolumner (4,C, &,T)

8, (0) = 65_(0) = 05

¥, =G

5_:,-_'_(1} =max{09-0.1-0.5,0.1-0.1-0.5) = max{0.045,0.005} = 0.045,
Ps, (1) =5,

§: (1) =max{0.1-0.2-05,09-0.2-0.5} = max{0.01,0.09} = 0.09

Ps (1)=5_

Yo=T:

5_:_-+1:2} =max{0.9-0.1-0.045,0.1-0.1-0.09} = max{0.0405,0.005} = 0.0405,
Y5, (2) =5,

8z (2) = max{0.1-0.2-0.045,0.9 - 0.2 - 0.09} = max{0.0009,0.0162} = 0.0162
s (2)=5_

YE = C:
8z, (3) = max{0.9-0.4-0.00405,0.1 - 0.4 - 0.0162} = max{0.001458,0.000648} =

0.0001458
g, (3) =5,



8s_(3) = max{0.1-0.3-0.00405,0.9 - 0.3 - 0.0162} = max{0.0001215,0.004374} =

0.004374
Ys (3)=5_

Y¥o=T:

5_:,-+(4-j =max{09-0.1-0.001458,0.1 -0.1-0.004374] =
max{0.00013122,0.000078732} = 0.00013122

Ps, (4) =54

5s_(4) =

maxf{0.1-0.2 - 0.001458,0.9- 0.2 - 0.004374} = max{0.00002915,0.00078732} =

0.00078732
Yo (4)=5_

Termination:

5_r.'+'|:5} =

max{0.9 - 0.00013122,0.1 - 0.00078732} = max{0.000118098,0.000078732} =
0.000118098

8s_(5) =

max{0.1 - 0.00013122,0.9 - 0.00078732} = max{0.000013122,0.000708588} =
0.000708588

Backtrack:
X =5_
Optimal state path: 5_5_5_5_



