BCB BCB/GDCB/STAT/COM S 568 Spring 2010
Exercise 1
February 16, 2010
Due one week later. Answers to selected problems will be posted.

1) Represent a sequence over the alphabet H, T as a Hidden Markov chain with states E and M, with
parameters as follows: initial probabilities {7gp = %, = %} transition probablhtles {TEE = % TEM =
2. 7ME = %, 7mm = 3}, and output probabilities {P(H|E) = %, P(T|E) = 2, P(H|M) = , P(T|M) =

ot
a) Calculate Py\(Q2 = M|HT H) using the forward and backward algorithms.

b) Check your answer in a) using the total probability method.

Solution: a)
P(Q2=M,01=H,05=T,03=H
P(Q2:M|HTH) — (Q2 PI)\(HT};) 3 )
_ P(0102=HT,Q3=M)-P(O3=H|Q2=M)
= P (HTH)
The forward algorithm:

E, =ngPH|E)=1 =<
My =my-PHIM)=% 1=2

By =I[Bi tep+M 1upl PTE) =[5 5+% 3 §=15
My =[BEy 7em+ M- mum)P(TM)=[£ - +2.3].2=1
Bo=(3 3 li=d
My =lE b+ B-b= o

The backward algorithm:
P(O3 = H|Q2 = M) =mg = P(H|M) - Tayar - m3 + P(H|E) - TvE - €3

Here, N = 3, so e3 = m3 = 1. Thus,
me=g-its 1=
Use:

P\(HTH) = E3+ M3 = 1080

Thus, P(Q2 = M|HTH) = 53ty = 5 = z

1080




b)

P(0102|Q1Q2)

Solution:
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Credit to Susan VanderPlas and Rani Walia.




