Exercise Sheet 1

Deadline: before we solve the same exercises in class.

Note. We usually solve the exercise sheet questions on the following week.

1. [5%] Probabilistic models of sequences

A simple model for a data sequence is the random sequence model – i.e. we assume that each symbol is generated independently from some distribution. A more complex model is a Markov model – i.e. the probability of a symbol at time t depends on the symbol observed on time t-1. Consider the following two sequences:

(s1): A B B A B A A A B A A B B B

(s2): B B B B B A A A A A B B B B

Further, consider the following two models:

(M1): a random sequence model with parameters P(A)=0.4, P(B)=0.6

(M2): a first order Markov model with initial probabilities 0.5 for both symbols and the following transition matrix: P(A|A)=0.6, P(B|A)=0.4, P(A|B)=0.1, P(B|B)=0.9.

Which of s1 and s2 is more likely to have been generated from which of the models M1 or M2? Justify your answer in two ways:

· Provide an intuitive explanation based on ‘looking at’ the sequences

· Compute and compare the probability (or log probability) of these sequences under both models.  

Note. The log is easier to compute without running into numerical problems, since instead of multiplying very small numbers you only need to do additions.




































































































































































































