
CS 7180, Fall 2012

Homework 3—POMDPs, HMMs, and Probabilistic Logic

Assigned: November 10, 2012
Due: November 19, 2012, 12:00pm (noon), 265 WVH

1. Create your own MDP for a decision-making problem you think is interesting! You should
clearly specify the states, actions, transition probabilities, and rewards (or costs). Use at
least 3 states and 2 actions and try to make a relatively “interesting” MDP (i.e., make it so
there are not too many deterministic transitions and it is not immediately obvious what the
optimal policy is). NOTE: Every person should submit a different MDP (exceptions if you
wish to make something significantly more interesting and complex, in which case you can
collaborate). You may want to look at question 2 before doing this question.

2. Now assume that the states of your MDP are not directly observable. Turn your MDP into
a POMDP by specifying the observations and probabilities of these observations.

3. Three boxes contain the number of black and white marbles indicated in the table below.
Five marbles are selected to first choosing a box at random and then selecting a marble at
random, immediately replacing it in the box.

Box 1 Box 2 Box 3

black 2 3 1
white 2 1 3

i. Assume the boxes are hidden. Formulate an HMM which models the above process
for selecting marbles, i.e., determine λ = (π,A,B). Use 1 to represent black and 2 to
respresent white marbles.

ii. Compute the probability of observing the marble color sequence O = (1, 1, 2, 2, 1) if the
hidden sequence of boxes selected is Q = (1, 1, 3, 3, 2).

iii. If the marble color sequence is O = (1, 1, 2, 2, 1), determine the most likely sequence of
boxes selected Q∗. Explain how you obtained your answer. Hint: The fact that each of
the hidden states are equally likely to have been selected at each step makes this an easy
problem.

4. Write the following probabilistic logic program in normal form. Assume a and b are constants
representing two groups involved in a conflict (i.e., the program P is ground).

P = { attack(a, b) : [0.4, 0.6]← Body1,
negotiate(a, b) : [0.2, 0.4]← Body2,
attack(a, b) : [0.5, 0.8]← Body3}


