
Assignment A4: Decision-Theoretic
Agent

CS 5300
Fall 2014

Assigned: 30 September 2014

Due: 23 October 2014

For this problem, handin a lab report pdf (include name, date, assignment and class number
in pdf) which studies the performance statistics of a decision-theoretic agent using Monte
Carlo methods to solve a Bayesian network representation in the Wumpus world. This
requires a description in the Method section of the Bayesian Network, as well as the MC
algorithm to solve queries. You should verify these as follows:

• generate some number of random layouts

• assign agent to an open cell

• allow DT agent knowledge of its own cell and two neighboring cells (i.e., whether
there is a Pit, a breeze, a stench, or a Wumpus). (call these the explored cells).

• for the remaining 6 of the agent’s 8-neighbors, determine the probability of a pit
and the probability of a wumpus. You should run several trials of these values and
compute means and variances. A good thing to determine wouldbe the mean and
variance of the variance over several trials and several board layouts.

A decision-theoretic agent could move through the world conforming to the algorithm
given in Figure 13.1 and using Monte Carlo in a Bayesian framework to select the best
move; you do not need to implement this.

Pick appropriate parameters for the comparison, and defendthe measures used. Describe
the algorithm in the method section, and verify its correctness. Put an appendix with the
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Bayesian network representation and the Monte Carlo part of your program (not the whole
program – just those).

You should handin the report pdf as well as the source code used in the study. The code
should conform to the style requested in the class materials(no matter what the language).

In addition, please turn in a hardcopy of the report in class before the start of class on
October 23, 2014.

Write a lab report in the format (please do not deviate from this format!) described in the
course materials.

Discuss the statistical framework to establish a confidenceinterval on the means, and the
hypothesis test.
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