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1. (10 pts) From Bayesian point of view, discuss the difference between the Maximum Likelihood
model(ML) and the Maximum A Posteriori model(MAP). (Try to be precise and concise.)

2. (16 pts) An exactly m-of-n Boolean function is one whose value is “True” if exactly m attributes
out of n Boolean attributes are “True.” Draw an ANN and a decision tree for an exactly 2-of-3
Boolean function (assuming True= 1; False= 0). Specify all the necessary weights. (Note therg
could be more than one answer. Just put down one. Also you can have only ONE layer of hidden

units.)
3. (10 pts) Briefly describe “repeated random sampling” and “k-fold cross validation” in accuracy]

estimation, and briefly explain which is better in general.

4. (14 pts) As a data mining system designer, you are asked to develop a mining system. You arg
informed that your client is a Wall st. stock market investor who is serious about long-term
investment, and interested in high-quality market prediction. What are the concerns of your mining

system? (Try to be precise and concise.)
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{10 points) Define the following terms and give an example in terms of Al design for each one.
A. Reflex agent

B. Model-based agent

C. Goal-based agent

D. Utility-based agent

(10 points) For each of the following tasks, select an agent model from Problem 1 for its
implementation, and explain the reason why you think the model is a proper choice, i.e., neither too
simple nor too complicated for the given task.

A. Search on the Internet for a good restaurant.

B. Solve a Sudoku (#45) puzzle.

C. Plan a 7-day honeymoon trip in Hawaii.

D. Design an expert system for fast HIN1 diagnosis.

(10 points) Prove the following statements:
A. Breadth-first search is a special case of uniform-cost search.

B. Uniform-cost search is a special case of A* search.

(20 points) Consider the following facts:
® The members of the Bridge Club are Joe, Sally, Bill, and Ellen.
® Joe is married to Sally.
® Bill is Ellen’s brother.
® The spouse of every married person in the club is also in the club.
®

The last meeting of the club was at Joe’s house.
A. Represent these facts in predicate logic.

B. Given the five facts listed above, construct resolution proofs to demonstrate the truth of the
following two statements.  If you need other facts to construct the proofs, add them and explain
why.

® The last mecting of the club was at Sally’s house.
® Ellen is not married.




