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CS499

Assignment 2

Due Date: Oct 7, 2008

1. The assignment is 25 points total, but as noted in our handout in lecture 1, each assignment including this one weighs 10% towards your grade.
2. It will be due back on or before Oct 7, 2008 at 12:30 pm (class time). Please get a printout of your assignment in class or hand it over to one of us during our office hours before Oct 7.
3. This assignment must be done individually. Please do not discuss either the questions or answers with others.
4. You may answer in the space provided in this assignment

5. Please feel free to send questions to tambe@usc.edu or manish.jain@usc.edu and we will respond to the class mailing list. 
	1
	 

	2
	 

	3
	 

	4
	 

	5
	

	6
	

	Total
	 


Question 1:  Consider the following game payoff matrix. The payoffs are shown below; the first number in any cell is for C3P0 and the second for R2D2. So if both play “Save Luke”, C3P0 gets a payoff of 5, while R2D2 gets a payoff of 0.
 SHAPE  \* MERGEFORMAT 



a) (1 pt) Is there a dominant strategy for either C3P0 or R2D2?  Please explain.
b) (1 pt) Does this game have any pure strategy Nash equilibria?  If so, what are they?

Question 2: This game is similar to the one seen previously, but some payoffs have changed.
 SHAPE  \* MERGEFORMAT 



(a) (1 pt) Suppose X =4.  Does this game have any pure strategy Nash equilibria?  If so, what are they? 
(b)  (3 pt) Suppose X= 6. Is there  a mixed strategy Nash equilibrium for this game where agent C3P0 takes action “Save Luke” with probability p, and R2D2 takes action “Save Luke” with probability q , such that 0 <p < 1 and 0 < q < 1 ? What are the values of p and q?

Question 3: This game is similar to the one seen previously, but some payoffs have changed.
 SHAPE  \* MERGEFORMAT 



(a) (2 pt) Suppose X =4.  Please explain how the values of p and q you derived in Question 2 part (c) would change now given X = 4 instead of X=6? Please explain.

(b)  (2 pt) Again X=4. How will this payoff matrix change according to the inequity aversion theory, if  for C3P0 (1 = 0.2, β1= 0.1, and for R2D2 (2 = 1, β2= 0.9
Question 4:Consider the rover trying to navigate the grid surface of a planet as shown below. There is a crater that it needs to take pictures of, as shown in the figure below (the crater is in a fixed known location).  To take this picture, the rover must be in the cell containing the crater. The rover’s movement actions are deterministic – it can move North, South, East, West without any action uncertainty. When the rover bumps into any wall at the edge of the grid, it bounces back; similar to all our “gridworlds” in our class. The reward for taking a picture is significantly higher than the cost of taking any movement action.  The rover’s observations correctly give it information about its column location. Unfortunately, the observations only give information about the rover’s column (A, B, C or D) and nothing about its row. 

(a) (2 pts) Assume that rover is controlled by a POMDP. How do we represent the state of the rover given the situation below.  How many states for this POMDP?
(b) (2 pts) Suppose the rover is placed in the location shown below.  Provide its belief state after it obtains its first observation and very briefly explain why this belief state came about.

(c) (3 pt) Provide a policy for this rover, encoded as a finite state controller, such that given the belief state in part (b), it allows the rover to get into position take a picture of the crater. Briefly provide your rationale.
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Question 5: 

[image: image6.png]Empire

Empire

(4, -4) (-3, -1)-2, -1) (5, -3)




(a) (2 pt) Please provide a subgame perfect Nash equilibrium for this game using backward induction.  Explain very briefly.

(b)  (2 pt) Convert the following game into a normal form game. (There is a dashed line connecting the two nodes at the first level; there is another dashed line connecting all the four nodes at the second level.)




Question 7: (4 pt) Consider a Bayesian game where our HARI agent faces exactly two types of Empire agents. There is only one HARI agent type, but there are two payoff tables given that there are two EMPIRE agent types, as shown below. Empire type 1 has a probability of 0.6. 

Empire type 1: Empire strategies in columns and Hari strategy in rows

	
	X1
	X2

	a
	5, 0
	0, 4

	b
	0, 3
	3, 1


	
	X3
	X4

	a
	4, 1
	2, 0

	b
	0, 2
	1, 1


Empire type 2: Empire strategies in columns and HARI strategy in rows

Please transform this Bayesian game into a normal form game using Harsanyi transformation. (Your answer need not show all the work in detail, just providing example transformation for a couple of the entries is acceptable).
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