
CS 286r Homework 1 – due Wed, Sep 24 in class

September 17, 2008

1. (Iterated Elimination of Strictly Dominated Strategies – 10 pts) Solve the following normal form
game by iterated elimination of strictly dominated strategies. (Clearly specify the order in which you
eliminate strategies.) Verify that the resulting solution is a Nash equilibrium of the game.

D E F
A 8,1 6,5 7,4
B 9,1 2,0 1,6
C 1,1 7,3 6,2

2. (15 pts) Agents 1 and 2 are bargaining over how to split a dollar. Both agents simultaneously name the
shares they would like to have, s1 and s2, where 0 ≤ s1, s2 ≤ 1 and they are both penny increments, i.e.,
si = ρ× 0.01, ρ ∈ N,∀i. If s1 + s2 ≤ 1, then the agents receive the shares they named; if s1 + s2 > 1,
then both agents receive zero. What are the pure strategy equilibria of this game? If two human
players were to play this game, which of those equilibria do you think they would choose?

3. (10 pts) Show that there are no (non-trivial) mixed-strategy Nash eq. in the Prisoners’ Dilemma game.

C D
C 1,1 -1,2
D 2,-1 0,0

What do you think about the “efficiency” of this game’s Nash equilibrium?

4. (Second Price Auction – 20 pts) An object is auctioned off to I bidders. Bidder i’s valuation of the
object is vi. The auction rules are that each player submit a bid in a sealed envelope. The envelopes
are opened and the bidder who has submitted the highest bid gets the object but pays the auctioneer
the amount of the second-highest bid. If more than one bidder submits the highest bid, each gets the
object with equal probability. (a) Show that submitting a bid of vi is a weakly dominant strategy
for bidder i. (b) Do you think that participants in all real-world second price auctions will behave
truthfully, as the theory predicts? If not, discuss some reasons why this might not be so.

5. (Battle of the Sexes – 15 pts) Show that there are exactly two pure strategy equilibria and one mixed
strategy equilibrium of the following game.

m d
m 2,1 0,0
d 0,0 1,2

Compute the payoff to each player from using his/her randomized strategy. What do you think?
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6. (Competition on Main street – 20 + 20 pts) The residents of Pleasantville live on Main street, which
is the only road in town. Two residents decide to set up general stores. Each can locate at any point
between the beginning of Main street, which we will label 0, and the end, which we will label 1 (if they
locate at the same point, they move to opposite sides of the street). The two decide independently and
simultaneously where to locate, and they remain there forever. Each store will attract the customers
closest to it, and the stores will share equally customers who are equidistant between the two. Thus,
for instance, if one store locates at point x and the second at point y > x, then the first will get a share
x+ y−x

2 and the second will get a share (1−y)+ y−x
2 of the customers each day (draw a picture to help

you see why). Each customer contributes $1 in profits each day to the general store it visits. (a) Define
the actions, strategies and daily payoffs to this game. Find the unique pure strategy Nash equilibrium.
How do you think this result carries over to the world of popular media (TV, radio stations, etc.)?
(b—OPTIONAL) Suppose there are now three general stores and payoffs are as before. Show that
there is no pure strategy Nash equilibrium.

7. (Competitive Strategies? – 20 pts) Firms A and B both sell LCD TVs and both have per-unit cost
of $250. They compete on price: the low price seller gets all the market and they split the market
if they have equal prices. (a) Explain why the only Nash equilibrium has both firms charging $250,
splitting the market and making zero profit. (b) Suppose now that both firms have a monopoly profit-
maximizing price of $300 and both employ the “rebate strategy:” they sell TVs at $300 and, if their
competitor sells for less (e.g., $290), they promise their customers a rebate of twice the difference (i.e.,
(300− 290)× 2 = $20 in our example). Show now that ($300,$300) is Nash. (Note: companies honor
their promises regardless of whether they might be losing money.) What does that say about so-called
“competitive” strategies?

Total points: 110; Optional points: 20

Student submissions will be graded according to the correctness, sophistication and clarity of their
answers.

Late policy: Each student is allowed 2 late days for the entire semester. A “day” is defined as a
24-hour period after the submission deadline, i.e., 1 PM. No grades will be deducted within the alloted
late days. Grade penalties will be imposed on all submissions exceeding this limit and up to 3 days.
Any submissions more than 3 days late will not be accepted.
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