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Consider the following (not so unrealistic) scenario for a conflict between Iraq and the
United States in the Persian Gulf area.

- Iraq moves first and decides whether or not to invade Kuwait.

- If Iraq does not invade Kuwait, the game is over and lraq receives a payoff of 0,
while the United States receives a payoff of 1,000.

- If Iraq invades Kuwait, the United States must decide whether or not to send
troops to Saudi Arabia.

- If the United States does not send troops to Saudi Arabia, then the game is over
and the payoff is 1,000 for Iraq and 100 for the United States.

- If the United States sends troops to Saudi Arabia, [rag must decide whether or
not to leave Kuwait.

- If Iraq leaves Kuwait, the game is over and the payoff is —1,000 for Iraq (which
is humiliated) and 500 for the United States.

- If Iraq decides to stay in Kuwait, the United States must decide whether or not
to attack Iraq.

- If the United States does not attack Iraq, the game is over. The presence of U.S.
troops in Saudi Arabia is viewed as a farce, and the United States suffers a
great loss of prestige, while Iraq claims to have conquered “the evil intruder.”
Iraq therefore receives a payoff of 1,000, and the United States receives a pay-
off of -~700.

- If the United States attacks Iraq and wins the resulting war, the game is over.
However, because the United States wins with great casualties, the payoffs are
U* = =500 for the United States and /* = -900 for Iraq.

a) Present this story as a two-person in extensive form; that is, draw the
game tree. What is the subgame perfect equilibrium?

b) If I'* = -500 and U* =-900, what is the subgame perfect equilibrium for
the game?

c) If /¥ =-900 and U* = 150, what is the subgame perfect equilibrium for
the game?

Assume that there is a game called “picking the last stone from a pile of four stones.”
This game has three players, A, B, and C, who have four stones set in front of them. The
rules of the game are as follows: first A moves and takes one or two stones, next B moves
and takes one or two stones, then C moves and takes one or two stones, and finally A
picks up the last stone if there is one left. Whoever picks up the last (fourth) stone wins.

a) Draw the extensive form of the game.
b) What are the subgame perfect equilibria for this game?
¢) Isitever possible for player A to win this game? Explain your answer.

Consider a town consisting solely of one straight main street along which all the
stores are located. Let us depict this situation as follows:
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The town starts al A and ends at B. People are distributed equally along the main
stree( so that there are as many people between 0 and li as there are between ; and 1,
or, for that matter, on any two segments of the same length. Two gas stations that are
identical in all respects (including price and level of service) want to locate along the
main street, Assume that the inhabitants of the town will patronize the gas station that
is closest to them. Where, along the main street. will the gas stations [‘)()\lll()n them-

selves? That is, what are their positions at the Nash equilibrium for this game

Suppose that there is a game called “the dollar auction game.”™ This game involves
auctioning a dotlar bill to two individuals, The rules of the game are as follows: Bid-
ding starts at $.05 and increases in five-cent increments. A bidder can drop out of the
auction at any time by raising a white card that says “Surrender” When this happens,
the dollar bill goes to the bidder who did not drop out and the price is the amount of
his fast bid. The loser, however, must also pay the auctioneer the amount ol his last
bid. For example. assume that player 2 bids $.80, and player | bids $.85. Then player
2 drops out, player T wins the dollar for $.85 cents, and player 2 musl pay $.80 to the
auctioneer. Is there a Nash equilibrium for this game? 11 not, why not’

2

Let us say that there is a game called “the sealed bid mechanism game.” In this
game, a buyer and a seller will exchange a good produced by the seller. Before mak-
ing the exchange, the seller finds his cost (C) for the good, which can be any
amount between O and 100 with equal probability. This cost is known to the seller,
but not to the buyer. The buyer, on the other hand, finds the value (V) of the good to
her, which can also be any amount between 0 and 100 with equal probability. The
seller knows nothing about the value of the good to the buyer. Keeping her informa-
tion about the value of the good private, the buyer submits bid B. The seller submits
asking price C.{I'B > C, a transaction takes place at pricc P which is the average of
the bid and the asking price; that is, P = (B + C)/2.1f B < (, no transaction occurs.
When a transaction takes place, the payolls 1o the huyu and the seller are [y = V
= Pand Iy = P — C respectively. The payoffs to the buyer and the seller are zero if
no lummumn oceurs,

a) Define a strategy for the buyer and the setler in this game.
b) Show that the following strategy pairs form a Nash cquilibrium for this game.

It V= 50, bid 50,
Buyer's Strategy:
If' V<50, bid 0

It €< 50, ask 50
Seller’s Strategy:
IF > 50, ask 100.
¢} Using exactly the same argument as above, show that, in fact, the following
strategy pairs form a Nash equilibrium for this game. Consider X as any num-
ber between 0 and 100 (including these two numbers),

V=X bidX
Buyer’s Strategy:

IfV <X, bid 0.
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IfC<X, ask X.
Seller’s Strategy:
If C <X ask 100.

(Hint: See if there is any incentive to deviate.)

6. Consider the following three-person game in which player 1 chooses the row, player 2
chooses the column, and player 3 chooses the matrix that will be played.

L R L R
6,3,2 4,8,6 81,1 0,0,5
2,3,9 4,2,0 9,4,9 0,0,0

The first number in each cell is the payoff to player 1, the second number is the payoff






















