
Chapter 11

REVIEW CONCEPTS

Battle-of-the-Sexes Game: A coordination game in which it is better for each player to choose the 
same strategy; but there are two Nash equilibria and players disagree about which one is better.

Chicken Game: A game in which the two players face a direct confrontation in which both could 
be severely damaged. An anti-coordination game in which, when both players select the same 
action, both are harmed.

Common Knowledge: The assumption that something is known by all players and that all players 
know that other players know this thing as well.

Competitive Game Theory: The branch of game theory that assumes that players cannot make 
pre-play agreements that are enforceable. Also known as non-cooperative game theory.

Complete Information Games: Games where all players know the payoff matrix and also know 
that other players know the payoff matrix.

Cooperative Game Theory: The branch of game theory that assumes that groups of players can 
make enforceable agreements before playing the game.

Coordination Game: A game in which both parties have a real incentive to get together on a 
common solution, but where coordinated action may be difficult to achieve. Coordination 
games have multiple Nash equilibria, and unless players all select the same Nash equilibrium, 
disequilibrium results.

Dominant Strategy: A strategy where the player’s best response to a choice by other players is the 
same for all possible choices by other players.

Dominant-Strategy Equilibrium: The strategy choices and payoffs that result when each player has 
a dominant strategy and plays that strategy.

Equilibrium: The resolution of a game resulting from the choice of strategies by each of the players.
Grim Trigger Strategy: The strategy that punishes a player forever for deviating from cooperation.
Iterated-Dominant-Strategy Equilibrium: The strategy choices and payoffs that result when there 

is no dominant strategy equilibrium to the full game, but elimination of dominated strategies 
leads to a dominant strategy for each player.

Market Power: The ability of an organization to significantly influence market prices.
Mixed Strategy: A strategy that specifies the probability a player will choose each available action, 

rather than specifying choice of a single action.
Nash Equilibrium: The solution to a game from which neither player has incentive to deviate 

unilaterally.
Non-Zero-Sum Game: A game in which the sum of payoffs to each of the players varies with their 

choices of strategies.
Payoff: The reward or penalty a player receives from the outcome of a game.
Payoff Matrix: A table showing the payoff to each player from each combination of actions.
Player: A participant in a game who makes decisions and obtains payoffs from the game’s outcome.
Prisoner’s Dilemma: A game in which both players can benefit from cooperation but face incen-

tives to improve their own welfare at the other’s expense.
Pure Strategy: A strategy containing only actions that are chosen for sure when called for, and no 

actions are chosen by random probability.
Single-Shot Game: A game that is not repeated.
Stage Game: The game that is repeated in a repeated game.
Tit-for-Tat Strategy: A trigger strategy that punishes deviations by the other players for one period, 

then initiates another try at cooperation.



Trigger Strategy: A strategy that punishes deviations by the other players.
Zero-Sum Game: A game in which the sum of the payoffs to each of the players is a constant 

number no matter what their strategy choices.

EXERCISES

1. United Way of River City (UWRC) is considering inviting River City General (RCG), a 
major medical center, to join its annual federated fund-raising campaign. To do so, RCG 
must discontinue its own campaign but is assured a fair share of the proceeds from the 
UWRC campaign. The expectation is that the joint campaign will raise more funds than 
the sum of two separate campaigns. However, if UWRC decides to invite RCG but RCG 
declines, UWRC will gain a public relations benefit (and raise more funds than otherwise) 
and RCG will suffer from damaged community relations and be less successful in its 
own campaign than it would have been were it not invited. If RCG expresses a wish to 
join the campaign but UWRC does not extend the invitation, then RCG will be viewed 
favorably but UWRC will suffer a public relations problem that will make its campaign 
less successful than if the issue had never come up. The payoff matrix is:

 (a) Is this a zero-sum or non-zero-sum game?
 (b) Are there dominant strategies for either player?
 (c) Are there any Nash equilibria?
 (d) What will each player decide to do?
 (e)  How sensitive is this result to the sizes of the estimated payoffs to each party? 

Experiment with the numbers in the matrix to determine the circumstances under 
which the solution would be different.

2. The board and the musician’s union of the Decibel Symphony Orchestra (DSO) are in a 
dispute about overtime pay. The union can try to get its way, or it can negotiate toreach 
a voluntary agreement. Similarly, the board can refuse to consider overtime pay and lock 
out the musicians or it can negotiate with the union. At issue is a sum of  $100,000 
from an unrestricted fund that will remain unexpended if agreement is not reached. The 
payoff matrix is:

River City General (RCG)

Accept
Invitation

Decline
Invitation

United Way of
River City
(UWRC)

Extend
Invitation 10, 10 9, 7

Don’t Invite 7, 9 8, 8



 (a) Is there a dominant strategy for either the Union or the Board?
 (b) Are there any Nash equilibria for this game when it is not repeated?
 (c)  Can you confidently predict what will happen when the game is played exactly 

once? Explain.
 (d) If this game were repeated indefinitely, what do you think will happen and why?
 (e)  If this game were repeated exactly ten times, and the board and the union both 

understood that there would be ten repetitions, what do you think will happen and 
why?

3. Lake Fishy is shared by two nonprofit summer camps, Camp Tumult and Camp 
Krazykids. Both organizations promote their fishing programs, but the fish population 
of the lake is depleted and needs restocking, which is expensive. Both camps will suffer 
in attendance and revenues if families of fishing enthusiasts stop sending their children 
to Lake Fishy. If either camp restocks Lake Fishy both camps will benefit because the fish 
don’t discriminate between Tumult and Krazykids campers. So, each camp must decide 
whether to restock the lake themselves at a modest level that they can afford. But if both 
camps decide to do so, both camps will receive bigger benefits than either could achieve 
for their individual efforts. This situation can be modeled as follows, where the payoffs 
represent revenues net of restocking costs:

 (a)  In the absence of any agreement between the two camps, what will each camp 
decide? How sure are you of your prediction, in light of the nature of this game?

 (b)  What do you expect would happen if Camp Krazykids announced its decision 
before Camp Tumult decided? How sure are you of your prediction, in light of the 
nature of this game?

 (c)  If the camps talked before deciding and made an agreement that would not be 
binding in a court of law, what would they agree to? Would both Camps stick with 
the agreement?

Board
Lockout Negotiate

Union
Strike 0, 0 90, 10

Negotiate 10, 90 50, 50

Camp Tumult

Restock Do Nothing

Camp
Krazykids

Restock 15, 15 5, 10 

Do Nothing 10, 5 7, 7 



4. Phil Anthropy is an alumnus of Wiseacre University and a potential major donor to WU. 
Phil is a sci-fi fan and also a music buff and would like to endow a professorship in extra-
terrestrial sound. WU’s cosmology and music departments have no interest in the subject 
and the university would much prefer an unrestricted gift. Phil and WU are at logger-
heads and Phil threatens to give nothing if his preference is not accommodated.

  Model this situation as a game of Chicken. What are the likely choices of strategy by 
Phil and WU? What is the expected outcome of the game? How might the situation be 
improved (e.g., the game be modified with additional strategies) so that both parties are 
happier with the result?

5. Jane Goodshoes has a great idea for a social enterprise: collecting donated used foot-
wear and sending it to leather craftsmen in less developed countries who can refurbish 
the shoes and resell them at modest prices in local markets. This venture would help 
develop entrepreneurs, boost local economies and also address the health issues of local 
people who suffer from foot injuries for lack of shoes. Jane has applied to the Podiatric 
Healthcare Foundation (PHF) for a Program-Related Investment (PRI) loan to finance her 
capital needs for this project. Jane’s organization, GoodyTwoShoes (GTS) which is an L3C 
(low profit, limited liability company) would repay the loan to PHF at below market rates. 
PHF would take a small loss in terms of return on its investments but it would benefit 
in terms of advancing its mission to improve foot health. The problem is that PHF is 
unsure whether the PRI would jeopardize its charitable tax status, given the lack of clear 
guidelines by the Internal Revenue Service on loans to L3Cs. GTS needs a loan and must 
decide whether to apply for the PRI or seek funds at a less favorable rate from a bank, 
but Jane doesn’t have the time to do both. Meanwhile, PHF must decide, as a matter 
of policy, whether or not to accept and fund such an application if it were received. The 
game can be described as follows:

The payoff numbers are estimates of the relative levels of benefits, on a scale from 1 to 10, for each 

outcome to each party. The best outcome for GTS is to receive the PRI; if it applies and is rejected it is 

out in the cold. If GTS seeks a bank loan, it benefits less and doesn’t care what PHF decides. The best 

outcome for PHF is to accept PRIs as policy but not have GTS apply; in this case it still gets credit for 

a forward looking, beneficent policy but minimizes its risk. If PHF decides to exclude PRIs as a policy 

decision, it looks bad if GTS applies and is rejected, but less bad if GTS decides not to apply.

 (a) Do GTS and PHF have dominant strategies?
 (b)  Is there an equilibrium for this game? If so, what kind(s): Dominant Strategy, 

Iterated Dominant Strategy, or Nash?

Podiatric Healthcare
Foundation (PHF)

Accept PRIs Exclude PRIs

Goody Two Shoes
(GTS) 

Apply for
PRI 10, 7 0, 5

Seek bank
loan 8, 8 8, 6



6. Recall the donations game illustrated in Figure 11.10. In the text, Figure 11.11 was 
used to show that it does not pay Bill to deviate from the grim trigger strategy by giving 
nothing in 2004 when Warren uses the grim trigger strategy. We asserted that the story 
would be different if Bill deviated from the grim trigger strategy by giving nothing in 
2008. Demonstrate that the text is correct by illustrating this case with a table like that 
in Figure 11.11. Then, create a similar table for the cases when, instead, Bill deviates by 
giving nothing in 2007. What do you learn from this last deviation?


