[bookmark: _heading=h.gjdgxs]CHAPTER 20: GAME THEORY, STRATEGIC DECISION MAKING, AND BEHAVIORAL ECONOMICS
Questions and Exercises
1. The prisoner's dilemma game is a well-known, two-person game that demonstrates the difficulty of cooperative behavior in certain circumstances.
The assumptions are that each player acts in his self-interest, the two players do not communicate with one another, nor do they enter into binding agreements.
A binding agreement, or even just trust, as well as one person taking into account the results of the outcome of the other creates the possibility of escaping the prisoner's dilemma.
The standard model says that people are self-interested and therefore will do what's in their self-interest, they will not trust one another, and (if the game is played once) will cheat on any agreements. Experimental economics says people do take into account the effect on others when making decisions.
2. a.	It isn’t expected to change the outcome because there is nothing keeping Player A from going against her word; A is using cheap talk.
1. Verbal promises are cheap talk and do not affect the outcome.
Player A could make her pronouncement more believable if she pays Player B some amount that will be returned if she makes good on her promise. She could still defect.
3. A Nash equilibrium is the predicted outcome of a noncooperative game if each player follows his or her best strategy and assumes that the other players are following their best strategies. The solution to the prisoner’s dilemma game is a Nash equilibrium because no player can improve his payoff by changing strategy unilaterally.
4. Yes. There is no need for a dominant strategy to exist in order to have a Nash equilibrium. The outcome is a Nash equilibrium because each player has made his or her optimal choice based on the optimal choice of the other player; there is no incentive to unilaterally change their strategies.
5. a.	The dominant strategy for Firm A is to cheat. The dominant strategy for B is also to cheat.
1. Both cheat.
6. a.	Neither prisoner has a dominant strategy.
1. There are two Nash equilibria: both accuse, and both remain silent.
7. a.	Choice X is the dominant strategy for both A and B.
1. Player A: no dominant strategy; Player B: Y is the dominant strategy.
Player A: no dominant strategy; Player B: Y is the dominant strategy.
8. The prisoner’s dilemma would no longer be a dilemma if it were a sequential game because one player’s choice would be revealed. The first player would reveal his or her choice and then the second player would choose the best strategy, potentially making both better off.
9. a.	Sequential.
1. Sequential.
1. Some decisions were sequential, others simultaneous.
1. Sequential.
10. Yes, rollback strategies exist for both simultaneous and sequential games. In a sequential game, this use of backward induction will give you the best strategy for your first move. In a simultaneous game, a rollback strategy is much more difficult because it is based on the expected choices of other players made simultaneously.
11. False. People don’t always act in the way that a Nash equilibrium suggests. People don’t always make the necessary calculations, and they take the well-being of others into account when making their choice. For example, the 2/3 game is an example of a real-world observation that differs from the Nash equilibrium.
12. The multiple-play ultimatum game allows for players to send signals. Therefore, the receiver can punish a player who doesn’t share enough so that in the next round the player offers a fairer payment. This means that repeated games increase the possibility for cooperation compared to single-play ultimatum games.
13. Sellers prefer a Vickrey auction because the second highest bid in a Vickrey auction is generally higher than the highest bid in a regular sealed bid auction. In a Vickrey auction bidders have an incentive to bid their true valuation for the good since by bidding his or her true value, a bidder will win the auction without paying the higher amount.
14. a.	You would be willing to bid a little more than $100 because it is just enough to win the auction as the expected next highest bid is $100, and it does not exceed its worth to you of $250.
1. You would bid your true value because if you bid more and the second highest bid is between your true value and your offer, you would win the item, but you would make a loss (winner’s curse). If you bid more and the second highest bid is less than your true value, you win but it does not help to bid over. Bidding less than your true value does not help either because you will pay the second highest bid, and it might even hurt if the second highest bid is between your offer and your true value. You would lose the item you would have won if you had offered your true value.
15. They preferred the package of ground beef that was labeled 75% lean even though the two were identical because consumers are much more likely to choose the alternative framed as the positive option. They see 25% fat as a loss of health (negative) and 75% lean as a gain to health (positive). This is an example of a framing effect. Framing effects are the tendency of people to base their choices on how the choice is presented.
16. It takes just a few people to act rationally because if “money is left on the table,” the few people who act rationally will take advantage of the irrationality of others, and they will take that money off the table.
Questions from Alternative Perspectives
1. Religious
The Golden Rule (love your neighbor as yourself) is an idea common to all major religions. Therefore, one could expect that people with religious training will make those choices that make the other players as well off as they themselves would like to be. This would affect the outcome of strategic games. Whether this interaction is preferable is up for debate.
2. Austrian
Game theory, I would argue, better fits Ludwig von Mises’ definition of economics because it focuses on the very basic component of economics—human action. Supply/demand analysis also studies human action, but in a narrower way with very specific assumptions.
3. Feminist
If women are more likely to collaborate and trust others, as empirical evidence suggests they are, women may be more likely to avoid the prisoner’s dilemma problem, since they will not be as willing to believe that the other prisoner will follow their self-interest. Which is preferable is up to debate.
4. Institutionalist
Game theory uncovers how social constructs (accepted ways of doing and being such as trust and rules of thumb) affect economic outcomes. Because social constructs are institutions, game theory demonstrates the importance of institutions.
5. Feminist
What is disturbing about the scene from the movie, A Beautiful Mind, is that women are portrayed as objects to be acquired in a game that depends solely on the choices made by men. Economic sensibility has many meanings and can encompass the idea that some things are beyond value. So, I would say that although Nash violates feminist ideals, both he and feminists can represent economic sensibility.
6. Radical
The assumptions of the standard model are that individuals are selfish and rational. Behavioral economics is showing us that individuals are more nuanced; they are purposeful rather than fully rational; they demonstrate enlightened self-interest, rather than greed, and that they are boundedly rational rather than fully “Nash-style” rational.
Issues to Ponder
1. Potential employers will use challenging courses as a screening tool. It is easy for an applicant to state that she works hard. Taking a difficult course is a way to demonstrate that statements by the applicant such as claiming to work hard are true; therefore, this is a screening device.
2. To the extent that stock market prices are the result of strategic interaction—buying stocks that you guess other people will value—stock market pricing has similarities to the two-thirds game. If the market is falling in value and there doesn’t seem to be an underlying model to the fall in stock prices, stockbrokers might try to guess the average of how low they think the stock market will go before buying again. In that case this averaging will end up with lower and lower prices, just like the two-thirds game. The difference is that the stock market has some underlying fundamental value that affects the expectation and directs people to not attempt to estimate a number that is two-thirds of the average, but that is the average. In that case, the tendency for the price estimates to become unstable is removed. The stock market might have bubbles and those bubbles may burst, but fundamentals place some limits on those bubbles.
3. a.	The Nash equilibrium is for both players to defect.
1. The payoff is not symmetric. B has the advantage. In the Nash equilibrium, Player B gains 0.5 while A gains nothing. B gains more when player A cooperates. This might have made Player A more likely to defect than cooperate. That is, indeed, what happened. Player A cooperated 68 times while Player B cooperated 78 times. They jointly cooperated 60 times.
They cooperated to try to maximize their joint payoff. Such cooperation was made possible by trust that built up over successive games.
Each chose to defect because he no longer had the opportunity to either reward or punish the other player with subsequent plays.
4. a.	There is a strong tendency for the dollar to be auctioned off for more than a dollar because if the highest bid was 99 cents and the second highest bid was 98 cents, the 2nd highest bidder could do better by bidding $1 because he would not only pay the $1, but also win the dollar. Staying as the second highest bidder leaves him at a loss of 98 cents. But then the person at 99 cents would be better off by bidding $1.01. This goes on. No matter what the stage of the bidding, the second-highest bidder can improve his position by almost a dollar by barely topping the current high bid.
1. A rational person who does not value his or her time playing will never lose the auction because he or she will always bid more. Of course, if she is rational she will realize her time is valuable and finally stop at the point where the value of her second-highest bid is just less than the value of her time of continuing.
Because playing will lead to a position in which she will lose money, a rational person would never enter this auction, unless she received enjoyment in participating or unless she thought the other players were irrational.
5. a.	The Nash equilibrium will be 50. Notice that the winner isn't guessing 1/2 of the average, but just the average.
1. Yes. I'd expect the class to get it fairly quickly once they realized that this is different than the two-thirds game in which one must guess 2/3 of the average of the guesses.
The difference is that some people will have difficulty with the computation.
6. a.	I would expect the people who are rational to become wealthier.
1. The traditional model doesn’t take into account the endowment effect and therefore would predict that wealth distribution wouldn’t change.
I might run some experiments starting with a low number of people who are subject to the endowment effect and continue increasing that number until there is some impact on wealth distribution. All you need is a rational person with sufficient resources to take advantage of an “irrational” person.
7. In a Vickrey auction a seller who has someone at the auction submitting a bid for seller would bid an amount just less than what the seller thought would be the highest bid, thus forcing the winning bidder to pay nearly the highest amount he would be willing to pay. The person wouldn’t change his bidding strategy. He would just accept the likelihood that what he pays would be close to his bid than otherwise.
APPENDIX: GAME THEORY AND OLIGOPOLY
1.	a.	The dollar values in the payoff matrix show the change in net profit (change in profit based on the Superbowl adless the cost of the Superbowl advertisement) for each firm. In the case that neither or both advertise, we assume profit remains unchanged at $100,000.
For example, if Netflix advertises and Hulu does not (the shaded box), Netflix anticipates its revenue will rise by $130,000 ($230,000 - 100,000). Since Netflix spent $80,000 on the ad, its expected change in net profit is 50,000. Hulu’s expected profit falls by $50,000.
	Netflix

	Hulu
	
	Advertise
	Not Advertise

	
	Advertise
	N: -$80,000
H: -$80,000
	N: -$50,000,
H: $50,000

	
	Not Advertise
	N: $50,000,
H: -$50,000
	N: 0
H: 0


1. There is no dominant strategy.
However, there are two Nash equilibria: upper right and lower left corners.
2. a.
	TwiddleDee

	TwiddleDum
	
	Cheat
	Not Cheat

	
	Cheat
	Dum: $1.5, Dee: $1.5
	Dum: $3, Dee: $1

	
	Not Cheat
	Dum: $1, Dee: $3
	Dum: $2, Dee: $2


1. You would advise TwiddleDee (Mr. Notsonice) to cheat since he can probably expect TwiddleDum to cheat.
If the game is played many times, you’d recommend that TwiddleDee figure out an agreement with Twiddledum so that their combined profit increases. If either firm cheats in the first cycle of the game, then their agreement will likely fall apart.
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