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Question 3

6points (1 +1+1+1+2)
(a) 1 point

e One point is earned for stating the actions that maximize the combined profits are for Patrick’s Pie to
“Advertise” and for Dee’s Pizzeria to “Stay Out.”

(b) 1 point
¢ One point is earned for stating that neither firm has an incentive to cheat and for explaining that Dee’s

Pizzeria profits would decrease from $0 to —$2 if Dee cheated and that Patrick’s Pie’s profits would
decrease from $175 to $100 if Patrick cheated.

(c) 1 point
e One point is earned for stating that Patrick’s Pie does not have a dominant strategy.
(d) 1 point

e One point is earned for stating two Nash equilibria as:
- Patrick’s Pie “Do Not Advertise” and Dee’s Pizzeria “Enter”
- Patrick’s Pie “Advertise” and Dee’s Pizzeria “Stay Out”

(e) 2 points

e One point is earned for correctly redrawing the payoff matrix and showing the effect of the side

payment.
Dee’s Pizzeria
Enter Stay Out
Patrick’s Pie Advertise $50, -$2 $155, $20
Do Not Advertise $150, $15 $80, $20

¢ One point is earned for stating that the Nash equilibrium is for Patrick’s Pie to “Advertise” and for
Dee’s Pizzeria to “Stay Out.”
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AP® MICROECONOMICS
2019 SCORING COMMENTARY

Question 3
Note: Student samples are quoted verbatim and may contain spelling and grammatical errors.
Overview

This question assessed students’ ability to apply game theory to analyze the behavior of two players (firms:
Patrick’s Pie and Dee’s Pizzeria) using a payoff matrix. The concepts in the question included interpretation of the
payoff matrix, identifying the actions that maximize the combined payoffs, understanding and identifying the
dominant strategy, and identifying the Nash equilibrium. Students also needed to demonstrate the ability to
redraw a payoff matrix when the market conditions change.

In part (a) students were expected to use the payoff matrix to determine which of the actions maximize players’
combined total profits by adding the individual profits. Patrick’s Pie choosing “Advertise” and Dee’s Pizzeria
choosing to “Stay Out” maximize the total profits.

Using the information in the matrix, in part (b) students were expected to recognize that neither player has an
incentive to cheat and explain, using numbers, that if Dee’s Pizzeria cheated, its profits would decrease from $0 to
-$2, and if Patrick’s Pie cheated, its profits would decrease from $175 to $100.

Part (c) required students to demonstrate their understanding of a dominant strategy by stating that Patrick’s Pie
does not have a dominant strategy.

In part (d) students were expected to recognize that this game has two Nash equilibria and identify them as
follows: Patrick’s Pie “Do Not Advertise” and Dee’s Pizzeria “Enter”; and Patrick’s Pie “Advertise” and Dee’s
Pizzeria “Stay Out.”

In part (e)(i) students had to demonstrate how a change in market conditions (Patrick’s Pie pays Dee’s Pizzeria
$20 if Dee chooses to “Stay Out”) affects the payoff matrix. Students needed to redraw the payoff matrix with
lower profits for Patrick’s Pie ($175-$20=$155; $100-$20=$80), and higher profits for Dee’s Pizzeria ($0+$20=$20;
$0+$20=$20) given Dee’s Pizzeria choice to “Stay Out.” In part (e)(ii) students needed to identify the new Nash
equilibrium: Patrick’s Pie chooses “Advertise” and Dee’s Pizzeria chooses to “Stay Out.”

Sample: 3A
Score: 6

The student answers all parts of the question correctly and earned all 6 points.

Sample: 3B
Score: 4

The response did not earn 1 point in part (b) because it incorrectly states that Dee’s Pizzeria has an incentive to
cheat. The response did not earn 1 point in part (d) because only one Nash equilibrium is identified.

Sample: 3C
Score: 1

The response earned 1 point in part (a) for correctly identifying the actions that maximize the combined total
profits for both players—Patrick’s Pie “Advertise” and Dee’s Pizzeria “Stay Out.”
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