
1 Solutions to Homework 5

C D
C 2,2 0,3
D 3,0 1,1

For the next two questions we will assume the Prisoner’s Dilemma is played with the above
payoffs.

1.1 Q1

1. ”Grim Trigger” vs. ”Grim Trigger”

• (C,C), (C,C) (C,C) (C,C) (C,C)

• Payoff sequence: (2, 2), (2, 2), ...

• Both players receive a discounted average of 2.

2. ”Tit-for-Tat” vs. ”Always Defect”

• (C,D), (D,D), (D,D), (D,D), (D,D)

• Payoff sequence: (0, 3), (1, 1), (1, 1), ...

• Player 1’s discounted average is a constant sequence of 1 shifted 1 period forward,
which is equal to δ. Player 2’s discounted average is (1 − δ)3 + δ = 3 − 2δ.

3. ”Tit-for-Tat-D” vs. ”Tit-for-Tat”

• (D,C), (C,D), (D,C), (C,D), (D,C)

• Payoff sequence: (3, 0), (0, 3), (3, 0), (0, 3), ...

• Player 1’s discounted average is (1 − δ)3(1 + δ2 + δ4 + ...) = 3(1−δ)
1−δ2

. Player 2’s

discounted average is (1 − δ)3δ(1 + δ2 + δ4 + ...) = 3δ(1−δ)
1−δ2

.

1.2 Q2

1. ”Tit-for-Tat” vs. ”Tit-for-Tat”

• (D,C), (C,D), (D,C), (C,D), (D,C)

• Payoff sequence: (3, 0), (0, 3), (3, 0), (0, 3), ...

• Player 1’s discounted average is 3(1−δ)
1−δ2

. Payer 2’s discounted average is 3δ(1−δ)
1−δ2

.

2. ”Modified Grim Trigger” vs. ”Modified Grim Trigger”

• (D,C), (D,D), (D,D), (D,D), (D,D)
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• Payoff sequence: (3, 0), (1, 1), (1, 1), ...

• Player 1’s discounted average is 3 − 2δ. Player 2’s discounted average is δ.

3. ”Tit-for-Tat-D” vs. ”Tit-for-Tat-D”

• (C,D), (D,C), (C,D), (D,C), (C,D)

• Payoff sequence: (0, 3), (3, 0), (0, 3), (3, 0)...

• Player 1’s discounted average is (1 − δ)3δ(1 + δ2 + δ4 + ...) = 3δ(1−δ)
1−δ2

. Player 2’s

discounted average is (1 − δ)3(1 + δ2 + δ4 + ...) = 3(1−δ)
1−δ2

.

1.3 442.1 (Deviations from grim trigger strategy)
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1.4 445.1 (Tit-for-tat as a subgame perfect equilibrium)
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