
PoliSci 101. Intro to International Relations

Intro to Game Theory Cheat Sheet
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1 How do We Study International Relations?

In this course, we analyze international politics through the framework of game theory - a concept from
economics - that examines the strategic interactions between states.

1.1 Step 1. Identify Key Information

• Who are the relevant actors and their interests?

• What actions are available to each of the actors?

• What are the possible outcomes of interactions between actors?

• Given their interests, what is the preference ordering over each outcome? That is, how does each
actor rank the di↵erent possible outcomes?2

1.2 Step 2. Draw the Game

• Draw a n ⇥ n box where n = number of actions available to each actor

• On the vertical axis, write the name of player 1 (P1). On the horizontal axis write the name of player
2 (P2)

• For each row, write one of the actions P1 takes. For each column, write one of the actions P2 takes.

• In each cell, write the payo↵s or expected utility (a, b) each player would derive from that possible
outcome. Here, a = P1’s payo↵s from that outcome and b = P2’s payo↵ from that outcome.

1.3 Step 3. Solve the Game

Given each actor’s interests, what is an actor’s best response - a strategy that will lead to her highest expected
payo↵ - to the anticipated actions of another? There are many ways to solve a game.

• Underline the payo↵ a for P1 that gives them the higher payo↵ if P2 chooses the first action.

• Underline the payo↵ a for P1 that gives them the higher payo↵ if P2 chooses the second action.

• Underline the payo↵ b for P2 that gives them the higher payo↵ if P2 chooses the first action.

• Underline the payo↵ b for P2 that gives them the higher payo↵ if P2 chooses the second action.

• If both payo↵s in a cell are underlined, then this is an equilibria meaning each side has played their
best response. Neither side could improve their payo↵ by deviating (changing) to another outcome.

• Identify the Pareto optimal outcome if there is no other outcome where all players are at least as
well o↵ as another outcome and at least one player gets a higher payo↵ than that other outcome.

1Iris Malone 2016. Please do not circulate without author’s permission. Partially adapted from Lindsay Hundley.
2Higher payo↵s are more preferred outcomes
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2 Example: Prisoner’s Dilemma

In this game, two prisoners, Buster and Sam, have robbed a bank, stashed the loot (a handsome million
dollars), and have been brought in by the police for questioning. They sit in two separate rooms. Each
prisoner does not know what the other prisoner will say and would like to, ideally, protect themselves. Police
Chief Bochy admits he doesn’t have enough to fully convict the prisoners alone, but if the prisoners cooperate
with the investigation, the police will let them get away.

Each prisoner is given the opportunity to help the police and rat out the other prisoner or remain silent and
help their pal. If both betray each other, they each serve two years in prison; if both remain silent, they get
out and split the loot. Finally, if one cooperates and the other defects, then the defector will be set free and
get all the loot and the other guy will serve three years in prison.

2.1 Identify Key Information

• Who are the relevant actors and their interests?
Answer: There are 2 actors/players: Buster and Sam. Buster and Sam are both interested in self-
protection because the narrative says they would like to “protect themselves.”

• What actions are available to each of the actors?
Answer: There are 2 actions available to Buster: (1) rat out his accomplice (“defect”) or (2) remain
silent and help his accomplice (“cooperate”). Sam also has the same 2 actions available to him.

• What are the possible outcomes of interactions between actors?

Answer: There are four possible outcomes between the both of them. We’ll indicate each di↵erent
option by the combination of actions for each.

– (Buster Cooperates, Sam Cooperates): Both sides say nothing, get out, and split the loot.

– (Buster Cooperates, Sam Defects): Buster cooperates and remains silent; Sam rats out Buster.
Sam gets out and takes the whole loot. Buster serves three years in prison.

– (Buster Defects, Sam Cooperates): Buster rats out Sam; Sam cooperates and remains silent.
Buster gets out and takes the whole loot. Sam serves three years in prison.

– (Buster Defects, Sam Defects): Sam and Buster both squeal on each other; they each get two
years in prison and lose the money.

• Given their interests, what is the preference ordering over each outcome? That is, how does each
actor rank the di↵erent possible outcomes?3

Answer: Buster’s preference ordering is:
Buster gets no jail time and all the money > Both sides get out and split the loot > Buster gets two
years of jail, no loot > Buster gets three years of jail, no loot.

We re-write this in terms of the outcomes above as
(Defect, Cooperate) > (Cooperate, Cooperate) > (Defect, Defect) > (Cooperate, Defect)

Sam’s preference ordering is similar except - since he is player 2 - his preference ordering is:
(Cooperate, Defect) > (Cooperate, Cooperate) > (Defect, Defect) > (Defect, Cooperate)

3Higher payo↵s are more preferred outcomes
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2.2 Draw the Game

Figure 1: Prisoner’s Dilemma

Cooperate Defect

Cooperate Buster, Sam get no jail and split loot Buster gets jail, Sam gets the loot

Defect Buster gets all the loot, Sam gets jail Both get two years jail and no loot

Sam

B
u
s
t
e
r

This is a lot of text so we will assign payo↵s to each actor depending on what their expected utility should
be from that particular outcome arriving. I am also going to highlight Buster’s payo↵s in red and Sam’s
payo↵s in blue so we can get used to identifying who is who.

Assign numerical payo↵s. We say there are four types of payo↵s from the above story:

(1) Reward payo↵ : what each players gets for cooperating and doing the right thing saving the world
from nuclear war

(2) Temptation payo↵ : what one player gets if they break the agreement (defect), but the other one
continues

(3) Sucker payo↵ : what the other player gets if they cooperate, but the other player defects

(4) Punishment payo↵ : what they both get if neither one cooperates

Payo↵ amounts can be arbitrary for this type of game (prisoner’s dilemma) as long as they obey this rule:
T > R > P > S.4 The payo↵ in the boxes will thus look like this:

Coop Defect

Coop R, R S, T

Defect T, S P,P

Sam

B
u
s
t
e
r

Here, I assign, R = 1, T = 2, S = �3, and P = �2, but this is arbitrary. Recall higher payo↵s are better.

Figure 2: The Prisoner’s Dilemma with Numerical Payo↵s

Coop Defect

Coop 1, 1 -3, 2

Defect 2, -3 -2,-2

Sam

B
u
s
t
e
r

4This is not something we’d expect you to know or memorize.
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2.3 Solve the Game: Equilibria

Now that we have the game drawn and our pre-analysis done, we can solve for the equilibria and Pareto
outcomes.

This is iterative, but I am going to go through each of the actions for each players.

• Underline the payo↵ a for P1 that gives them the higher payo↵ if P2 chooses the first action. If Sam
chooses to cooperate, Buster can either cooperate (and get a payo↵ of 1) or defect (and get a payo↵ of
2). He wants a higher payo↵ so he will prefer to defect.

Coop Defect

Coop 1, 1 -3, 2

Defect 2, -3 -2,-2

Sam

B
u
s
t
e
r

• Underline the payo↵ for P1 that gives them the higher payo↵ if P2 chooses the second action. If Sam
chooses to defect, Buster can either cooperate (and get a payo↵ of -3) or defect (and get a payo↵ of
-2). He wants a higher payo↵ so he’ll defect.

Coop Defect

Coop 1, 1 -3, 2

Defect 2, -3 -2,-2

Sam

B
u
s
t
e
r
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• Underline the payo↵ b for P2 that gives them the higher payo↵ if P2 chooses the first action. The logic
is now flipped. If Buster chooses to cooperate, Sam prefers to defect in order to get a higher payo↵.

Coop Defect

Coop 1, 1 -3, 2

Defect 2, -3 -2,-2

Sam

B
u
s
t
e
r

• Underline the payo↵ b for P2 that gives them the higher payo↵ if P2 chooses the second action. If
Buster defects, then Sam wants to defect.

Coop Defect

Coop 1, 1 -3, 2

Defect 2, -3 -2, -2

Sam

B
u
s
t
e
r

Answer: The equilbria is the one where both payo↵s in the cell are underlined. The equilibria in the
prisoner’s dilemma is (Defect, Defect) because neither player has an incentive to deviate or change their
behavior. The Prisoner’s Dilemma game is an example of a commitment problem because both parties could
be better o↵ it they could commit to not defecting, but they have incentives to renege on this promise.

2.4 Solve the Game: Pareto Outcome

Nominate any outcome. Is it Pareto e�cient?

• (Cooperate, Cooperate): Yes, there is no other outcome where both parties would be at least as well
o↵ as if they both cooperated (that is, there is no other payo↵ where they both get at least 1).

• (Defect, Cooperate): Yes, there is no other outcome where Buster is at least as well o↵ as this one
even if Sam can get a better outcome moving.

• (Cooperate, Defect): Yes, there is no other outcome where Sam is at least as well o↵ as this one even
if Buster can get a better outcome moving.

• (Defect, Defect): No, players would both be better o↵ if they at least both cooperated.
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