
2. Static Interactions and Strategic-Form Games∗

In a static interaction each actor makes a single decision and does so in ignorance of

what the other actors are doing. The most natural way to represent a static interaction is

as a strategic-form game. (Why this is the most natural way will be explained later.)

A strategic-form game is comprised of three elements. The first is a list of the players

or actors. Who is making decisions? We will refer to the decision makers as the actors,

agents, or players.

The second element is the set of actions each player can take. What options or

alternatives does a player have to choose from when deciding what to do? The set of

alternatives an actor has may vary from actor to actor, or all actors may have to choose

from the same set of options. The actions an agent can take in a static interaction are its

strategies. Taken together the first two elements describe the strategic environment in

which the players are interacting.

The third element describes the players’ motivations and goals. When we start making

predictions about the outcomes of strategic interactions, those predictions will depend on

both the physical environment in which the actors interact – who can do what with what

effect – and on the motivations of the players. Given all the possible ways that the

interaction could turn out, how would each player like it to turn out? To describe these

motivations, each player is assumed to have a ranking from best to worst over the possible

ways the game can be played. In many economic situations, we will be able to use an

actor’s monetary payoffs as it’s ranking of possible outcomes. In many other settings,

there are no monetary payoffs. Nevertheless, the actors can still rank possible outcomes

from best to worst.

2.1 A first example: chicken.

As a first example, consider a simple game of brinkmanship or chicken often used to model

a stand off between two actors. The basic idea in brinkmanship is that if both actors stand

firm, then the stand off ends disastrously for both, i.e., in war if the underlying stand

∗These are lecture notes for PS135/Econ110 at UC Berkeley by Robert Powell.
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off is an international crisis, in a trade war if the underlying dispute is over tariffs, or a

government shutdown if the stand off is over governmental spending levels and policies. If,

by contrast, one actor stands firm and the other submits, then the former wins, the latter

loses, and they both avoid disaster. If both submit, the stand off ends in a compromise.

Crises between two countries with nuclear weapons are often described as brinkmanship

crises.

To formalize this interaction as a strategic-form game, let A and B be the two actors.

Each can take one of two actions. It can stand firm, F , or submit S. If there are two

actors and each has two strategies, then there are four different ways that the game can

be played. A can stand firm while B submits which we represent by (F, S). A can submit

while B stands firm, (S, F ). Both can stand firm, (F, F ). Or both can submit, (S, S).

Another way of saying this is that there are four different strategy profiles for the game

where a strategy profile specifies a strategy for each player. The four profiles are: (F, S),

(S, F ), (F, F ), and (S, S).

As for each player’s ranking of the four profiles, the best from A’s perspective is for

it to prevail by standing firm while B submits, (F, S). The worst is for both to stand

firm in which case the stand off ends in mutual disaster. In between, mutual compromise

is better than losing, i.e., (S, S) is better than (S, F ). Using the symbol � to mean “is

preferred to,” A’s and B’s rankings are:

A : (F, S) � (S, S) � (S, F ) � (F, F )

B : (S, F ) � (S, S) � (F, S) � (F, F ).

We now have a game in strategic form. We have specified who the players are, what

each player can do, and how each player ranks all of the possible ways that the game could

be played. It is important to emphasize that as soon as we specify these three elements,

we have defined a game in strategic form. That said, some ways of representing these

elements will prove more convenient than others when we start analyzing the game.

It is often convenient to use numbers called payoffs or utilities to represent an actor’s

preferences. A preference ranking is just an ordering: One thing is better than another.



2.1 A FIRST EXAMPLE: CHICKEN. 3

Since there are four different ways that the game can be played, i.e., four different strategy

profiles, we need four numbers, say, 1, 2, 3, 4. By convention higher numbers are associated

with higher ranked things.

Since A’s most preferred strategy profile is (F, S), A will be said to get a payoff or

utility of 4 if the game is played that way. A’s payoff is 3 if the actors play according

to the profile (C,C); 2 if profile (S, F ) is followed; and 1 if both players stand firm.

Summarizing, A’s payoffs are:

A :
(F, S)

4
�

(S, S)

3
�

(S, F )

2
�

(F, F )

1
.

Similarly, B’s payoffs are:

B :
(S, F )

4
�

(S, S)

3
�

(F, S)

2
�

(F, F )

1
.

We will say more about payoffs and utilities later. The main point to take away now

is that any four distinct numbers can be used to represent A’s preferences, and any four

possibly different numbers can be used to mirror B’s preferences. For example, we could

represent A’s preferences with -6.2, 0, .35, and 8 and B’s with -10, -5.5, 0, 3.1415 as in

A :
(F, S)

8
�

(S, S)

.35
�

(S, S)

0
�

(F, F )

−6.2

B :
(S, F )

3.1415
�

(S, S)

0
�

(F, S)

−5, 5
�

(F, F )

−10

The specific numbers must mirror the actor’s ranking of strategy profiles. If one profile is

preferred to another, the utility associated with the former must be larger than the utility

associated with the latter. But the specific numbers do not matter.

What actors know or believe about the situation they face and the motivations of

other actors plays a key role in the analysis of strategic interaction. We assume that

the game is common knowledge: each player knows all of the players’ strategies and
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payoffs, knows that all of the other players know all of the players’ players strategies and

payoffs, knows that all players know that all players know all of the player’s payoffs and

strategies, and so on. We will see the important role that this assumption plays when we

start solving games, and we will say more about it later. The main point for now is that

because each actor knows the other players’ payoffs and strategies, each actor can view

the game from any other actor’s perspective in order to predict what that actor will do.

It often proves convenient to represent the three elements of a strategic-form game as

a matrix. When there are only two actors, one actor’s strategies, say A’s, are depicted

as rows in the matrix while the other agent’s strategies are columns as in Figure 2.1a.

Each cell of the matrix corresponds to a different strategy profile, and all of the cells

taken together show all of the different ways that the game could be played. Predictions

about how an interaction will turn out amounts to which strategy profile or profiles will

be played.

Figure 2.1: Chicken in payoff-matrix form.

Figure 2.1b adds the players’ payoffs to the matrix. If play follows profile (F, S), i.e.,

A stands firm and B submits, then A gets a payoff of 4 and B gets 1. By convention the

first number in a cell is the row player’s payoff and the second is the column player’s.

In the simplest static interaction, there are two actors and each has two strategies.

The rest of this chapter goes over examples in which the actors have more than more than

two strategies and in which there are more than two actors.
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Figure 2.2: Divide the dollar demand game.

2.2 Dividing a dollar.

Two actors, say I and II are trying to divide a dollar. Each actor decides how much

it will ask for and secretly seals its bid in an envelope. After each player has bid, the

envelopes are opened. If the total amount that both I and II ask for is less than or equal

to a dollar, each player gets what she demanded. If the total is more than a dollar, i.e.,

if I and II are collectively greedy, then each actor pays 10. This is a static interaction

because each player has a single decision to make, i.e., how much to bid, and makes that

decision in ignorance of what the other player is doing.

To keep things simple for now, assume that I only has a dollar in quarters and, as a

result, can only bid in 25-cent increments. II only has dimes. Suppose further that an

agent’s payoff is the amount of money she gets.

Describing this interaction as a strategic-form game, we know who the players are.

As for the second element of a strategic-form game, namely, a list of all of the strategies

that each actor has, I, who only has quarters, can bid 0, 25, 50, 75, or 100 cents. II ’s

strategies are bids of 0, 10, 20,..., 90, 100. If we think of I as the row player and II as

the column player, we have a 5 × 11 matrix where each of the 55 cells is a different way

the game could be played.

Each actor’s payoff for a given strategy profile is assumed to be the money it gets. If,
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for example, I bids 25 and II bids 60, the sum of the bids 25 + 60 = 85 does not exceed

the amount there is to be divided, so each actor gets what she asked for. Hence, I ’s payoff

is 25 and II ’s is 60 if the game is played according to the strategy profile (25, 60). If the

game is played according to (50, 60), then the players’ total demands exceed the amount

there is to be divided, and each gets -10. Figure 2.2 shows the set of strategy profiles

and the payoffs associated with some profiles. You should be able to fill in the payoffs

associated with the rest of the cells.

2.3 Choosing a CEO.

We set up a three-player game as a final example. A three-person board of directors must

choose a Chief Executive Officer (CEO) from among three candidates. I is the chair of

the board and the two other members are II and III. The three CEO candidates are Meg,

Jeff, and Dara. The decision will be made by secret ballot. A candidate wins if he or she

gets a majority of the votes, i.e., at least two. If no candidate gets a majority, the person

for whom the chair of the board voted wins and becomes the CEO. (This way of breaking

a tie is akin to the United States Senate. The Vice President of the United States can

vote in the U.S. Senate only when there is a tie, which of course is the only time that the

vote would affect the outcome.1)

The interaction is static because the balloting is secret. No board member knows how

the other two have voted when deciding how to vote. We also have the first two elements

needed to model the interaction as a strategic-form game. We know who the players are

and what they can do. Each player can vote for either Dara, Jeff, or Meg. To simplify

the notation we will abbreviate these as D, J, and M.

As for the actors’ preferences, the board is very divided. For example, I ’s most

preferred candidate, Jeff, is II ’s least preferred candidate. The complete preferences are:

1According to Article 1, section 3 of the United States Constitution,“The Vice President of the United
States shall be President of the Senate, but shall have no Vote, unless they be equally divided.” See
www.senate.gov/civics/constitution_item/constitution.htm

www.senate.gov/civics/constitution_item/constitution.htm
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I : J � M � D (2.1)

II : M � D � J (2.2)

III : D � J � M. (2.3)

Finally, we can construct the players’ rankings over strategy profiles from the players’

preferences over candidates and the way that winner is determined. We denote a strategy

profile by (I’s vote, II’s vote, III’s vote). That is, (M,J,D) is the profile in which I votes

for Meg, II for Jeff, and III for Dara. If a strategy profile yields a player’s most preferred

candidate, the player gets a payoff of 3, 2 if the profile gives the player its next most

preferred candidate, and 1 if the player’s least preferred candidate becomes CEO.

If the players play according to the profile (M,J,D), no candidate gets a majority, so

the winner is the person for whom the chair voted, namely, Meg. This gives I a payoff of

2, II a payoff of 3, and III a payoff of 1. Comparing this profile to (J, J,M), Jeff gets a

majority and becomes the CEO resulting in payoffs of 3, 1, 2 for I, II, and III respectively.

This example highlights an important point about describing interactions in terms of

a game. Although preferences are formally defined over strategy profiles, these rankings

in practice are often derived from the players’ underlying preferences over outcomes, in

this case over who becomes CEO. A particular profile, e.g., (J, J,M), leads to a particular

outcome, and a player’s payoff for this profile is the same as its payoff for this outcome.

This way of defining rankings over profiles is alright as long as the players do not care

about how they get to a particular outcome. The profiles (J, J,M) and (J, J, J) yield the

same outcome. If all a player cares about is the outcome of the vote, that player will be

indifferent between these two profiles and get the same payoff. But this need not be the

case. Suppose the chair of the board prefers that the CEO be elected by a unanimous

vote rather than a divided vote. Then she will rank (J, J, J) over (J, J,M) and associate a

higher payoff with the former. Assuming players have preferences over profiles rather than

just outcomes allows for the possibility that they care about how they get to a particular
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Figure 2.3: Choosing a CEO.

outcome.2

Since each of the three actors has three strategies, there are 3 × 3 × 3 = 27 different

strategy profiles. Figure 2.3 is one way of visualizing the set of strategy profiles. Player

I ’s strategies are rows in the 3 × 3-matrices, and II ’s are columns. III ’s strategies are

represented by the three different matrices. If III votes for J , I and II are choosing the

row and column in the matrix at the left. If III votes for M , I and II are on the center

matrix and are on the matrix on the right if III votes for D.

For example, the profile (J,D,M) is a cell in the center matrix because III votes for

M . It is in the top row of that matrix because I votes for J , and it is in the right column

since II votes for D. It is marked with an ‘*’ in Figure 2.3. For convenience we put the

winning candidate with the payoffs in a few of the cells. I ’s payoff is listed first then II ’s

and III ’s. You should be able to fill in the other cells.

2.4 Summary.

To recap, a strategic interaction is static if each actor makes a single decision and does so

in ignorance of what the other players are doing. Static interactions are most naturally

2Alternatively, one can think of how we get to an outcome as part of a larger outcome. So selecting
J unanimously is not the same outcome as selecting J with a divided vote.
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modeled as games in strategic form (for reasons to be explained later). A strategic-form

game is composed of three elements: a list of who the player’s are, the set of options or

strategies each player has, and each player’s ranking of strategy profiles. We have also

seen some ways of visualizing these three elements.
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