
1. Introduction∗

Game theory is a set of tools for modeling strategic interactions and making predictions

about how those interactions will turn out. Who will do what and what will be the likely

outcome? You will learn what these tools are in this class and get practice using them to

analyze some political and economic issues. The goal of the class is to give you enough

practice that you will be able to use these tools to analyze issues that come up in other

classes or in your professional or personal lives after you have graduated from Berkeley.

Some of the issues we will study in this class are: price-setting duopolies; Hoteling loca-

tion problems for firms and party platforms; lobbying and rent-seeking; the tragedy of the

commons; brinkmanship, nuclear and otherwise; wars of attrition, including tariff wars;

bargaining and bargaining failures as a cause of war; repeated games and the prospect

for cooperation in ongoing relationships; the possible collapse of insurance (and other)

markets when would-be buyers and sellers know different things (i.e., have asymmetric

information); and signaling one’s toughness or resolve.

The rest of this introduction provides an overview of some of the themes that will be

developing throughout the course. The first step is to define more precisely what we mean

by a strategic interaction.

1.1 What makes an interaction strategic?

A situation involves strategic interaction if at least one actor’s best course of action

depends on what another actor does. Suppose ten art collectors are participating in a

sealed-bid auction for a recently (re)discovered Rembrandt.1 Each has to secretly write

her or his bid on a piece of paper, seal it in an envelope, and pass it to the auctioneer.

The auctioneer opens the envelopes and announces the winner who is the highest bidder.

This is an example of strategic interaction. Each bidder’s best course of action depends

on what she believes the others are doing. More specifically, each bidder’s best course of

action is to bid just above what the others are bidding (assuming of course that winning

∗These are lecture notes for PS135/Econ110 at UC Berkeley by Robert Powell.
1See https://www.nytimes.com/2019/02/27/magazine/rembrandt-jan-six.html

for a recent example.
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at this price is still worth it to the bidder). If a bidder bids less than this, she will lose.

If she bids more than this, she will have overpaid.

A tariff war is another example of strategic interaction. When each side is deciding

whether to impose higher tariffs on the other, it is likely concerned about whether and

how the other will respond. Will the other give in and agree to a favorable trade deal?

Or will the other escalate with the net result that both countries economies suffer?

1.2 Static and dynamic interactions.

There are two types of strategic interaction, static and dynamic. An interaction is static

if each actor makes a single decision and does so in ignorance of what the other agents

are doing. One reason that each actor may not know what the other players are doing

is that the decisions are all made at exactly the same time. A second possible reason is

that the decisions were made at different times but were made in secret. Either way, no

player knows what any other player is doing or has done when that player has to decide

what to do. The sealed-bid auction just described is an example of a static interaction.

Each bidder has a single decision to make – how much to bid – and makes that decision

without knowing what any of the other bidders are bidding.

An interaction is dynamic if at least one actor sees what another actor has done before

deciding what to do (or at least gets some indication of what another actor has done).

The effect of this is that this actor can make the specific action she takes contingent on

what she sees the other actor or actors do. The tariff war described above is a dynamic

interaction. As the war continues, each state sees what the other has done before deciding

whether and how to escalate.

A key difference between static and dynamic interactions is that the actors cannot

make contingent threats and promises in a static interaction but can (and do!) in dynamic

interactions. Thus the question of whether or not a threat or promise is credible is moot

in a static interaction and very much alive in a dynamic interaction.

The first part of the course focuses on analyzing static interactions. We begin by

seeing how to represent a static interaction as a strategic-form game, which for reasons

elaborated below, is the most “natural” way to represent this kind of interaction. We
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Figure 1.1: Static and dynamic interactions.

then develop a set of tools that will help us make predictions about what the actors will

do in the interaction and what the outcome will be.

The second part of the course centers on dynamic interactions. We again start by

seeing how to model a dynamic interaction as a well-defined game, though in the case

of dynamic interactions the most “natural” formalization is as an extensive-form game.

(Why this is the most “natural” representation and the relation between strategic- and

extensive-form games is discussed in chapter 9.) Once we have a well-defined game we will

study the tools we need to take the credibility problem into account and make predictions

about how dynamic interactions will unfold. Figure 1.1 summarizes some of the key

differences between static and dynamic interactions.

1.3 Distinctive themes of the course.

The game theoretic topics covered in one-semester introductory courses generally do not

vary much from textbook to textbook or course to course. This reflects the two facts that,

first, there is a limited amount of time in a semester or quarter and, second, some essential

topics and building blocks have to be covered. What distinguishes this course from many
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others is the order in which the topics are developed, how the topics are motivated and

linked together, and the choice of examples and applications.

Sections 1.3.1 and 1.3.2 elaborate on these linkages and in so doing mention a number

of game-theoretic terms that will be introduced during the course. You most likely have

never heard of many of them and, as a result, may only get a little out of these two sections

the first time you read them. I suggest rereading them several times as the semester goes

on (and especially as the final exam nears). These sections provide a broader overview of

how many of the individual game-theoretic ideas will be talking about fit together.

1.3.1 A progression from weaker to stronger assumptions.

The course begins with a discussion of static interactions and games in strategic form.

After specifying what a strategic-form game is, we start to solve these games by making

the least demanding assumption possible about the way that actors play, namely, that they

do not play strictly dominated strategies. We then make progressively more demanding

assumptions until ultimately we assume that the actors can somehow coordinate on a

Nash equilibrium profile. This progression reflects a fundamental trade off. The set of

games that can be solved with the least demanding assumptions is very small. We thus

face a choice. We can limit ourselves to the least demanding assumptions at the cost of

being unable to say much if anything about most interactions. Or we can say more about

more games but at the cost of making stronger more demanding assumptions.

The pedagogic goal of emphasizing this progression and underlying trade off is to

underscore the distinction between a statement being a logically correct game-theoretic

deduction and whether or not that deduction tells us anything about the world. Discussing

the relation between geometry and experience, Albert Einstein said

As far as the laws of mathematics refer to physical reality, they are not certain;

and as far as they are certain, they do not refer to physical reality.2

The same is even “truer” of game theory. Stronger assumptions let us say more about

more games. But whether what we can say has significant empirical bite is a different

2Address to the Prussian Academy of Sciences in Berlin on Jan-
uary 27th, 1921. See https://todayinsci.com/E/Einstein_Albert/

EinsteinAlbert-MathematicsAndReality.htm.

https://todayinsci.com/E/Einstein_Albert/EinsteinAlbert-MathematicsAndReality.htm
https://todayinsci.com/E/Einstein_Albert/EinsteinAlbert-MathematicsAndReality.htm
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and often humbling question. This course focuses primarily on the “laws of game theory”

and making deductions from them about what actors will do. At the same time, the

course emphasizes that these predictions, “as far as they refer to physical reality, are not

certain.”

1.3.2 The “right” way: static before dynamic interactions.

The emphasis between static and dynamic interactions grows out of the strong belief that

the “right” way to teach and learn game theory is to start with static interactions and

stick with them through the introduction of Nash equilibria. Only then should one move

on to discuss dynamic interactions. This approach contrasts with others that start with

simple static and dynamic interactions and then take up more complicated examples and

topics.

Moving from the Nash equilibria of static interactions to the Nash equilibria of dy-

namic interactions raises the “credibility” issue. Actors cannot make contingent threats

and promises in a static interaction but can in a dynamic interaction. Are the threats

and promises encoded in each actor’s Nash equilibrium strategy credible? As we will see,

they often are not, and this is a good reason for discounting these incredible Nash equilib-

ria as plausible predictions about what will happen in dynamic interactions. Addressing

the credibility problem in increasing complicated games and with greater sophistication

provides a natural framework for linking backwards induction, subgame perfection, per-

fect Bayesian equilibria, and the intuitive criterion. Disregarding these incredible Nash

equilibria also shrinks or “refines” the set of plausible equilibrium predictions.

1.3.3 Workhorse examples and applications.

As noted above, game theory is a set of tools for modeling strategic interactions and

making predictions about how those interactions will turn out. Like most tools, one gets

better at using game-theoretic tools with practice. Much of this practice will come in this

course by analyzing a number of “workhorse” examples and applications.

Workhorse models generally leave out many details specific to particular situations.

Workhorse models focus instead on a few essential features that define a strategic envi-

ronment and that are common across a wide range of real-world situations. Indeed, one
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of the benefits of game theory is that it helps us see that the same fundamental strategic

problem often lies at the heart of many substantively diverse and seemingly unrelated is-

sues. For example, wars of attrition can take the form of price wars in economics, political

campaigns in domestic politics, and tariff wars in international relations. Despite these

very different real-world settings, the strategic problem underlying them is very much the

same.

Four important workhorse models we will study are rent-seeking, brinkmanship, wars

of attrition, and bargaining. In the coming lectures, we will see what makes rent-seeking

rent seeking? What makes a situation an example of brinkmanship? What defines a war

of attrition and makes it different than brinkmanship? And how are bargaining situations

related to yet different than brinkmanship and wars of attrition? In addition to getting

lots of practice using the tools of game theory, analyzing these workhorse models will

give you insight into the factors that shape the outcomes of a wide range of real-world

interactions.
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