
13. Brinkmanship∗

The previous lectures have largely focused on developing game-theoretic tools for ana-

lyzing strategic interactions. The next lectures use these tools to study three broad kinds

of strategic interaction: brinkmanship, wars of attrition, and bargaining. We develop

“workhorse” models of these interactions. A workhorse model leaves out many details in

order to highlight some of the essential features that define the strategic environment and

drive the interaction.

A credibility problem lies at the heart of brinkmanship. Roughly, brinkmanship is

a way of trying to exert coercive pressure by threatening to impose a sanction that is

so costly to the threatener to carry out that the threat to impose the sanction seems

inherently incredible. Thomas Schelling developed the idea of brinkmanship as a way to

understand nuclear crises between the United States and Soviet Union during the Cold

War, but it describes many other situations as well.1 We start with Schelling’s notion of

nuclear brinkmanship and then describe brinkmanship more generally.

13.1 Nuclear brinkmanship.

Both the Soviet Union and the United States had exploded hydrogen bombs by the early

1950s, and it was clear that both states would eventually acquire a secure second-strike

capability. That is, each country would be able to launch a devastating attack against

the other even after absorbing an all-out first strike from the other. This condition came

to be called mutually assured destruction or MAD.

Nuclear strategists and policy makers tried to understand how political conflicts of

interest would play out when both sides had secure second-strike forces. A state’s assured-

destruction capability gives it the ability to make the cost that an adversary has to bear

in any conflict outweigh any possible gains. If, therefore, a state’s threat to impose these

costs were sufficiently credible, an adversary would prefer backing down. The ability to

exert coercive pressure would therefore seem to turn on the credibility of the threat. But

∗These are lecture notes for PS135/Econ110 at UC Berkeley by Robert Powell.
1See Schelling’s The Strategy of Conflict published in 1959 and Arms and Influence

published in 1966.

1



13.1 NUCLEAR BRINKMANSHIP. 2

Figure 13.1: The brink as a sharp cliff.

how can a state credibly threaten to launch an attack would that would mean one’s own

destruction when the other state retaliated with a second strike? Indeed, given that both

states have second-strike capabilities and can make the costs outweigh any gains, why

would either state be any more able to exert pressure on its adversary than its adversary

would be able to exert on it? Why do these capabilities not simply cancel each other out?

Is a MAD world the same as a world without nuclear weapons?

Schelling’s idea of brinkmanship tries to answer these questions. In the brinkmanship

metaphor, two people, each representing a country, are tied together with a short rope

and standing near the brink of a cliff. If either person goes over the brink, the fact

that both people are tied together means that both will fall to their deaths. This is the

methaphorical equivalent of MAD. Can either party use the other’s fear of going over the

brink as a way of getting the other to back down?

Supposes the brink is a very sharp cliff edge that can be approached without any risk

of going over as illustated in Figure 13.1. The only way one can go over is if the other

pushes her over. But pushing the other over the brink means one’s own demise, so the

threat to push the other offer is inherently incredible.

Schelling’s insight was to think of the brink not as a sharp edge that could be ap-
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Figure 13.2: The brink as a rounded cliff.

proached without risk, but as a rounded cliff as suggested in Figure 13.2. The closer

one got to the brink, the steeper it was and the greater risk that one would slip and go

over the brink accidentally. In effect one could make what Schelling called “threats that

leave something to chance.” Rather that threaten to push an adversary over the brink

deliberately, one threaten to take steps that would only raise the risk of going over the

brink.

During a crisis, the parties could exert coercive pressure on each other by taking steps

toward the brink. The risk of going over would increase with every step until one side

backed down or “events went out of control” and both went over the brink. We model

brinkmanship below as a game.

13.2 Brinkmanship conflicts.

Although developed during the Cold War to think through the dynamics of nuclear crises

like the Cuban missile crisis, brinkmanship is much more general.2 In the United States,

Democrats and Republicans are often said to engage in brinkmanship over the budget or

2The Cuban missile crisis of October 1962 began when the United States discovered
that the Soviet Union was secretly installing nuclear armed missiles in Cuba. The crisis
revolved around the United State’s efforts to get the Soviets to dismantle those forces.
A good account of the crisis is Fursenko, Aleksandr, and Timothy Naftali, One Hell of a
Gamble: Khrushchev, Castro and Kennedy, 1958-64. New York: Norton, 1997.
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raising the national debt ceiling.3 The negotiations between Greece and other Euro-zone

countries, primarily Germany, over restructuring Greece’s debt in the wake of the financial

crisis of 2008 have also been characterized as brinkmanship.4 So have the negotiations

between Britain and the European Union on the terms of Brexit, i.e., over the terms with

which Britain will trade with the European Union after Britain exits the Union.5

The key feature of brinkmanship – that is, what makes brinkmanship brinkmanship – is

that there is a outcome that is very costly for all of the parties. It is so costly that it would

be better to give in and accept moderate losses in order to avoid this very costly outcome.

This means that no actor can credibly threaten to deliberately bring this outcome about.

Nevertheless, each actor tries to use the other’s fear of this outcome to exert coercive

pressure by taking steps that raise the risk that this outcome will occur. During the

Cold War this outcome was a nuclear war between the United States and Soviet Union.

It is a government shutdown in budget battles in the United States. It is the economic

disruption caused by an American default on some of its obligations if the debt ceiling is

not raised. It was economic disruption and the possible collapse of many banks if Greek

debt was not restructured and it left the Euro-zone. Severe economic disruption in both

Britain and the E.U. also seemed to be a likely consequence of a no-deal Brexit.

Schelling described brinkmanship as a competition in risk taking. Each side tries to

exert coercive pressure on the other by bidding up the risk that the disastrous outcome

will occur. Eventually one side or the other finds the risk too high and quits, or the risk

is realized and both sides go over the brink.

What makes an actor more likely to prevail in brinkmanship? Intuitively, anything that

3See, for example, https://www.washingtonpost.com/opinions/

trump-should-stop-playing-his-game-of-budget-brinkmanship/

2017/04/24/1aa6a80e-291c-11e7-b605-33413c691853_story.html?

noredirect=on&utm_term=.815978171628, https://thehill.com/

policy/finance/246825-budget-brinkmanship-grips-capitol,
https://www.cfr.org/expert-brief/folly-us-debt-brinkmanship,
https://www.usnews.com/news/economy/articles/2017-08-23/

fitch-debt-ceiling-brinkmanship-threatens-us-credit-rating.
4See http://www.businessinsider.com/what-brinkmanship-means-2011-6.
5See https://www.thetimes.co.uk/article/the-eus-brinkmanship-must-end-we-all-

needabrexitdeal-vt6xfx3vj.

https://www.washingtonpost.com/opinions/trump-should-stop-playing-his-game-of-budget-brinkmanship/2017/04/24/1aa6a80e-291c-11e7-b605-33413c691853_story.html?noredirect=on&utm_term=.815978171628
https://www.washingtonpost.com/opinions/trump-should-stop-playing-his-game-of-budget-brinkmanship/2017/04/24/1aa6a80e-291c-11e7-b605-33413c691853_story.html?noredirect=on&utm_term=.815978171628
https://www.washingtonpost.com/opinions/trump-should-stop-playing-his-game-of-budget-brinkmanship/2017/04/24/1aa6a80e-291c-11e7-b605-33413c691853_story.html?noredirect=on&utm_term=.815978171628
https://www.washingtonpost.com/opinions/trump-should-stop-playing-his-game-of-budget-brinkmanship/2017/04/24/1aa6a80e-291c-11e7-b605-33413c691853_story.html?noredirect=on&utm_term=.815978171628
https://thehill.com/policy/finance/246825-budget-brinkmanship-grips-capitol
https://thehill.com/policy/finance/246825-budget-brinkmanship-grips-capitol
https://www.cfr.org/expert-brief/folly-us-debt-brinkmanship
https://www.usnews.com/news/economy/articles/2017-08-23/fitch-debt-ceiling-brinkmanship-threatens-us-credit-rating
https://www.usnews.com/news/economy/articles/2017-08-23/fitch-debt-ceiling-brinkmanship-threatens-us-credit-rating
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makes an actor more willing to run the risk of disaster should help it in the competition

in risk taking. More specifically,

• An increase in an actor’s payoff to winning should make that actor willing to run a

higher risk of disaster and more likely to prevail.

• An increase in an actor’s payoff to backing down should make that actor less willing

to run a higher risk of disaster and less likely to prevail.

• An increase in an actor’s payoff to disaster, i.e., a lower cost to disaster, should

make that actor more willing to run a higher risk of it and, consequently, and more

likely to prevail.

We will see if these intuitions hold when we find the equilibria of the brinkmanship game.

13.3 Chicken as static brinkmanship.

Chicken can be seen as a static version of brinkmanship. The payoffs to the outcome in

which both sides stand firm are worse than the payoffs for any other outcome, and, in

particular, they are worse than the payoff to giving in by submitting while the other party

continues to stand firm.

In the static game of chicken in Figure 13.3 a challenger, C, and defender, D, have

to choose between submitting, S, or standing firm, F . In addition to specific payoffs,

the figure also includes some more general notation. The payoff wj is player j’s payoff

to winning, i.e., what it gets if it stands firm and the other player submits. The payoff

to submitting is sj, and the payoff to the disastrous outcome if they both stand firm

is dj. The status quo outcome when neither stands firm is qj. A defining feature of

brinkmanship is the ranking dj < sj < qj < wj.

Although the static game of chicken captures some features of brinkmanship, it cannot

shed any light on the nature of escalation because there are no dynamics. Neither side

can threaten to take steps toward the brink or actually do so. We develop and analyze a

dynamic model of brinkmanship in the next section.
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Figure 13.3: Chicken as static brinkmanship.

13.4 A dynamic model of brinkmanship.

We model brinkmanship by trying to formalize Schelling’s metaphor in which two actors

are tied together and standing near a brink. As each edges toward the brink, the risk

of slipping over the edge rises and the coercive pressure increases. In Figure 13.4, a

challenger, C, decides whether to challenge the status quo or not. The game ends in the

status quo payoffs of (qC , qD) if there is no challenge. If C does mount a challenge, the

defender, D, has to decide how to respond.

The defender can decide not to escalate and end the crisis by submitting. The payoffs

to this are (wC , sD). If the defender does not submit, it can escalate by taking a step

toward the brink and raising some risk that both C and D will go over the brink. In

principle, D could escalate in many different ways in a real crisis. The United States during

the Cuban missile crisis decided to impose a “quarantine” around the island to prevent

military equipment from reaching Cuba. Other options the United States considered

were launching a limited air strike against the missile sites in Cuba as well as a full-scale

invasion of the island in order to be more confident that all of the nuclear missiles were

destroyed.

To keep things simple, we assume that there is only one way to escalate in the model.

D can take a step toward the brink that creates a risk δ of going over. That is, the

probably that the challenger and defender go over the brink is δ if the defender escalates.
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In terms of the tree, there is a branch representing D’s option of escalating. Nature

then decides whether the actors actually do go over the brink, ending the game in the

disastrous payoffs of (dC , dD). That happens with probability δ. With probability 1− δ,

they do not slip, and it is the challenger’s turn to decide what to do.

Figure 13.4: A brinkmanship game.

The challenger can end the crisis by quitting with payoffs (sC , wD). Or the challenger

can escalate by taking another step toward the brink. The brink gets steeper with each



13.4 A DYNAMIC MODEL OF BRINKMANSHIP. 8

step and the risk of going over increases. To model this as simply as possible, assume the

probably increases by δ with each step toward the brink. The risk the challenger runs by

taking the second step is 2δ. With probability 1− 2δ, the crisis does not go out of control

and the defender must decided what to do.

The game continues on this way with decisions alternating back and forth between

the challenger and the defender and the risk of going over the brink rising by δ with each

step. After five steps the risk is 5δ. After n steps it is nδ. Eventually one of the actors

will face a choice between quitting and taking another step which generates a 100 percent

risk of going over the brink. If the actor chooses to do that, the game ends in disaster

with payoffs (dC , dD).

Because the tree eventually ends, the brinkmanship game is a finite game with perfect

information which can be solved by backwards induction. To make things more concrete,

we start by solving a specific example. Suppose C’s and D’s payoffs to winning are wC = 5

and wD = 5, the payoffs to submitting are sC = −2 and sD = −5, and the payoffs to

disaster are dC = dD = −10. Every step out on the brink raises the risk of slipping by

20%, i.e., δ = .2. Figure 13.5a shows the brinkmanship game with these payoffs.

To solve the game by backwards induction, note that D happens to make the last

decision in the tree. (Whether C or D does depends on δ, and you should be able to

explain why.) D clearly prefers quitting at node [6] to escalating with a 100% of disaster.

So D quits as illustrated in Figure 13.5b.

C’s payoff to quitting at [5] is -2. If it escalates, there is a .8 probability of disaster and

a probability .2 that play moves to node [6]. D then quits at [6] giving C a payoff of 5. In

other words, if C escalates it faces a lottery with expected utility .8(−10) + .2(5) = −7.

Even though D is sure to quit if C escalates at [6], the inherent risk of escalating, namely,

an 80% chance of disaster is too big to be worth it. C prefers to quit at [5].

Moving up the tree, D gets -5 if it quits at [4]. If it escalates, the game ends in disaster

and with probability .6. If there is no disaster, play moves to node [5] where C quits and

D gets 5. It follows that the expected utility to escalating is .6(−10) + .4(5) = −4. D

therefore prefers to escalate.

C gets -2 if it quits at [3]. If it escalates, there is an immediate risk of disaster of .4.
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Figure 13.5: Brinkmanship with specific payoffs.
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If there is no disaster, play moves to [4] where D escalates. This in turn generates a 60

percent chance of disaster. If there is no disaster, play moves to [5] where C quits. In

other words, C can quit at [3] without generating any additional risk of disaster. Or C

can escalate, run a significant risk of disaster, and then, if there is no disaster, quit at [5].

Clearly, C should quit at [3] since there is no possibility of winning if it escalates. This

gives C a payoff of -2 while the expected utility to escalating is .4(−10) + .6[.6(−10) +

.4(−2)] = −8.08.

Now consider D’s decision at [2]. D gets -5 if it quits. If it escalates, there is a 20

percent chance of disaster. If there is no disaster, C will quit at [3]. Note that D is in

much the same position as at [5]: if it escalates and there is no disaster, C will then

quit. D was willing to take escalate at [5] where the risk of disaster was .6. It should be

willing to escalate at [3] where the risk is only .2. And so D is. Its payoff to escalating is

.2(−10) + .8[.4(−10) + .6(5)] = −2.8.

Finally, C prefers to not to challenge at [1]. Not challenging gives C zero. Challenging

moves play to [2] where D escalates and, if there is no disaster, C quits at [3]. C in other

words has no chance of winning and is sure to do worse if it escalates, getting -10 if there is

a disaster and -2 if it makes it to [3]. C ’s payoff to challenging is .2(−10)+ .8(−2) = −3.6.

The equilibrium strategies are shown in Figure 13.5b. The equilibrium path is that C

never challenges the status quo and the equilibrium payoffs are zero for both C and D.

13.5 Resolve.

Solving a brinkmanship game by having to explicitly calculate the payoffs to escalating

is very tedious and will be all the more so if the incremental risk generated by each step

toward the brink is small. If δ is one percent, there will be a hundred escalatory steps in

the tree. Fortunately there is a simpler, more general way to think about brinkmanship

and make the comparison between the payoffs to quitting and escalating.

The first step in developing the more general approach is to define an actor’s resolve.

An actor’s resolve is the maximum risk of disaster that an actor would ever be willing

to run. Roughly, resolve is how far out toward the brink an agent would ever be willing

to go.
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An actor’s resolve depends on its stakes, i.e., on its payoffs. To make this precise,

suppose that C has to decide whether to quit or escalate expecting that D will subsequent

quit if there is no disaster. This expectation maximizes C’s payoff to escalating and pins

down the maximum risk of disaster C would ever be willing to run. If C quits, it gets sC .

If it escalates, it runs risk of disaster r. If there is no disaster, D quits and C gets its payoff

to winning of wC . This means that C ’s expected payoff to escalating is rdC + (1− r)wC .

C is willing to escalate when

UC(escalate) ≥ UC(quit)

rdC + (1− r)wC ≥ sC

r ≤ wC − sC
wC − dC

.

C ’s resolve, which we denote by RC , is the maximum risk that C is willing to run. So,

RC =
wC − sC
wC − dC

.

Similarly, D ’s resolve is

RD =
wD − sD
wD − dD

.

Resolve makes it very easy to solve a brinkmanship game via backwards induction in

a more abbreviated way. The actors’s levels of resolve in the game in Figure 13.5 are:

RC =
wC − sC
wC − dC

=
5− (−2)

5− (−10)
=

7

15
≈ 47%

RD =
wD − sD
wD − dD

=
5− (−5)

5− (−10)
=

10

15
≈ 66%.

Starting at the end of the tree, where D has to decide what to do at [6], D runs a

hundred percent chance of disaster if it ecalates. This is less than its resolve, RD ≈ 66%,

which is the maximum risk it D is willing to run. So the risk is too high, and D quits.

At [5], C knows that if it escalates and there is no disaster, D will then quit. But the

risk C runs if it escalates is .8 and this is larger than C’s resolve of RC = .47. So C quits.

Similarly, D knows at [4] that if it escalates C will then quit. Moreover, the inherent
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risk of escalation at [4] is .6 which is less than D ’s resolve of .66. D prefers to escalate.

Note that since we have already calculated the maximum risk D is willing to run, we do

not have to calculate the precise payoff to escalating at [4]. All that has to be done is to

compare the risk D has to run with its resolve.

Now consider C ’s decision at [3]. C can quit and get sC without running any additional

risk of disaster. Or C can escalate and run a 40 percent chance of disaster. If there is

no disaster, D escalates at [4], running a 60 percent chance of disaster. If, again, there is

no disaster, C quits at [6]. More concisely, C ’s choice at [3] is to quit now or quit later

after having run substantial risk of disaster. So C quits. (As shown above, C ’s payoff to

escalating at [3] is .4(−10) + .6[.6(−10) + .4(−2)] = −8.08.)

D now finds itself in the same situation at [2] that it was in at [4] and [6]. If it escalates

and there is no disaster, C will quit at the next opportunity. D in these circumstances is

willing to run a risk up to its level of resolve which is RD = .66. D, however, only has to

run a risk of .2 at [3] which is well below D ’s resolve. D therefore escalates at [2].

Finally, C again faces a choice at [1] of escalating with no chance of winning or of

cutting its losses by not challenging. It gets zero if it does not challenge and the best it

can do if it escalates is get -2 if there is no disaster and play makes it to [3] where C quits.

In sum, we do not have to explicitly calculate the players’ payoffs when solving a

brinkmanship game once we know their levels of resolve. As we will see in the next section,

this makes it much easier to solve games when there are many rounds of escalation. More

importantly, the levels of resolve are the key to determining who prevails and the actors’

strategies.

13.6 Resolve and the equilibrium strategies of brinkmanship.

Consider the more general game of brinkmanship where the number of possible rounds

of escalation is large, i.e., the amount of additional risk generated by taking another step

toward the brink, δ, is small. Let N = 1/δ be the number of possible rounds where we

assume as a matter of convenience that 1/δ is an integer. When δ is small, N is large.

We are now going to solve the game via backwards induction using only the actors’

level of resolve and the basic structure of the game tree. At the last decision node in the
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tree, the actor making the decision is choosing between raising a risk of Nδ = 1 or backing

down. To be concrete, assume this actor is C. Faced with this choice, C backs down (see

Figure 13.6). Moving up the tree to D ’s decision, escalation runs an (N − 1)δ chance of

disaster. If there is no disaster, C will then back down. This means that D will escalate

if its resolve RD is at least as great as the risk is has to run, i.e., if RD ≥ (N − 1)δ. If

(N − 1)δ > RD, D quits.6

Suppose the latter inequality holds and D quits. Moving up the tree to C ’s decision,

escalation now runs an (N − 2)δ risk of disaster. If there is no disaster, D will then back

down. It follows that C prefers to escalate if (N − 2)δ ≤ RC and quits otherwise.

Assume this risk is too big, i.e., (N − 2)δ < RC , and C quits. Escalation now runs a

risk of (N −3)δ which D is willing to hazard if (N −3)δ ≤ RD. If D quits, we continue to

work up the tree. As we do, the amount of risk that an actor has to run decreases until

it is less than or equal to the resolve of the actor with the highest level of resolve. That

actor then stands firm. In symbols, an actor first stands firm at the smallest k such that

(N − k)δ ≤ max{RC , RD}.

To be concrete, assume the challenger is more resolute than the defender, i.e., RC >

RD. Then working from the end of the tree, C is the first to escalate where the risk is

(N −k)δ. The strategies are easy to characterize from here: they unzip with C escalating

at all decisions up the tree and D quitting at all decision nodes up the tree.

To see why the strategies unzip, consider D’s decision just up the tree from where

C first escalates. Were D to escalate, C would then escalate when facing risk (N − k)δ

after which D would quit when facing risk (N − k + 1)δ. D in other words can quit now

at no additional risk, or it can escalate, run some additional risk of disaster, and then

quit if there is no disaster. Clearly quitting now is better so D quits when facing risk

(N − k − 1)δ. Moving up the tree, C is sure to escalate when facing risk (N − k − 2)δ.

If C does, C runs a risk of (N − k − 2)δ < RC after which D quits. Moving up the tree

again, D quits when facing risk (N − k − 3)δ. As before, the de facto choice facing D is

to quit now without running additional risk or quit later after running some additional

6We assume D escalates if indifferent between quitting and escalating, i.e., if (N−1)δ =
RD.
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Figure 13.6: Brinkmanship with N rounds of escalation.
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risk. And so on up the tree.

To summarize the strategies when C is more resolute that D, i.e., when RC > RD:

Both players quit far out in the tree when the risk is larger than their levels of resolve.

Working up the tree, C first stands firm when the risk is (N −k)δ where k is the smallest

integer such that RC ≥ (N − k)δ. C then escalates at all nodes further up the tree and

challenges the status quo at the outset of the game. D quits at all of its decision nodes.

The equilibrium path is that C challenges and D immediately quits when challenged.

The strategies are reversed when D is more resolute. Both players quit far out in the

tree when the risk is larger than their levels of resolve. Working up the tree, D first stands

firm when the risk is (N−k)δ where k is the smallest integer such that RD ≥ (N−k)δ. D

then escalates at all nodes further up the tree. C always quits and does not challenge the

status quo. The equilibrium path is that there is no challenge. The equilibrium payoffs

are zero for both.

In short, the actor with the greatest resolve prevails as it is the first to escalate as we

work up from the end of the tree. Observe further that there is no real escalation along the

equilibrium path. If the defender’s resolve is larger than the challenger, the challenger does

not challenge. If the challenger’s resolve is larger, the defender immediately acquiesces.

When the actors’ know each other’s payoffs, they know each other’s levels of resolve and

who will ultimately prevail. The loser, knowing that it will eventually lose, wants to cut

its loses as soon as possible and therefore quits at all of its information sets. This may

change when the actor’s are uncertain of each other’s payoffs as we will see when we study

asymmetric-information games. Escalation may occur when actors are uncertain of their

adversary’s payoffs.

13.7 What makes prevailing more likely?

Having solved the game, we can compare our earlier intuitive conjectures about what

makes an actor more likely to prevail with the results of the equilibrium analysis. The

conjectures were:

• An increase in an actor’s payoff to winning should make that actor willing to run a

higher risk of disaster and more likely to prevail.
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• An increase in an actor’s payoff to backing down should make that actor less willing

to run a higher risk of disaster and less likely to prevail.

• An increase in an actor’s payoff to disaster, i.e., a lower cost to disaster, should

make that actor more willing to run a higher risk of it and, consequently, and more

likely to prevail.

Because the side with the greatest resolve prevails, anything that increases an actor’s

resolve increases its chances of prevailing. So we can evaluate the conjectures by seeing

how changes in the payoffs to winning, backing down, and disaster affect its resolve. Since

the formulas for the challenger’s and defender’s levels of resolve are the same except for

the subscripts, write resolve as R = (w − s)/(w − d) keeping in mind that a particular

actor’s resolve depends on its particular payoffs.

In keeping with the first conjecture, an increase in an actor’s payoff to winning w

increases its resolve and makes it more likely to prevail. To see that R increases as w goes

up rewrite R as

R =
w − s
w − d

=
w − d+ d− s

w − d
= 1− s− d

w − d
.

The last term on the right clearly goes down as w goes up. Subtracting a smaller amount

from 1 means leads to an increase in R.7

Resolve decreases when backing down less costly, i.e., when the payoff s goes up. In

symbols, as s increases the numerator w − s decreases and resolve R goes down. This

makes the actor less resolute and less likely to prevail.

Finally, as disaster becomes less costly, i.e., the payoff to disaster increases, the de-

nominator w− d goes down. This drives the level of resolve R = (w− s)/(w− d) up and

makes prevailing more likely.

In sum, the equilibrium explains how changes in the actors’ stakes affect the outcome

of the game and the likelihood of prevailing.

7More generally, we could establish the effects of changes in w, s, and d, by showing
that the derivative of R with respect to w is positive and the derivatives of R with respect
to s and d are both negative.
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