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Abstract: Game theory has had an enormous impact on the social 
sciences, and economics in particular. A Christian user of game theory 
should be at least as aware as any other user of its assumptions and 
limitations. In particular, he or she should be wary of the ethical stance 
taken in most practical applications of game theory, which is almost 
uniformly consequentialist, and most often utilitarian. However, so long 
as these limitations are understood, there is no objection in principle to 
the tools and concepts of game theory being used from a Christian point 
of view. They may even be used for explicitly Christian social or economic 
analysis, and this paper will conclude with some examples of how this 
might be done.  JEL Codes: C17, Z12, A13.  

Game theory is a set of tools used in a number of academic fields—
including economics, sociology, politics and philosophy—to 
study processes of human interaction. The name “game theory” 

is perhaps not especially helpful. Robert Aumann suggests “interactive 
decision theory” as an alternative, which would certainly be more 
descriptive.1 After all, this is a discipline which considers the behavior of 
decision-makers in interactive situations, focusing on cases where there 
is more than one decision-maker, where the outcome depends upon the 
combination of decisions, and where each decision involves considering 
what the other decision-makers will choose. “Interactive decision theory” 
describes it well, but it is probably too late to change things now. So “game 
theory” it will have to be.

Game theory began as a distinct discipline with the work of John von 
Neumann and Oskar Morgenstern (1947), and the publication of an almost 
impenetrable book on applied mathematics called The Theory of Games 
and Economic Behavior.2 But it was not until John Nash developed the 
concept of what has become known as a “Nash Equilibrium” in the early 
1950s that game theory was really able to take off.3 Since then, it has 
swept through economic thinking in all kinds of ways. A contemporary 
textbook on microeconomic theory will not able to avoid it. For example, 
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Mas-Colell, Whinston and Green (1995) has a whole section dedicated to 
game theory, and many of the applied examples in the book depend upon 
understanding it. 

Given this, any Christian involved or interested in economic thought 
will have to come to some assessment of this highly influential discipline. 
The first step, of course, will be to develop some understanding of how it 
works.

1  What Is Game Theory and What Is it Used For?

As I have already suggested, one way of describing game theory is the 
study of multi-person or interactive decision making.4 We are all familiar 
with simple, one-person decision-making—choosing from a menu at a 
restaurant, for example. Game theory is multi-person decision-making. 
We extend the scope of analysis to a wider sphere of choice. What about, 
for example, the restaurant owner, choosing what to put on the menu, how 
to structure the options and offers, and what prices to charge? Now we 
have something more interesting. Now we have a game. Making those 
choices means thinking through the choices customers will make down 
the line. 
 Game theory provides us with a set of tools for the formal, mathematical 
modelling of these kinds of interactive decision-making, extending simple 
choice (or decision) theory into something more sophisticated. In simple 
choice theory, we suppose an agent (the chooser) makes a choice from a 
choice set, according to some criteria. The agent has different preferences 
over the “states of the world” relating to each choice, and chooses 
accordingly. Game theory extends this model to suppose there is more 
than one agent. For a given agent (now called a “player”), the resulting 
outcome depends not just on that player’s choice, but on the choices of the 
other player or players. The choice a player makes is therefore influenced 
by what he or she believes the other players will choose.

The tools of game theory can then be applied to any example of social 
interaction we would like to understand better or explain. The game-
theorist builds a simple model, a game, which corresponds to what he 
or she observes in that situation in all essentials—while still remaining 
tractable. This means specifying (at least): the players, the rules of the 
game (the choices the players can make and the order in which they make 
them), and the players’ preferences over the different outcomes. A player’s 
preference for an outcome is generally described by assigning it with a 
“payoff”—a number which expresses the strength of preference relative 



3

to the other outcomes.5 
Having set up the game, the game-theorist will then want to 

say something about the different possible outcomes, under certain 
assumptions about how the players play the game and make their choices. 
A key question they will be asking is, “Which of these possible outcomes 
constitutes an equilibrium outcome?”

Equilibrium is a heavily debated and complex issue in game theory. 
The basic concept of equilibrium as proposed by John Nash denotes a state 
of affairs where, once every player has made his or her choice, no player 
has a positive incentive to change that choice, taking the other players’ 
choices as given. Astute readers will have noticed that that last condition, 
“taking the other players’ choices as given,” is quite a strong one. It 
requires that a given player’s beliefs about what the other players will do 
are somehow correct. (We shall return to this requirement in Section 2 
below). But despite the strength of the condition, a given game may have 
many such equilibria (and will always have at least one). 

We can respond to the fact that games may have multiple Nash 
equilibria in a number of ways. It may simply be one of the insights of 
game theory (more on this below). Or it may be an impediment to its 
usefulness, suggesting weak predictive power. Game theorists have 
therefore asked: can we go further than Nash equilibrium? Can we, say, 
rule out some equilibria as somehow less reasonable than others? Of the 
many proposals that have been made for ranking or selecting between 
different Nash equilibria, one worth mentioning (because we shall be 
returning to it later) is the concept of a “subgame perfect” equilibrium.6 
This applies to dynamic games, where actions are made in sequence and 
where the structure of the game may be diagrammed as a kind of decision 
tree—sometimes called the “extensive form” of a game. The criterion of 
subgame-perfection selects those equilibria of the whole game where the 
strategies are also consistent with equilibrium at every stage of the game—
i.e. in every “subgame.” Such equilibria may be found by a process known 
as backwards induction: considering first decisions made at the end of the 
game and then working backwards through the decision tree.  

There are many such “refinements” of Nash’s basic equilibrium 
concept. Many of these explore what rational behavior in complex 
interactive situations might look like, while evolutionary game theory 
studies dynamic processes of learning and social interaction whereby 
players may come to play certain equilibrium outcomes.7  

The terminology of game theory is vast and somewhat overwhelming 
at first. Some of it will be familiar and has made it into wider usage. A 
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“zero-sum game,” for example, is a game of pure conflict: either you win 
and the other player loses, or you lose and the other player wins. With some 
terminology, on the other hand, an apparent familiarity could be deceptive. 
The word “strategy,” for example, is used by game-theorists in a special, 
technical sense. A strategy is a complete description of what a player will 
do in every possible circumstance in a game. A player chooses a strategy 
to maximize her expected payoff. Chess players and businessmen will talk 
about “strategy,” but from a game-theoretic point of view a chess strategy 
and many real-life business strategies are too complex to specify in full 
detail. 

Some examples should clarify the meaning of these concepts and 
terminology. We shall consider three games that should help us think 
Christianly about game theory: a game that has become quite famous called 
“the prisoners’ dilemma,” then a class of games called “signaling games,” 
and finally a kind of bargaining game called “the ultimatum game.”

1.1 First Example: The “Prisoners’ Dilemma”
The insights into human interaction suggested by the prisoners’ dilemma 
are very powerful, so it is perhaps not surprising that it has captured 
people’s imagination and become relatively well-known. There is a story 
behind the name “prisoners’ dilemma,” apparently due to the Canadian 
mathematician Albert W. Tucker in the 1950s, based on two captured 
criminals independently being given the opportunity to cheat on their 
accomplice. But here we shall consider a slightly different story. Later on 
(Section 3 below), we are going to be thinking about how game theory can 
help us think more clearly about the moral darkness our world is in. This, 
then, is a deliberately dark story to illustrate the game.

Imagine a drug deal between two gangs, one North American and one 
Colombian. The Colombian gang has the drugs. The North American gang 
has the money in a suitcase. These are the players in the game. Everyone 
has guns. The choice facing each gang is whether to exchange peacefully, 
or whether to try to dominate the situation and open fire. Those are the 
very simple rules of the game.

We can show the outcomes from the four possible combinations in a 
table:
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The top-right entry in each box tells us what happens to the Colombian 
gang; the bottom-left, what happens to the American gang. The two gangs 
could just exchange the goods—the Colombian gang gets the money, and 
the American gang gets the drugs. But there is a temptation. If one side 
opens fire as the other side tries to exchange, then they can shoot the other 
side and get both money and drugs. On the other hand, if both sides open 
fire, then there is no exchange, and both sides retire injured.

As mentioned above, what games theorists do to study games like this 
is assign a number to represent the players’ preferences over each of the 
possible outcomes. These are the payoffs of the game. There are some 
issues and technicalities associated with these numbers which we shall 
touch on in Section 2 below, but the basic idea is pretty simple: the higher 
the number, the more the player likes that outcome.

So we might then get something like this: 

The “best” outcome overall is for both players to play fair.8 Both players 
get a payoff of 2. But the numbers show there is an incentive to cheat. The 
best payoff of 3 comes from cheating when the other player is playing fair. 
Correspondingly, the worst payoff comes from being cheated. And if both 
players cheat, neither do as well as they would have done by playing fair.

So what is likely to happen in a game like this? It is actually pretty 
clear. Both players will cheat. That is the only “Nash equilibrium” in this 
game. Remember, a Nash equilibrium is a situation where both players are 
doing the best they can for themselves, taking the other player’s choice 
as given. If Player 1 cheats, then Player 2 will do best by cheating also, 
and vice versa. That is not true for any other combination. In fact, in this 
game, you can see that the outcome is even stronger. No matter what his 
or her opponent does, a player will do best for themselves by cheating. 
Take Player 2. If Player 1 plays fair, then Player 2 will do best by cheating, 
getting a payoff of 3 instead of 2. Likewise, if Player 1 cheats, then Player 
2 also does best by cheating, getting a payoff of 0 instead of -1. Cheating 
is a dominant strategy in this game.

What we have here is the perhaps not very surprising prediction that 
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drug deals conducted in this kind of one-off fashion are likely to go wrong! 
We can, however, apply the same ideas to all sorts of situations where the 
best outcome (as ranked by the players themselves) is for all parties to 
play fair, but where each party has an incentive to cheat. Similar ideas will 
apply to any exchange situation. Sellers have an incentive to supply shoddy 
goods; buyers have an incentive to keep back the cash. The prisoners’ 
dilemma then gives us an explanation for why markets may fail under 
certain conditions. Or consider the use of a common resource: common 
land, or fishing in the open sea, for example. Everything is fine if each 
person takes their fair share. But everyone has an incentive to take more 
than their fair share. Resources get over-exploited. Or think about getting 
countries to reduce carbon emissions. It might be possible if everyone 
were to play their part. But every country has an incentive to hold back. 
Climate change talks collapse or the outcome gets watered down.9

The prisoners’ dilemma is very interesting for economists. Consider the 
laissez-faire claim that if you just let people do the best for themselves—
optimize their own situation—then we get the best outcome for society. It 
may be that free markets often do work, and work well, and that even when 
they do not work well they may be better than the alternatives, so laissez-
faire still might be a good rule of thumb. But the prisoners’ dilemma is 
a powerful counter-example to the claim that selfish individual behavior 
inevitably leads to good social outcomes. In the prisoners’ dilemma, self-
optimizing behavior leads to a sub-optimal outcome.

1.2 Second Example: Signalling Games
A signaling game is an example of a dynamic game—things happen over 
time. There are two players, a sender and a receiver. The basic rules and 
order of the game are these:

•	 The sender is one of several types
•	 The sender sends a message (with an action)
•	 The receiver gets the message, updates his or her beliefs about 

the sender’s type, and then responds
As before, it is helpful to tell a story to illustrate the game. The date is 490 
BC and there is a battle going on between the Greeks and the Persians 
near the town of Marathon. In Athens, 26 miles away, they are waiting for 
news of the battle. Let us suppose there are two types of messenger. One 
type is a Greek patriot. The other type is actually a Persian spy. The Greek 
patriot has seen the battle won and wants to convince Athens so that they 
can rejoice. The Persian spy wants the Athenians to think they have won 
when they have not, so the Greeks do not send reinforcements.
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The messenger has a choice: he can either run or walk. So here is the 
signaling problem facing the Greek patriot messenger: What can he do 
to persuade the Athenians that he is not a spy and is telling the truth? 
The answer is: he can run. Indeed, this is what happened according to the 
Legend of Marathon. The Greek messenger Pheidippides ran all the way 
from Marathon to Athens, cried out “We have won,” and collapsed and 
died on the spot from exhaustion.

This is what we find in signaling games where different types of sender 
are able to correctly signal their type—often they have to undergo a visible 
cost to persuade the receiver. It is the sort of cost a false messenger would 
not be prepared to undergo. For example, if you were very wealthy, you 
might want to signal your wealth by buying a Rolls Royce at huge cost. If 
you were very clever, you might want to signal your ability by investing 
in a long and expensive education. If you are a bank and want to signal 
that you are an unusually healthy bank (among many that are not), then 
you might invest in a very obviously expensive building and expensive 
advertising.

1.3 Third Example: The “Ultimatum Game”
The ultimatum game is a kind of bargaining game between two players, 
where Player 1 has the upper hand, issuing an ultimatum, a “take it or 
leave it” offer to Player 2. Suppose there is $100 on the table to divide 
between them. This is a dynamic game, with two stages, and in the first 
stage Player 1 offers Player 2 a sum between $0 and $100. In the second 
stage, Player 2 chooses to accept or reject. If Player 2 accepts, then he 
or she gets the sum offered, with Player 1 keeping the remainder. But if 
Player 2 rejects, then both players get nothing.
 The full-blown ultimatum game has a large number of Nash equilibria, 
but only one “subgame perfect” Nash equilibrium, which is that Player 
1 offers $0 and Player 2 accepts. It is a fairly complicated game, but we 
can explain why subgame perfect outcome favors Player 1 so strongly by 
working with a similar but vastly simplified version of the game. 

Again, there are two stages. In the first stage, Player 1 chooses whether 
to “offer high” or “offer low.” If Player 1 offers high, then both players get 
$50 and the game ends. If Player 1 offers low, then the game moves to the 
second stage, and Player 2 chooses to accept or reject. If Player 2 accepts, 
then Player 1 keeps $75, leaving Player 2 with $25. If player 2 rejects, then 
both players leave with nothing.
 We can show this in a table, much like the one we used for the prisoners’ 
dilemma above:
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There are two Nash equilibria for this game.10 One is that Player 1 offers 
high and Player 2 rejects. Although in this scenario Player 2 never actually 
gets to make the choice, it is important that Player 1 believes Player 2 
would reject if given the chance (otherwise Player 1 would do better to 
offer low, gaining $75 rather than $50). The other Nash equilibrium is that 
Player 1 offers low and Player 2 accepts.
 To see why only this second equilibrium is “subgame perfect,” it is 
helpful to picture this game as a decision tree (sometimes called the 
“extensive form” of a game):

To be subgame perfect, the players need to be optimizing their payoff 
at every stage of the game. Here, it is very clear at the second stage, 
where Player 2 gets to choose between $25 and nothing, then if payoff-
maximizing, he or she will choose to accept. This choice is incompatible 
with the first Nash equilibrium. Working backwards through the decision 
tree, anticipating acceptance, Player 1 offers low.
 However, the reason why the ultimatum game has attracted now 
almost as much attention as the prisoners’ dilemma is that when the game 
is played for real in experimental conditions, very often players do not 
select the subgame perfect equilibrium. The modal offer tends to be 50-50, 
supported by the fact that low offers from Player 1 are rejected by Player 
2 a high proportion of the time. The ultimatum game would then seem 
to stand against any claim that game theory can helpfully and accurately 
portray real human interaction. 
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We shall return to this objection below, in Section 2.

1.4 Repeated Games
There are many, many types, classes, and examples of games we could 
consider. However, one class which should at least get a brief mention 
before moving on is the class of repeated games. What happens when we 
take a simple game like the prisoners’ dilemma and repeat it an infinite or 
indefinite number of times? And the basic answer is: a much, much more 
complicated game, in which the players are choosing from a large number 
of possible strategies. 
 The repeated prisoners’ dilemma has a vast number of Nash equilibria, 
and a vast number of them are subgame perfect. For example, if both 
players play a strategy called “tit-for-tat,” then that is a subgame perfect 
Nash equilibrium of the repeated prisoners’ dilemma. “Tit-for-tat” 
was popularized in Robert Axelrod’s influential book The Evolution 
of Cooperation (1984). It begins by playing fair, and then proceeds by 
copying whatever the other player did in the previous round of the game. 
Significantly, this will involving punishing the other player if they cheat. If 
they play fair, the “tit-for-tat” player will play fair; but if they cheat, they 
get cheated on. 

But two players playing “tit-for-tat” is far from the only Nash 
equilibrium of this game. If both players cheat continuously, that is also a 
Nash equilibrium of the repeated prisoners’ dilemma. In fact, there are so 
many equilibria that, in terms of payoffs, almost any outcome is possible.11 

2 A Critique of the Assumptions and Usage of Game Theory

Game theory can be and has been criticized for a large number of reasons 
and at a number of different levels. Some of these come from its nature 
as a specialized branch of rational choice theory. Criticisms of rational 
choice theory apply directly to game theory. So it is said that this is a 
theory which assumes people choose rationally, while real people are 
“clearly not rational” (an objection apparently supported by empirical 
evidence, such as that for the ultimatum game discussed above). In game 
theory, the demands and expectations on how players process information 
and form beliefs can seem especially unrealistic or restrictive. These 
objections are sometimes linked with a general unease about the ethics of 
teaching on rational choice. When the rational choice paradigm is taught 
to undergraduates, those doing so are sometimes accused of promoting 
selfish behavior, even if only implicitly.  
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Other objections that have been or could be made about game theory 
include its lack of applicability to complex situations. Notoriously, most 
real games (chess, poker, even checkers) are simply too involved to model 
using game theory. On the other hand, even for simple cases and on in 
its own terms, the predictive power of game theory can be weak. Many 
games, and all repeated games, have a multiplicity of equilibria.

Finally, in its application to real-live situations, game theory is generally 
unthinkingly utilitarian in its ethics—or certainly consequentialist. 
Outcomes are assessed according to some function of the payoffs received 
by the players. 
 Some of these objections are fair and worth reflecting on. However, 
some are unfair, and arise from various kinds of misunderstanding. For 
example, by “rational,” game theorists do not mean that they require the 
players of a game to be superhuman math-geniuses who make choices with 
a cold, calculated precision no ordinary mortal could aspire to. A rational 
choice is simply a choice that is consistent with the other choices a player 
has made. To put it another way, the numbers in a payoff matrix represent 
the revealed preferences of a player. We suppose that players’ choices are 
sufficiently stable and ordered from choice to choice. If through a choice 
or action a player reveals a certain preference, all we are supposing is that 
that same preference will express itself in other, similar choices. 

Unless it is carefully explained, the principle of revealed preference can 
sound circular and tautologous, but it is actually just a short-cut, enabling 
the game theorist to model choice-making without having to know very 
much about the complex, detailed psychology behind peoples’ choices. 
The richness of game-theoretic analysis across thousands of applications 
is then a testimony to how effective and useful this short-cut can be.12

 The assumption of rational payoff-maximization is also not necessarily 
an assumption about self-interested, selfish motivations or behavior. 
Remember that the payoffs in a game simply represent strength of 
preference. If a player has a preference for outcomes that materially 
benefit other players, for example, then that could be reflected in the 
payoffs. Payoff maximization for that player would not then be selfish or 
self-interested but rather altruistic or loving.

This means that the experimental results from the ultimatum game 
we considered briefly above do not necessarily provide evidence against 
the assumption of rational, payoff-maximizing behavior. There are many 
possible explanations for these results, but an obvious one is that the real-
life players are not playing the game we think they are. In the description 
of the ultimatum game given above, I deliberately used dollar values in 
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the outcome matrix. If the real-life players were to care only about the 
dollar sums they take home, preferring more and not less, then they 
would indeed be playing an ultimatum game. But the dollar values in the 
matrix could translate into payoffs in different ways, depending on the 
players. For example, if Player 1 preferred to act fair (either because he 
is sympathetic to Player 2 or—and this is perhaps more likely—because 
he knows he is being watched and does not want to look bad in the eyes 
of those conducting the experiment), then that should be reflected in the 
payoffs. Or if Player 2 would rather spite Player 1 and take home nothing 
than let him “get away with” an unfair offer, then that would also change 
the game dramatically. Either way, they would be playing a different game 
to the ultimatum game.13

So it is possible to defend many of the assumptions behind the theory 
of rational choice as it is used in game theory. On the other hand, it is 
worth conceding that the assumption of stability and consistency of choice 
at the heart of rational choice theory is a behavioral assumption. In some 
applications it is a good one; in others, it is not. We know that our behavior 
and choices are often not stable and consistent across different situations—
although they may still be in some sense predicable, just at a more 
complex level. As such, recent developments in behavioral economics 
(and behavioral game theory) are to be welcomed as developments that 
have the potential, at least, to loosen some of the limitations of game 
theory. Evolutionary game theory (which considers how players might 
learn to play games according to very simple processes) is also helpful 
in showing the circumstances under which players might come to play 
certain equilibria quite apart from any assumption of rationality.

Similar conclusions may be reached regarding the issues surrounding 
information processing and belief formation in game theory—especially 
under uncertainty. Game theory is not as unreflective on these issues as we 
might imagine. For example, the concept of “rationalizability” considers 
how players might play when they do not know for sure what the other 
players believe.14 

The conventional approach in game theory to choices made under 
uncertainty is expected utility theory, under which utility functions 
are linear in the probabilities across different outcomes.  Experimental 
evidence from choices made under uncertainty regularly contradicts the 
theory. But even this can be defended. Among all the available theories of 
choice under uncertainty, expected utility theory remains the best predictor 
of behavior—or, we might say, the least bad one.15 Saying this is also, 
however, acknowledging that there is ample room for development and 
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improvement. 
It is true that another limitation on game theory is its ability to model 

social interactions that are very complex. A good example here would be 
communication via language, which of course is vastly complex. Anything 
other than the most basic language interactions are impossible to model as 
a game. Nevertheless, game-theoretic ideas have been applied profitably 
to language use, beginning with David Lewis’s work, Convention (1969). 
The growing field of game-theoretic pragmatics is testimony to the 
possibilities.16

Is the prevalence of multiple equilibria in so many games and 
applications an objection to game-theoretic methods? Game theorists do 
at times seem to have thought so, pursuing ever-more elaborate devices 
and “refinements” to solve the so-called “equilibrium selection problem.” 
But the existence of multiple equilibria in games can be looked upon much 
more positively. It deflates the hubris of the analyst, forcing him or her to 
take a humble stance. It is perfectly valid to answer the question “What 
will happen?” with “Many things are possible,” even if that is not the 
answer people want to hear.

To summarize the discussion so far: A Christian user of game theory 
should be at least as aware of its assumptions and limitations as any 
other user. These suggest that game theory may be best used to model 
interactions where:

1. The choices facing players are relatively simple. 
2. All the relevant features of the interaction can be fully incorporated 

as features of the game.
3. The players have sufficient incentives to deliberate on their 

choices.
4. It is reasonable to suppose the players’ preferences are sufficiently 

stable and consistent from choice to choice.
5. The decisions faced by the players are not entirely new or 

unfamiliar. For example, they have had some similar opportunity 
to learn how to play.

Some of these conditions may be relaxed if the situation is one where the 
players are very familiar with the situation, and patterns and conventions 
of play have had time to evolve through some kind of learning mechanism. 

In short, it should be apparent that game theory can a useful tool in the 
social sciences, but only if the conditions are favorable.17

 However, it is more important to recognize the limitations of game 
theory as a normative tool. This is perhaps the main criticism we can level 
at it from a Christian point of view: that the assessments of outcomes 
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in practical application are typically unthinkingly utilitarian. At least, 
outcomes are ranked according to a consequentialist ethic of some sort, 
even if it is not utilitarian—some function of the players’ final payoffs. 
The issue here is not a technical one: that, for example, this involves the 
interpersonal comparison of utilities. It is possible to defend interpersonal 
comparisons of utility, and our reservations would also apply to some 
weaker notions that do not depend on it, such as Pareto optimality.18 
The issue is also not that a consequentialist approach is always opposed 
to a Christian understanding of ethics. After all, the Apostle Paul’s 
ethical dictum to “do everything for the glory of God” (1 Cor 10:31) is 
an encouragement to the Corinthians to consider the consequences of 
their actions for the glory of God. The issue is rather that most practical 
applications of game theory consider only the profile of payoffs, treating 
the actions which lead to them as ethically neutral, whereas it is extremely 
unlikely that the payoff outcomes contain all the information relevant to 
making an ethical assessment from a Christian point of view. Our example 
of a prisoners’ dilemma based on a drug deal above illustrates this very 
well. The utilitarian (and Rawlsian maximin) outcome is for the gangs to 
exchange successfully. A more balanced Christian approach to ethics will 
not only consider outcomes, but will relate players’ actions and character 
to biblical norms.19 However, there is no reason why a game-theoretic 
analysis may not play some role in this, as some of the examples which 
follow suggest.

3 Some Christian Applications of Game Theory

Game theory is perhaps an acquired taste and is certainly a specialist 
discipline. Nevertheless, there may be ways in which it can be used to 
shape Christian social commentary and a Christian approach to engaging 
with the world.

3.1 Critiquing Society
In this next section I want to show that the game theorists’ interest in 
how interactive choices result in certain social outcomes is actually quite 
consistent with the sort of social commentary we find in the Bible, thinking 
especially of the apostle Paul. This suggests game theory could potentially 
be a useful tool for critiquing society along biblical lines. However, we 
shall then see that game theory can only take us so far. We need Paul to 
help us go deeper in our analysis of society. When we think carefully about 
what this very useful tool for doing social science can and cannot explain, 
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it forces us to ask the deeper questions, about human desires and the 
morality of human desires. These are questions which the social sciences 
struggle with more generally.  
 Consider first these verses from Paul’s letter to the Romans, chapter 1:

28 And since they did not see fit to acknowledge God, God gave 
them up to a debased mind and to things that should not be done. 29 
They were filled with every kind of wickedness, evil, covetousness, 
malice. Full of envy, murder, strife, deceit, craftiness, they are 
gossips, 30 slanderers, God-haters, insolent, haughty, boastful, 
inventors of evil, rebellious toward parents, 31 foolish, faithless, 
heartless, ruthless. (NRSV)

Paul is writing to the Roman Christians to re-assure them about the 
Christian gospel: that it is powerful to save humanity from the mess we 
have got ourselves into—which is a social mess as well as an individual 
mess. These verses form part of his commentary on that. 

There is much one could say about these verses, but one observation 
we can make here is on the trajectory of Paul’s argument. Like a game-
theorist, Paul argues from individual desires to social outcomes. He begins 
with the individual human mind. He uses the Greek word nous to talk 
about the seat of our decision-making—what we use to make choices; 
what we use to discern what to do to get what we want. He calls our minds 
debased. But then as he expands on this, Paul’s list of wickedness moves 
from internal character qualities to external acts.  So when our minds are 
filled with envious desires, for example, or malicious thoughts towards 
others, this has a social impact. Indeed, it results in a whole long list of 
dysfunctional social behavior, including deceit, murder and family break-
up.

This movement from individual desires to social outcomes is very 
much consistent with mainstream microeconomic analysis, and within that 
a Game Theoretic approach. As we saw above, to model a social situation 
as a game, we specify what each individual player wants to happen by 
assigning individual payoffs over the different outcomes. Then we solve 
the game to give an explanation of what might happen. Given what people 
want, game theory can be a useful tool in explaining what happens. 
Moreover, compared to other kinds of economic analysis, it should help 
us understand better the role of strategic interaction in forming those 
outcomes. 

Paul’s commentary is this: when people want bad things, when they do 
not want to know God, all of their desires are corrupted. The incentives 
they respond to are twisted—and then he outlines the social consequences.
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Consider a simple example of a game-theoretic analysis along these 
lines, one which attempts to answer the question, “If people are driven 
by envy, then what happens?” What does happen to economies when 
individuals are motivated this way? This is a question I was interested in 
when personally involved full-time in economics research. If you build 
an economic model which has at its heart a game between consumers for 
social status, it raises some interesting possibilities.20

A simple version of such a game is actually a version of the prisoners’ 
dilemma we looked at earlier: 

Suppose we have two neighbors, deciding whether to buy something useful 
or to buy a status good, such as a shiny new car to replace one that works 
perfectly well. The motivation to have the status good comes from having 
it when your neighbor does not. This feels good to the person driven by 
status, who wants to evoke envy. But, as we saw above, each player in 
this game has a dominant strategy. This game suggests both consumers 
will buy the status good, with no one ending up happy. If consumers are 
making such decisions, then economies can be growing strongly, with 
plenty of innovation and activity, but as growth panders to status, people 
can be getting less happy and satisfied over time. 

However, a game-theoretic analysis can only get us so far. In Romans 
1, Paul says something about the origin of human desires which game 
theory on its own cannot explain. Paul argues that we want what we want 
because of the way we have treated God. When we get that wrong, every 
other decision we make is twisted as a result, with devastating social 
consequences. 

As we saw above, game theory, in common with most mainstream 
economics, leaves unanswered the question, “Why do people want what 
they want?” People just want what they want—period.  Mainstream 
economics also struggles with the question, “Why do we so often want to do 
bad things?” If that means “things that are bad in themselves,” mainstream 
economics would tend to treat that as invalid. What people want is usually, 
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in itself, treated as ethically neutral. If there is any commentary at all on 
what people want, it tends to be that if people get what they want, then that 
is a good thing. 

In contrast, Paul has a concrete answer to the question, “Why do people 
want what they want?” Romans 1:28 reads: And since they did not see fit to 
acknowledge God, God gave them up to a debased mind to do what ought 
not to be done. There is a play on words in the original here. We might 
pick that up by putting what Paul says like this: “…since we decided not to 
discern God, God gave us up to an undiscerning, badly discerning mind,” 
or even “…since we ignored God, God gave us up to ignorant minds.”

Thinking this way should help Christian economists shape our social 
commentary. We see people lusting after status goods yet never being 
happy, and so—perhaps using game theory—we suggest that this may 
be caused by their envy. Then we add, and are clear to add, that their 
minds are full of envy because they have ignored God. We see others 
over-exploiting common resources, so—perhaps using game theory—we 
say, that is caused by their selfish greed. Then we add, and are clear to 
add, that their minds are full of selfish desire because they have ignored 
God. We see people failing to reach clear agreement on climate change, 
so—perhaps using game theory—we say, that is caused by their self-
centeredness. Then we say, and are clear to say, that self-centeredness has 
its origins in how we have treated God.

3.2 Costly Messengers
Game theory therefore has some descriptive potential when it comes to 
critiquing our world from a Christian point of view. However, does it have 
anything more positive to contribute to our thinking? I would like to end 
by suggesting that it does.
 Consider first a question I have been asked a number of times, which 
is “How should Christians play the prisoners’ dilemma?” The answer 
people expect is, I think, that Christians should cooperate in the prisoners’ 
dilemma, playing fair, even if this is irrational. However, I also think this 
is not the correct answer. The correct answer is, “Christians should never 
find themselves playing the prisoners’ dilemma!” 

That is an obvious answer in some cases. Christians should of course 
never play the prisoners’ dilemma we looked at earlier, the one between 
two drug gangs. But the claim can be made more general. Christians should 
never play what may seem at first to be a prisoners’ dilemma, because 
their preferences over the outcomes should change from what we might 
otherwise expect.
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Consider Jesus’ teaching in Matthew 5, from the Sermon on the Mount:
43 You have heard that it was said, “You shall love your 
neighbor and hate your enemy.” 44 But I say to you, Love 
your enemies and pray for those who persecute you, 45 so 
that you may be children of your Father in heaven; for he 
makes his sun rise on the evil and on the good, and sends 
rain on the righteous and on the unrighteous. 46 For if you 
love those who love you, what reward do you have? Do 
not even the tax collectors do the same? 47 And if you 
greet only your brothers and sisters, what more are you 
doing than others? Do not even the Gentiles do the same? 
48 Be perfect, therefore, as your heavenly Father is perfect. 
(NRSV)

In other words, the “tax-collectors” and Gentiles will only “love” others 
if they think they can get something in return. But it should not be so for 
you, says Jesus. You should love anyone—even your enemies, and do so 
unconditionally. 

To put that in game-theoretic terms, what happens to Christians as they 
listen to Jesus and are transformed by the Spirit is that their preferences 
over different outcomes change. It depends a little on the situation, but 
instead of playing the prisoners’ dilemma, they might well find themselves 
playing a game more like this:

Notice some of the differences. The choices available to Player 2 (the 
Christian disciple of Jesus) are now given different labels: the choice is 
between loving and hating. It may well be that Player 2 in this situation 
would gain some material advantage from not loving if Player 1 plays fair. 
It may also be that Player 2 would suffer some material disadvantage from 
acting in love when Player 1 cheats. Nevertheless, acting in love is now a 
dominant strategy for Player 2. Under the teaching of Jesus, this is what 
Player 2 now prefers to do.
 What we are suggesting here is that Player 2 cares about the payoff 
to Player 1 and this concern is reflected in his own payoff. The idea that 
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economic agents might be able to empathize with the utility of others, 
and perhaps even internalize it, is not alien to economic thought. There 
is a whole branch of bargaining theory, for example, which supposes the 
players to have “empathetic preferences,” through which they are able to 
put themselves “into the shoes of” other players and make appropriate 
comparisons.21 Gary Becker’s analysis of the formation, dissolution, and 
structure of families was very happy to go even further, making parental 
utility dependent upon the utility of offspring.22 All we are doing in 
recasting our prisoners’ dilemma game is to extend this analysis of altruism 
within families to apply to altruism between neighbors, who may even be 
enemies.
 This is not to suggest that every situation we might normally model as a 
prisoners’ dilemma will translate into a game like this if one of the players 
is Christian. There may be other factors to bring to bear. But it seems 
likely that at least some situations we might normally model as a prisoners’ 
dilemma should be transformed like this. Jesus says: always love, even 
when it hurts. That is his teaching in the Sermon on the Mount. 

The unique Nash equilibrium of this new game is that Player 1 cheats, 
while Player 2 loves. This may dismay us. We can see that love is good, 
but what is the point of letting cheats get away with it? 

In the Sermon on the Mount, Jesus has already given the answer to this 
question, in 5:14–16:

14 You are the light of the world. A city built on a hill 
cannot be hid. 15 No one after lighting a lamp puts it under 
the bushel basket, but on the lampstand, and it gives light 
to all in the house. 16 In the same way, let your light shine 
before others, so that they may see your good works and 
give glory to your Father in heaven. (NRSV)

People will see your good works, see your love, says Jesus, and that will 
be like a beam of light in the darkness of the world.

For a game-theoretic insight into this motivation, consider one of the 
other games we looked at earlier –the signaling game. We noted that 
in signaling games, for different types of sender to be able to correctly 
signal their type, they often have to undergo a visible cost to persuade the 
receiver. It is the sort of cost a false messenger would not be prepared to 
undergo. The receiver observes this and draws the appropriate conclusions. 
Compare this to Matthew 5:16—“let your light shine before others, so that 
they may see your good works and give glory to your Father in heaven.”

Love in a hostile world is costly. But it can therefore also be a very 
powerful signal. It would not be rational to behave in such a way unless 
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one also believed in the truths of the gospel. It would be utterly irrational. 
However, that is just the sort of crazy behavior that can stop people in 
their tracks—to ask, “Why?” Provoke people to ask that question, Jesus 
suggests, and it may direct them to find answers in our heavenly Father.

In this, disciples of Jesus are of course just following in the footsteps 
of their Teacher and Master. We can look to the suffering and death of 
Jesus as the ultimate example of this kind of signaling behavior. The cross 
is the ultimate act of costly love. It is the ultimate signal of the truth and 
credibility of the message Jesus came to bring. It guarantees everything 
he said. 

One final question to ask is: What happens in our revised prisoners’ 
dilemma if two Christians play one another? The answer is straightforward. 
With acting in love being a dominant strategy for both players, we get 
the best outcome. When Christians interact, the material outcome may be 
noticeably better than when non-Christians interact.23 This too can be a 
powerful witness, as Jesus says elsewhere (John 13:34–35): 

34 I give you a new commandment, that you love one 
another. Just as I have loved you, you also should love 
one another. 35 By this everyone will know that you are 
my disciples, if you have love for one another.

4 Conclusions

Let me finish with a personal reflection. It is now some years since I have 
been involved full-time in game theory research. However, game theory 
does seem to have permanently affected how I think about things and 
approach certain problems. Hopefully, some of the arguments presented 
above suggest that this is not necessarily in conflict with my Christian 
faith, even though it is obviously wise to be wary when using analytical 
tools developed under a very different perspective on the world. 
 Game theory encourages what we might call a “sophisticated cynicism,” 
a helpful antidote to misplaced optimism about social progress in the 
world apart from the progress of the gospel. It can help the Christian 
commentator on society to give a sharper critique—even if much of the 
working (which is admittedly quite technical and could be off-putting) 
is hidden from view. Part of our presentation of the Christian message, 
just as it was for the apostle Paul, is to show how bad social outcomes 
arise from bad individual choices and desires—and then to show how bad 
individual desires come from the sort of twisted desires that want to ignore 
God. Game theory can potentially play a role in this.
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However, game theory can also sharpen how we think in other ways. 
It is particularly good for thinking through how behavioral change might 
change social outcomes in sometimes unexpected ways. The suggestions 
above on signaling the truth of the gospel with costly love could be 
an important first step in this. Costly love is not some side issue—it 
is something we desperately need to recover. It is right at the heart of 
Christian discipleship and absolutely essential for our presentation of the 
truth. And a game-theoretic approach might be one way of making its 
importance crystal clear. 

Endnotes

1 Aumann (1987), p.2.
2 In keeping with the title “Theory of Games,” the book has a whole 

chapter on playing poker and the concept of bluffing. However, the 
simplifications involved mean it is precious little use when it comes 
to actually playing.

3 John Nash was the subject of a book and then a film called A Beautiful 
Mind, starring Russell Crowe. It was a well-received film, winning 
four Oscars, including Best Picture and Best Director.  Sadly, it has 
very little of worth to say about game theory.

4 In what follows, I shall be focusing exclusively on the tools of non-
cooperative game theory. Cooperative game theory, which assumes 
that coalitions (of players) can enforce coordinated behavior, is a 
complementary approach to modeling social interaction, worthy 
of reflection in its own right. In some cases, it is able to describe 
interaction which is more complex or loosely structured, without 
having to go too far into the details of how it actually takes place.

5 More technically, a payoff in a game is a von Neumann Morgenstern 
expected utility. We shall return in section 2 to where these numbers 
come from.

6 Selten (1975).
7 An introductory text is Weibull (1995). See also Cooper (1999). The 

dynamic analysis of behavior developed in evolutionary game theory 
has a number of potential Christian applications. See for example 
Cooper (2002) for an application to church growth.

8 The fact that this is a drug deal should alert us to the possibility that 
“best” may not in fact be best. We shall return in Section 2 to the 
question, “In what sense is this the best outcome?”

9 Wydick (2008) contains multiple examples and applications of 
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the prisoners’ dilemma (and variations) in the context of economic 
development. Indeed, Bruce Wydick’s book is a wonderful introduction 
to the richness with which game-theoretic ideas can be used to address 
real-world problems.

10 Rather, there are two pure strategy Nash equilibria. There are an 
infinite number of mixed strategy Nash equilibria, where Player 1 
offers low and Player 2 randomizes between accept and reject, but 
with a probability of reject of greater than two thirds.

11 This result, which predates Axelrod’s book by about three decades, 
is sometimes called the “Folk Theorem” because no one can quite 
remember who first proved it!

12 For a longer defense of the theory of revealed preference, see Binmore 
(2009), pp. 1–24.

13 This discussion indeed raises the possibility that those playing what 
is called the ultimatum game in experimental settings may be playing 
a much more complicated game—a game of incomplete information, 
where the players do not know what type of player (and their payoffs) 
they are facing. 

14 Bernheim (1984) and, in the same volume, Pierce (1984).
15 Camerer and Harless (1994) and, in the same volume, Hey and Orme 

(1994).
16 Lewis (1969), Benz et al. (2006). Elements of this approach found its 

way into Cooper (2013).
17 Compare Ken Binmore: “In brief, rational decision theory is only a 

useful positive tool when the conditions are favorable. Economists 
sometimes manage to convince themselves that the theory always 
applies to everything, but such enthusiasm succeeds only in providing 
amunition for skeptics looking for an excuse to junk the theory 
altogether.” Binmore (2009), p.24.

18 Binmore (2009), pp. 67–74.
19 As in, for example, John Frame’s (2008) perspectival approach to 

ethics.
20 Cooper et al. (2001). 
21 There is a useful introductory discussion in Binmore (1994), pp. 56–

61.
22 For a summary, see Becker (1993), pp. 395–401.
23 Although some of his claims have been contested, Stark (1996) 

outlines some ways in which the radical love of the first Christians 
may have contributed to the extraordinary growth of the early church.

Cooper



22  FAITH & ECONOMICS

References

Aumann, R. (1987). Game theory. In J. Eatwell, M. Milgate, & P. 
Newman (Eds.), The new Palgrave: Game theory (pp. 2–53). London: 
The Macmillan Press.

Axelrod, R. (1984). The evolution of cooperation. New York: Basic 
Books.

Becker, G. (1993). Nobel lecture: The economic way of looking at 
behavior. Journal of Political Economy, 101(3), 385–409.

Benz, A., Jäger, G. & van Rooij, R. (Eds.) (2006). Game theory and 
pragmatics. Houndmills, Basingstoke, UK: Palgrave Macmillan.

Bernheim, D. (1984). Rationalizable strategic behavior. Econometrica, 
52, 1007–1028.

Binmore, K. (2009). Rational decisions. Princeton, NJ: Princeton 
University Press.

Binmore, K. (1994). Game theory and the social contract, Volume 1: 
Playing fair. Cambridge, MA: The MIT Press.

Camerer, C. & Harless, D. (1994). The predictive utility of generalized 
expected utility theories. Econometrica, 62, 1251–1290.

Cooper, B. (1999). What Christian economists should know about 
evolutionary game theory. Journal of the Association of Christian 
Economists, Issue 26.

Cooper, B. (2002). On modelling church growth. Journal of the Association 
of Christian Economists, Issue 30.

Cooper, B. (2013). Incorporated servanthood: Commitment and 
discipleship in the Gospel of Matthew. LNTS 490. London: Bloomsbury 
T&T Clark.

Cooper, B., Garcia-Peňalosa, C. & Funk, P. (2001). Status effects and 
negative utility growth. Economic Journal, 111, 642–665.

Frame, J. (2008). The doctrine of the Christian life. Phillipsburg: P&R 
Publishing.

Hey, J. & Orme, C. (1994). Investigating generalizations of expected 
utility theory using experimental data. Econometrica, 62, 1291–1326.

Lewis, D. (1969). Convention: A philosophical study. Cambridge, MA: 
Harvard University Press.

Mas-Colell, A., Whinston, M. & Green, J. (1995). Microeconomic 
theory. Oxford: Oxford University Press.

Pierce, D. (1984). Rationalizable strategic behavior and the problem of 
perfection. Econometrica, 52, 1029–1050.

Selten, R. (1975). Reexamination of the perfectness concept for 



23

equilibrium points in extensive games. International Journal of Game 
Theory, 4, 25–55.

Stark, R. (1996). The rise of Christianity: A sociologist reconsiders 
history. Princeton, NJ: Princeton University Press. 

Von Neumann, J. & Mortgenstern, O. (1947). Theory of games and 
economic behavior. Princeton, NJ: Princeton University Press.

Weibull, J. (1995) Evolutionary game theory. Cambridge, MA: The MIT 
Press.

Wydick, B. (2008) Games in economic development. Cambridge: 
Cambridge University Press. n

Cooper


