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(l2) x2RYl

(l3) Y2Rzl

(14) not Y2Rxl or not y
l

Rx
2

(15) not z2RYl or not zlRy2·

From (n) , (13) and transitivity of R, we get:

(16) xlRz1 ,

and similarly from (11) and (12):

It remains to show that not

tradition that

or not Suppose by way of con-

From (18) and (11), we have:

and from (18) and (12)

but (19) and (20) contradict (15), which

to be a moral principle with respect to

completes our proof, since for J.
l

~ , it is required by definition

that J i be asymmetric and transitive in CIX C
2

•

5. Points of Justice and the Prisoners' Dilemma. It will be instructive

to apply the ideas introduced in the last section to a simple but conceptually
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.troublesome example of a two-person, non-zero-sum, non-cooperative game

known as the prisoners' dilemma.21 We quote the description from Chapter 5

of Luce and Raiffa [8]:

Two suspects are taken into custody and separated.
The district attorney is certain that they are
guilty of a specific crime but he does not have
adequate evidence to convict them at a trial. He
points out to each prisoner that each has two
alternatives: to confess to the crime the police
are sure they have done, or not to confess. If
they both do not confess, then the district attorney
states he will book them on some very minor trumped
up charge such as vagrancy and they will both receive
minor punishment; if they both confess they will be
prosecuted, but he will recommend less than the most
severe sentence; but if one confesses and the other
does not, then the confessor will go free while the
latter will get "the book" slapped at him.

Let

n = no conviction on any charge

v = vagrancy conviction

r = reduced conviction (less than maximum)

m = maximum conviction.

Then the game may be represented by:

II
I

confess not confess

confess < r,r > < n~m >

ot confess < m,n > < v,v>n

'!:.I A game is non-cooperative when no
between the players is permitted.
attributed to A. W. Tucker.

precommunication or bargaining
The prisoners' dilemma is
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where a .pair like < n,m > is interpreted so that the first member n is

the outcome to I and the second member m the outcome to II. We have

not distinguished n
I

and and mIl' etc. These consequences are

treated the same for each player. Keeping this in mind, the complete two-

person decision situation with preference rankings may be identified,

provided we introduce the one obvious preference ranking on the set of

consequences:

s ~ one element set (trivial here)

:JCl~ C2 = {m,n,r,v}

Dl ~ D
2

~ tconfess, not confess}

f = function defined by above game matrix

Rl = R
2

= weak ordering arising from linear ordering

n,v,r,m, with n most preferred.

Clearly here

and the ordering~ just~ of Cl X C
2

may be represented by the

following Hasse diagram, where two elements of C
l

X C
2

standing at the

**/same point in the diagram are not comparable under J
i
:--

The identification of Cl
and is not essential.

and C2 merely simplifies the presentation

**/ Under the equivalence relation which "identifies" elements like
< r,m > and < m,r >, C

l
XC

2
is a lattice with respect to J i ,

this fact is of no significance here.

but
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< n,n >

7'7" <,0 >

< n,m >,< m,n >

v,n>

< v,v >

< v,r >,< r,v >

<: r,r >

< v,.>'~

< r,m >, < m,r >

< m,m >

Of coUrse, only the four elements in the game matrix are of direct concern

in discussing the prisoners' dilemma. The ordering induced by J
i

on them

may be represented by:

(1)
< v,v >

1< r,r >
< n;m> •< m,n >
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The important thing is that < n,m > is not related by J i to any of the

other three elements, nor is < m,n >.

The weak relation expressed by (1) would not seem to be of much help

in guiding the choice of an action or strategy by either prisoner. As a

direct constraint on the utility function of either it scarcely imposes

any structure. Before attempting to show that considerably more can be

obtained from (1) by introducing the concept of a point of justice, it will

be useful briefly to review the game-theoretic solution of the prisoners'

dilemma.

Two concepts of optimality for two-person non-zero-sum non-cooperative

games yield the conclusion that both prisoners should choose the strategy

of confessing, which leads to the outcome or consequence < r,r>. One

concept arises from the highly appealing sure-thing principle. A strategy

or decision satisfies the sure-thing principle if no matter what your

opponent does you are at least as well off, and possibly better off, with

this strategy in comparison to ~ny other available to you. Thus if I

adheresto the sure-thing principle he should confess, for if II confesses

I gets r rather than m, and if II does not confess I gets n

rather than v; whence for every choice· of II, I is better off confessing.

A similar situation obtains for II.

In many games no strategy satisfies the sure-thing principle. But

every finite game of the class being discussed does have at least one

equilibrium point, the second concept of optimality (introduced by John
.........---'-''-''-C'" --- .

Nash [9], [10]). Roughly speaking, an equilibrium point is a set of

strategies, one for each player, with the property that these strategies
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provide a way of playing the game such that if all the players but one follow

their given strategies, the remaining player cannot do better by following

any strategy other than the one belonging to the equilibrium point. As is

easily verified, the unique equilibrium point for the prisoners' dilemma

is the pair of confession strategies, the same result obtained by application

of the sure-thing principle.

In spite of the weight of these optimality principles there are several

unsatisfactory aspects of the recommended solution. If both prisoners com-

pletely trust each other it seems more reasonable for both of them to adopt

the strategy of not confessing. Moreover, the act of confessing might from

a moral standpoint be distasteful. The various game-theoretical principles

of behavior like the two just discussed are aimed at satisfying intuitive

ideas of rational rather than moral behavior, -- the notion of rationality

being that of acting in one's own best interest without direct concern

for others. The poiht of the remainder of this paper is to contrast moral

and rational behavior, with special reference to the prisoners' dilemma.

In Section 3 I have argued that moral principles should be addressed

to consequences rather than decisions or acts. I now want to suggest that

a (first-order) moral principle concerned with consequences may lead to

a second-order moral principle which is a direct guide to action. Such

second-order moral principles maybe termed ethical rules of behavior, in

contrast to game-theoretical rational principles of behavior.~ I shall

: I still insist that the familiar homilies like "Know thyself," "No
man ought to commit murder," "Do the most perfect thing that can be
done by you" are .first-order moral principles properly applied to
consequences 0
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use the justice relation on consequences to formulate one such ethical rule

of behavior. First we define a (J,) admissible element as an element of
l

C
l

XC
2

which is not dominated under the relation J
i

by any other element.

In diagram (1) elements <v,v>, < n,m> and < m,n > are (J.) admissible.
l

In the preceding diagram only < n,n > is. Next, in analogy with the defini-

tion of an equilibrium point, let us define a (J
i

) point of justice as a set

of strategies, one for each player, such that adoption of these strategies

leads to an admissible element as outcome.

The simplest justice oriented rule of behavior is then:

(I)

If J l ~ J 2 and there is a unique point

of justice, the strategy belonging to this

point ought to be chosen.

Unfortunately, (I) is not applicable to the prisoners'

requirement that there be a unique point of justice is

dilemma, for the

not satisfied.21

A more complicated, but still relatively simple ethical rule of

behavior may be introduced in terms of the notion of a justice saturated

strategy. A strategy for player i is justice saturated (With respect

to J.) if whatever strategies are picked by the other players the resulting
l

set of strategies is a (J
i

) point of justice. The rule of behavior is then:

If for any player his set of justice saturated

(II) strategies is non-empty, he ought to choose one.

In the prisoners' dilemma each player has a unique justice saturated strategy,

It is perhaps useful to mention that in general a game of the type being
considered here does not have a unique equilibrium point; the prisoners'
dilemma is a happy exception.
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namely, the strategy of not confessing, joint use of which leads to the

reasonable outcome < v,v >.

To be sure, when a person's set of justice saturated strategies con-

tains more than one element, (II) does not lead to a unique action, and

some supplementary ethical rule of behavior may be needed. A similar

problem arises for rational game-theoretical rules of behavior and should

surprise only those who believe that satisfactory categorical rules of

action are easily come by.

If neither (I) nor (II) is applicable (and simple two-person decision

situations exist for which this is the case), the theory of justice outlined

here is of no use in determining what action to take, except in so far as

the relation J
i

is'a constraint on the person's utility function.~/

But this last problem of applicability is one of the least dif-

ficulties that face an adequate formal theory of justice. For example,

even when (II) is applicable, an "ethical" man using it may be at great

competitive disadvantage against a "rational" man. In the prisoners'

dilemma if prisoner I adopts his justice saturated strategy and prisoner

II his equilibrium point strategy, then I will receive the maximum convic-

tion. It is not easy, for me at least, to decide if this is an intuitive

argument against the formal theory of justice set forth here, or if it is

an intuitively reasonable instance of a just man getting the worst of a

situation. If the latter is the case, I think it may be claimed that a

In general
strategies
admitted.
strategies

finite games only have equilibrium points when mixed
(i. e ., probability mixtures of pure strategies) are
A discussion of Rules (I) and (II) with respect to mixed
would take us too far afield.
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man who in all situations acts according to ethical rules of behavior may

fare as well in the long run as the rational man, provided knowledge of

his standards of actions are known to his fellow man. It is an interesting

problem to determine how far this claim may be made to stick by detailed

formal analysis.

Another difficulty with the present theory is its structural weakness.

It is a priori certain that no very elaborate theory of action can be built

on the simple notion of a strict partial ordering. A major step in the

development of rational theories of behavior has been the quantification

of value (1. e., utility) and of subjective probability (1. e., reasonable

degree of belief). Plausible assumptions which will lead to quantifica­

tion of the theory of justice seem hard to find.

Making the theory of justice depend on the individual preference

rankings is very much in the spirit of modern welfare economics, but may

seem highly unsatisfactory to many philosophers. And I think it may be

rightly objected that the intuitive success of the theory depends upon

these individual preference rankings themselves satisfying certain criteria

of justice. To admit this objection is not to accede to a charge of

circularity, for moral principles of justice, logically independent of

the theory developed here, can be consistently introduced as constraints

on individual preference rankings of GIV G
2

. I simply do not have at

the present any such interesting formal principles to suggest.

However, it may be appropriate to mention an alternative way of

treating the theory developed here. The one detailed application has

been to .a non-cooperative game. In a cooperative game, fpr instance, an



~rbitr~tion situ~tion, it might be re~son~ble for the two participants who

are in conflict but who are upholders of ethical rules of behavior, to

appoint an arbitrator they both trust. The arbitrator is then asked to

make what he considers the fairest preference ranking of C
I

UC2 in terms

of his knowledge of the participants'needs and wants. Rules (I) and (II),

if applicable, might then determine the outcome of arbitration. The

immediate objection to this seems to be that if the arbitrator is going

to do the ranking, why not simply let him rank the outcomes, and then

agree on the one he considers fairest ~s the negotiated outcome. There

is ~ simple answer to such an objection. It m~y be easy to rank C
l

U C
2

,

but very difficult to r~nk CIX C2 . For example, let

Cl = ttrip to Hawaii, trip to N.Y.}

C2 = {trip to Florid~, trip to Chicago}

and the .arbitrator, knowing I and II, m~y find it easy to rank CILl C2 :

trip to Hawaii

trip to Florid~

trip to N.Y.

trip to Chicago ,

but he finds it very difficult to compare elements of Cl!)l( C
2

like

< trip to Hawaii, trip to Chicago > ~nd < trip to N.Y., trip to Florida >.

In conclusion an example may be constructed for which equilibrium

point analysis seems to lead to a more equitable and just solution of a

non-cooperative game than the theory of justice outlined here. Let
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Cl = {a,b,c \

C2 = {o:,l3,y, &1 ,

let Rl = R2 = the ranking:

a

0:

b

13

c

y

'b

and let the game matrix be:

~ 1 2

1 < a,y > < b,13 >

2 < c,O: > < b, S>

Then J l = J
2

, and we have as Hasse diagram of the justice partial ordering

< c,O: > < a,y >
o

< b,13 >

It is easily checked that decision 1 is the unique justice saturated strategy

for each player, yielding the outcome < a,y >, whereas the unique equilibrium
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point strategies yield < b,~ > as the outcome. In terms of the ordinal

properties of the consequences at least, outcome < b,~ > seems fairer

than < a,y >. I conclude that the theory of justice developed here

satisfactorily solves only a certain perhaps small proper subset of two­

person non-cooperative games.
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