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PREF

This is a series of closely inter
variously described as “theory of &
or “theory of strategy.” Strictly s
the theory of games, but within tl
the least satisfactory progress he
which there is common interest |
versaries: negotiations, war and
rence, tacit bargaining, extortion.
that in the strategy of conflict th
between, say, maneuvering in li
traffic jam, between deterring th
own children, or between the mc
ancient institution of hostages.

The analysis is neither difficu
matics or analytical apparatus as
reader. A few chapters call for a
some concepts from game theory

The first chapter {in a longer v
in early 1959 to a conference on
Mid-twentieth Century,” at Nor
the occasion and the audience
paper represents the motivation
Chapters 2 and 3 were originall
gaining.” It was evident, after t
longed to the same field as the ¢
them into the framework of gan
work if necessary, resulted in
pendices B and C. Chapters 7 tl
extensions of the same method tc
tional strategy.

Appendices B and C will be o
versant with bargaining theory ¢
been treated as an appendix only



ACE

related essays in a field that is
argaining,” “theory of conflict,”
yeaking, the subject falls within
e part of game theory in which
s been made, the situations in
as well as conflict between ad-
threats of war, criminal deter-
The philosophy of the book is
ere are enlightening similarities
mited war and jockeying in a
e Russians and deterring one’s
dern balance of terror and the

It nor so dependent on mathe-
to be inaccessible to any serious
rudimentary acquaintance with

ersion} was originally presented
“International Relations in the
thwestern University; although
were somewhat specialized, the
and theme of the entire book.
v independent articles on “bar-
hey were written, that they be-
heory of games; an effort to fit
1e theory, stretching the frame-
Chapters 4 through 6 and Ap-
wrough 10, and Appendix A, are
 particular problems in interna-

' interest mainly to readers con-
r game theory. Appendix A has
because its extended preoccupa-
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tion with a particular policy p
style of Chapter 4, where it wc

The essays are a mixture of ¢
some extent the two can be
pieces in Part IV. In my owi
separate. Motivation for the
sively from preoccupation with
problems ; and the clarification
dependent on an identification
herent either in the subject or i
two levels of theory has been c

Three people have been mos
they realize, in my continuing
Boulding, Bernard F. Haley,
associates, particularly at The
ideas and stimulated my own
Brodie, Daniel Ellsberg, Mal
William W. Kaufmann, and A
Taylor gave me valuable editor
of appreciation to R. Duncan
Games and Decisions has been
often focused critical remarks ¢
inevitable lot of a definitive s
target.

During the year before this !
located to receive stimulation,
agreement, encouragement, and
The RAND Corporation, in §
people, RAND is superb, and
few whose intellectual impact o
many others, truly too numero
affected the final shape of this
collection of people; it is a so
tellect, imagination, and good
for the shapes my ideas hawv
pressed” — but I hope it will, ;
from its responsibility for some
all,
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roblem is in some contrast to the
uld otherwise belong.

‘pure” and “‘applied” research. To
separated, as in the companion
1 thinking they have never been
purer theory came almost exclu-
(and fascination with) “applied”
of theoretical ideas was absolutely
of live examples. For reasons in-
1 the author, the interaction of the
ontinuous and intense.

t influential, probably more than
this work. They are Kenneth E.
and Charles J. Hitch. Numerous
RAND Corporation, have lent me
; I refer especially to Bernard
colm W. Hoag, Herman Kahn,
Ibert J. Wohlstetter, William W,
ia] help. And I owe a special word
Luce and Howard Raiffa, whose
of immeasurable help; if I have
n the book, it is only because the
urvey is to serve as a definitive

ook went to press I was uniquely
rovocation, advice, comment, dis-
- education. I spent the year with
anta Monica. As a collection of
I have mentioned above only the
n me was powerful and persistent ;
15 to list here, have as individuals
book. But RANT is more than a
ial organism characterized by in-
humor. RAND is not responsible
2 taken — the ‘views herein ex-
1S 4 corporation, take satisfaction
- of the ideas’ taking any shape at
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For readers who have come a
fore, the following may be of co
with the same title in The Am
XLVI No. 3, June 1956. Chapter
in The Journal of Conflict Resolt
Chapters 4, 5, and § are a somew
Strategy of Conflict,” The Journa
No. 3, September 1958, with pa
other chapters. Appendix B appes
Review of Economics and Stati
1¢959. A longer version of Chapter
tained in Klaus Knorr (ed.), 2
(Princeton: Princeton University
lishers have kindly allowed me to
modifications to make an integrate

Cambridge, Massachusetts
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ross some of the chapters be-
nvenience. Chapter 2 appeared
erican Economic Review, Vol.
3 appeared with the same title
tion, Vol. I No. 1, March 1957,
hat rearranged version of “The
! of Conflict Resolution, Vol, 11
rts eliminated that overlapped
red, with the same title, in Tke
tics, Vol. XLI No. 3, August
- 10, with the same title, is con-
JATQ and American Security,
Press, 1959). The several pub-
 reprint these papers here, with
d book.

Tuomas C. SCHELLING
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THE RETARDE
INTERNATION

Among diverse theories of co
verse meanings of the word “co
between those that treat conflict
its causes and treatment, and th
and study the behavior associate
is a further division between thc
in a conflict in all their comple
tional” and “irrational” behavio
to motivations as well as to cal
on the more rational, conscious,
speaking, the latter treat conflic
the participants are trying to “w
gent, sophisticated conflict behs
is like a search for rules of “col
ning sense.

We can call this field of study
be interested in it for at least th
in a conflict ourselves; we all ar
tional conflict, and we want to
may wish to understand how |
themselves in conflict situations
play may give us a bench mark

*The term “strategy™ is taken, here,
tinguishes games of skill, games of ch
being those in which the best course of
the other plavers do. The term is inter
the adversaries’ decisions and on their ¢
This is not the military usage,
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AL STRATEGY

nflict — corresponding to the di-
nflict” — a main dividing line is
as a pathological state and seek
nse that take conflict for granted
d with it. Among the latter there
se that examine the participants
xity — with regard to both “ra-
- conscious and unconscious, and
culations — and those that focus
artful kind of behavior. Crudely
t as a kind of contest, in which
in.” A study of conscious, intelli-
vior — of successful behavior —
rect” behavior in a contest-win-

the strategy of conflict.r We can
ree reasons. We may be involved
= in fact, participants in interna-
“win” in some proper sense. We
articipants actually do conduct
; an understanding of “correct”

L

for the study of actual behavior.

from the theory of games, which dis-
ance, and games of strategy, the latter
action for each player depends on what
ided to focus on the interdependence of
xpectations about each other’s hehavior.
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We may wish to control or in
conflict, and we want, therefore
are subject to our control can a;

If we confine our study to th
restrict ourselves by the assum
just of intelligent behavior, but
scious calculation of advantag
based on an explicit and interr
thus limit the applicability of ai
is the study of actual behavior
constraint may prove to be eith
or a caricature. Any abstractio
have to be prepared to use judg

The advantage of cultivating
retical development is not that,
one that evidently stays closest
tion of rational behavior is a
the subject that is peculiarly
theory. It permits us to ident
with those of the hypothetical -
demanding certain kinds of co
hypothetical participants, we c:
behavior according to whether
of consistency. The premise of
one for the production of theo
provides good or poor insight i
matter for subsequent judgment.

But, in taking conflict for gr:
of participants who try to “wil
deny that there are common as -
the participants. In fact, the ri
the fact that, in international a
as well as opposition. Pure conf
antagonists are completely opp
arise in a war of complete exte
war, For this reason, “winning
strictly competitive meaning; i
adversary. It means gaining rel
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fluence the behavior of others in
:, to know how the variables that
fect their behavior.

e theory of strategy, we seriously
iption of rational behavior — not
- of behavior motivated by a con-
es, a calculation that in turn is
ally consistent value system. We
1y results we reach. If our interest
, the results we reach under this
er a good approximation of reality
1 tuns & risk of this sort, and we
'ment with any results we reach.

- the area of “strategy” for theo-
of all possible approaches, it is the
to the truth, but that the assump-
roductive one. It gives a grip on
conducive to the development of
ify our own analytical processes
participants in a conflict; and by
nsistency in the behavior of our
in examine alternative courses of
or not they meet those standards
~ “rational behavior” is a potent
ry. Whether the resulting theory
1to actual behavior is, I repeat, a

inted, and working with an image
1,” a theory of strategy does not
well as conflicting interests among
chness of the subject arises from
ffairs, there is mutual dependence
lict, in which the interests of two
osed, is a special case; it would
rmination, otherwise not even in
? in a conflict does not have a
t is not winning relative to one’s
ative to one’s own value system;
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and this may be done by bargai
and by the avoidance of mutual
the finish has become inevitable
conflict; but if there is any po
damaging war, of conducting w
damage, or of coercing an adve
than waging it, the possibility
important and dramatic as the ¢
deterrence, limited war, and dis:
are concerned with the common
that can exist between participai

Thus, strategy — in the sense
is not concerned with the efficie
the exploitation of potential for
enemies who dislike each other 1
disagree with each other. It is cor
of gains and losses between two «
that particular outcomes are w
than certain other outcomes. In
most interesting international
games” but ‘“variable-sum game
participants involved is not fixec
means less for the other. There
outcomes that are mutually adva

To study the strategy of confl
conflict situations are essentially
situations in which the ability o
is dependent to an important ds
that the other participant will n
plicit, as when one offers a conce
neuver, as when one occupies ot
may, as in the ordinary hagglir
status quo as its zero point and s
tive gains to both sides; or it m
cluding mutual damage, as in a s
extortion.

Viewing conflict behavior as .
keeping us from becoming exclus
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ning, by mutual accommodation,
ly damaging behavior. If war to
2, there is nothing left but pure
ssibility of aveiding a mutually
arfare in a way that minimizes
rsary by threatening war rather
of mutual accommeodation is as
lement of conflict. Concepts like
rmament, as well as negotiation,
interest and mutual dependence
its in a conflict.

in which I am using it here —
nt application of force but with
ce. It is concerned not just with
ut with partners who distrust or
werned not just with the division
laimants but with the possibility
rse (better) for doth claimants
the terminology of game theory,
conflicts are not “constant-sum
s”: the sum of the gains of the
| so that more for one inexorably
is a common interest in reaching
ntageous.

ict is to take the view that most
- bargaining situations, They are
" one participant to gain his ends
gree on the choices or decisions
1ake, The bargaining may be ex-
ssion ; or it may be by tacit ma-
- evacuates strategic territory. It
g of the market-place, take the
eek arrangements that yield posi-
1y involve threats of damage, in-
trike, boycott, or price war, or in

y bargaining process is useful in
ively preoccupied either with the
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conflict or with the common i
neuvers and actions of limited
emphasize that, in addition to ¢
variables in dispute, there is a p
ing an outcome that is not enc
both sides. A “successful” en
destroys the employer financial
takes place, Something similar «

The idea of “deterrence” has
tive for our purpose. It is a doz
ticulated as the keystone of o
those years the concept has bee
learned that a threat has to be ¢
its credibility may depend on tl
fulfillment for the party makin
the idea of making a threat cr
mitted to its fulfillment, throug
across the enemy’s path of adv
matter of national honor and
the Formosa Resolution, We ha
fight limited war in particular a
of massive retaliation, by prese:
the contingency arises. We have
retaliatory threat may be more
it out and the responsibility for
of those whose resolution is stro
“nuclear sharing.” We have obs
adversary is pertinent to the eff
men, like small children, can of
We have recognized that the ef
on what alternatives are availal
if he is not to react like a trappe:
recourse. We have come to reali:
tion gives the enemy every in
choose not to heed the threat, to
all-out strike at us; it elimina
forces him to choose between ex
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nterest. To characterize the ma-
war as a bargaining process is to
he divergence of interest over the
pwerful common interest in reach-
rmously destructive of values to
iployees’ strike is not one that
ly, it may even be one that never
-an be true of war.

had an evolution that is instruc-
en years since deterrence was ar-
ur national strategy, and during
n refined and improved. We have
redible to be efficacious, and that
e costs and risks associated with
g the threat. We have developed
edible by getting ourselves com-
h the stretching of a “trip wire”
ance, or by making fulfillment a
yrestige — as in the case, say, of
ve recognized that a readiness to
reas may detract from the threat
ving the choice of a lesser evil if
considered the possibility that a
credible if the means of carrying
etaliation are placed in the hands
ngest, as in recent suggestions for
erved that the rationality of the
icacy of a threat, and that mad-
ten not be controlled by threats.
ficacy of the threat may depend
ole to the potential enemy, who,
1 lion, must be left some tolerable
e that a threat of all-out retalia-
centive, in the event he should
initiate his transgression with an
tes lesser courses of action and
remes. We have learned that the
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threat of massive destruction n
is a corresponding implicit prom
he complies, so that we must co
ity to strike him by surprise n
avoid being disarmed by a first
connection with the so-called “n
prise attack,” we have begun t
proving mutual deterrence thro

What is impressive is not ho
rence has become, and how car
veloped, but how slow the proc
cepts still are, and how inelegan
is. This is not said to deprecial
struggled with the deterrence c
On strategic matters of which
who have tried to devise polici
had little or no help from an ali
have had to create their own
scientific literature on deterren
say, the literature on inflatio
reading, or smog.

Furthermore, those who hav
rence, being motivated largely
primarily been concerned with t
ing a theoretical structure. Th
policy-makers and journalists &
Whether it reflects the scholars
the literature on deterrence and
preoccupied with solving imme
methodology for dealing with p

® There are some excellent example
“Securing Peace Through Military Te
tists, 12:159-164 (May 1956). And |
Warren Amster reminds us that whet
lems, as so much of it currently is, it
are undoubtedly, also, serious edito
affairs appeal to a dominantly nonthi
theoretical content must often be p

problems. The recent devotion of al
Anatol Rapoport’s magnificent essay
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ey deter an enemy only if there
ise of nondestruction in the event
nsider whether too great a capac-
1ay induce him to strike first to
strike from us. And recently, in
easures to safeguard against sur-
o consider the possibility of im-
ugh arms control.

w complicated the idea of deter-
fully it has been refined and de-
ess has been, how vague the con-
t the current theory of deterrence
e the efforts of people who have
oncept over the last dozen years.
deterrence is an example, those
es to meet urgent problems have
eady existing body of theory, but
as they went along. There is no
ce that begins to compare with,
n, Asiatic flu, elementary-school

> grappled with ideas like deter-
by immediate problems, have not
he cumulative process of develop-
is seems to be true not only of
ut of the more scholarly as well.
) interests or that of the editors,
related concepts has been mainly
liate problems rather than with a
roblems.2 We do not even have a

s to the contrary, like C. W. Sherwin,
chnology,” Bulletin of the Atomic Scien-
Sherwin’s reference there to a paper by
\ theory is stimulated by military prob-
may not receive open publication, There
ial obstacles; journals in international
oretical audience, and articles with high
urged of it and focused on immediate
1 entire issue of Conflict Resolution to
on “Lewis F. Richardson's Mathematical




8 ELEMENTS OF A TH

decent terminology ; occasional t
deterrence do not begin to fill th

How do we account for this la
think one significant fact is that
to almost any other sizable and
identifiable academic counterpar
fields of economics, medicine, }
education, or criminal law, can
counterpart in the academic wor
trained people who are doing re
pares well with the number eng
ministration.) But where is th
military profession?

It is not—on any great scs
these are undergraduate school
rather than to research. Not —«
in the war colleges and other no
institutions within the military .
veloped the permanent faculty,
value system required for susta
development,

Within the universities, milits
been the preoccupation of a smal
ical scientists, supported on a sc
the Russians from a conguest of
enforcing the antitrust laws. Tl
accomplishments, but to empha;
there has usually been no directl
of inquiry that can be associate
and the role of force in foreign r
recently become a limited except
extent that they induce the orgs
history and political science.) TI
institutes now found on a numbe
given to international security p
a novel and significant develop

Theory of War” (vol. I, No. 3, Septer
other direction,
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erms like “active” and “passive”
e need.

k of theoretical development? I
the military services, in contrast
respectable profession, have no
. Those who make policy in the
yublic health, soil conservation,
readily identify their scholarly
d. (In economics the number of
search and writing books com-
aged in economic policy or ad-
e academic counterpart of the

le —in the service academies;
s, devoted mainly to teaching
r not yet on any great scale —
ntechnical advanced educational
services; these have not yet de-
he research orientation, and the
ined and systematic theoretical

ry strategy in this country has
] number of historians and polit-
ale that suggests that deterring
Europe is about as important as
is is said not to disparage the
ize that within the universities
y identifiable department or line
d with the military professions
elations. (ROTC programs have
ion to this point, at least to the
nization of pertinent courses in
e defense-studies programs and
r of campuses, and the attention
roblems by the foundations, are
ment. New gquasi-governmental

pber 1g57) is a heartening sign in the
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research institutions like The ]
stitute for Defense Analysis are
need but, for our purpose, can by

One may ask whether the mi
not be able to produce a growi
ideas like deterrence or limited
have to be developed solely by s
If the military services are int
fective use of military force, it m
to theorize about it. But here 2
between the application of force
rence is concerned with the exp
concerned with persuading a po
his own interest avoid certain co
portant difference between the
carrying out a military mission
capability to pursue a nation’s ¢
would be, in effect, a theory o
forces, and for this purpose
broader than military skills. Th
these broader skills, but they dc
a result of meeting their prir
primary responsibilities place fu

A new kind of inquiry that g
leading to such a theory of strat
is concerned with situations —
to games of skill or games of cl
of action for each participant .

3The lack of a vigorous intellectual |
is forcefully discussed by Bernard Bro
in the Missile Age (Princeton, 1950
Greene’s foreword to the Modern L
(New York, 1943): “During most of
two highest schools of our Army wert
months’ duration for all officers select
no time at either place for study of tk
and theory. . . . If ever more extensiv
sible in our Army — periods of two o
the military thinkers would surely de

(pp. xi-xii).
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RAND Corporation and the In-
: importantly helping to fill the
> cited as evidence of the need.
litary services themselves might
ng body of theory to illuminate
war. After all, theory does not
pecialists isolated in universities.
ollectually prepared to make ef-
ight seem that they are equipped
, usefu} distinction can be made
» and the threat of force. Deter-
loitation of potential force. It is
tential enemy that he should in
urses of activity. There is an im-
intellectual skills required for
and for using potential military
hjectives. A theory of deterrence
 the skillful ronuse of military
deterrence requires something
e military professions may have
y not automatically have them as
nary responsibilities, and those
li-time demands on their time?
wve promise, fifteen years ago, of
egy is game theory. Game theory
sames of ‘“strategy,” in contrast
1ance — in which the best course
depends on what he expects the

yadition in the field of military strategy
die in the first chapters of his Slrafegy
. Pertinent also is Colonel Joseph I,
ibrary edition of Clausewitz, On War
the years between the great wars, the
. Jimited to a single course of some ten
ed to attend them. . .. There could be
e Tong development of military thought
e periods of higher training become pos-
» three years’ duration — the greatest of
serve a course of study in themselves”
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other participants to do. A dete
nicely; it works only because of
to do in response to his choice
make the threat only because w
on his choice. But in internatior
theory is so far unfulfilled. Game
ful in the formulation of proble
cepts, but its greatest successes |
on the whole, been pitched at a
made little contact with the eleme

The idea of deterrence figures
conflict other than international
posed the existence of a well-cu
to be exploited for internation
been an important concept in
Legislators, jurists, lawyers, and
to have subjected the concept to
for many generations. To be suz
sideration involved in criminal I:
important; still, it has figured
suppose the existence of a theo!
the kinds and sizes of penalties :
victed criminal, the potential cr
ability of crime, the law-enforc
hend criminals and to get them
ness of the law and of the f
conviction, the extent to whic
motivated by rational calculat
to he neither niggardly nor so
disagreeable application of the

4 Jessie Bernard, writing on “The T}
of Conflict,” gives a somewhat similal
pect that the mathematics required to 1
of games to sociological phenomena wi
(The American Journal of Sociology,
that the present deficiencies are not ir
of strategy has suffered {rom too great
the subject as though it were, or sho
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rent threat meets this definition
what the other player expects us
of moves, and we can afford to
e expect it to have an influence
1al strategy the promise of game
: theory has been extremely help-
ms and the clarification of con-
have been in other fields. It has,
level of abstraction where it has
nts of a problem like deterrence.?

so prominently in some areas of
affairs that one might have sup-
ltivated theory already available
al applications. Deterrence has
criminal law for a long time.
legal scholars might be supposed
rigorous and systematic scrutiny
¢, deterrence is not the sole con-
\w, Itor even necessarily the most
prominently enough for one to
ry that would take into account
ivailable to be imposed on a con-
minal’s value system, the profit-
sment system’s ability to appre-
convicted, the criminal’s aware-
robability of apprehension and
h different types of crime are
ion, the resoluteness of society
ft-hearted in the expensive and
penalty and how well this reso-

ieory of Games as a Modern Sociology
- appraisal but adds that “we may ex-
nzke a fruitful application of the theory
H emerge in the not-too-distant future”
30:418, March 1954). My own view is
1 the mathematics, and that the theory
a willingness of social scientists to treat
1ld be, solely a branch of mathematics,
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luteness (or lack of it) is know
of mistakes in the system, th
to exploit the system for persona
between organized society and
criminals to defeat the system,

It is not only criminals, how
have to be deterred. Some aspec
in child discipline: the importa
pline on the part of the person
comprehend the threat if he he:
din and noise, of the threaten
threat if need be-— and, mor
party’s conviction that the thr
perhaps in child discipline than
portant possibility that the thre
threatener as much as it will tl
There is an analogy between a |
threat that a wealthy paternalist
disorganized government of a p
eign aid and demanding “sound’
military policies in return.

And the analogy reminds us t
deterrence is as relevant to rela
potential enemies, (The threat
strategy” if France failed to ra
munity Treaty was subject to
as a threat of retaliation.) The
there be both conflict and comi
involved; it is as inapplicable
plete antagonism of interest a
complete common interest, Be
an ally and deterring an enemy
we may have to develop a mor
even say in a meaningful way »
with Russia or with Greece, rel:

It may be important to emphasiz
terest,” I do not mean that they mu
similarity in their value systems. They
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n to the criminal, the likelihood
e possibilities for third parties
1 gain, the role of communication
the criminal, the organization of
and so on.

ever, but our own children that
ts of deterrence stand out vividly
nce of rationality and self-disci-
to be deterred, of his ability to
rs it and to hear it through the
er’s determination to fulfill the
e important, of the threatened
eat will be carried out. Clearer
in criminal deterrence is the im-
atened punishment will hurt the
e one threatened, perhaps more.
yarent’s threat to a child and the
ic nation makes to the weak and
or nation in, say, extending for-
' economic policies or cooperative

hat, even in international affairs,
tions between friends as between
. to withdraw to a “peripheral
tify the European Defense Com-

many of the same disabilities
deterrence concept requires that
non interest between the parties
to a situation of pure and com-
5 it is to the case of pure and
tween these extremes, deterring
differ only by degrees, and in fact
e coherent theory before we can
shether we have more in common
itive to the conflicts between us.®

e that, in referring to a “common in-
t have what is usually referred to as a
may just be in the same beoat together;
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The deterrence idea also crop
Automobile drivers have an evic
collision and a conflict of interes
shall slam on his brakes and let :
about as mutual as anything can
one can threaten, the maneuver
of mutual damage to another d
way are an instructive example
veyed not by words but by actio
pledge to fulfill is made not by
ing the power to do otherwise.

Finally, there is the importar
war and international war have a
laws both lack enforceable legal :
affairs. Both engage in the ulti
interest in avoiding violence, b
tinually on call. It is interesting
of delinquents, engage in limite
gagement, surprise attack, retal
they worry about “appeasemer
make alliances and agreements
nations are subject to— the ir
thority in the interest of contrac

There are consequently a nur
study that may yield insight in
international area. Often a prin
terest is hidden in a mass of «
structure, or that we cannot se
easier to perceive in another fiel
vividness or where we are not b
may be easier to articulate the |

they may even be there only becaus:
advantage to get in that position — to
boat. If being overturned together in
given the array of alternatives available
interest” in the sense intended in the t
seem more descriptive, Deterrence, for
one’s own course of action with the «
exploits that potential common interest.
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s up casually in everyday affairs.
lent common interest in avoiding
t over who shall go first and who
the other through. Collision being
be, and often the only thing that
s by which one conveys a threat
iver aggressing on one’s right of
of the kind of threat that is con-
ns, and of the threat in which the
verbal announcement but by los-

1t area of the underworld. Gang
lot in common. Nations and out-
systems to help them govern their
mate in violence, Both have an
1t the threat of violence is con-
that racketeers, as well as gangs
:d war, disarmament and disen-
lation and threat of retaliation;
it” and loss of face; and they
- with the same disability that
ability to appeal to higher au-
. enforcement.

nber of other areas available for
to the one that concerns us, the
iple that in our own field of in-
letail, or has too complicated a
= because of a predisposition, is
d where it enjoys simplicity and
linded by our predispositions. It
eculiar difficulty of constraining

> one of them perceived it a strategic
couple their interests in not tipping the
the same boat is a potential outcome,
- to both parties, they have a “common
ext. “Potential common interest” might
- example, is concerned with coupling
ither’s course of action in a way that
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a Mossadeq by the use of threat
attempt at using threats to keep
or a small dog from hurting a chil

None of these other areas of ¢
tered by a well-developed theory
used in the analysis of internati
ing those who study criminal |
have not traditionally been muct
call the strategy of conflict. Nos
criminology reveal an appreciabl
subject. I cannot confidently ass
textbooks, or original works or
circulating in the underworld; t
sion, showing how to use extortio
up as “New Ways in Child Gu
for it

What would “theory” in this f
questions would it try to answi
unify, clarify, or communicate r
it should define the essentials of
in question. Deterrence — to cor
cal strategic concept — is concer
that another party will make,
expectations of how we will beh
with evidence for believing that
by his behavior.

But what configuration of va
pants — of the “payoffs,” in t]
makes a deterrent threat credibl
ture of conflict and common int
terrence” situation? What comn
means of authenticating the evic
of “rationality” is required of the
edge of his own value system, a

9 Progress is being made. Daniel Ellsl
and Practice of Blackmail,” and one

his series on “The Art of Coercion,” sps
March 1959.
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s when one is fresh from a vain
a small child from hurting a dog
.

onflict seems to have been mas-
“that can, with modification, be
pnal affairs, Sociologists, includ-
ehavior in underworld confiict,
1 concerned with what we would
- does the literature on law and
e body of explicit theory on the
ert that there are no handbooks,
 the pure theory of blackmail
ut certainly no expurgated ver-
n and how to resist it, has shown
dance,” in spite of the demand

eld of strategy consist of ? What
r? What ideas would it try to
nore effectively? To begin with,
the situation and of the behavior
tinue with deterrence as a typi-
ned with influencing the choices
and doing it by influencing his
ave, It involves confrenting him
our behavior will be determined

lue systems for the two partici-
he language of game theory —
e ? How do we measure the mix-
erest required to generate a “de-
inication is required, and what
lence communicated ? What kind
: party to be deterred --- a knowl-
n ability to perceive alternatives
serg included z lecture on “The Theory

n “The Political Uses of Madness,” in
snsored by the Lowell Institute, Boston,
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and to calculate with probabiliti
an inability to conceal) his own
What is the need for trust, or e
cally, in addition to threatening
to withhold the damage if com
this depend on the configuratic
“legal system,” communication
ture is needed to make the nece
Can one threaten that he wil
must he threaten that he certainl
threat that one will “probably™ .
retained any choice, he'd have n
act? More generally, what are th
mitted to fulfillment that he wou
from, considering that if a comm
enough to be effective it need no
ference, if any, between a threat
compels action, or a threat desig
from his own mistakes? Are the
deterrent, disciplinary, and extort
How is the situation affected
his own mixture of conflict and
ready present, who has access to
system, whose behavior is ratiol
another, who enjoys trust or st
ment with one or another of the
questions affected by the existen
and prohibits certain actions, th
on nonfulfillment of contract, o)
formation from the participants
alize concepts like “reputation,”
real or hypothetical legal system
participants’ value systems, or .
players concerned to additional
cal?
This brief sample of questions
for the creation of “theory.” Th
like a mixture of game theory, ¢
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s, an ability to demonstrate (or
rationality ?
nforcement of promises? Specifi-
damage, need one also guarantee
pliance is forthcoming; or does
n of “payoffs” involved? What
system, or information struc-
ssary promises enforceable ?
| “probably” fulfill a threat; or
y will? What is the meaning of a
fulfill when it is clear that, if he
o incentive to fulfill it after the
e devices by which one gets com-
1d otherwise be known to shrink
itment makes the threat credible
t be carried out, What is the dif-
that deters action and one that
ned to safeguard a second party
re any logical differences among
{onate threats?
by a third participant, who has
common interest with those al-
or control of the communication
1al or irrational in one sense or
me means of contract enforce-
 two principals? How are these
ce of a legal system that permits
at is available to inflict penalty
- that can demand authentic in-
. To what extent can we ration-
“face,” or “trust,” in terms of a
, in terms of modification of the
in terms of relationships of the
participants, real or hypotheti-

may suggest that there is scope
ere is something here that Jooks
rganization theory, communica-
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tion theory, theory of evidence,
collective decision, It is faithful
it takes conflict for granted, but
between the adversaries; it assur
ing mode of behavior; and it
participant’s “best” choice of a
pects the other to do, and that ¢
with influencing another’s choice
of how one’s own behavior is relat
There are two points worth
“strategy of conflict” sounds colc
cerned with the efficient applicati
sort; it is not essentially a theor
or of war. Threats of war, yes, or
is the employment of threats, or
generally of the conditioning of
havior of others, that the theory i
Second, such a theory is nor
conflict and the common interest
potential enemies and its applic:
theory degenerates at one extrem
accommodation, no common inte
tual disaster; it degenerates at |
conflict at all and no problem ix
mon goals. But in the area betwes
is noncommittal about the mixt
terest ; we can equally well call |
nership or the theory of incomp
it is pointed out that some centr:
prise attack in internaticnal affai
the problem of mutually suspicio
Both of these points — the n
spect to the degree of conflict
“strategy” as concerned with col
"In using the word “threat” I have
or hostile connotations. In an explicit
cooperation between them, the threat of

expressed or implied, is a sanction by wi
in a commercial transaction an offer is
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theory of choice, and theory of
to our definition of “strategy’:
. also assumes common interest
nes a “rational” value-maximiz-
focuses on the fact that each
ction depends on what he ex-
strategic behavior” is concerned
by working on his expectation
2 to his.
stressing, One is that, though
-blooded, the theory is not con-
on of violence or anything of the
vy of aggression or of resistance
threats of anything else; but it
f threats and promises, or more
one’s own behavior on the be-
s about.
discriminatory as between the
, as between its applicability to
\bility to potential friends. The
e if there is no scope for mutual
rest at all even in avoiding mu-
he other extreme if there is no
1 identifying and reaching com-
n those two extremes the theory
ure of conflict and common in-
it the theory of precarious part-
ete antagonism.” (In Chapter g
1l aspects of the problem of sur-
rs are structurally identical with
15 partners.)
sutrality of the theory with re-
involved, and the definition of
nstraining an adversary through
not intended any necessarily aggressive
negotiation between friends or in tacit
disagreement or of reduced cooperation,

lich they support their demands, just as
enforced by threat of “no sale.”
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his expectation of the consequer
we might call our subject the ¢

Threats and responses to tl
prisals, limited war, arms races
trusting and cheating can be vie
headed activities. In suggesting
in the development of theory, a
asserted that they are in fact e
asserted that the assumption of
one in the generation of system
tually cool-headed, valid and re
easier to create than it actuall
bench mark for further approxi
adequate theory, we should man
worst results of a biased theory.

Furthermore, theory that is L
participants coolly and “ration
according to a consistent value
thoroughly about the meaning of
are not simply distributed alos
stretches from complete ration:
rationality at the other. Ratiom:
and departures from complete |
ferent directions. Irrationality ¢
sistent value system, faulty ca
messages or to communicate eff
haphazard influences in the re:
mission of them, or in the recei
and it sometimes merely reflect
sion among individuals who do
and whose organizational arran,
tems do not cause them to act Ii

As a matter of fact, many of
a model of rational behavior «
types of rationality or irrationa
munication system, the inform:
sion process, or a parameter rep
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ces of his actions — suggest that
:eory of interdependent decision.

ireats, reprisals and counter-re-
, brinkmanship, surprise attack,
wed as either hot-headed or cool-
that they can usefully be viewed,
s cool-headed activities, it is not
ntirely cool-headed. Rather it is
rational behavior is a productive
atic theory, If behavior were ac-
levant theory would probably be
7 is. If we view our results as a
mation to reality, not as a fully
age to protect ourselves from the

ased on the assumption that the
ally” calculate their advantages
system forces us to think more
 “irrationality.” Decision-makers
ng a one-dimensional scale that
lity at one end to complete ir-
lity is a collection of attributes,
rationality may be in many dif-
an imply a disorderly and incon-
culation, an inability to receive
iciently; it can imply random or
iching of decisions or the trans-
ot or conveyance of information;
s the collective nature of a deci-
not have identical value systems
rements and communication sys-
ke a single entity.

the critical elements that go into
an be identified with particular
lity. The value system, the com-
ition system, the collective deci-
resenting the probability of error
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or loss of control, can be viewe
study of “irrationality.” Hitler, t
mander of a bomber, the rad
Khrushchev, and the American
some kinds of “irrationality,” b
Some of them can be accounted
behavior. (Even the neurotic, +
method of reconciling them, mot
reconcile his conflicting goals, m
as a pair of “rational” entities wi
ing collective decisions through
haphazard or random element,
and so forth.)

The apparent restrictiveness
behavior — of a calculating, val
sion — is mitigated by two add
1 can only allege at second han
tionally unbalanced, among the
often observed an intuitive ap
strategy, or at least of particulal
that inmates of mental hospitals
ately or instinctively, value sy:
ceptible to disciplinary threats
coercion themselves. A careless
toward injury — “I’ll cut a ve
me . . .”—can be a genuine str
vated inability to hear or to com
quent lapses of self-control that
as deterrents. (Again I am remin
of fact, one of the advantages o
strategic decision in situations o
terest is that, by showing the st
cal tactics, it can display how so
tics are that are practiced by the
not be an exaggeration to say tl
suppresses sound intuitions, and
theory may be to restore some
superficially “irrational.”
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d as an effort to formalize the
he French Parliament, the com-
ar operators at Pearl Harbor,
electorate may all suffer from
it by no means the same kinds.
for within a theory of rational
vith inconsistent values and no
vated to suppress rather than to
ay for some purposes be viewed
th distinct value systems, reach-
a voting process that has some
asymmetrical communications,

of an assumption of “rational”
ue-maximizing strategy of deci-
itional observations. One, which
d, is that even among the emo-
certified “irrationals,” there is
preciation of the principles of
- applications of them. I am told
often seem to cultivate, deliber-
tems that make them less sus-
and more capable of exercising
or even self-destructive attitude
n in my arm if you don’t let
ategic advantage; so can a culti-
prehend, or a reputation for fre-
make punitive threats ineffectual
ded of my children.) As a matter
f an explicit theory of “rational”
f mixed conflict and common in-
rategic basis of certain paradoxi-
und and rational some of the tac-
untutered and the infirm. It may
hat our sophistication sometimes
one of the effects of an explicit
intuitive notions that were only




18 ELEMENTS OF A T

The second observation is rel
plicit theory of “rational” deci
quences of such decisions, mak
universal advantage in situation
manifestly rational in decisio
attributes of rationality, as ir
earlier, are strategic disabilitie
may be perfectly rational to wi
or — if that language is philose
for the power to suspend cer
ticular situations. And one can
tionality,” at least to a limited
the attributes that go to make
deeply personal, integral attrib
clude such things as one’s heari
the legal system, and the ration:
In principle, one might evade e
his brain, conspicuously isolati
his assets legally impounded, o
in signing checks. In a theory
fenses can be represented as imy
to represent them so, A theory
postulate is able not only to n
its meaning but to take some of
of fact, the paradoxical role «
situations is evidence of the lik
could provide.

And the results reached by :
behavior are often somewhat p
dict common sense or accepted
in the example of extortion, th:
variably an advantage to be ra
being rational or irrational cam
ably an advantage, in the face «
tion system in good order, to |
be in full command of one’s ov
Mossadeq and my small childre
but the same tactic is illustratec
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ated to the first. It is that an ex-
sion, and of the strategic conse-
es perfectly clear that it is not a
s of conflict to be inalienably and
1 and motivation. Many of the
1 several illustrations mentioned
. in certain conflict situations. It
sh oneself not altogether rational,
sphically objectionable — to wish
ain rational capabilities in par-
suspend or destroy his own “ra-
extent; one can do this because
1p rationality are not inalienable,
utes of the human soul, but in-
g aid, the reliability of the mails,
ality of one’s agents and partners.
xtortion equally well by drugging
1ig himself geographically, getting
r breaking the hand that he uses
of strategy, several of these de-
airments of rationality if we wish
that makes rationality an explicit
10dify the postulate and examine
the mystery out of it. As a matter
f “rationality” in these conflict
ely help that a systematic theory

1 theoretical analysis of strategic
aradoxical; they often do contra-
rules. It is not true, as illustrated
1t in the face of a threat it is in-
tional, particularly if the fact of
not be concealed. It is not invari-
f a threat, to have a communica-
have complete information, or to
rn actions or of one’s own assets,
n have already been referred to;
| by the burning of bridges behind
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oneself to persuade an adversar
retreat. An old English law tha
tribute to coastal pirates does n
or anomalous in the light of a t}
that political democracy itself r
tion system in which the tran:
precluded: the mandatory secre
voter any means of proving whi
of his power to prove how he v
to be intimidated. Powerless tc
plied with a threat, he knows
threaten him — that any punish
way he actually voted.

The well-known principle th
tiators to represent him and the
and authority — a principle cc
themselves — is by no means a
suggest ; the power of a negotia
ability to make concessions an
while prudence suggests leaving
threatens an adversary with mut
means of escape may make th
notion that it may be a strate
tain options deliberately, or ever
future actions and make his re
a hard one to swallow.

Many of these examples invc
skill, resourcefulness, rationality
of choice. They are all, in pri
stances; but seeing through thei
the logic behind them is ofter
formalized the problem, studied
analogies in other contexts wh
obstacle to comprehension.

Another principle contrary tc

8 The administration of foreign aid
example, T. C. Schelling, “American F

1955), Pp. 614-15.
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y that one cannot be induced to
t made it a serious crime to pay
ot necessarily appear either cruel
eory of strategy. It is interesting
elies on a particular communica-
smittal of authentic evidence is
t ballot is a scheme to deny the
ch way he voted. Being stripped
oted, he is stripped of his power
 prove whether or not he com-
—and so do those who would
ment would be unrelated to the

at one should pick good nego-
n give them complete flexibility
ymmonly voiced by negotiators
s self-evident as its proponents
tor often rests on a manifest in-
d to meet demands® Similarly,
open a way of escape when one
ually painful reprisal, any visible
> threat less credible. The very
ric advantage to relinquish cer-
1 to give up all control over cne’s
sponses automatic, seems to be

lve some denial of the value of
, knowledge, control, or freedom
nciple, valid in certain circum-
r strangeness and comprehending
| a good deal easier if one has
it in the abstract, and identified
re the strangeness is less of an

» the usual first impression con-

presents numerous examples. See, for
oreign Assistance,” World Politics (July
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cerns the relative virtues of ¢
Brodie has pointed out that wt
quirements of deterrence, in cc
war that one expects to fight, ¢
super-dirty bomb.? As remarke
is not so strange if we recognize
a massive modern version of an
of hostages.

Here perhaps we perceive a ¢
modern students of internation:
Machiavelli or the ancient Chi
stability, and the quiescence of
good faith, and mutual respect
of view actually encourages trust
trust and good faith do not exis
acting as though they did, we m:
underworld, or from ancient des
ments work when trust and g
is no legal recourse for breact
changed hostages, drank wine frc
the absence of poison, met in T
sacre of one by the other, and e
to facilitate transmittal of authe
that a well-developed theory of :
efficacy of some of those old dev:
. which they apply, and discover
offensive to our taste, may be d
tion of conflict.

® Compare p. 239 below.
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lean and dirty bombs. Bernard
ien one considers the special re-
ntrast to the requirements of a
me may see some utility in the
1 in Chapter 10, this conclusion
the “balance of terror” as simply
ancient institution, the exchange

isadvantage peculiar to civilized
1l affairs, by contrast with, say,
1ese. We tend to identify peace,
conflict with notions like trust,
. To the extent that this point
and respect it is gocd. But where
t and cannot be made to by our
1y wish to solicit advice from the
potisms, on how to make agree-
vod faith are lacking and there
1 of contract. The ancients ex-
m the same glass to demonstrate
ublic places to inhibit the mas-
ven deliberately exchanged spies
ntic information, It seems likely
strategy could throw light on the
ces, suggest the circumstances to
modern equivalents that, though
esperately needed in the regula-
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This chapter presents a tactica
gaining, The subject includes 1
tacit kind in which adversaries
behavior, each aware that his o
and anticipated, each acting wit]
he creates. In economics the s
tariff negotiations, competition ¥
ments out of court, and the rea
Outside economics it ranges fro
tion to taking the right of way

Our concern will zo# be with
sists of exploring for mutually
might be called the “efficiency
ample, can an insurance firm
happier, by offering a cash sett.
client’s car; can an employer sav
wage increase to employees who
of their wages in merchandise?
with what might be called the
gaining : the situations in which
less for the other. When the bus
terested buyer, what price does
trucks meet on a road wide eno

These are situations that ultin
bargaining — bargaining in whi
by his expectations of what the
guided by expectations and kn
pectations become compounded.
body makes a final, sufficient cc
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" BARGAINING

1 approach to the analysis of bar-
oth explicit bargaining and the
watch and interpret each other’s
wn actions are being interpreted
h a view to the expectations that
ibject covers wage negotiations,
vhere competitors are few, settle-
1 estate agent and his customer,
m the threat of massive retalia-
- from a taxi,
the part of bargaining that con-
profitable adjustments, and that
7 aspect of bargaining. For ex-
save money, and make a client
ement rather than repairing the
e money by granting a voluntary
agree to take a substantial part
Instead, we shall be concerned
“distributional” aspect of bar-
- a better bargain for one means
iness is finally sold to the one in-
it go for? When two dynamite
1gh for one, who backs up?
1ately involve an element of pure
ch each party is guided mainly
other will accept. But with each
owing that the other is too, ex-
A bargain is struck when some-
ncession. Why does he concede?
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Because he thinks the other wi
he won’t, He won’t because he
because he thinks I think he thir
of alternative outcomes in which
than no agreement at all. To 1
bargaining, since one always w
no agreement at all, and since
proves necessary to agreement.
the limits to this range, any ot
least one party would have beer
knows it! There is no resting

There is, however, an outcom
logic of the situation we may
The purpose of this chapter is -
class of tactics, of a kind that
logic of indeterminate situation:
some voluntary but irreversible
They rest on the paradox that
sary may depend on the power
ing, weakness is often strengt
capitulate, and to burn bridges
an opponent.

BARGAINING POWER: THE
“Bargaining power,” “bargair
suggest that the advantage goe
the skillful. It does, of course,
mean only that negotiations are
the terms imply that it is an ad
more skilled in debate, or to ha
physical strength, more military
stand losses, then the term does
by no means universal advantag
often have a contrary value,

The sophisticated negotiator
obstinate as a truly obstinate 1
and says that he will stab himse
he is more likely to get the $:



[EORY OF STRATEGY

11 not. “I must concede because
thinks T will, He thinks T will
iks s0. . . .” There is some range
any point is better for both sides
nsist on any such peint is pure
ould take less rather than reach
one always cen recede if retreat
Yet if both parties are aware of
itcome is a point from which at
1 willing to retreat and the other
slace,

> - and if we cannot find it in the
find it in the tactics employed.
to call attention to an important
is peculiarly appropriate to the
5. The essence of these tactics is
» sacrifice of freedom of choice,
the power to constrain an adver-
to bind oneself ; that, in bargain-
h, freedom may be freedom to
behind one may suffice to undo

POWER TO BIND ONESELF
ing strength,” “bargaining skill”
5 to the powerful, the strong, or
if those qualities are defined to
: won by those who win. But, if
vantage to be more intelligent or
ve more financial resources, more
potency, or more ability to with-
- a disservice. These qualities are
es in bargaining situations; they

may find it difficult to seem as
nan. If a man knocks at a door
1f on the porch unless given $1o,
o if his eyes are bloodshot. The
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threat of mutual destruction cann
who is too unintelligent to compr
his will on those he represents. T
trol its balance of payments, or co
cal unity to defend itself, may en]
nied it if it could control its owr
ample familiar from economic th
gopoly may be an unprofitable ¢
firms and assumed perforce by t

Bargaining power has also beer
and bluff, “the ability to set the
the other man into thinking thi
Fooling and bluffing are certainl
kinds of fooling. One is deceiving
lie about his income or misrepres
other is purely tactical. Suppose e
other, and each knows what the
fool about? The buyer may say
to twenty and the seller knows it,
cal matter not to budge above s
was he fooled? Or was he convi
buyer really not know what he we
If the buyer really “feels” himse!
resolve on the conviction that th
seller does, the buyer may say af
ing.” Whatever has occurred, it
the notions of bluffing and foolin;

How does one person make a
answer depends importantly on tl
It is easier to prove the truth of
something false. To prove the tru
on a reputable doctor; to prove
come we may let the person lock
by a reputable firm or the Rure:
persuacde him of something false 1
evidence.

7. N. Morgan, “Bilateral Monopoly
terly Jonrnal of Economics, 63:376n6 (.
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ot be used to deter an adversary
chend it or too weak to enforce
e government that cannot con-
llect taxes, or muster the politi-
ay assistance that would be de-
1 resources, And, to cite an ex-
eory, “price leadership” in oli-
istinction evaded by the small
he large one.

 described as the power to fool
best price for yourself and fool
s was your maximum offer.”’?
y involved; but there are two
r about the facts; a buyer may
ent the size of his family. The
ach knows everything about the
other knows, What is there to
that, though he’d really pay up
he is firmly resolved as a tacti-
xteen. If the seller capitulates,
nced of the truth? Or did the
uld do next if the tactic failed?
f firmly resolved, and bases his
e seller will capitulate, and the
terwards that he was “not fool-
is not adequately conveyed by

nother believe something? The
e factual question, “Is it true?”
something that is true than of
th about our health we can call
the truth about our costs or in-
at books that have been audited
wu of Internal Revenue. But to

ve may have no such convincing

and the Competitive Qutput,” Quar-
August 1949).
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When one wishes to persuad
more than $16,000 for a house t
what can he do to take advan
ibility of the truth over a false
How can a buyer make it true?
near his business, he might n
seller that the house is really ng
would be unprofitable ; he is ng
higher price.

But suppose the buyer cou
forceable bet with some third |
according to which he would
$16,000, or forfeit $5,000. The
simply present the truth, Unle
nolds the house in sheer spit
against him; the “obhjective” s
tive — has been voluntarily,
changed. The seller can take it
strates that if the buver can a
in a way that is unambiguou
squeeze the range of indeterr
favorable to him. It also sugges
tic is one that may or may nof
can find an effective device fo
on who he is, who the seller is,
legal and institutional arrange
example, whether bets are lega

If both men live in a cultur
versally accepted as potent, all
he will pay no more than $16,00
and he wins — or at least he w
to it by shouting “$r19,000, crc
agent authorized by a board of
a cent more, and the directors ¢
for several months and the b
and if all this can be made kn
“wins’’ — if, again, the seller hs
mitment to $19,000. Or, if the
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e someone that he would not pay
hat is really worth $20,000 to him,
tage of the usually superior cred-
assertion? Answer: make it true.
If be likes the house because it is
love his business, persuading the
w worth only $16,000 to him. This
 better off than if he had paid the

Id make an irrevocable and en-
arty, duly recorded and certified,
pay for the house no more than
- seller has lost; the buyer need
ss the seller is enraged and with-
e, the situation has been rigged
tuation — the buyer’s true incen-
conspicuously, and irreversibly
or leave it. This example demon-
ccept an irrevocable commitment,
sly visible to the seller, he can
ninacy down to the point most
ts, by its artificiality, that the tac-
. be available; whether the buyer
r committing himself may depend
where they live, and a number of
nents (including, in our artificial
ly enforceable).

e where “cross my heart” is uni-
the buyer has to do is allege that
o, using this invocation of penalty,
ns if the seller does not beat him
ss my heart.” If the buver is an
lirectors to buy at $16,000 but not
annot constitutionally meet again
yer cannot exceed his authority,
own to the seller, then the buyer
s not tied himself up with a com-
buyer can assert that he will pay



AN ESSAY ON

no more than $16,000 so firmly t]
loss of personal prestige or bargain
and if the fact of his paying mor
and if the seller appreciates all tl
itself may provide the commitme
needless surrender of flexibility un
and understandable to the seller.
Incidentally, some of the more
ments are not as effective as they .
the self-inflicted penalty through
the seller to seek out the third pa
consideration of the latter’s rele:
threatening to sell the house for $1
coming. The effect of the bet — as
mitments — is to shift the locus a
in the hope that the third party w
tion or less subject to an incent
ferently, a contractual commitmer
a contingent “transfer cost,” not a
parties can be brought into the .
terminacy remains as it was. But i
only at substantial transportation
revocable commitment would hav
made with a number of people, th
into the negotiation might be mad
?Perhaps the “ideal” solution to the bil;
One member of the pair shifts his margin
now zero at the output at which joint pri
mized. He does this through an irrevocab
a royalty contract to some third party fo
to his output that joint costs exceed joint
not now afford to produce at any price o
at which the entire original joint profits a
bilateral monopoly sees the contract, app
true minimum profits. The “winnet” real
the Jump sum for which he scld royalty
incentives because it is independent of wi
the lump sum (minus a small discount fo
the second party will have to capitulate
his contingent royalty. The hitch is that

available to the “losing member”; other
nounce his royalty claim by threatening
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hat he would suffer intolerable
ing reputation by paying more,
e would necessarily be known,
1is, then a loud declaration by
nt. The device, of course, is a
ess it can be made fully evident

contractual kinds of commit-
at first seem. In the example of
the bet, it remains possible for
rty and offer a modest sum in
sing the buyer from the bet,
6,000 if the release is not forth-
of most such contractual come-
1d personnel of the negotiation,
1l be less available for negotia-
ve to concede. To put it dif-
it is usually the assumption of
‘real cost”; and if all interested
negotiation the range of inde-
f the third party were available
cost, to that extent a truly ir-
e been assumed. (If bets were
e “real costs” of bringing them
e prohibitive.) 2
iteral monopoly problem is as follows.
al cost curve so that joint profits are
fits originally would have been maxi-
e sale-leaseback arrangement; he sells
r 2 lump sum, the royalties so related
revenue at all other outputs. He can-
r output except that price and output
scrue to him; the other member of the
reciates the situation, and accepts his
ly gains the entire original profit via
rights; this profit does not affect his
1at he produces. The third party pays
r inducement) because he knows that
and that therefore he will in fact get
the royalty-rights buyer must not he

wise the latter can force him to re-
not to reach a bargain, thus restoring
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The most interesting parts
how commitments can be tak
sider briefly a model in whicl
a world in which absolute com
sider a culture in which “cross
as absolutely binding. Any o
tion is a final offer, and is so ri
other’s true reservation price,
offer. Complete responsibility |
other, who can take it or leave
to take it). Bargaining is all o
first offer) wins.

Interpose some communicat
by letter; the invocation becom
be known to the other until
writes such a letter the other
or may yet do so before the ]
then no sale; both are bound
must now recognize this poss
account the likelihood that th
signed his own commitment.

An asymmetry in communic:
(and is known to be) unavaila
he is the one who cannot be d
by receipt of the other’s. (O
cannot communicate can feig
the.other too may be deterred
of the first’s unwitting comm
pend not just on words but
ignorance of the other party’s
advantage if the ignorance is f
other aware that only his own

Suppose only part of the
which “cross my heart” is (or

the original marginal cost situation.
institutions that specialize in royalty
on a reputation for never remegotiati
appealed to in any single negotiation.
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of our topic concern whether and
en; but it is worth while to con-
} practical problems are absent —
mitments are freely available. Con-
my heart” is universally recognized
ffer accompanied by this invoca-
cognized. If each party knows the
he object is to be first with a firm
or the outcome then rests with the
it as he chooses {(and who chooses
ver; the commitment (that is, the

ion difficulty. They must bargain
es effective when signed but cannot
its arrival, Now when one party
may already have signed his own,
efter of the first arrives. There is
1 to incompatible positions. Each
bility of stalemate and take into
e other already has, or will have,

ition may well favor the one who is
ble for the receipt of messages, for
eterred from his own commitment
1 the other hand, if the one who
n ignorance of his own inability,
from his own commitment by fear
itment.) If the commitments de-
on special forms or ceremonies,
commitment ceremonies may be an
illy appreciated, since it makes the
restraint can avert stalemate.
>opulation belongs to the cult in
is believed to be) absolutely bind-

But we may imagine the development of
purchases, whose ultimate success depends
ng, and whose incentives can thus not be
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ing. If everyone knows (and is ki
affiliation, those belonging to this
tage. They can commit themsels
buyer says “$16,000, cross my h
seller says “$19,000” he is (and i
ing.”

If each does not know the other’
an initial stage in which each tri
misrepresent his own, as in ordina
of discovery and revelation beco
process of creating and discoveri
ments permanently change, for al
reservation prices. If one party h
belief in a binding ceremony, the
bargaining technique of agsserting
former proceeds to make his.

The foregoing discussion has tr
bility and the logic of self-com
suggest the relevance of the tactic
dom distinguish with confidence
tuitive, or the inadvertent use of s
been uncommon for union officials
termination on the part of the me
wage negotiation. If the union is
pects the management to counter
persuade the membership not onl
pay $2 but even perhaps that the
competent if they fail to obtain
rather, a plausible purpose sugg
make clear to the management t
accept less than $2 even if they w:
control the members or because t
tions if they tried. In other wor
scope of their own authority and
the threat of a strike that the u
though it was the union’s own ac
to prevent the strike.

Something similar occurs when
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1own to know) everyone else’s
particular cult have the advan-
es, the others cannot. If the
eart” his offer is final; if the
5 known to be) only “bargain-

s true reservation price there is
es to discover the other’s and
ry bargaining. But the process
mes quickly merged with the
1g commitments; the commit-
- practical purposes, the “true”
as, and the other has not, the
latter pursues the “ordinary”
his reservation price, while the

led to suggest both the plausi-
nitment. Some examples may
, although an observer can sel-
the consciously logical, the in-
, visible tactic. First, it has not
, to stir up excitement and de-
:mbership during or prior to a
going to insist on $2 and ex-
with $1.60, an effort is made to
y that the management could
negotiators themselves are in-
lose to $2. The purpose — or,
ested by our analysis —is to
hat the negotiators could not
shed to because they no longer
hey would lose their own posi-
ds, the negotiators reduce the
confront the management with
nion itself cannot avert, even
tion that eliminated its power

the United States Government
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negotiates with other governme
eign assistance will be put, or
branch is free to negotiate the 1
unable fo make any position sti
troversial points because its par
that the United States would r
negotiations. But, if the executi
tive authority, with its positic
evident that Congress will not
within the necessary time peric
a firm position that is visible tc

When national representative
knowing that there is a wide ra
which the outcome will depenc
to create a bargaining position
calculated to arouse a public of
to be made, If a binding publ
made evident to the other side
be made visibly “final.”

These examples have certain
they clearly depend not only o
communicating it persuasively t
no means easy to establish th
clear to either of the parties co
mitment is. Third, similar activ
on both sides. Fourth, the pc
pethaps available to both side
able; the ability of a democr:
by public opinion may be diife
tarian government to incur su
run the risk of establishing :
beyond the ability of the other
the likelihood of stalemate or b

INSTITUTIONAL AND STR
OF THE M

Some institutional and struc
situations may make the comn
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nts on, say, the uses to which for-
tariff reduction. If the executive
)est arrangement it can, it may be
"k and may end by conceding con-
tners know, or believe obstinately,
ather concede than terminate the
ve branch negotiates under legisla-
n constrained by law, and it is
be reconvened to change the law
d, then the executive branch has
) its negotiating partners,

s go to international negotiations
nge of potential agreement within
] on bargaining, they seem often
by public statements, statements
inion that permits no concessions
ic opinion can be cultivated and
, the initial position can thereby

characteristics in common. First,
n incurring a commitment but on
o the other party. Second, it is by
¢ commitment, nor is it entirely
ncerned just how strong the com-
ity may be available to the parties
ssibility of commitment, though
s, is by no means equally avail-
tic government to get itself tied
rent from the ability of a totali-
h a commitment. Fifth, they all
n immovable position that goes
to concede, and thereby provoke
reakdown.

UCTURAL CHARACTERISTICS
IEGOTTATION

ural characteristics of bargaining
itment tactic easy or difficult to
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use, or make it more available t
affect the likelihood of simultane

Use of a Bargaining Agent. The 1
the power of commitment in at |
may he given instructions that
change, such instructions (and t
to the opposite party. The princi)
legislative from the executive br
the board of directors, as well as t
the bargaining process has a tir
interposed sufficient distance bet:
to make further communication
time runs out.

Second, an “agent” may be bro
right, with an incentive structure
principal’s. This device is involve
private citizen, in settling out o
effectively as the insurance comp
spicuously obliged to carry out s
reputation for subsequent acciden

Secrecy vs. Publicity. A potent i
times the only means, is the ple
tional representatives can arrang
ment for every small concessior
beyond their own reach. If a unic
can arrange to make any retreat
bargaining reputation in jeoparc
incapable of serious compromise,
is the basis for the universally e:
you I’d have to do it for everyo

8 The formal solution to the right-of-
be that the winner is the one who first t
all contingencies; since he then has no
must yield and knows it. {The latter ca
insure him now that the first is insured
funds among unions reduces the visible
avoid a strike. As in the bilateral mo

is a transfer of interest to a third part
own Incentive structure.
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o one party than the other, or
ous commitment or stalemate.

1se of a bargaining agent affects
east two ways. First, the agent
are difficult or impossible to
heir inflexibility) being visible
sle applies in distinguishing the
anch, or the management from
0 a messenger-carried offer when
ne limit and the principal has
veen himself and his messenger
evidently impossible before the

ught in as a principal in his own

of his own that differs from his
d in automobile insurance; the
f court, cannot threaten suit as
any since the latter is more con-
uch threats to maintain its own
ts.?

ieans of commitment, and some-
dge of one’s reputation. If na-
re to be charged with appease-
, they place concession visibly
n with other plants to deal with
dramatically visible, it places its
ly and thereby becomes visibly
(The same convenient jeopardy
cploited defense, “If I did it for
1e else.”) But to commit in this
way problem in automobile traffic may
ecomes fully and visibly insured against
incentive to avoid accident, the other
nnot counter in kind; no company will
) More setiously, the pooling of strike
- incentive on each individual union to

wpoly solution suggested earlier, there
y with a resulting visible shift in one’s
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fashion publicity is required. B
outcome would have to be know:
point, or if the outcome is inhe
is unavailable. If one party has .
the latter may try to neutraliz
the relevant public; or if both |
stalemate in the simultaneous us
enforce an agreement on secrec

Intersecting Negotiations. If a 1
or will shortly be engaged, in mai
ment has no other plants and

management cannot convincing],
while the union can. The advar
persuasively point to an array c
own position would be prejudice
one, (The “reputation value” of
to the outcome than to the firmi
gaining position is adhered to.)
involve, among other things, bo
party’s position and an effort tc
commensurable with the initial
negotiation can be enlarged in t
wage figure replaced by fringe b
a wage equivalent, an ‘“out” is
committed itself; and the avail:
commitment itself, to the disadwv

Continuous Negotiations. A spe
tions occurs when the same tw
topics, simultaneously or in the
more subtle; to persuade the ¢
recede, one says in effect, “If T .
revise your estimate of me in o
my reputation with you I must
simultaneously the “third party”
tion can be pledged. This situat
resistance to local aggression. T



IEORY OF STRATECY

th the initial offer and the final
1; and if secrecy surrounds either
rently not observable, the device
3 “public” and the other has not,
> his disadvantage by excluding
varties fear the potentialities for
e of this tactic, they may try to
..

1nion is simultaneously engaged,
1y negotiations while the manage-
deals with no other unions, the
y stake its bargaining reputation
itage goes to the party that can
f other negotiations in which its
d if it made a concession in this
the bargain may be less related
ess with which some initial bar-
Defense against this tactic may
th misinterpretation of the other
» make the eventual cutcome in-
positions. If the subjects under
he process of negotiation, or the
enefits that cannot be reduced to
provided to the party that has
bility of this “out” weakens the
antage of the committed party.

cial case of interrelated negotia-
0 parties are to negotiate other
future. The logic of this case is
ther that one cannot afford to
~onceded to you here, you would
ir other negotiations; to protect
stand firm.” The second party is
to whom one’s bargaining reputa-
ion occurs in the threat of local
he party threatening achieves its
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commitment, and hence the credil
ferring to what it would gain from
particular instance but by pointir
fulfilled threat in enhancing the cr

The Restrictive Agenda. When the
the decision to negotiate them sz
forums or at separate times is by
come, particularly when there is a
can be exploited only if it can be a
legitimate, bargaining situation. T
depends on refusal, unavailability,
if the object of the extortionate tl
agenda with the other topic, the I

Tariff bargaining is an example,
and automobiles are to be negoti:
outcome by threatening a purely |
tariff. But if the bargaining repr
party are confined to the cheese-at
instructions that permit them eve
commodities, or if there are groun
other tariffs while cheese and autc
extortionate weapon must await an
that would be brought to the confi
stand publicity, publicity itself n
munication.

The Possibility of Compensation,
agreement may be dependent on
costs or gaing.* If duopolists, for
way that maximizes their combing
of profits is thereby determined; a
requires that one firm be able to cc
of compensation would be evidenc
motive for compensation would b
holders, or if the two do not sufficie
optimum level of joint profits majy

*W. Fellner, Competition Among the Fe
97, 23132, 234.
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ility of its threat, not by re-
carrying out the threat in this
ig to the long-run value of a
edibility of future threats,

re are two abjects to negotiate,
imultaneously or in separate
no means neutral to the out-
latent extortionate threat that
‘tached to some more ordinary,
he protection against extortion
or inability, to negotiate. But
wreat can be brought onto the
atent threat becomes effective.
If reciprocal tariffs on cheese
ited, one party may alter the
yunitive change in some other
esentatives of the threatened
itomobile agenda, and have no
n to take cognizance of other
d rules that forbid mention of
mobiles remain unsettled, this
sther opportunity. If the threat
rence table is one that cannot
\ay prevent its effective com-

As Fellner has pointed out,
some means of redistributing
example, divide markets in a
d profits, some initial accrual
ny other division of the profits
mpensate the other. If the fact
e of illegal collusion, or if the
> misunderstood by the stock-
ntly trust each other, some less
' be required in order that the

w (New York, 1949}, pp. 34-33, 191~
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initial accrual of profits to the
with an agreed division of gain

When agreement must be 1
herently a one-man act, any
compensation. The “agenda’ .
these cases, since a principal i
sion on some other object. If
be brought into a contingent
means of compensation is ava
each remains an indivisible obj

It may be to the advantags
isolated, and to the other to j
there are two projects, each w
a value of two to A and a va
herently a “one-man” project
tion is institutionally impossi
entire cost of each as long as ¢
He cannot usefully threaten n
centive to carry out either pro
the projects together, offering
out the other, and can effectiv
less A carries out one of them,
four and a cost of three, whic
half.

An important limitation of e
bargaining situations, is that t
volve divisible objects and co
ditch in the back of one house
costs $1,000 and is worth $800
undertake it separately, but w
they will get together and see t
two of them gets carried out. B
scoutmaster, and each conside
have a scout troop but one m:
from certain that the neighhc
which one puts 10 hours on the
does g hours’ gardening for hin
road, the ensuing deadlock is 2
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two firms be in closer accordance
5 between them.
eached on something that is in-
division of the cost depends on
issumes particular importance in
eans of compensation is a conces-
wo simultaneous negotiations can
relationship with each other, a
ilable. If they are kept separate,
ect.
» of one party to keep a bargain
oin it to some second bargain. If
ith a cost of three, and each with
lue of four to B, and each is in-
in its execution, and if compensa-
ble, B will be forced to pay the
he two projects are kept separate.
onperformance, since A has no in-
ject by himself. But if B can link
to carry out one while A carries
ely threaten to abandon both un-
A is left an option with a gain of
h he takes, and B cuts his cost in

~onomic problems, as prototypes of
hey tend dispropertionately to in-
npensable activities. If a drainage
will protect both houses; and if it
to each home-owner ; neither would
e nevertheless usually assume that
hat this project worth $1,6c0 to the
ut if it costs 10 hours a week to be
rs it worth § hours of his time to
in must do the whole job, it is far
rs will reach a deal according to
job and the other pays him cash or
1, When two cars meet on a narrow
ggravated by the absence of a cus-
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tom of bidding to pay for the rig
locks occur when logrolling is in
quire unanimous agreement can ¢
are bundled together.’

The Mechanics of Negotiction. A
deserve mention, although we sh
tions. Is there a penalty on the ce
Is there a penalty on called bluff
offer and withdraw it after it has b
on hiring an agent who pretends
makes insincere offers, simply to
party? Can all interested parties
limit on the bargaining? Does the
structure of an auction, a Dutch
some other formal arrangement?
unavailability for negotiation can
that prefers it? Is renegotiation
What are the costs of stalemate?
ment be observed ? What, in gene
cation, and are any of them susce
by one party or the other? If ther
are they negotiated in one compr
in a particular order so that each
is taken up, or simultaneously th
different rules.

The importance of many of the
evident when one reflects on parli
permit a president to veto an aj
tirety, or that require each ame
original act is voted on, or a prior
kinds of motions, substantially
brought to bear on each action. O
choosing second best is relieved
vote earlier to eliminate that pe

® Inclusion of a provision on the Saar
the occupation of Western Germany ma;
the one in the preceding paragraph.
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ht of way. Parliamentary dead-
practicable. Measures that re-
ften be initiated only if several

number of other characteristics
all not work out their implica-
nveyance of false information?
s, that is, can one put forth an
een accepted ? Is there a penalty
to be an interested party and
 test the position of the other
be recognized? Is there a time
> bargaining take the particular
auction, a sealed bid system, or
Is there a status quo, so that
win the status quo for the party
possible in case of stalemate?
Can compliance with the agree-
ral, are the means of communi-
ptible of being put out of order
e are several items to negotiate,
chensive negotiation, separately
piece is finished before the next
rough different agents or under

se structural questions becomes
amentary technique, Rules that
propriation bill only in its en-
dment to be voted before the
ity system accorded to different
alter the incentives that are
ne who might be pressured into
of his vulnerability if he can
ssibility, thereby leaving only

in the “Paris Agreements” that ended
¢ have reflected either this principle or
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first and third choices about whi
50 strong that no threat will be

Principles and Precedents. To be
have to be qualitative rather t
some rationale. It may be diffi
commitment to $2.07%%; why n
is teo continuous to provide go
round numbers like $2.00. But :
“profit sharing,” “cost-of-living
a numerical calculation that cos
a foothold for a commitment. F1
thing of a commitment by putt:
themselves in jeopardy. If in th
tained the principle of, say, no
posed by force, and elects to nai
the present negotiation, he not ¢
claim but risks the principle it
persuade his adversary that he w
capitulate and discredit the pri

Casuistry. If one reaches the po
he has to recognize two effects: i
position, and it affects his opp
Concession not only may be c
mark a prior commitment as 3
skeptical of any new pretense
needs an “excuse” for accomm
a rationalized reinterpretation
that is persuasive to the advers
More interesting is the use of
from a commitment. If one can
the latter is not committed, or t
mitment, one may in fact undo
ment. Or if one can confuse the
his constituents or principals or
compliance with the commitme
ambiguous, or that ‘‘proportic
meanings — one may undo it o



IEORY OF STRATEGY

ch his preference is knewn to be
made.

convincing, commitments usually
han quantitative, and to rest on
ult to conceive of a really firm
ot $2.0214 ? The numerical scale
od resting places, except at nice
L commitment to the principle of
increases,” or any other basis for
mes out at $2.07%%, may provide
irthermore, one may create some-
ng the principles and precedents
= past one has successfully main-
nrecognition of governments im-
1 his demands to that principle in
nly adduces precedent behind his
self. Having pledged it, he may
ould accept stalemate rather than
1ciple.

int where concession is advisable,
t puts him closer to his opponent’s
onent’s estimate of his firmness,
onstrued as capitulation, it may
. fraud, and make the adversary
at commitment. One, therefore,
odating his opponent, preferably
of the original commitment, one
ary himself.

' casuistry to release an opponent
demonstrate to an opponent that
hat he has miscalculated his com-
or revise the opponent’s commit-
: opponent’s commitment, so that
- audience cannot exactly identify
nt — show that *productivity” is
nate contributions” has several
- lower its value. In these cases it
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is to the opponent’s disadvantage f
fully refuted by argument. But 1
to make a moderate concession or
he can make a moderate conces:
position, and that if he does thers
to reflect on his original principles
a rationalization by which to de
from the opponent’s concession, ¢
be made.®

THE TI

When one threatens to fight if
competitor does, the threat is no
one’s own incentives, designed to
matic consequences of his act. Ar
deterring, it benefits both parties

But more than communication
an act that he would have no ir
designed to deter through its pron
massive retaliation against small
as is the threat to bump a car tha
or to call a costly strike if the wa
distinctive feature of this threat

*In many textbook problems, such as
ends of the bargaining range are point
party; and to settle for one's minimum |
at all. But, apart from certain buying an
limits on the range of acceptable outex
that one is free to accept may he subst
cases one's overriding purpose may be t
by the other party. If the truth is mor
censervative initial position is indicatec
initial “advanced” position would discre
the truth. Actually, though a person doe
own behavior, the existence of an enfo
of assistance; if one can demonstrate, fi
by showing his income tax return, the
value of this evidence.

Even the “pure” bilateral monopoly ¢
the bargaining is conducted by agents
dependent on whether agreement is rea
of the agreement are.
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that this commitment be success-
vhen the opponent has resolved
e may help him by proving that
sion consistent with his former
: are no grounds for believing it
. One must seek, in other words,
ny oneself too great a reward
therwise the concession will not

IREAT

ittacked or to cut his price if his
more than a communication of
impress on the other the auto-
d, incidentally, if it succeeds in

is involved when one threatens
icentive to perform but that is
ise of mutual harm. To threaten
encroachments is of this nature,
t does not yield the right of way
ge is not raised a few cents. The
s that the threatener has no in-

bilateral monopoly between firms, the
s of zero profits for one or the other
position is no better than no settlement
d selling situations, there are commonly
ymes, and the least favorable outcome
antially superior to stalemate. In these
o forestall any misguided commitment
= demonstrable than a false position, a
, as it is if any withdrawal from an
dit any subsequent attempt to convey
s not commonly invite penalties on his
rceable penaity on falsehood would be
v example, his cost or income position
- penalties on fraud may enhance the

ase becomes somewhat of this nature if
or employees whose rewards are more
ched than on how favorable the terms
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centive to carry it out either b
have an incentive to bind himse
the threat may be successful, b
fillment gains the end; and f
threat succeeds. The more cer
the less likely is actual fulfilln
pends on the credulity of the
effectual unless the threatener
incentives so as to demonstrate
incentive to carry it out.?

We are back again at the cc
himself in advance to an act tl
carry out in the event, in orde
the other party? One can of ¢
falsely that the costs or damage
or negative. More interesting,
pretend that he himself errone
small, and therefore would mi
threat. Or perhaps he can prete
as to overcome the prospect o
probably most readily available
he must find a way to commit

One may try to stake his rep
that impresses the threatened
reputation with the threatened
would be worth the costs and |
if he fails to heed the threat. (
commitment, perhaps through

" Incidentally, the deterrent threat
teristics, reflecting the general asymn
It is not necessary, for example, that
party threatened than to the party ca
car with a new one may succeed if
damages, or to start a price war. Also,
there is no such thing as “too large” |
it is not carried out anyway. A threal
feres with its credibility. Atomic des
pensive incarceration for overtime pa
orbitant unless the threatened person
ignored it.

8 Mutual defense treaties among s
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efore the event or after. He does
1f to fulfill the threat, if he thinks
ecause the threat and not its ful-
ulfillment is not required if the
tain the contingent fulfillment is,
ient. But the threat’s efficacy de-
other party, and the threat is in-
can rearrange or display his own
» that he would, ex post, have an

mmitment. How can one commit
1at he would in fact prefer not to
r that his commitment may deter
purse bluff, to persuade the other
s to the threatener would be minor
the one making the threat may
yusly believes his own costs to be
stakenly go ahead and fulfill the
nd a revenge motivation so strong
f self-damage; but this option is
to the truly revengeful. Otherwise
himself.

itation on fulfillment, in a manner
person. One may even stake his
person himself, on grounds that it
ains to give a lesson to the latter
)r one may try to arrange a legal
contracting with a third party.®
has some interesting quantitative charac-
etry between rewards and punishments.
the threat promise more damage to the
rrying it out. The threat to smash an old
believed, or to sue expensively for small
as far as the power to deter is concerned,
a threat; if it is large enough to succeed,
. is only “too large” if its very size inter-
ruction for small misdemeanors, like ex-

rking, would be superfluous but not ex-
considered it too awful to be real and

trong and weak nations might best be
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Or if one can turn the whole bus
salary (or business reputation)
threat but who is unalterably reli
the further costs, one may shift tl
The commitment problem is nici
trine of the “last clear chance”
events that led up to an accident,
the accident became inevitable as
that the abilities of the two parti
expired at the same time. In bar
device to leave the last clear chan
the other party, in a manner that
relinquish further initiative, havin
the other party must choose in or
up so that he cannot stop, and the
to yield, A legislative rider at th
President the last clear chance to p
to understand some of those cases
inheres in what is weakness by oth
or a country — has lost the power
to avert mutual damage, the other
but to assume the cost or respor
is the term Arthur Smithies uses t
ately exhausting one’s annual buds
year that the need for more funds
A related tactic is maneuvering
one can be dislodged only by an ov
mutual damage because the mane
the power to retreat. If one carrie
son, in a manner that makes destr
himself and for any assailant, he
than if he retained any control ot

viewed in this light, that is, not as undert
in exchange for a gquid pro quo, but ra
embarrassing freedom of choice.

® A. Smithies, The Budgetary Process in
PP. 40, 56. One sclution is the short tether
T. C. Schelling, “American Foreign A:
(July 1935}, regarding the same principls
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iness over to an agent whose
depends on carrying out the
eved of any responsibility for
e incentive.

ly illustrated by the legal doc-
which recognizes that, in the
there was some point at which
a result of prior actions, and
es to prevent it may not have
gaining, the commitment is a
ce to decide the outcome with
- he fully appreciates; it is to
g rigged the incentives so that
e’s favor, If one driver speeds
other realizes it, the latter has
e end of a session leaves the
ass the bill, This doctrine helps
in which bargaining “strength”
er standards. When a person —
to help himself, or the power
interested party has no choice
sibility. “Coercive deficiency”
» describe the tactic of deliber-
etary allowance so early in the
- is frresistibly urgent.?

into a status quo from which
ert act, an act that precipitates
uvering party has relinquished
s explosives visibly on his per-
uction obviously inevitable for
may deter assault much more
er the explosives. If one com-

aken to reassure the small nations nor
ther as a device for surrendering an

the United Stetes {New York, 1955),
of an apportionment process. See also
sistance,” World Politics, 7:609-625
> in foreign aid allocations.
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mits a token force of troops th
commitment to full resistance i
used the analogy of the plate g
a jewelry store: anyone can bre:
creating an uproar.

Similar techniques may be a
best defense, of course, is to cal
made; in that case there is neit
retaliation. If he cannot hasten
self to it; if the person to be
the one who would threaten ca
only make certain the mutuall
threatens.!® If the person to |
the threat is made to share the
the insurance solution to the
earlier) he may become so visi
to dissuade the threatener. Or i
change or misrepresent his own
he would gain in spite of threa
he thinks he would), the thre
threat as costly and fruitless; «
as either unable to comprehend
it, he may deter the threat itse
norance, obstinacy, or simple d
vincing to the prospective thre
persuade him and he commits
lose. Finally, both the threat
communicated ; if the threater
messages, or can destroy the cor

© The system of supplying the poli
and incapable of erasures makes it f
license number of the car before speal
threat. Some trucks carry signs that
to the driver’s control” The time lod
purpose, as does the mandatory secre
invasion with 2 small advance force
win the objective, attaches toco much
drawal: the larger force can then be
deterrent threat. At many universitic
denies instructors the power to change
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at would be unable to escape, the
s increased. Walter Lippmann has
lass window that helps to protect
k it easily enough, but not without

-ailable to the one threatened. His
ry out the act before the threat is
her incentive nor commitment for
the act itself, he may commit him-
threatened is already commiited,
nnot deter with his threat, he can
y disastrous consequences that he
e threatened can arrange before
risk with others (as suggested by
right-of-way problem mentioned
bly unsusceptible to the threat as
by any other means he can either
incentives, to make it appear that
- fulfillment (or perhaps only that
atener may have to give up the
or if one can misrepresent himself
“a threat, or too obstinate to heed
1f. Best of all may be genuine ig-
isbelief, since it may be more con-
atener ; but of course if it fails to
himself to the threat, both sides
and the commitment have to be
ed person can be unavailable for
nmunication channels, even though

ce with traffic tickets that are numbered
ossible for the officer, by writing in the
ting to the driver, to preclude the latter's
say, “Alarm and lock syvstem not subject
'k on bank vaults serves much the same
t ballot in elections. So does starting an
that, though too small and premature to
“face” to the enterprise to permit with-
readied without fear of inviting a purely
s the faculty is protected by a rule that
a4 course grade once it has been recorded.
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he does so in an obvious effort
threat itself.’* But the time to
fore the threat is made, that is
not just before the threat is fi
credulous, or out of town, whe
committed threat.

In threat situations, as in o
are not altogether clear; each
costs and values to the other s
volved in the threat; the proce
gressive one, the commitments
quence of actions. Communi
impossible nor entirely reliable
commitment can be communic:
travel by newspaper or hearsa;
In these cases the unhappy pos
a result of simultaneous comm
the recognition of this possibi
becomes itself a deterrent to th

In case a threat is made an
stage prior to fulfillment in wl
in undoing the commitment. T
its deterrence value is zero, ar
motivate fulfillment, This featt
stalemate in ordinary bargaini
parties’ getting committed to in

" The racketeer cannot sell protectic
nor can the kidnapper expect any
friends or relatives. Thus, as a perh:
quired the immediate confinement of
a kidnapping occurred might make tl
The rotation of watchmen and police
not only limits their exploitation of

21t is a remarkable institutional {e
for persons or nations to assume cor
cussing. There are numerous ways tl
ambiguous, unsure, or only occasio
society adverted to earlier, bargaini
strategy and the mechanics of commu
world the topic is mainly an empiric
mit, how, and with what assurance o
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to avert threat, he may deter the
show disbelief or obstinacy is be-
, before the commitment is taken,
lfilled ; it does no good to be in-
1 the messenger arrives with the

rdinary bargaining, commitments
party cannot exactly estimate the
ide of the two related actions in-
ss of commitment may be a pro-
acquiring their firmness by a se-
cation is often neither entirely
. while certain evidence of one’s
ated directly, other evidence must
v, or be demonstrated by actions,
sibility of both acts occurring, as
itment, is increased. Furthermore,
lity of simultaneous commitment
e taking of commitments,12

1 fails to deter, there is a second
vich both parties have an interest
he purpose of the threat is gone,
id only the commitment exists to
re has, of course, an analogy with
ng, stalemate resulting from both
~ompatible positions, or one party’s

n if he cannot find his customer at home;
ransom if he cannot communicate with
ps impractical suggestion, a law that re-
all intercsted friends and relatives when
1e prospects for ransom unprofitably dim.
men, or their assighment in random pairs,
bribes but protects them from threats.
ict that there is no simple, universal way
1mitments of the kind we have been dis-
ey can try, but most of them are quite
nally available. In the ‘‘cross-my-heart”
ng theory would reduce itself to game
nication; but in mest of the contemporary
al and instituticnal one of who can com-
f appreciation by the other side.
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mistakenly committing himseli to
would not accept. If there appea
commitment, botk parties have a
undo it is a matter on which their
ways of undoing it lead to differes
doing” does not mean neglectin,
reputation; “undoing,” if the com
means disconnecting the threat
one’s own reputation with the tl
therefore a subtle and tenuous s
have an interest in undoing the c
unable to collaborate in undoing

Special care may be needed ir
act that is threatened against and
ened, The difficulty arises from th
former has been done the incenti
appeared. The credibility of the t
how visible to the threatened part;
ing party to rationalize his way
has failed its purpose. Any loopho
himself, if they are visible to the
visible commitment and hence red
{An example may be the ambiguc
Formosa Resolution and Treaty.)

It is essential, therefore, for m
little room as possible for judgme
the threat, If one is committed f
havior when it reaches certain lin
fully and objectively defined, th
that when the time comes to dec
enforced or not, his interest and tl
coincide in an attempt to avoid
sequences.

In order to make a threat prec
both to the threatened party and
tion to the whole affair is of val
necessary to introduce some arhit
involve overt acts rather than int
the visible deeds, not invisible on
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a position that the other truly
rs a possibility of undoing the
n interest in doing so. How to
interests diverge, since different
1t outcomes. Furthermore, “un-
y a commitment regardless of
mitment of reputation was real,
rom one’s reputation, perhaps
wreatened person himself. It is
tuation in which, though both
ommitment, they may be quite
it.

\ defining the threat, both the
| the counter act that is threat-
e fact, just noted, that once the
e to perform the later has dis-
hreat before the act depends on
7 1s the inability of the threaten-
out of his commitment once it
les the threatening party leaves
> threatened party, weaken the
uce the credibility of the threat.
us treatment of Quemoy in the

aximum credibility, to leave as
nt or discretion in carrying out
o punish a certain type of be-
1its, but the limits are not care-
e party threatened will realize
ide whether the threat must be
1at of the threatening party will
the mutually unpleasant con-

ise, so that its terms are visible
to any third parties whose reac-
e to the adversaries, it may be
rary elements. The threat must
entions; it must be attached to
es; it may have to attach itself
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to certain ancillary actions that
selves to the threatening party. ]
a penalty on the carrying of we
suspicious behavior rather than ¢
imity to a crime rather than the
of punishment must be one wh
discernible.®

In order that one be able to
threat, there must be continuit;
sequent issues that will arise. Th
means of making the original th
decomposed into a series of conse
opportunity to demonstrate on
the threat will be carried out on
come more plausible, since there
fulfill them as a “lesson.”

This principle is perhaps mo.
herently a matter of degree. In
act of terminating assistance ma;
sides as not to be taken serious
small misuse of funds is to be a¢
in assistance, never so large as te
to provoke a diplomatic breach
will receive more credulity; or if
may be persuasive without too r

The threatening party may no
act into steps. (Both the act to
must be divisible.) But the pri
wisdom of defining aggression, o

¥ During 1950, the Economic Cooper
tion to reward Marshall Plan countries
and to penalize those that did not, thr
allotments. But since the base figures h
determination would ultimately involve
would be no way afterwards to see w
tractions were made, and the plan suf

% Perhaps the common requirement
intervals, rather than in a lump sum a
analogous principle, as does the custor
college course to avoid letting a studer
grading decision after the course is fin
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are of no consequence in them-
t may, for example, have to put
apons rather than their use; on
bserved misdemeanors; on prox-
crime itself. And, finally, the act
rse effect or influence is clearly

pledge his reputation behind a
/ between the present and sub-
is need for continuity suggests a
reat more effective; if it can be
cutive smaller threats, there is an
the first few transgressions that
the rest. Even the first few be-
> is a more obvious incentive to

st relevant to acts that are in-
foreign aid programs the overt
7 be so obviously painful to both
ly by the recipient, but if each
companied by a small reduction
) leave the recipient helpless nor
. the willingness to carry it out
it does not at first, a few lessons
nuch damage !

t, of course, be able to divide the
be deterred and the punishment
nciple at least suggests the un-
- transgression, in terms of some

ation Administration declared its inten-
that followed especially sound policies,
ugh the device of larger or smaller aid
ad not been determined, and since their
- judgment rather than formulas, there
‘hether in fact the additions and sub-
fered {rom implausibility,

for amortization of leans at frequent
- the end of the loan period, reflects an
n of giving frequent examinations in a
t’s failure hinge exclusively on a single
ished.
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critical degree or amount that v
the act to be deterred is inher
cumulative effect is what matte
ments may be more credible th
either all at once or not at all wh
reached. Tt may even be impos
with sufficient clarity to be per:

To make the threatened act
may have to be modified. Parts
posed may have to be left out;
event, though of no interest ir
which a threat can effectively b
that are only preparatory to the
no damage, may be susceptible ¢
be effective objects of the threat
should be threatened with mc
toward the dog, even though h
itself.

Similar to decomposing a thre:
with a punitive act that grows
time. Where a threat of death b
cutting off the food supply migh
public relations purposes, this d
clear chance” to the other, who
stubbornness if the threat fails.
gets his overt act out of the wa;
minor, rather than letting it star
obstacle to his resolution. And
one in a position to know, from
catastrophe they have progresses
real sense. Furthermore, the thi
his adversary’s collapse but not |
may therefore transform a dange
costly continuous one. Tenants .
of forcible eviction than by simp

* This scems to be the tactic that avol
forces to vacate a province they had o
after they had announced that any effo
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vill be deemed intolerable. When
ently a sequence of steps whose
rs, a threat geared to the incre-
an one that must be carried out
en some particular point has been
sible to define a “critical point”
uasive.

s divisible, the acts themselves
of an act that cannot be decom-
- ancillary acts that go with the
. themselves, may be objects to
e attached, For example, actions
- main act, and by themselves do
f chronological division and thus
. The man who would kick a dog
dest punishment for each step
is proximity is of no interest in

1t into a series is starting a threat
in severity with the passage of
y violence might not be credited,
t bring submission, For moral or
evice may in fact leave the “last
s¢ demise is then blamed on his
But in any case the threatener
7 while it is still preliminary and
d as a final, dreadful, and visible
f the suffering party is the only
moment to moment, how near to
1, his is the last clear chance in a
eatener may be embarrassed by
oy his discomfort ; and the device
rous once-for-all threat into a less
are less easily removed by threat
ly shutting off the utilities !5

ded an explosion and induced de Gaulle's
ccupied in Northern Italy in June 1945,
rt of their allies to dislodge them would
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A piecemeal approach may als
son. If he cannot obviate the th
he may hasten some initial sta
eventual completion. Or, if his :
ener’s retaliation comes only in |
ing it as a series of increment:
dramatic overt act that would t

THE PI

Among the legal privileges of
tioned in textbooks are the rigl
sued. Who wants to be sued! |
power to make a promise: to bo
to do business with someone whe
arise, the “right” seems a liabil
was a prerequisite to doing busis

In brief, the right to be sued i
ment. In the commitments disc
essential that one’s adversary (o
describe him) not have the pow
mitment; the commitment was,
real or fictitious. The promise
party in the bargain and is requ
one or of each is outside the oth
ever an agreement leaves any in

This need for promises is more
tutional importance of its own.
convincing, self-binding, promise
like to release his priscner, anc
perately for a way to commit th
captor, without finding one. If t

be treated as a hostile act, See Harry $
1955), pp. 239—42; and Winston 8. CI
of The Second World Waer (Boston, 1t

* The threat may seem to be a prom
reputation with his adversary; but it i
party can unilaterally release the threa
sociate his own future estimate of the t
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o be used by the threatened per-
reat by hastening the entire act,
ze that clearly commits him to
ict is divisible while the threat-
the large economy size, perform-
s may deny the threatener the
rigger his response.

OMISE

corporations, two that are men-
1t to sue and the “right” to be
But the right to be sued is the
'row money, to enter a contract,
» might be damaged. If suit does
ity in retrospect; beforehand it
1883,
s the power to accept a commit-
ussed up to this point, it was
r “partner,” however we wish to
er to release one from the com-
in effect, to some third party,
is a commitment to the second
red whenever the final action of
er’s control. It is required when-
centive to cheat.1®
 than incidental; it has an insti-
It is not always easy to make a
. Both the kidnapper who would
| the prisoner, may search des-
e latter against informing on his
he victim has committed an act

Truman, Year of Decisions {(New York,
wrchill, Triumph end Tragedy, vol. VI
537, PP, §66-68.

ise if the pledge behind it i3 only one’s
s not a promise from which the second
tener, since he cannot convincingly dis-
hreatener from the latter’s performance.
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whose disclosure could lead to b
not, he might commit one in the
the bond that will ensure his siles
ties illustrate how difficult, as w
assume a promise. If the law wil
or if the union is unable to oblig
or if a contractor has no assets te
and the law will not imprison deb
to which one can pledge his reput
strike a bargain, or at least the
wise be struck.

Bargaining may have to con
system as well as the division of g
a “fair-trade” law; or exchange s
stay out of each other’s market
redesign the products to be unsu
countries that wish to agree not t
may have to destroy the usefulne
a “third-party commitment” has
“second-party commitment” cant

Fulfillment is not always obse
secret election, or a government a
parliament, or an employee agree
a teacher agrees to keep his polj
country agrees to stimulate expo
is no reliable way to observe o
servable outcome is subject to a 1
which is covered by the agreem
have to be expressed in terms of sc
what is observable is not the inte
may have to pay the bribed vot
how he voted; to pay a szlesma
than on skill and effort; to rewar
tics on crime rather than on att
employees for the transgressions
is a matter of degree, the barga
limits distinguishing performance

7 In an earlier age, hostages were excha
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lackmail, he may confess it; if
presence of his captor, to create
nce. But these extreme possibili-
ell as important, it may be to
1 not enforce price agreements;
ate itself to a no-strike pledge;
) pay damages if he loses a suit,
tors ; or if there is no “audience”
ation; it may not be possible to
same bargain that would other-

cern itself with an “incentive”
rains. Oligopolists may lobby for
hares of stocks. An agreement to
may require an agreement to
itable in each other’s area. Two
o make military use of an island
ss of the island itseli. (In effect,
to be assumed when an effective
10t be devised.) 17

rvable. If one sells his vote in a
grees to recommend an act to its
s not to steal from inventory, or
tical opinions out of class, or a
rts ““as much as possible,” there
r measure compliance. The ob-
wmber of influences, only one of
ent., The bargain may therefore
mething observable, even though
nded object of the bargain. One
r if the election is won, not on
n a commission on sales, rather
d policemen according to statis-
:ntion to duty; or to punish all
of one. And, where performance
in may have to define arbitrary
: from nonperformance; a speci-

nged.
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fied loss of inventory treated as
crease in exports considered
samples of performance taken
formance.!®

The tactic of decomposition .
threats. What makes many agi
recognition of future opportun
eliminated if mutual trust is 1
whaose value outweighs the mon
present instance. Each party n
will not jeopardize future oppe
the outset, This confidence does
purposes of piecemeal bargains
tual expectations, Neither maj
prudence (or the other’s confid
so forth) on a large issue. But,
gains can be struck on a small.
a small investment to create a
to let each party demonstrate
trust and that he knows the ot
has to be negotiated, it may be r
some minor items for “practice,
dence in each other’s awarenes
faith.

Even if the future will bring n
create the equivalence of conti
issue into consecutive parts. If
dollars to the Red Cross on con
tempted to cheat if the other
anticipation of the other’s che:
if the contribution is divided in
each can try the other’s good
more, since each can keep the «
no one ever need risk more thar
Finally, this change in the inc

8 Inability to assume an enforceab
activity demanded, may protect one |
tory secret ballot is a nuisance to the
pratection to the one who would {ear
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evidence of theft; a specified in-
an “adequate” effort; specified
as representative of total per-

applies to promises as well as to
eements enforceable is only the
ities for agreement that will be
10t created and maintained, and
entary gain from cheating in the
wst be confident that the other
rtunities by destroying trust at
not always exist; and one of the
is to cultivate the necessary mu-
» be willing to trust the other’s
ence in the first’s prudence, and
if a number of preparatory bar-
scale, each may be willing to risk
tradition of trust. The purpose is
that he appreciates the need for
her does too. So, if a major issue
ecessary to seek out and negotiate
" to establish the necessary confi-
s of the long-term value of good

0 recurrence, it may be possible to
nuity by dividing the bargaining
ach party agrees to send a million
lition the other does, each may be
contributes first, and each one’s
ating will inhibit agreement, But
o consecutive small contributions,
faith for a small price. Further-
yther on short tether to the finish,
1 one small contribution at a time,
entive structure itself takes most

e promise, like inability to perform the
from an extortionate threzt. The manda-
voter wha would like to sell his vote, but
coercion.
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of the risk out of the initial contri
trust is made obviously visible to

Preparatory bargains serve an
only occur when at least one part,
bargain. A deterrent to initiative
may seem to yield, about one’s e:
reason to expect the other to m
history of successful bargaining,
tection against the inference of «

AN TLLUSTRA

Various bargaining situations i
promises, and communication p
variants of a game in which eac
alternatives from which to choos
East chooses either B or 8. Eac
choices of both. Each of the four
AB, aB, or ef, yields a particular
ticular gain or loss for East. No ¢
North and East. In general, eac
pend on the choice the other n

Each such game can be quant
dimensional graph, with North’s
East’s horizontaily, and the valu
denoted by points labeled AB, 4
simplicity of the game there is act
tively different variants, dependir
tions of the four points in the pla
order of moves, possibility of
means of commitment, enforceal

¥ perhaps two adversaries who look fi
ment would do well to keep avenues of
for example, the number of loose ends in
narrow down so much that nothing rem
issue” (some final, permanent dispositior
possibility of even opening negotiations o
the minor issues are not dispesed of, but
that willingness to negotiate on them w
the whole settlement, the possibility of
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bution; the value of established
both.

other purpose. Bargaining can
y takes initiative in proposing a
is the information it yields, or
gerness. But if each has visible
et him half way, because of a
that very history provides pro-
wereagerness,1®

TIVE GAME

nvolving commitments, threats,
roblems, can be illustrated by
h of two persons has a pair of
2. North chooses either 4 or a
h person’s gain depends on the
possible combined choices, 45,
rain or loss for North and a par-
ompensation is payable between
h person’s preference may de-
1akes.

itatively represented in a two-
- gain measured vertically and
s of the four combined choices
3, ¢B, and oB. In spite of the
ually a large number of qualita-
g not only on the relative posi-
e but also on the “rules” about
communication, availability of
ility of promises, and whether

srward to some large negotiated settle-
en for negotiation of minor issues. If,
dispute between East and West should
ains to be negotiated but the “ultimate
1 of all territories and armaments) the
n the latter might be jeopardized. Or, if
become so attached to the “big"” issue
ould be construed as overeagerness on
preparatory bargains might disappear.
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two or more games hetween two |
The variations can be multiplied ;
ing difierent hypotheses about whe
about the “values” of the four out
what he guesses the other party g
venience we assume here that the ¢
obvious way to both persons. Ar
compensation, we rule out also thi
the game. A very small sample o

North

AR

AB

o
Fic.

Figure 1 represents an “ordina
adopt the rule that North and E
ment before they choose. A8 and «
tive agreements that they may rea
values for both persons, can be
equivalent of “no sale.” Whoever
If North can commit himself to
leaves East a choice between AR
viously East’s choice under the cir
committed himself first to B, hos
restricted to a choice of «B or nc
AB) and would have agreed to B
mitment is a kind of “first move”
numbers but with moves in turn
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sersons can be joined together.
almost without limit by select-
t each player knows or guesses
comes for the other player, and
uesses about himself. For con-
ight “values” are obvious in an
d, just as we have ruled out
eats of actions that lie outside
- such games is presented.

.aB

East

1

ry”’ bargaining situation if we
ast must reach explicit agree-
B can be thought of as alterna-
ch, while AB and o8, with zero
interpreted as the bargaining
can first commit himself wins.
A he will secure 43, since he
and AB and the former is ob-
cumstances, If East could have
vever, North would have been
» agreement (that is, of «B or
. As a matter of fact, first com-
; and in a game with the same

’

, first move would be an ad-
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vantage. If, by mistake, both p
and East to B, they lock themss

Figure 2 illustrates a deterren
status gquo, with North planning
East threatening a shift to @ (re
moves first, East can only lose
North can commit himself to o

North

.af3
AR

Fi

but if East can effectively thre:
he leaves North only a choice o
latter. Note that it is not suffici
in advance, as it was in Figure
conditional choice, B or 3 deper
or o. If East committed his che
vantage of “first move”; and in
in turn, North would win at «
{East would choose B rather ths
or AB rather than of of or A8
with first move, would choose «
aB rather than A8 or AB; East
Figure 3 illustrates the promi
moves are simultaneous, oB is
it by himself, and neither can
worse. Both would, however, pi
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arties get committed, North to 4
lves in stalemate at AB.

t threat if we interpret AB as the
y a shift to o (leading to «B) and
sulting in e8) if he does. If North
by moving to 8, and similarly if
before East can make his threat;

.aB

. AB

East
G. 2

iten the mutually undesirable o,
f a8 or AB and North chooses the
ent for East to commit his choice
r; he must commit himself to a
ding on whether North chooses 4
ice he would obtain only the ad-
 the present game, if moves were
B regardless of who moved first,
n A3, to leave North a choice of «B
and North would take «B. North,
rather than 4, leaving East «8 or
would take o«B.)
se, Whoever goes first, or even if
a “minimax”; either can achieve
threaten the other with anything
refer AR to oB; but to reach A8
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North

.af3

.aB

Frc.

they must trust each other or
promises. Whoever goes first, the
if North chooses 4, East can take
North can choose o8. If moves a
centive to cheat, and each may
either deliberate cheating, or sel
incentive to cheat, indicates choic

North

B

.aB

Fic.

must be able to commit himself
can move first. If both must mos
able to make enforceable promi
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LA

. AB

East
3

be able to make enforceahle
other has an incentive to cheat;
AB, and if East chooses 3 first,
re simultaneous each has an in-
expect the other to cheat; and
f-protection against the other’s
25 of « and B. At least one party

 AB

.AB

East
4

" to abstention; then the other
e simultaneously, both must be
ses.
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Figure 4 is the same as Fig. 3
leftward. Here, in the absence o
of regardless of whether he or
simultaneous. If, however, East
commitment, he can force North
ApB. But this commitment is some
or a threat; it is both a promise
aB if North chcoses a; and he n
chooses A. The threat alone will
is better than AB for North, an
East is free to choose B, East .
either a or A, the opposite of w
committed : abstention from 4B

North

.afl
.AB

F1c

Finally, Figs. 5 and 6 show tw
nothing of interest but together
threat. Figure 5 has a minimax s
«B, neither can enforce anything
sible, no threat can be made. Fj
Fig. 5 in the identity of intere
similarly devoid of any need for
or any possible threat to exploit.
with or without an order of mov

But suppose the two games ar
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except that «B has been moved
i communication, North wins at
East moves first or moves are
can communicate a conditional
to choose 4 and an outcome of
thing more than either a promise
and a threat. He must threaten
nust promise “not AB” if North
not induce North to avoid «; «B
d AB is what he gets with 4 if
must commit himself to do, for
hat he would do if he were not
or immolation at «B,

o B

. AB

East
. 5

0 games that separately contain
- make possible an extortionate
>lution at «B ; either can achieve
- better, no collaboration is pos-
gure 6, though contrasting with
st between the two parties, is
collaboration or communication
With or without communication,
es, the outcome is at 45.

> simultaneously up for decision,




AN ESSAY ON
North

.aB

.af

Fic

and the same two parties are i
can commit himself to a threa
East, for example, could threate
game 6, unless North chose 4 r:
tively, North could threaten « ir
game 5. Assuming the intervals
threat persuasively committed ar
gains in game 5 at no cost in gan
he does not carry it out; so he gel
choice in game 5. To express thj
plies what was ruled out earlie:
“outside the game.” From the pc
an extraneous act, and East migh
house down if he does not choos
tionate threats are not always e:
an occasion, an object, and a m
ditionally often suffer from illeg
out of sheer stubbornness. The jc
same agenda may thus succeed
would be impracticable.

If North cannot commit himse
desires only to prevent a threat |
communication be impossible; o
in his interest that the two ga:
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. AB

AR

East
. 6

wolved in both. If either party
. he may improve his position.
n to choose 8 rather than B in
ther than « in game 3, alterna-
1 game 6 unless East chose 8 in
arge enough in game 6, and the
1d communicated, the threatener
1e 6. Because his threat succeeds
s AB in 6 as well as his preferred
s result differently, game 6 sup-
r, namely, the threat of an act
int of view of game 5, game 6 is
- as well threaten to burn North's
e 4 in 5. But such purely extor-
15y to make; they often require
eans of communication, and ad-
rality, immorality, or resistance
ining of two negotiations on the
vhere a purely gratuitous threat

lf to a threat, and consequently
by East, it is in his interest that
r if communication occurs, it is
nes not be placed on the same
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agenda; or if he cannot prevent
East, it is in his interest to turn e
whose compensation depends o
game. If North can force game
to commit himself in response t
1f he can commit his choice in g
he is safe, But if he can commit
to be played first, East could th
less North assumed a prior com
case North’s ability to commit
it permits him to be forced into

Incidentally, dropping 4B ver
of would illustrate an importar
one point in a manner ‘“unfavor
prove the outcome for him, Th
ning in Fig. z depends on the
over oB for North; if AB is me
comes immune to the threat, wh
at oB. This is an abstract examp]
ing, weakness may be strength.
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their being discussed together by
ach game over to a different agent
nly on the outcome of his own
5 to be played first, and is unable
0 a threat, the threat is obviated.
rame 5 before the threat is made,
himself in game 5, and game 6 is
reaten to choose 8 in game 6 un-
mitment to 4 in game 5; in this
himself is a disadvantage, since
‘playing” game 5 ahead of 6.

tically in Fig. 2 to below the level
it principle, namely, that moving
able” to North may actually im-
> threat that kept him from win-
omparative attractiveness of 4B
de worse for him than of he be-
ich then is not made, and he wins
e of the principle that, in bargain-



3

BARGAINING, COMN
LIMITEI

Limited war requires limits; so
are to be stabilized short of war
or at least some kind of mutua]
And agreement on limits is difficu
the uncertainties and the acute
cause negotiation is severely in
before it begins and because co
between adversaries in time of wa
the advantage of one side to avoi
to enhance the other’s fear of wal
that even a show of willingness
as excessive eagerness.

The study of tacit bargainin;
munication is incomplete or imyj
therefore, in connection with lin
with limited competition, jurisdic
a traffic jam, or getting along wit
speak to. The problem is to deve
or both parties either cannot or
when neither would trust the ot
ment explicitly reached. The pres
of the concepts and principles tl
gaining and will attempt to drav
about the problem of limited w
will also suggest that these same
powerful clue to understanding e
of explicit bargaining with full cc



TUNICATION, AND
) WAR

do strategic maneuvers if they
. But limits require agreement
| recognition and acquiescence,
1t to reach, not only because of
divergence of interests but be-
hibited both during war and
mmunication hecomes difficult
r. Furthermore, it may seem to
d agreement on limits, in order
-; or one side or both may fear
0 negotiate will be interpreted

y — bargaining in which com-
ossible — assumes importance,
ited war, or, for that matter,
tional maneuvers, jockeying in
h a neighbor that one does not
lop a modus vivendi when one
will not negotiate explicitly or
her with respect to any agree-
ent chapter will examine some
1at seem to underlie tacit bar-
; a few illustrative conclusions
ar or analogous situations. It
principles may often provide a
en the logically dissimilar case
mmunication and enforcement.
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The most interesting situat
those in which there is a confl
involved. But it is instructive
fied case in which two or mo
and face the problem not of
coordinating their actions for
munication is impessible. Thi
the principle that will then se
“bargaining” over conflicting |

TACIT COORDINATION

When a man loses his wife i
prior understanding on where
chances are good that they wil
each will think of some obvio
each will be sure that the other
of them. One does not simply p
the other will go where he |
wherever the first predicts the
and so ad infinitum, Not “Wh
“What would I do if T were ¢
if she were I wondering what
What is necessary is to coordi
message in the common situat
action that their expectations o
must “mutually recognize” sor
their expectations of each otk
meet, nor would all couples rea
are certainly a great deal bett
course of search.

The reader may try the probl
(Fig. 7). Two people parachute
each with a map and knowin
knowing where the other has
directly. They must get togeth
study their maps and *“coorc
map suggest some particular
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ons and the most important are
ict of interest between the parties
to begin with the special simpli-
re parties have identical interests
reconciling interests but only of
their mutual benefit, when com-
s special case brings out clearly
rve to solve the problem of tacit
preferences.

 (COMMON INTERESTS)

n a department store without any
to meet if they get separated, the
1 find each other. 1t is likely that
us place to meet, so obvious that
is sure that it is “obvious” to both
edict where the other will go, since
redicts the first to go, which is
second to predict the first to go,
at would I do if T were she?” but
he wondering what she would do
I would do if T were she . .. ?”
nate predictions, to read the same
ion, to identify the one course of
f each other can converge on. They
ne unique signal that coordinates
er. We cannot be sure they will
d the same signal; but the chances
er than if they pursued a random

em himself with the adjoining map
- unexpectedly into the area shown,
g the other has one, but neither
dropped nor able to communicate
er quickly to be rescued. Can they
inate” their behavior? Does the
meeting place so unambiguously
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F1G.

that each will be confident that th
tion with confidence?

The writer has tried this and o
unscientific sample of respondent
people often can coordinate. The
typical of those that can be “solve
of those who try. The solutions a
extent: any solution is “correct” i
reader may wish to confirm his ab
problems with those whose scores

1 In the writer's sample, 36 persons cor
only 6 chose “tails.” In problem 2, the fis
out of a total of 41; the number 7 led
third place. The upper left corner in p
total of 41, and all but 3 of the remaind
onal line. Problem 4, which may reflect
Haven, Connecticut, showed an absolute
Grand Central Station (information bo
ceeded in meeting at 12 noon. Problem 6
fiftlhs of all persons succeeded in concerti
7, out of 41 people, 12 got together on §
of numbers that were not a power of I
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TT—
2 —
o]

g &

Building Pond
;

e other reads the same supges-

her analogous problems on an
s; and the conclusion is that
following abstract puzzles are
d” by a substantial proportion
re, of course, arbitrary to this
f enough people think so. The
lity to concert in the following
are given in a footnote.!

wcerted on “heads™ in problem 1, and
st three numbers were given 37 votes
100 by a slight margin, with 13 in
-oblem 3 received z3 votes out of a
er were distributed in the same diag-
the location of the sample in New
majority managing to gel together at
ath), and virtually all of them suc-
showed a varicty of answers, but two-
ng on the number 1; and in problem
1,000,000, and only 3 entries consisted
s of those 3, 2 were $64 and, in the
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1. Name “heads” or “tails.”
same, you both win a prize.
2z, Circle one of the numb
win if you all succeed in circ|
7 100 13
3. Put a check mark in on
if you all succeed in checking

1L
(1L

1T

4. You are to meet somebc
not been instructed where to
standing with the person on w]
municate with each other. You
to guess where to meet and th
and that you will just have to

5. You were told the date t
No. 4; the two of you must
for meeting. At what time wil
that you elected in No. 47

6. Write some positive numl
ber, you win,

7. Name an amount of m
amount, you can have as mus

8. You are to divide $100

more up-to-date version, $64,000! Pr
41, who split the total fifty-fifty. Pr
22 for Robinson. An alternative forn
son were tied on the first ballot at :
to demonstrate the difficulty of conc
surmounted the difficulty and gave
the basis of Yones's earlier position
overwhelming the subsidiary peint

like the ¢ne reproduced here (Fig, )
at the bridge.
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If you and your partner name the

rs listed in the line below. You
ing the same number.

261 99 558
> of the sixteen squares, You win
the same square.

700
1000
IR
30U

dy in New York City. You have
meet; you have no prior under-
rere to meet; and you cannot com-
are simply told that you will have
at he is being told the same thing
try to make your guesses coincide.
ut not the hour of the meeting in
suess the exact minute of the day
1 you appear at the meeting place

ser. If you all write the same num-

oney. If you all name the same
*h as you named.
into two piles, labeled A and B.

oblem 8 caused no difficulty to 36 out of
oblem ¢ secured a majority of zo out of
walation of it, in which Jones and Robin-
8 votes each, was intended by the author
erting in case of tie; but the respondents
Jones 16 out of 18 votes {apparently on
on the list), proving the main point but
in the process, In the map most nearly
, 7 out of 8 respondents managed to meet
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Your partner is to divide another
and B. If you allot the same amo
that your partner does, each of yo
differ from his, neither of you get

9. On the first ballot, candidate

Smith ... 19
Jomes ... 28
Brown ... I3

The second balilot is about to be t
the outcome, except that you will |
majority on the second ballot an
does. Similarly, all voters are inte
majority, and everybody knows th
For whom do you vote on the sec
These problems are artificial, |
People can often concert their in
others if each knows that the otl
Most situations — perhaps every
practiced at this kind of game —
nating behavior, some focal point
of what the other expects him to
Finding the key, or rather findi
mutually recognized as the key be
on imagination more than on logi
precedent, accidental arrangement
metric configuration, casuistic reas
and what they know about each
man and his wife to the “lost an
each to reflect and to expect the
would have agreed to meet if the
to cover the contingency, It is nof
always find an obvious answer to
of their doing so are ever so muc
of abstract random probabilities
A prime characteristic of mos
problems, that is, of the clues or «
some kind of prominence or consg
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$100 into two piles labeled A
ints to A and B, respectively,
u gets $100; if your amounts
5 anything,

s polled as follows:

Robinson ... 20
White ... 0

aken. You have no interest in
he rewarded if someone gets a
d you vote for the one who
rested only in voting with the
at this is everybody’s interest.
ond ballot?

ut they illustrate the point.
tentions or expectations with
er is trying to do the same,
situation for people who are
provide some clue for coordi-
for each person’s expectation
expect to be expected to do.
ng ¢ key—any key that is
comes the key — may depend
c; it may depend on analogy,
, symmetry, aesthetic or geo-
oning, and who the parties are
other. Whimsy may send the
d found”; or logic may lead
sther to reflect on where they
y had had a prior agreement
- being asserted that they will
the question; but the chances
h greater than the bare logic
vould ever suggest.

. of these “solutions” to the
-oordinators or focal points, is
icuousness, But it is a promi-
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nence that depends on time
Ordinary folk lost on a plan
the center to meet each other;
would “naturally” expect to
gravity of an irregularly sha
kind of uniqueness; the mai
“lost and found” if the store L
with alternative maps indica
houses and a single crossroa
while one with many crossroa
them to the house. Partly th
conveys prominence; but it n
ness avoids ambiguousness,
prominent than anything else
of them, none more prominer
chance in three of meeting at
fact may lead to the rejectio

But in the final analysis v
much as with logic; and the
kind. Poets may do better th
perhaps more like “puns and
helps — the large plurality ac
6 seems to rest on logic — bu
selected some clue to work o
of the situation.

TACIT BARGAINING

A conflict of interest enter
dislike walking. With comm
our problem, they would has
to meet, each favoring a spot
particularly to his liking. In t
overriding interest is to conc

?That this would be “correct” ri
of the author's map experiments. (
crossroads, the eleven people who ¢t
chose crossroads all chose difierent
other,
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and place and who the people are.
2 circular area may naturally go to
but only one versed in mathematics
meet his partner at the center of
ped area. Equally essential is some
1 and his wife cannot meet at the
as several, The writer’s experiments
ted clearly that a map with many
ds sends people to the crossroads,
ds and a single house sends most of
s may reflect only that uniqueness
1ay be more important that unique-
Houses may be intrinsically more
on the map; but if there are three
1t than the others, there is but one
a house, and the recognition of this
n of houses as the “clue.” *

ve are dealing with imagination as
logic itself is of a fairly casuistic
an logicians at this game, which is
- anagrams” than like chess. Logic
corded to the number 1 in problem
t usually not until imagination has
n from among the concrete details

{DIVERGENT INTERESTS)

s our problem if the parachutists
mication, which is not allowed in
e argued or bargained over where
close to himself or a resting place
he absence of communication, their
ert ideas; and if a particular spot

asoning, incidentally, is suggested by one
Jn a map with a single house and many
ose the house all met, while the four who
crossroads and did not even meet one an-
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commands attention as the “obs
of the bargain is simply the one
Even if the one who is farthest
he is, he cannot withhold his ace
division of the walking; the “p
provided by the map itself — if,
only extant offer ; and without col
proposal that can be made. The
haps we should say ignored — a
need for coordination.

“Win” and “lose’” may not be
lose by comparison with what th
communication. If the two are
from the lone house on the map
long walk to the house if they co
and concerted explicitly on a pl
may be that one “wins” while t}
wins : if both are on the same side
walk together a greater distance ¢
one may still have come off bett
out with the other,

This last case illustrates that
one to be unable to communicate
to destroy communication or to
on 2 method of meeting if one
confident of the “solution” he
writer’s test, A knew where B ¥
was (and each knew how muct
recipients of the B-type questior
their ignorance, while virtually
ents grimly acknowledged the in
to B. Better still may be to ha
receive messages: if one can a
that his transmitter works but
will wait where he is until the
choice. He can make no effectiv
offer could be heard.?

*This is zn instance of the general
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rious” place to meet, the winner
 who happens to be closer to it.
from the focal point knows that
juiescence and argue for a fairer
roposal” for the bargain that is
in fact, it provides one — is the
mmunication, there is no counter-
conflict gets reconciled — or per-
s a by-product of the dominant

 quite accurate, since both may
ey could have agreed on through
actually close together and far
. they might have eliminated the
11d have identified their locations
ace to meet between them. Or it
e other loses more than the first
: of the house and walk to it, they
han they needed to, but the closer
er than if he had had to argue it

it may be to the advantage of
. There is room here for a motive
refuse to collaborate in advance
is aware of his advantage and
foresees. In one variant of the
vas, but B had no idea where A
| the other knew). Most of the
naire smugly sat tight, enjoying
all the A-questionnaire respond-
evitable and walked all the way
re the power to send but not to
nnounce his position and state
not his receiver, saying that he
other arrives, the latter has no
e counteroffer, since no counter-

paradox, illustrated at length in Chap-
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The writer has tried a sam)
a number of people, including
one party or the other; and «
the same conclusion that was
games. All these games requir
provide several alternative cl
interests differ. Yet, among a
ticular one usually seems to
choice, and the party to wh
choice quite often takes it s
other will expect him to. TI
expectations are not really ¢
The odd characteristic of all t
gain by outsmarting the other
what the other expects him tc
the beneficiary of their mutua
his own expectation of what f
to be expected to do. The
potential disagreement, and e
or lose altogether. Some of the
changing the problems given e
lem by supposing that walkin

I. A and B are to choose
municating. If both choose *
if both choose “tails,” A gets
differently, neither gets anyth
you choose? (Note that if bo
a 50-g0 chance of successful
of $1.25 apiece — less than eit

2. You and your two partne
letters A, B, and C. Each of
A, B, and C, in any order. If t
your lists, you get prizes tot
one whose letter is first on a
letter is second, and $r1 to t}
the letters are not in identica

ter z, that what is impotence by or
source of “strength.”
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ple of conflicting-interest games on
- games that are biased in favor of
n the whole, the outcome suggests
reached in the purely cooperative
e coordination; they also, however,
oices over which the two parties’
II the available options, some par-
be the focal point for coordinated
om it is a relatively unfavorable
imply because he knows that the
he choices that cannot coordinate
available” without communication.
hese games is that neither rival can
. Each loses unless he does exactly
» do. Each party is the prisoner or
I expectations; no one can disavow
he other will expect him to expect
need for agreement overrules the
ach must concert with the other
se games are arrived at by slightly
arlier, as we did for the map prob-
g is onerous.

“heads” or “tails” without com-
heads,” A gets $3 and B gets $2;
$2 and B gets $3. If they choose
ing. You are A (or B); which do
th choose at random, there is only
coincidence and an expected value
her $3 or $2.)
rs (or rivals) each have one of the
you is to write these three letters,
he order is the same on all three of
aling $6, of which $3 goes to the
1 three lists, $2 to the one whose
le person whose letter is third, If
1 order on all three lists, none of

dinary standards may, in bargaining, be a



BARGAINING, COMMUNI

you gets anything, Your letter is
three letters in the order you ct

L
3. You and your partner (rival

one blank and the other with an
gets the “X" has the choice of I
one who gets the blank sheet he
or writing an “X’" on it. If, wh
without communicating, there is :
the holder of the “X" gets $3 a
gets $2. If both sheets have “X’s"
gets anything. Your sheet of pa
do you leave it alone or erase it?
is the blank one; do you leave it

4. You and your partner (riv
can agree on how to divide it v
you is to write the amount of hi
if the two claims add to no mx
what he claimed. If the two cla
gets anything. How much do yc

5. You and your partner are e:
K, G, W, L, or R. If you pick
if you pick different lettets, you
depend on the letter you both |
same for each of you, and the
highest prize may or may not t
you the prizes would be as follo

K $a
G o, $3
W $1

You have no idea what his scl
begin by proposing to him the
letter. Before he can reply, the
to say that you were not supp
cate and that any further con
both. You must simply write
that the other chooses the sa
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A (or B, or C); write here the
005€ |

H

) are each given a piece of paper,
“X” written on it, The one who
aving it alone or erasing it; the
5 the choice of leaving it blank
en you have made your choices
an “X” on only one of the sheets,
1d the holder of the blank sheet
“or both sheets are blank, neither
per has the original “X" on it;
' (Alternate : your sheet of paper
blank or write an “X"?)

al) are to be given $1co if you
vithout communicating. Each of
5 claim on a sheet of paper; and
re than $100, each gets exactly
ims exceed $100, neither of you
u claim? $

ich to pick one of the five letters,
the same letter, you get prizes;
get nothing. The prizes you get
sick ; but the prizes are not the
letter that would yield you the
e his most profitable letter. For
WS

wedule of prizes looks like, You
- letter R, that being your best
master-of-ceremonies intervenes
psed to be allowed to communi-
imunication will disqualify you
down one of the letters, hoping
me letter. Which letter do you
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choose? (Alternate formulation
shows schedule of K-$3, G-$1,
“other” party make the initial
communication is cut off.)

6. Two opposing forces are a
a map similar to the one in Fig.
wishes to occupy as much of tl
other does too. But each comm
clash and knows the other doe
troops with orders to take up .
opposed. Once the troops are ¢
only on the lines that the two
troops to occupy. If the lines ov
to meet and fight, to the disadva
take up positions that leave any
tween them, the situation will b
inevitable, Only if the troops
lines or lines that leave virtual
them will a clash be avoided. Ir
cessfully the area it occupies,
that has the most valuable are:
You command the forces locat
Draw on the map the line that

7. A and B have incomes of
tively. They are notified of ea
they must begin paying taxes t
reach agreement on shares of t}
nual tax bill in whatever mann
reach agreement without comm
the share he proposes to pay, an
each will pay exactly what he |
fail to add up to $25, however, ¢
to pay the full $25, and the tax
You are A (B); how much do 1

8. A loses some money, and I
A cannot have his money back 1
a suitable reward, and B canno
to. If no agreement is reached,
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for the second half of the sample
W-$4, L-$5, R-$2, and has the
proposal of the letter R hefore

t the points marked X and ¥ in
7. The commander of each force
e area as he can and knows the
ander wishes to avoid an armed
5 too. Each must send forth his
1 designated line and to fight if
lispatched, the outcome depends
commanders have ordered their
erlap, the troops will be assumed
ntage of both sides. If the troops
appreciable space unoccupied be-
e assumed “unstable” and a clash
are ordered to occupy identical
ly no unoccupied space between
 that case, each side obtains suc-
the advantage going to the side
: in terms of land and facilities,
ed at the point marked X (V).
you send your troops to occupy.
$100 and $r150 per year, respec-
ch other’s income and told that
rtaling $25 per year. If they can
1is total, they may share the an-
er they agree on. But they must
unication; each is to write down
d if the shares total $25 or more,
proposed. If the proposed shares
ach will individually be required
- collectors will keep the surplus.
you propose to pay? §
3 finds it. Under the house rules,
intil he agrees with the finder on
t keep any except what A agrees
he money goes to the house. The
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amount is $16, and A offers $2 as :
half the money for himself. An ar
intervenes, insisting that each wri
without further communication, If
the $16 total, each will receive e
together they claim more than $1¢
by the house. As they sit ponderin
known and respected mediator ent
not, he says, participate in any b
“fair” proposal. He approaches A :
division under the circumstances 1
nal owner getting two-thirds and
rounded off to $rr and $3, respec
suggestion to him.” Without wai
proaches the finder, makes the s:
he made the same suggestion to tl
out waiting for any response, he c
claim do you write?

The outcomes in the writer’s .
the footnote.* In those problems w
between “you” and “him,” that
formulations were matched with t

*In the first problem, 16 out of 22 A’
Given what the A’s did, heads was the be
did, heads was the best answer for A. T
than at random; and, of course, if each ha
scored a perfect zero. Problem 2, howeve
with a more compelling structure, showec
and 14 out of 16 C’s, successfully co-ordi
incidentally, 5 discriminated against them:
order, all to no avail.) Problem 3, which i
18 out of 22 A’s concerting successfully w
prize. In problem 4, 36 out of 40 chose $
and $49.99.) In problem 3 the letter R w
had proposed it, and 8 out of g votes iro
In problem 6, 14 of 22 X’s and 14 of 23 Y
the river, The “correctness” of this solutic
that the other 13, who eschewed the river,
possible pairs among them, there were 3
showed 5 out of 6 of those with incomes «
incomes of $100 concerting on a 15-10 di

those who lost money and those who fo
uhanimously concerted on the mediator's
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 reward. B refuses, demanding
gument ensues, and the house
te his claim, once and for all,
the claims are consistent with
xactly what he claims; but if
, the funds will be confiscated
g what claims to write, a well-
ers and offers to help. He can-
argaining, but he can make a
ind says, “I think a reasonable
vould be a 2-1 split, the origi-
the finder one-third, perhaps
tively. I shall make the same
ing for any response, he ap-
me suggestion, and says that
e original owner. Again with-
leparts. You are A (B); what

nformal sample are given in
here there is some asymmetry
is, between A and B, the A
he B formulations in deriving

s and 15 out of 22 B’s chose heads.
st answer for B; given what the B’s
ogether they did substantially better
1 tried to win $3, they would all have
r, which is logically similar to 1 but
i g out of 1z A’s, 10 out of 1z B's,
wating on ABC. (Of the remaining 7,
selves in depariing from alphabetical
s structurally analogous to 1, showed
ith 14 out of 19 B's, giving A the $3
so. (Two of the remainder were $49
on 5 out of 8 votes from those who
m those who were on the other side.
's drew their boundaries exactly along
n is emphatically shown by the fact
produced 14 different lines. Of 8 > ¥
5 failures and 1 success. Problem 7
M 3150 and % out of 10 of those with
vision of the tax. In problem 8 both
und it, 8 and 7 persons respectively,
suggestion of an even $35 reward.
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the “outcome.” The general c
in the footnote, is that the par
in a substantial proportion of
spicuously better than any cha
and even the disadvantaged
himself to be disciplined by tl
for their coordination.

The “clues” in these games
tails through some kind of «
convention that dictates A, B
The original X bheats the bk
“status quo” is more obvious
because there is nothing to cor
seem, in principle, as plausib
variety permits a less arbitrar
their variety, the map cannot
discarded in favor of the uni
haps in a symmetrical map
would be more akin to the sc
diagonal division in half, per
map rather precludes a geom:

The tax problem illustrate:
the income figures. The abstra
with that of the $1co divisior
follows: each party pays $25 ir
able to be divided among the t
to divide it. This formulation
in problem 7, and, as such, it
amount of $25 instead of $100.
just by suggesting their releva
the problem, shifts the focal |
rather than r1z.5-12.5. And v
perfectly proportional tax so
grounds for graduated rates?
ticular graduation of rates is ¢
and if speech is impossible, b
recognizable principle of props
the income figures take the in
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onclusion, as given in more detail
ticipants can “solve’ their problem
the cases; they certainly do con-
nce methods would have permitted,
arty in the biased games permits
10 message that the game provides

are diverse. Heads apparently beat
nventional priority, similar to the
, C, though not nearly so strong.
ink sheet, apparently because the
, than change. The letter R wins
itradict the first offer. Roads might
le as rivers, especially since their
y choice, But, precisely because of
say whick road; so roads must be
gue and unambiguous river. (Per-
of uniform terrain, the outcome
-50 split in the $roo example —a
haps - but the irregularity of the
trical solution.)

. a strong power of suggestion in
ct logic of this problem is identical
1 in fact, it could be reworded as
1 taxes, and a refund of $25 is avail-
wo parties if they can agree on how
is logically equivalent to the one
differs from problem 4 only in the
Yet the inclusion of income figures,
nce and making them prominent in
point substantially to a ro-rg split
‘hy, if incomes are relevant, is a
obvious, when perhaps there are
The answer must be that no par-
o obvious as to go without saying;
vy default the uniquely simple and
yrtionality has to be adopted. First
tial plausibility away from a so-50
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split; then the simplicity of |
only one that could possibly be «
nition. The same principle is dis]
question 7 was deliberately clut
on family size, spending habits, 2
tion of the income-proportion:
diluted that the preponderant r
and the low-income respondents
the tax. The refined signal for th
drowned out by “noise,” and th
all that came through.

Finally, problem 8 is again |
the amount being $16 available
claims that do not exceed the
arrangement iz discriminatory ;
compelling equality in any mor
50-50 split seems not quite ohviot
provides the only other signal
coordinater is seen even in the
was universally accepted.

In each of these situations the
thing that is fairly arbitrary. It
come, from either an observer’s
view of the participants. Even t
reliance on a kind of recogniz
if it is “fair,” it is so only beca
which to judge its unfairness, s
the relative need of the rival c
for moral or legal claims. Splitti
over kidnap ransom is not par
mathematical qualities of problen

If we ask what determines t
answer again is in the coordinat;
lems requires coordination for a
is rivalry among alternative line:
the various choices, there is usv
serve as coordinator. Take the c:
The strongest argument in favor
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roportionality makes 1o-15 the
onsidered capable of tacit recog-
layed by an experiment in which
tered up with edditional data —
nd so on, Here the unique attrac-
ite split apparently became so
eply from both the high-income
, was a simple 5o-so division of
e income proportionate split was
e cruder signal for equality was

ngically the same as problem 4,
for two people if they can write
amount. But the institutional
finder and loser do not have a
alistic or legalistic sense, so the
5. The suggestion of the mediator
hat is visible; its potency as a
rounding to $rr and $g, which

outcome is determined by some-
is not a particularly “fair” out-
peint of view or the points of
he so-50 split is arbitrary in its
able mathematical purity; and
1se we have no concrete data by
uch as the source of the funds,
laimants, or any potential basis
ng the difference in an argument
ticularly “fair,” but it has the
14,
he outcome in these cases, the
on problem. Each of these prob-
common gain, even though there
5 of common action. But, among
ally one or only a few that can
se of the first offer in problem s,
- of R is the rhetorical question,
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“If not R, what then?” There
give more than a random char
parties wanted to eschew the le
made. To illustrate the force c
master-of-ceremonies in that pr
already to have spoiled the gam
the players by announcing the r
A will get whatever prize B won
the prizes shown in A’s schedule
offerer of R have any reason to
that the master-of-ceremonies a
be the same, no matter what let
both picked the same letter. The;
indicated means of coordinatin
beginning of this game and sup
of R never got made, we might ir
“In case of doubt always choos
players and constitutes a means
we are back at the man and hi
whose problems are over when t
says, “The management suggest
separated meet each other at the
of the ground floor.” Beggars can
of their signal, or about its attr:
that they can only wish were as

The irony would be complete
your prize schedule and you did
a variant of question 5 used in
have no basis for guessing his p
him a favor or make a “fair” c(
only basis for concerting is to .
read in your schedule, Your own
cated choice ; it is hard to see why
to pick, since you have no basi:
is better for him than R itself. H
combined with your ignorance of
tive basis for coordination, puts
ply choosing in your favor. (Thi
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is no answer so obvious as to
ce of concerting, even if both
tter R after the first offer was
f this point, suppose that the
blem considered the first offer
> and thought he might confuse
eversal of their prize schedules.
1ld have gotten, and B will get
in problem 5. Does the original
change his choice? Or suppose
mounced that the prizes would
ter were chosen, so long as they
y will still rally to R as the only
> choices. If we revert to the
pose that the original proposal
nagine & sign on the wall saying,
e R; this sign is visible to all
of coordinating choices.” Here
s wife in the department store,
hey see a conspicuous sign that
s that all persons who become
information booth in the center
not be choosers about the source
ctiveness compared with others
. CONSpicuous,
if, in game 5, your rival knew
not know his (as was the case in
some questionnaires). Since you
reference and could not even do
mpromise if you wished to, the
see what message you can both
preferred letter seems the indi-
-to pick any other or which other
5 for knowing what other letter
is knowledge of your preference,
his and the lack of any alterna-
on him the responsibility of sim-
s, in fact, was the preponderant
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result among the small sample -
when only one parachutist kne

EXPLICIT

The concept of “coordinatio
for tacit bargaining does not s
bargaining. There is no apparer
speech can be used; and the a
thoughts and influenced the oy
the status of incidental details

Yet there is abundant evid
powerfully present even in exp
involve numerical magnitudes,
strong magnetism in mathemat
tion is the tendency for the ou
numbers”; the salesman who
“rock-bottom” price on the auto
ing to be relieved of $7.63. The
ment is precipitated by an offer
the same point, and the differe
always trivial. More impressivi
quency with which long negoti
tive formulas or ed koc shares
ultimately on something as cruc
proportionate to some common
uct, population, foreign-exchan
shares agreed on in some previo
tion.®

Precedent seems to exercise
its logical importance or legal
international debt settlement o

% And it is another example of the
was commented on in an earlier footno

* From a great variety of formulas p
the winner that emerged was a straigh
the simplest conceivable formula and tl
mula was, to be sure, the preferred
discussion; but that fact perhaps add
from it,
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tested.) Tt is the same situation as
w where the other was®

BARGAINING

n” that has been developed here
em directly applicable to explicit
it need for intuitive rapport when
lventitious clues that coordinated
tcome in the tacit case revert to
b
nce that some such influence is
licit bargaining. In bargains that
for example, there seems to be a
ical simplicity. A trivial illustra-
tcomes to be expressed in “round
works out the arithmetic for his
mobile at $2,507.63 is fairly plead-
frequency with which final agree-
to “split the difference” illustrates
nce that is split is by no means
>, perhaps, is the remarkable fre-
ations over complicated quantita-
in some costs or benefits converge
lely simple as equal shares, shares
magnitude (gross national prod-
ge deficit, and so forth), or the
us but logically irrelevant negotia-

an influence that greatly exceeds
force. A strike settlement or an
ften sets a “pattern” that is fol-

power that resides in “weakness,” which
e,

roposed for the contributions to UNRRA,
t 1 per cent of gross national product —
e roundest conceivable number. This for-
yosition of the United States during the
s as much to the example as it detracts
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lowed almost by default in subs
to be sure, there is a reason fo)
sometimes there is enough simila
plain similar outcomes; but mo
simply no heart left in the barga
the shadow of some dramatic
similar fashion, mediators often
agreement and a power to dete
their proposals often seem to be
inherent fairness or reasonablene
of both participants. “Fact-find
draw expectations to a focus, b
the vacuum of indeterminacy th:
facts themselves, but the creati
seems to exercise the influence.
There is, in a similar vein, a
quo ante as well as to natural be
tude have recently exhibited the
agreement, Certainly there are 1
rivers as the agreed stopping plas
aries, whatever their current rele
of the landscape seem less imy
venience than for their power t
These observations would be
bargaining results were expressed
or that minor accommodations 1
few cents or miles or people. B
ultimate focus for agreement di
bargaining powers but provided
the other. It often seems that a
outcome on the basis of some
some strong suggestion containe
much regard to the merits of
made, or the pressures to be apy
“obvious” place to compromise f

7This and the preceding paragraph a
a number of Middle Eastern oil-royalt;
formula a few years after World War IIL
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equent negotiations. Sometimes,
- a measure of uniformity, and
rity in the circumstances to ex-
re often it seems that there is
ining when it takes place under
and conspicucus precedent.” In
display a power to precipitate
rmine the terms of agreement;
accepted less by reason of their
ss than by a kind of resignation
ing” reports may also tend to
y providing a suggestion to fill
1t otherwise exists: it is not the
n of a specific suggestion, that

strong attraction to the status
undaries. Even parallels of lati-
ir longevity as focal points for
easons of convenience in using
e for troops or using old bound-
vance ; but often these features
ortant for their practical con-
y crystallize agreement.

trivial if they meant only that
in simple and qualitative terms
vere made to round off the last
ut it often loocks as though the
1 not just reflect the balance of
bargaining power to one side or
cynic could have predicted the
“obvious” focus for agreement,
1 in the situation itself, without
the case, the arguments to be
lied during the bargaining. The
requently seems to win by some

re illustrated by the speed with which
+ arrangements converged on the so0-50
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kind of default, as though there
tling anywhere else. Or, if the
reflect the relative skills of the g
important to identify that skill
in such a way as to give promin
that would be favorable. The ou
spicuously fair or conspicuously
gaining powers as just plain “cor

This conclusion may seem to
skill, if the outcome is already
of the problem itself and where
what it does is shift the locus wl
ous” outcome depends greatly on
on what analogies or precedents
issue calls to mind, on the kinds
bear on the question in dispute.
argue over how to divide the co
whether the terms of reference re
the “taxes” to be paid, by whethe:
ing national-income figures or
their use, by whether the personne
precedents into prominence by h
earlier negotiations, by whether
issues on the same agenda will g
vance to those particular featu
Much of the skill has already bee
tiations begin.®

If all this is correct, as it seem
our analysis of tacit bargaining
standing of the influence at worl
bargaining even provides a basi
The fundamental problem in tac
tion; we should inquire, then, w

® Perhaps another role for skill is cont
unsuccessful in getting the problem so |
is near his own preferred position, he
multiple definitions for all the terms an

signal contained in the original formul
but in the variant of our income-tax pr
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- is simply no rationale for set-
“natural” outcome is taken to
arties to the bargain, it may be
as the ability to set the stage
2nce to some particular outcome
tcome may not be so much con-
in balance with estimated bar-
ispicuous.”

reduce the scope for bargaining
letermined by the configuration
the focal point lies. But perhaps
1ere skill is effective. The “obvi-
how the problem is formulated,
the definition of the bargaining
of data that may be available to
When the committee begins to
sts, it is already constrained by
fer to the “dues” to be shared or
- 4 servicing committee is prepar-
halance-of-payments figures for
] of the committee brings certain
aving participated personally in
~ the inclusion of two separate
ive special prominence and rele-
es that they have in common.
n applied when the formal nego-

s frequently to the author to be,
may help to provide an under-
.; and perhaps the logic of tacit
s for believing it to be correct.
't bargaining is that of coordina-
hat has to be coordinated in ex-

ained in this general approach, If one is
formulated that the “obvious” outcome
can proceed to confuse the issue. Find
d add *noise” to drown out the strong
ation. The technique may not succeed,
oblem mentioned above it certainly did.
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plicit bargaining. The answer i
requires, for an ultimate agree
participants’ expectations, The |
Most bargaining situations u
possible outcomes within which
concession than fail to reach agr
any potential outcome is one
parties, and probably both, wo
for the sake of agreement, and
it. Any potential outcome is ther
have improved by insisting; ye
sisting, since the other knows «
concede than do without agree
guided mainly by what he expe
on; yet each knows that the
thoughts. The final outcome mu
expects the other to retreat; ye
pectation is what one thinks the
and so on. Somehow, out of th
tion that seemingly provides n
expect anything except what he
a decision is reached, These
must somehow converge on a si
the other not to expect to be e
If we then ask what it is that
convergence and bring the nego
pose that it is the intrinsic ma
especially those that enjoy pro
precedent, or some rationale th:
ferentiable from the continuum ¢
argue that expectations tend ne
differ only by degree from alter
have to dig in their heels at a g
of determination. One has to h:
on a position; and along the cor
entiable positions one finds no
be strong at the arbitrary “focal
itself with the argument “If nof
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nay be that explicit bargaining
ment, some coordination of the
proposition might be as follows.
ltimately involve some range of
each party would rather make a
eement at all, In such a situation
from which at least one of the
uld have been willing to retreat
rery often the other party knows
efore one that either party could
t he may have no basis for in-
r suspects that he would rather
ment. Each party’s strategy is
cts the other to accept or insist
other is guided by reciprocal
st be a point from which neither
t the main ingredient of this ex-
other expects the first to expect,
s fluid and indeterminate situa-
o logical reason for anybody to
expects to be expected to expect,
infinitely reflexive expectations
1gle point, at which each expects
xpected to retreat.
can bring their expectations into
tiation to a close, we might pro-
gnetism of particular outcomes,
minence, uniqueness, simplicity,
1t makes them qualitatively dif-
f possible alternatives. We could
t to converge on outcomes that
native outcomes but that people
-oove in order to make any show
wve a reason for standing firmly
tinuum of qualitatively undiffer-
-ationale. The rationale may not
point,” but at least it can defend
- here, where?”
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There is perhaps a little m
identifiable resting place. If or
he needs to control his adve
recognizable limit to his own 1
concession that is not to be int
an obvious place to stop, A m
it; or any other element that g
position from surrounding posi
6o per cent and recedes to 5o
if he recedes to 49 per cent, the
the skids and will keep sliding.

If some troops have retreat
will expect to be expected to n
to which they can retreat with
retreat further, while, if they y
left where they can be expected
larly, the advancing party can
to the river without having h
satiable demand for unlimited
river — and perhaps nowhere els

This proposition may seem
the writer, and in any event s¢
for the tendency to settle at -
would remain vague and somew
somewhat more tangible logic
provides not only an analogy
necessary psychic phenomenon
tions — is a real possibility an
reliable one. The “coordination
the “coordination” of behavior
and, in fact, they both involve
tuitively perceived mutual ex
verifiable results of some of th
as the more logical role of coor
prove that expectations can be
objective details of the situatio
ence when the coordination of
thing is perceived by both parti
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ore to this need for a mutually
e is about to make a concession,
rsary’s expectations; he needs a
etreat. If one is to make a finite
erpreted as capitulation, he needs
ediator's suggestion may provide
ualitatively distinguishes the new
tions. If one has been demanding
per cent, he can get his heels in;
- other will assume that he has hit

d to the river in our map, they
iake a stand. This is the one spot
out necessarily being expected to
ield any further, there is no place
to make a determined stand. Simi-
xpect to force the other to retreat
is advance interpreted as an in-
retreat. There is stability at the
€.
intuitively plausible; it does to
me kind of explanation is needed
focal points. But the proposition
hat mystical if it were not for the
of tacit bargaining. The latter
but the demonstration that the
— tacit coordination of expecta-
] in some contexts a remarkably
" of expectations is analogous to
when communication is cut off;
2 nothing more nor less than in-
vectations. Thus the empirically
e tacit-bargaining games, as well
dinated expectations in that case,
coordinated and that some of the
n can exercise a controlling influ-
- expectations is essential. Somie-
es when communication is absent ;
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it must still be perceptible, thou
when communication is possible.
tion does not make 50-50 less sym
or A B C a less natural order fc

If all we had to reason from w
it would be only a guess and pel
kind of psychic attraction work
if all we had to generalize from
iarly “plausible” outcomes in ac
willing to admit the force of ad
lines of evidence so strongly reinf
between tacit and explicit barga

To illustrate with the problem
divide $1co: s50-50 seems a plat
so for too many reasons. It ma;
balance bargaining powers; or it
simply have the power to commun
two parties in such fashion that
appreciate it. What our analysis
evidence for the latter view. The
had to divide the $roo without co
on 5o-50. Instead of relying on |
the fact that in a slightly differen
context — our argument has an
pretation.

To illustrate again: the ability
of our problems to recognize the
or, rather, their inability not to
by the evidence that if their s
ment about where to stabilize
were not allowed, they probably
the qualities of the river as a foc
the tacit analogy at least demon:
nating expectations” is meaningh

Perhaps we could push the &
those cases in which the only d
bargaining result is its evident *
participants are known to appre
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¢h undoubtedly of lesser force,
The possibility of communica-
metrical or the river less unique
r those letters.

re the logic of tacit bargaining,
rhaps a wild one that the same
ed in explicit bargaining; and
were the observation of pecul-
tual bargains, we might be un-
ventitious details. But the two
orce each other that the analogy
ining seems a potent one.

of agreeing explicitly on how to
sible division, but it may seem
y seemn “fair”; it may seem to
may, as suggested in this paper,
icate its own inevitability to the
each appreciates that they both
of tacit bargaining provides is
evidence is simply that if they
nmunicating, they could concert
ntuition, then, we can point to
t context — the tacit-bargaining
objectively demonstrable inter-

- of the two commanders in one
stabilizing power of the river —
recognize it — is substantiated
vival depended on some agree-
their lines and communication
- could perceive and appreciate
us for their tacit agreement. So
strates that the idea of “coordi-
1l rather than mystical.

rgument further still. Even in
istinguishing characteristic of a
fairness,” by standards that the
ciate, we might argue that the
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moral ferce of fairness is greatl
“fair” result to focus attention, ;
minacy that would otherwise exi
of public opinion seems to force
“fair” or “reasonable” solution, w
or at least misunderstand the w
unless we give credit to its powe
expectations. It may, to put it ¢
gestion, working through the me
that makes public opinion or p
effective. Again, as evidence for
pose that the participants had to
out communicating and visualize
nent ethical standard as providir
to the suggestions contained in ou
in problem 7 is a close analogy
force of moral responsibility or s
constrains the participants, and
must still look to the source of
there, the writer suggests, the
rationale often reflects the mec

But, if this general line of re:
explicit bargaining must pay a
the “communication” that is in
tions, the signals that the partic
tails of the case. And it means t
are not thoroughly separate conc
tions from tacit bargaining up {
or faulty or limited communic:
show some dependence on the 1
Hence all show some degree of
themselves on their common ina
tain outcomes.

This is not necessarily an argt
comes as a rule to lean toward
emerged if communication had t
may certainly be different whe
some of the artificial cases we h:
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y reinforced by the power of a
f it fills the vacuum of indeter-
st. Similarly, when the pressure
the participants to the obviously
e may exaggerate the “pressure”
ay it works on the participants
r to coordinate the participants’
lifferently, be the power of sug-
chanisim described in this paper,
ecedent or ethical standards so
this view, we need only to sup-
reach ultimate agreement with-
 public opinion or some promi-
¢ a strong suggestion analogous
r earlier examples. The mediator
- Finally, even if it is truly the
ensitivity to public opinton that
not the “signal” they get, we
the public’s own opinion; and
need for a simple, qualitative
hanism discussed in this paper.
isoning is valid, any analysis of
tention to what we might call
herent in the bargaining situa-
pants read in the inanimate de-
hat tacit and explicit bargaining
epts but that the various grada-
hrough types of incompleteness
tion to full communication all
ieed to coordinate expectations.
dependence of the participants
bility to keep their eyes off cer-

iment for expecting explicit out-

exactly those that would have
een impossible; the focal points
n speech is allowed, except in
we used in our illustrations, But




T4 ELEMENTS OF A TI

what may be the main principl
may be at least one of the imf
of explicit bargaining. And, sinc
bargaining includes maneuver, i
for position, or speaking to be
multitude of participants and
convergent expectations and tl
power to coordinate expectatior

Perhaps many kinds of socia
interest groups reflect the same
as the terrain and the circumsta:
at political conventions that ofi
plurality into an overwhelming
tional legitimacy to command pc
or political vacuum; the legend
to bring order into the underwo
pends on the expectation that o
ing disobedience. The often exp
in social action seems to reflect
the phenomena of price leade:
competition, and perhaps even [
able to an analysis that stress
munication and its dependence
fairly unambiguous signals that
“Spontaneous” revolt may reflec
can easily be destroyed, peopl
coordination, a signal so unmi
potent in its suggestion for actic
everyone else reads the same s
act on it, thus providing one .
goes with action in large numbe
that such a signal might be pr
agent whose only claim to lead
the instructions required for co

TACIT NEGOTIATION

What useful insight does this
practical problems of tacit barg
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e in tacit bargaining apparently
ortant principles in the analysis
e even much so-called “explicit”
direct communication, jockeying
overheard, or is confused by a
divergent interests, the need for
e role of signals that have the
s may be powerful.

1 stability and the formation of
dependence on such coordinators
1ces can provide: the band wagon
ten converts the slightest sign of
majority; the power of constitu-
pular support in times of anarchy
ary power of an old gang leader
rld, simply because obedience de-
thers will be obedient in punish-
ressed idea of a “rallying point”
the same concept. In economics
ship, various kinds of nonprice
rice stability itself appear amen-
es the importance of tacit com-
on qualitatively identifiable and
can be read in the situation itself.
t similar principles: when leaders
e require some signal for their
stakably comprehensible and so
n that everyone can be sure that
ignal with enough confidence to
another with the immunity that
rs. (There is even the possibility
ovided from outside, even by an
ership was its capacity to signal
ncerted action.)

[ AND LIMITED WAR

line of analysis provide into the
raining that usually confront us,
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particularly the problems of strat
It certainly suggests that it is £
real war, jurisdictional war, or 1
tiation. But it gives us no new s
was limited in Korea, and gas w
on the possibility of limited war
suasive than all the suggestions
cussion, If the analysis provides
ment of the probability of succe:
but a better vnderstanding of v
agreement.

If there are important conclusi
ably these: (1) tacit agreements ¢
partial or haphazard negotiation
tively distinguishable from the
be a matter of degree; (2) when .
incomplete communication, the
allow the situation itself to exer
the outcome; specifically, a sol
one party or the other or even i
to both of them may be the only
can be coordinated.

Gas was not used in World Wa
without antecedents, was largel;
to speculate on whether any al
poison gas could have been arriv
cation {or even, for that matter
gas” raises complicated gquestior
what circumstances: “no gas” is
only on military personnel; gas
gas only when carried by vehicl
warning — a variety of limits is
sense, and many might have beer
of the war. But there is a simp]
almost uniquely a focus for agre
conjecture at what rules the oth
failure at coordination on the fir
acquiescence in any limits at all.

The physical configuration of
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egic maneuver and limited war?
ossible to find limits to war —
vhatever — without overt nego-
trong sense of probability. War
as not used in World War I1;
- these two facts are more per-
contained in the foregoing dis-
anything, then, it is not a judg-
sfully reaching tacit agreement
vhere to look for the terms of

ons to be drawn, they are prob-
r agreements arrived at through
reguire terms that are qualita-
alternatives and cannot simply
agreement must be reached with
participants must be ready to
cise substantial constraint over
tion that discriminates against
nvolves “unnecessary” nuisance
one on which their expectations

r IT. The agreement, though not
v a tacit one. It is interesting
ternative agreement concerning
ed at without formal communi-
, with communication). “Some
15 of how much, where, under
. simple and unambiguous. Gas
used only by defending forces;
e or projectile; no gas without
, conceivable; some may make
1 more impartial to the outcome
icity to “no gas” that makes it
ement when each side can only
r side would propose and when
st try may spoil the chances for

Korea must have helped in de-
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fining the limits to war and in
sible. The area was surrounded |
ern political boundary was ma
ably by a river. The thirty-eigh
powerful focus for a stalemate
“waist,” was a strong candidat
shorter defense line but because
sides that an advance to the w
determination to advance farth
did not telegraph any intention

The Formosan Straits made
tween the Communist and Nati
not solely because water favore
tack, but because an island is
conspicuous boundary. The sa
would have made the resulting
any part of the mainland wou
Except at the water’s edge, all
an attack across water is a decl
been terminated.

In Korea, weapons were limi
between atomic and all other;
more difficult to stabilize a taci
of atomic weapons or selection
or target is so obvious and nat
except for “no size, on any tar
French forces in Indochina was
not people; and it was apprec
clude, say, air participation cg
air, while it would not be possi
of air or ground participation.
ground intervention can be conv
of ground forces; one cannot ne
and communicate a persuasive
tends to commit.

The strategy of retaliation is
cate or coordinate on limits. I

* This point is developed at length in .
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making geographical limits pos-
by water, and the principal north-
ked dramatically and unmistak-
th parallel seems to have been a
; and the main alternative, the
e not just because it provided a
it would have been clear to both
raist did not necessarily signal a
r and that a retreat to the waist
to retreat farther.

it possible to stabilize a line be-
onal government forces of China,
d the defender and inhibited at-
an integral unit and water is a
rifice of any part of the island
- line unstable; the retention of
ld have been similarly unstable.
movement is a matter of degree;
aration that the “agreement” has

ted by the qualitative distinction
it would surely have been much
t acceptance of any limit on size
of targets?® No definition of size
ural that it goes without sa'ying,
get.” American assistance to the
persuasively limited to material,
ated that an enlargement to in-
uld be recognized as limited to
ble to establish a limited amount
One’s intentions to abstain from
eyed by the complete withholding
arly so easily commit some forces
limit to the gmount that one in-

affected by the need to communi-
ocal aggression defines a place;

Appendix A,
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with luck and natural boundari
of geographical limits er limit
or both may be willing to accej
the initiative in breaching the 1
reassures the other of such wil
spected because, if they are or
that any new ones can be four
to check the widening of the co
the method and place of the ret
much more difficult to convey
limits are, so that he has a chai
retaliation. In fact, the initial
locality that provokes it may |
pendence that is not conducive
expectations. Thus the problen
limits on war is doubly difficul
aggressor’s own act is not tole

In sum, the problem of limi
tinuous range of possibilities fre
able for either side; it is a lun
able to recognize qualitative th:
embarrassed by the multiplicity
sides to accept some dictation fi
writer suggests that the same
in every field in which it occur

PRIOR ARR.

While the main burden of th
gaining is possible and is suscep
is no assurance that it will succe
when it succeeds, it will yield to
able outcome compared with al
available if full communicatior
assurance that the next war, if
served limits in time and of a
explicit negotiation can take p
to consider what steps can be
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es, there may be tacit acceptance
s on types of targets. One side
ot limited defeat rather than take
ules, and to act in a manner that
lingness. The “rules” may be re-
ce broken, there is no assurance
d and jointly recognized in time
nflict. But if retaliation is left to
aliator’s own choosing, it may be
to the victim what the proposed
1ce to accept them in his counter-
departure of retaliation from the
be a kind of declaration of inde-
to the creation of stable mutual
1 of finding mutually recognized
t if the definition implicit in the
rable.

ting warfare involves not a con-
ym most favorable to least favor-
1py, discrete world that is better
n quantitative differences, that is
- aof choices, and that forces both
om the elements themselves. The
s true of restrained competition

D

ANGEMENTS

is paper has been that tacit bar-
tible of systematic analysis, there
ed in any particular case or that,
either party a particularly favor-
ternatives that might have been
. had been allowed. There is no
it comes, will find mutually ob.
sort to afford protection, unless
lace. There is reason, therefore,
taken before the time for tacit
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bargaining occurs, to enhance the
come.

Keeping communication channe
point. (At a minimum, this mi
render offer could be heard and
The technical side of this principl
would send and receive messages,
facilities, using what intermediar
and who stood in line to do the
cated parties and facilities were
effort to fight a restrained nucleas
and busy instant in which each s
war is in full swing or full war ha
confusion over how to make co
chances for stabilizing the action

Thought should be given to t
ators or referees. To settle on i
quires some prior understanding
tradition or a sign of welcome. Ex
ments for the contingency, eviden
tion of the role of referees and 1
in their use, might help to prep
extreme value in an awful conting

But all such efforts may suffe
adversary to engage in any prep:
adversary balk at giving signs of «
it is even possible that one side
tactical interest in keeping that w
the likelihood of mutual destruct
cause of the strategy of threats,
ingness to start a war or take stery
aggression or retaliation to aggre
dence with which a nation’s leac
within limits. To be specific, the
taliate against local aggression wi
the Russians know that it depen
it that such retaliation could it:
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 likelihood of a successful out-

1s open seems to be one obvious
sht mean assuring that a sur-
responded to by either side.)
e would be identification of wha
upon what authority, over what
ies if intermediaries were used,
job in what fashion if the indi-
destroyed. In the event of an
- war, there may be only a brief
de must decide whether limited
s just begun; and twelve hours’
ntact might spoil some of the
within limits.
he possible usefulness of medi-
1fluential mediators usually re-
, or at least a precedent or a
ren if we rule out overt arrange-
ces by each side of an apprecia-
nediators, even a little practice
are an instrument of the most
ency.
r from the unwillingness of an
iratory steps. Not only may an
agerness to come to agreement,
in a potential war may have a
ar unrestrained and aggravating
ion in case it comes. Why ? Be-
bluffs, and deterrents. The will-
s that may lead to war, whether
ssion, may depend on the confi-
fers think a war could be kept
> willingness of America to re-
th atomic attack depends — and
ds — on how likely we consider
elf remain limited. That is, it
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depends on how likely it is in our
sians, when we both desperately |
which either of us is willing to |
those limits, will find such limits a
acquiescence in them. If, then, Ru
activity that might lead to the p
our own resolution to act, they o
for the sake of reducing the threat
chutist in our example may know
with the plane if he is sure they «
so if the first abstains from discus
will have to ride quietly for fear of
in the terrain below.

Whether this consideration or
serious negotiation make prior disc
a useful idea that emerges from on
negotiation or communication fo
expectations need not be reciproc
provide the coordination that will :
even an unwilling member cannot
available for the receipt of messa
posed the letter R in one of the be
partner heard — and it is obvious
is the only extant proposal, and
coordinate in default of any cc
as if it had been explicitly acc
the other party might not manage
nence but rather simply prove
as no rival claim was made ths
one of our parachutists, just befc
neither of them dreamed of havin
had to meet somebody down there
hill in sight,” the other would prol
first would be sure he recalled an
it had been on the tip of his ter
“Not me, climbing hurts my legs,
some signal is desperately needed b
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judgment that we and the Rus-
need to recognize limits within
ose the war without enlarging
nd come to mutually recognized
1ssian refusal to engage in any
ssibility of limited war deters
night risk forgoing such limits
~of American action, One para-
that the other will be careless
an meet and save themselves;
sing the contingency, the other
precipitating a fatal separation

just the usual inhibitions on
ussion impessible, there is still
> of our earlier games. It is that
- the purpose of coordinating
al: unilateral negotiation may
save both parties. Furthermore,
- necessarily make himself un-
ges. Recall the man who pro-
rgaining games: as long as the
- that he heard — the letter R
, being unchallenged, it may
unterproposal nearly as well
pted. (Even denial of it by
to dislodge its claim to promi-
his awareness of it, as long
t created ambiguousness.) If
re the plane failed and while
r to jump, idly said, “If 1 ever
, I'd just head for the highest
rably recall and know that the
1 would go there, even though
gue to say, “How stupid,” or
> when the plane failed. When
y both parties and both parties
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know it, even a poor signal an
mand recognition, in default o
is upon them, their interests,
play of threats and deterrents,
perate need for a focus of ag
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d a discriminatory one may com-
i any other. Once the contingency
which originally diverged in the
substantially coincide in the des-
reement.










TOWARD A
INTERDEPENI

On the strategy of pure ¢
game theory has yielded impo
the strategy of action where ¢
pendence -— the nonzero-sum ga
of war, strikes, negotiations, cr
war, price war, and blackmail
or in a traffic jam; and the c
traditional game theory has ne
advice. These are the “games”
conflict provides the dramatic
part of the logical structure and
tion or mutual accommodation
only in the avoidance of mutual
which, though secrecy may pla
essential need for the signaling
minds. Finally, they are game
do to avert mutual damage affe
avert it, so that it is not alway
tive, knowledge, or freedom of

Traditional game theory has
these mutual-dependence games
ods and concepts that proved st
of pure conflict. The present
attempt to enlarge the scope of |
game to be a limiting case rath
proposed extension of the theor
One is to identify the perceptu
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THEORY OF
) ENT DECISION

onflict — the zero-sum games —
tant insight and advice. But on
onflict is mixed with mutual de-
mes involved in wars and threats
iminal deterrence, class war, race
; maneuvering in a bureaucracy
nercion of one’s own children —
ot yielded comparable insight or
in which, though the element of
interest, mutual dependence is
demands some kind of collabora-
— tacit, if not explicit — even if
disaster. These are also games in
y a strategic role, there is some
of intentions and the meeting of
5 in which what one player can
ts what another player will do to
s an advantage to possess initia-
-hoice.
, for the most part, applied to
(nonzero-sum games) the meth-
iccessful in studying the strategy
chapter and the one to follow
vame theory, taking the zero-sum
r than a point of departure. The
y will be mainly along two lines.
al and suggestive element in the
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formation of mutually consiste:
the following chapter) is to ider
that may occur in actual games
elements that the moves depenc
as ‘“threat,”’ “enforcement,” and
to destroy communication.

That game theory is underdeve
reflect its preoccupation with the
inferences, threats and promises
accepted theory of zero-sum gam
because they imply a relation bet
perfectly innocuous, must be to
and he can destroy it by adoptir
necessary, on a randomizing mec
gies” pursued by two players in
typified by pursuit and evasion -
veal what kind of behavior is e«
tion, or how mutual dependence
gain,

If the zero-sum game is the lin
is the other extreme? It must b
in which the players win or lose 1
ences regarding the outcome. W
the total or shares that vary witl
all possible outcomes identicall
scales. (And, to avoid any initial
the players that the preferences
no conflict of interest in the infc
they try to convey to each other.)

What is there about pure colla
theory or to bargaining? A parti
this game is not frivial, is that |
ception and communication of a
nonzero-sumn games. Whenever tt
not permit players to divide the
an explicit plan, it may not be ea
course of the game. Players have
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1t expectations. The other (in
tify some of the basic “moves”
of strategy, and the structural
[ on; it involves such concepts
the capacity to communicate or

loped along these two lines may
zero-sum game. Suggestions and
, are of no consequence in the
es. They are of no consequence
veen the two players that, unless
the disadvantage of one player;
g a minimax strategy, based, if
hanism. So the “rational strate-
a situation of pure conflict — as
— should not be expected to re-
nducive to mutual accommoda-
can be exploited for unilateral

1iting case of pure conflict, what
> the “pure-collaboration” game
ogether, having identical prefer-
hether they win fixed shares of
1 the joint total, they must rank
y, in their separate preference
conflict, it has to be evident to
- are identical, so that there is
rmation or misinformation that

boration that relates it to game
al answer, just to establish that
t may contain problems of per-
ind that quite generally occur in
e communication structure does
task ahead of time according to
sy to coordinate behavior in the
to understand each other, to dis-
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cover patterns of individual beha
tions predictable to the other; th
shared sense of pattern or regula
ventions, and impromptu codes f
responding to each other’s signals.
and by suggestive behavior. Two
two people dancing together to ur
guerrilla force that become separ
their intentions in this fashion, a
a concert audience, who must at s
press for an encore or taper off tc

If chess is the standard examp
may typify the game of pure coo
the zero-sum game, rendesvous m
tion game.

An experiment of O. K, Moore
nice mixture in which the two lin
involves a zero-sum game betwee
ing of three people. The three mer
interests but, because of a special
have as a single entity. The speci:
bers of each team are separated
telephone and that all six teleph
line so that everyone can hear b
teammates. No prearrangement
teams we have here a pure-conflic
the team we have a pure-coordin

If in this game we suppress th
players simply try to coordinate
skill or chance in the face of com
three-person pure-coordination g
sort have been studied, both exper
there is substantial overlap at this
game and organization or commu

0. K. Moore and M. I. Berkowitz,
Office of Naval Research, Technical R
(16) (New Haven, November, 1956).

?An extensive formal analysis of the
Jacob Marschak, “Elements for a Theo



'NT DECISION 85

vior that make each player’s ac-
ey have to test each other for a
rity and to exploit clichés, con-
or signaling their intentions and
They must communicate by hint
vehicles trying to avoid collision,
familiar music, or members of a
ated in combat have to concert
5 do the applauding members of
bme point “agree” on whether to
gether,

e of a zero-sum game, charades
rdination; if pursuit epitomizes
ay do the same for the coordina-

and M. 1. Berkowitz provides a
1iting cases are both visible.* It
0 two teams, each team consist-
nbers of the team have identical
feature of the game, cahnot be-
] feature is that the three mem-
and can communicate only by
nes are connected on the same
th the other team and his own
of codes is permitted. Between
t game; among the members of
ation game,

e “other team” and if the three
1 winning strategy in a game of
munication difficulty, we have a
ame. Several “games” of this
imentally and formally; in fact,
, point between the nonzero-sum
nication theory.2

Game Theory and Social Interaction,
eport, Contract No, SAR/NONR-6o9

coordination problem is developed by
ry of Teams,” and, “Toward an Eco-
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The experiments reported in C
choice is possible even in the co
Further, they showed that there
which the conflict of interest in
whelmed by the sheer need for c
situations, the limniting case o
essential feature of the correspe

So we do have, in this coordix
pendence on the conveyance and
a phenomenon that brings out a
sum game; and it stands in mu
Zero-sum game, namely, that of
conflict-cooperation game with
nated; the other is the mixed c
conflict eliminated. In one the p
on revelation,

It is to be stressed that the pu
strategy in the strict technical
which each player’s best choice
expects the other to take, which
other’s expectations of his own.
tions is precisely what distingt
game of chance or a game of sk
the interests are convergent; i
terests are divergent ; but in nei
made wisely without regard ta
on the mutual expectations of t

nomic Theory of Organization and I
sion Papers, Nos. g4 and g5 {New Se
and Operational Communication Probl
cussion Papers, Economics, No. 2076,
be found in Alex Bavelas, “Communic
in D, Cartwright and A. F. Zander, G
Heise and G. A. Miller, “Problem S
Communication Nets,” in P. A. Hare,
Groups (New York, 1953), H. J. Leas
of Feedback on Communication,” in ,
Hogan, and A. A, Walter, “An Experi
on the Reproduction of Visually Per
Psychology, 15:73-86 (Fcbruary, 1932)

* Concerning this point, Carl Kayse
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hapter 3 showed that coordinated
nplete absence of communication,
are tacit bargaining situations in
the choice of action may be over-
ncerting on some action; in those
[ pure coordination isolates the
nding nonzerc-sum game,

ated problem-solving, with its de-
perception of intentions or plans,
n essential aspect of the nonzero-
ch the same relation to it as the
“limiting case.” One is the mixed
all scope for cooperation elimi-
onflict-cooperation game with the
remium is on secrecy, in the other

re-coordination game is a game of
ense. It is a behavior situation in
of action depends on the action he
he knows depends, in turn, on the
This interdependence of expecta-
ishes a game of strategy from a
ill. In the pure-coordination game
n the pure-conflict game the in-
ther case can a choice of action be
 the dependence of the outcome
he players.?

formation,” Cowles Foundation Discus-
ies), and, with Roy Radner, “Structural
ems in Teams,” Cowles Foundation Dis-
Examples of relevant empirical work can
ation Patterns in Task-oriented Groups,”
‘roup Dynamics (Evanston, 1933), G. A.
olving by Small Groups Using Various
E. F. Borgatta, and R. F. Bales, Small
Att and R. A. H. Mueller, “Some Effects
Small Groups, and L. Carmichael, H, P.
mental Study of the Effects of Language
celved Form,” Journal of Experimental

n in his review of Von Neumann and
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Recall the famous case of Holn
trains, neither directly in touch w
choose whether to get off at the nex
kinds of payoff. In one, Holmes wil
ferent stations, Moriarty wins it i
tion; this is the zero-sum game, i
two players are perfectly correlatec
Holmes and Moriarty will both b
getting off at the same station, wha
is the pure-coordination game, in
players are perfectly correlated
would show Holmes and Moriarty
succeed in getting off at the samd
more if both he and Moriarty gef
Moriarty gaining more if both ge
station, both losing unless they ge
is the usual nonzero-sum game, or
erences” game. This is the mixtu
pendence that epitomizes bargair
particular communication and intel
we can enrich the game or make it
to one of the two players in the fir

The essential game-of-strategy ¢
cases: the best choice for either di
other to do, knowing that the oth
each is aware that each must try tc
the first will guess the second to g
spiral of reciprocal expectations.
Morgenstern's Theory of Games and Eco
such games of strategy deals precisely wi
situation in which all actions are interdej
is no possibility of what we called par:
agent (player) to behave as if the action:
is this very lack of parametrization whic
language is used by R. Duncan Luce and
sions (New York, 1937): “Intuitively, the
each participant, a problem of individual
risk and uncertainty, the uncertainty ar
the others will do” (p. 14). Their preocct

the case of coincident preferences they d
they deal with such players as a single
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es and Moriarty on separate
ith the other, each having to
station. We can consider three
15 4 prize if they get off at dif-
' they get off at the same sta-
1 which the preferences of the
| inversely. In the second case,
e rewarded if they succeed in
tever station that may be; this
which the preferences of the
positively. The third payoff
- both being rewarded if they
> station, but Holmes gaining
- off at one particular station,
t off at some other particular
t off at the same station. This
“imperfect-correlation-of -pref-
re of conflict and mutual de-
ing situations. By specifying
ligence systems for the players,
trivial or provide an advantage
st and third variants.

lement is present in all three
2pends on what he expects the
er is similarly guided, so that
) guess what the second guesses
uess and so on, in the familiar

romic Behavior says: “The theory of
th the actions of several agents, in a
endent, and where, in general, there
ymetrization that would enable each
; of the others were given. In fact, it
h is the essence of a game.” Similar
Howard Raiffa in Games and Deci-
problem of conflict of interest is, for
decision making under a mixture of
sing from his ignorance as to what
ipation is with the conflict, however;
ispose of as trivial (pp. 59, 88), and
individual (p. 13).
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A RECLASSIFI

Before going further, we car
The twofold division into ze
symmetry that we need and fa
stands opposite to the zero-sur
cation scheme for a two-persc
two-dimensional diagram. Th
of the game, for the two playe
coordinates of a point. All pe
game would be represented by
tively inclined line, those of
some or all of the points on
mixed game, or bargaining sit
would denote a negative slop
slope.t

*If the nature of the game makes
device in the choice of his strategy,
enforcible agreement that, like a dra
nism, there may be room for cooper:
there is perfect disagreement over t
peints representing the pure-conflict
lying on a straight line, with the tw.
the sense now familiar in game theor
common-interest game, since player:
ortcomes may not agree on the desi
a fifty-fifty chance between the two
Thus “strictly pure” conflict and com
collaboration in the one case and
would have to show the expected val:
gies lying along the downward-slopi
with axes measured in “utility units”
that the points denoting cutcomes m

Also, the pure games cannot admi
in a4 pure common-interest game thr
paid — assuming that the communicat
makes this possible —a conflict of i
denoting the payment of a bribe wou
of another point or points on the up
tion of a mixed game. And if one o
threaten damage or offer compensatic
game, there is scope for bargaining;
flict, and the points denoting the thr:
would lie off the downward-sloping |
outcomes must be allowed for. {(Two
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CATION OF GAMES

 usefully reclassify game situations.
o-sum and nonzero-sum lacks the
ils to identify the limiting case thet
n game. The essentials of a classifi-
n game could be represented on a
> values of any particular outcome
's, would be represented by the two
ssible outcomes of a pure-conflict
some or all of the points on a nega-
a pure common-interest game by
a positively inclined line. In the
uation, at least one pair of points
e and at least one pair a positive

it desirable for a player to use a random
or feasible for the players to negotiate an
wing of lots, depends on a chance mecha-
ition in the choice of strategies even wher
he ranking of cwtcomes. In that case the
game must meet the tighter restriction of
v axes measuring the players’ “utilities” in
y. This restriction also applies to the pure
5 who agree perfectly on the ranking of
rability of, say, one particular point over
y points immediately above and below it.
mon-interest games, providing no scope for
no scope for disagreement in the other,
tes of all pertinent mixed (randem) strate-
ng and upward-sloping lines, respectively,
of the kind mentioned; this in turn means
ust lie on a straight line.

t “side payments.” If one of the partners
catens to sabotage the effect unless he is
ion and enforcement structure of the game
nterest is introduced; in effect, the point
1d appear to the upper left or fower right
vard-sloping line, producing the configura-
i the players in a pure-conflict game can
n to induce his opponent to yield in this
there is no longer a relation of pure con-
atened damage or promised cempensation
ne. In other words, all pertinent potential
simultaneous pure-conflict games, even if
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We could stay close to traditions
the strictly pure games, by calling
portions games, getting the unwiel
portions as the name for all games
could also call them perfect-negati
fect-positive-correlation games, re:
their preferences with respect to ot
mixed game the rather dull title of

The difficulty is in finding a suffic
game in which there is both conflict
interesting that we have no very g
tween the players: in the common-
them as “partners” and in the pure
or “adversaries” ; hut the mixed rel
strikes, negotiations, and so forth,
term.? In the rest of this book I shs
bargaining game or mixed-motive g
catch the spirit. “Mixed-motive” r
dividual’s lack of clarity about hi
to the ambivalence of his relation t
ture of mutual dependence and cor
petition. “Nonzero-sum” refers to
the pure common-interest game, .
the problem and the activity involv
good name for the perfect sharing o

GAMES OF CO001

While most of this book will be
discussion of the pure coordination

they meet the restriction of straight lines,
the slopes of the two lines happen to be ider

5Tt deserves to be cmphasized that nor
classed under theory of partnership as un
viding insight into problems like that of
words that bring out the common interest
ing process” involved in the military man
Chapter g, even the problem of surprise atf
lem in partnership discipline. I theory of
too conflict-oriented connotation, perhaps
pendent decision would be a neutral tern
ing cases as well as the mixed case.
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1 terminology, with respect to
them fixed-sum and fixed-pro-
dy variable-sum-—variable-pro-
except the limiting cases. We
ve-correlation games and per-
ferring to the correlation of
tcomes, leaving for the richer
“imperfect-correlation game.”
iently rich name for the mixed
- and mutual dependence. It is
ood word for the relation be-
interest game we can refer to
-conflict game as “opponents”
ation that is involved in wars,
 requires a more ambivalent
11 refer to the mixed game as a
1me, since these terms seem to
efers not, of course, to an in-
s own preferences but rather
o the other player — the mix-
flict, of partnership and com-
the mixed game together with
And, because it characterizes
ed, coordination game seems a
f interests,

DINATION

about the mixed game, a brief
game, beyond that of Chapter

provide room for negotiation unless
tical.)

Zero-sum games can as properly be
der theory of conflict; and for pro-
limiting war, there is merit in using
of the adversaries and the “bargain-
uvers themselves, As will be seen in
ack is logically equivalent to a prob-
games has become endowed with a
. something like theory of interde-
+ that equally covers the two limit-
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3, will help to show that this
right and will identify certain
appear most clearly in the lin
Recall the various pure co
Each of them evidently provid
choice, some clue fo coordins
vergence of the participants’ 1
there that the same kind of ¢
force not only in pure coordi
that includes conflict; and, in
that, in the complete absence
true. But there are a number o
tion itself — the tacit procedu
certing plans with them --is
example is the formation of ri
It is usually the essence of
members have to know not onl
when to act so that they act
the problem; but leadership |
nated by the authority trying
the mob’s problem is to act i
to find some common signal t!
if he acts on it, he will not be a
can thus be seen as a coordinat
leadership and communicatior
dent, it may be difficult to ge
quires that all know when to a
provides no “obvious” central
in which mobs find it difficult
is no place so “obvious” that
obvious to everyone else. Banc
leadership or in voting behavi
perceived” signals, when a pa
desire to be in a majority o
coalesce.®
Excessively polarized behav
® A closely related phenomenon is

blend into the crowd to avoid being
or singled out for “election” to some
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is an important game in its own
qualities of the mixed game that
iiting case of pure coordination.
rdination problems of Chapter 3.
ed some focal point for a concerted
tion, some rationale for the con-
nutual expectations, It was argued
yordinating clue might he a potent
nation but in the mixed situation
fact, the experiments demonstrated
of communication, this is certainly
f instances in which pure coordina-
re of identifying partners and con-
a significant phenomenon. A good
rtous mobs.

mob formation that the potential
y where and when to meet but just
in concert. Overt leadership solves
can often be identified and elimi-
to prevent mob action. In this case
n unison without overt leadership,
1at makes everyone confident that,
cting alone. The role of “incidents”
ing role; it is a substitute for overt
. Without something like an inci-
t action at all, since immunity re-
ct together. Similarly, the city that
point or dramatic site may be one
to congregate spontaneously ; there
it is evident to everyone that it is
'wagon hehavior, in the selection of
or, may also depend on “mutually
rt of each person’s preference is a
r, at least, to see some majority

ior may be the unhappy result of

appreciated by the person who tries to
called on to recite, picked on by a bully,
: post that everyhody wants to escape.




INTERDEPENDE

Game-theory formulation of the
off matrix for a pure coordination
like that in Fig. 8. One player cho

1 0 0
0 1 0
0 Q 1
0 0 0
0 0 0

Frc.

and they receive the rewards den
in the cell where their choices int
player there corresponds a single «
for both of them, we can arrange
cells lie along the diagonal. In th
offs to both players, in the rest we
purpose there is nothing lost by I
each cell for the payoif to both g

But we must rule out a possihl
suggested by analogy with other |
use the term of Luce and Raiffa) t
and players should make no differ

play with multiple equilibria. To adapt
others requires in this case that their bel
the nonparametric character of tacit coor
the number of players.

*® Labeling of the plavers is explicitly n
12%) in discussing cooperative games and
symmetry assumpticn (J. F. Nash, “The
18:155-162 [19350], and “Two Person
21:128~140 [1933)). Labeling of strafeg
games is implicitly prectuded by dealing |
is, the abstract version of them as repre
itself an analytical device, not part of t
right, upper-lower, or numerical ordering
ample in which the labeling of plavers is
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-oordination problem. The pay-
problem would look something
oses a row, the other a column;

0 i
0 0
0 0
1 0
0 1

oted by the numbers contained
ersect. If to each choice of one
“heice for the other that “wins”
columns so that all the winning
»se cells there are positive pay-
can put zeros. (For our present
etting a single number stand in
layers.)

e axiom that might seem to be
zame theories, namely, that (to
he “labeling” of rows, columns,
ence to the outcome.!® It is pre-

“parametrically” to the behavior of
1avicr be observable, not conjectural;
lination remains, no matter how large

led out by Luce and Raiffa (pp. 123~
in effect is ruled out by Nash in his
> Bargaining Problem,” Econometrica,
Cooperative Games,” Econometrica,
ies for tacit or explicit nonzero-sum
only with games in normal form, that
sented by a pavoff matrix (which is
he game, and hence provides no left-
of the actual strategies}. A good ex-
he controlling factor is the interrupted
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cisely because strategies are “]
have symbolic or connotative ¢
mathematical structure of the g:
sheer chance and “win” these
reason that these games are int
Even the game portrayed in
a minimum of symbolic significa
is not a hard one to “win,” that
better on than chance would
matrix as shown. (If we give th
rows and columns, it seems to |
In that case it is formally ident
lier, “Pick a positive number,”
ferent, there is less tendency |
7, 13, and so forth.) Just fo
choice, since it focuses attentio
s0 forth!! If strategies are no
labels that can be ordered like
given individual names, and th
ticular order, it is the names the
And here it becomes empha
processes of choosing a strateg
strategy of coordination are of
is 50 if one admits the “minim
sary, in the zero-sum game. It
player’s objective is to make cot
some imaginative process of int
clues; in the minimax strate
strikingly so with randomized
to avoid any meeting of minds,

telephone call mentioned earlier, wit
and who should wait for the call.

1 This point is typical of a numb
periments reported eatlier, to the eff
dependence of irrelevant alternatives
and, for analogous reasons, should no
gaining game. Potential cutcomes can
though not themselves near to being «
this postulate see Luce and Raiffa, p. 1

* Randomized strategies may never
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abeled” in some sense — that is,
haracteristics that transcend the
ime — that players can rise above
games; and it is for that same
eresting and important.

Fig. 8 which might seem to have
nce attached to rows and columns,
is, for players to do substantially
suggest, if it is portrayed in a
at same game an infinite series of
hecome easier rather than harder.
cal with the game mentioned ear-
but, because the “labeling” is dif-
or minorities to congregate at 3,
rming the matrix prejudices the
n on “first,” “middle,” “last,”’ and
t given sequential labels, that is,
- numbers and alphabets, but are
ese are not presented in any par-
1t must coordinate choice.

tically clear that the intellectual
y in pure conflict and choosing a
vholly different sorts. At least this
1x”’ solution, randomized if neces-
. the pure-coordination game, the
itact with the other player through
rospection, of searching for shared
gy of a zero-sum game— most
choice — one’s whole objective is
“even an inadvertent one.!?

h the problem of who should call back

er of demonstrations in the author’s ex-
ect that the postulate regarding the “in-
? cannot be credited in the tacit game
t be expected to hold in the explicit bar-
be relevant to the coordination of choice,
‘hosen. For a statement and discussion of
27,

theless be useful to achieve a coordinated
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To illustrate, suppose that T ar
deck of fifty-two and you are to
tional game theory gives guidan
the assumption that I do not v
select at random and defy vou
chance of guessing what I name.
you to guess correctly and you
that facilitates your guess, the r:
to make tacit cooperation impe
labeling of the stations by flippi
off the train; and Moriarty has o
a coin. But in the common-inte
use the labeling of the stations
chance; and how to use it may ¢
on logic, more on poetry or hu
noteworthy that traditional game
to this game: how well people ca
thing that, though hopefully a

distribution of votes, say, among a pan
ity exists and knows that it does, amo
candidates are congenial to it; and i
numbers of votes become the board of
nated polling may concentrate too man
ity choice, leaving the minority two w
But if each member of the majority f
his party's men, the likelihood of one's
chance in six, If the minority, too, lacl
relies on a chance device, the majority
A partial randomized strategy may :
flict. Suppose two people, seated at Nc
to move to another card table adjacent
without communication what seats the
win prizes of $r apiece if they pick adj:
problem; but let us subvert the incenti
to the player who is on the other’s ris
next to each other, This game has no
verge; there is no scating arrangement
move., (Each may wish that he could
cannot.) A random strategy yields eac
if each decides where he would sit in
flips a coin to see whether ke does sit tl
tee that they neither choose the same se
equal chances of winning the premium.
strategies, worth an expected value of $2
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1 to name one card in an ordinary
guess which one I name. Tradi-
e on how to make my choice on
ant you to outguess me; I can
to have a better than random
But if the game is that I do want
know that T will try to pick one
indom device can only guarantee
ssible. Holmes can destroy the
ng a coin to decide where to get
1ly a fifty-fifty chance of guessing
rest version they must somehow
in order to do better than pure
lepend more on imagination than
mor than on mathematics. It is
- theory does not assign a “value”
n concert in this fashion is some-
menable to systematic analysis,

! of candidates. If a 55 per cent major-
ng & hundred voters; if two out of six
the three candidates polling the largest
directors, there is danger that uncoordi-
y votes on the first {or second) major-
inning candidates with 22 votes apiece.
lips a coin to cast his vote for one of
getting as few as 22 votes is only one
¢s an overt means of collaborating and
s chances are excellent.
11so be used to reduce an area of con-
rth and East sides of a card table, are
that is identically oriented, must choose
v will take at the other table, and will
icent seats. This is an easy coordination
res, by giving an additional $2 premium
ht in the event they succeed in sitting
quilibrium point; interests do not con-
that would not give one an incentive to
promise to sit on the other’s left, but
h player a minimax value of $1. But,
the pure common-interest game, then
ere or sits opposite, the players guaran-
at nor sit opposite each other and share
This is an equilibrium pair of (mixed)
apiece,
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cannot be discovered by reasonir
theory is inkerently dependent o

It should particularly be note
“labels” (that is, of the symboli
game) and the dependence of tl
does not involve the question of
tive or normative — concerned w
choice or the strategy of correct
that people simply are affected b
skould be for the purpose of cc
must produce strategies that are
can do without them. More, it mu
the game that can demonstrably
that the players, consequently, :
their mutual interest. Two couple
floor or two armies jockeying fo

1 cases like this we need only to col
would pay for a bit of coordinating info
patterns yield what chances of coordins
Marschak's theory of teams.

There is, incidentally, a version of *
accomplices, apprehended before their
arately, must concert the alibis they i
tantalizing variant can be built by suf
sentence than unconfessed guilt; each p
fession and must not only consider wk
alibi strategy but kow good it 5 (in te
ner’s) and whether they share the decis

.5 o
5 -5
5 b
o
.5 o
o
.5 o
o

{(Lower left entry in each c
row, upper right to player choos
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1g a priori. This corner of game
n empirical evidence 13

1 that to assert the influence of
¢ and connotative details of the
1e theory on empirical evidence
whether game theory is predic-
ith generalizations about actual
choice. The assertion here is nof
y symbolic details but that they
rrect play. A normative theory
at least as good as what people
st not deny or expunge details of
benefit two or more players and
hould not expunge or ignore in
s jockeying for space on a dance
r a truce line may jointly suffer

nsider the question of what price players
rmation, and what different information
ting, to find ourselves in the middle of

prisoners’ dilerama” for this game: iwo
alibi is prepared and interrogated sep-
nvent or be revealed in their guilt. A
posing that confession carries a lighter
layer has a “minimax” strategy of con-
ich particular alibi constitutes the best
rms of likely coincidence with his part-
ion to try it. The matrix might be:

o o
5 -5
o o
1 o
) X

ell is payoff to player choosing
ing column.)
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from decision processes that ar
ties of the situation.

A particular implication of th
in “normal” (mathematically
equivalent to the game in “exter
admit the logic by which ratior
tions of each other. As pointed
siderations seem to be powerful
as well. A terminological impli
that “noncooperative” is a poot
ordination ; it is desperately coc
and is still so when we add co
motive game (In Appendix C i
concepts familiar in game theor
in terms of the coordination co:

SUGGESTION AND MUTU
MIXED-MQ

Coordination-game theory, wl
interesting mainly for the light
mixed-motive game. The coord
strikingly in a purely tacit gam
munication nor any sequence of
accommodate themselves to eac
problem 6 on page 62, would t

One player is “located” in Ci
cisco; they have identical maps
divide the country between then
the United States into two par
curved, related or unrelated to
If the two of them divide the n
thing; but if they draw identic
they are both rewarded. The re
what is contained in his piece af
that contains the city in which
rewards vague; they may depen
lation, partly on industrial we
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e Iimited to the abstract proper-

is general point is that the game
abstract) form is not logically
isive” (particular) form, once we
1al players concert their expecta-
wut in Chapter 3, these same con-
ly present in explicit bargaining
cation of these considerations is
- name for the game of tacit co-
perative in its own peculiar way
nflict and form the tacit mixed-
t is argued that certain solution
y can be given an interpretation
ncept.)

AL PERCEPTION IN THE
TIVE GAME

ile interesting in its own right, is
that it sheds on the nature of the
ination element shows up most
e, in which there is neither com-
moves by which the two players
h other. An example, similar to
e the following.

ncinnati, the other in San Fran-
of the United States and are to
1. Each is to draw a line dividing
ts: the line may be straight or
physical or political landmarks.
nap differently, neither gets any-
al division lines on their maps,
ward for each player depends on
ter the division, that is, the piece
he is located. Let us leave these
d partly on area, partly on popu-
alth and agricultural resources,
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and so forth, and may differ so
other words, while all terrain i
country are equally valuable, an
of the valuation formula. (There
lecting a perfectly symmetrical
two players.)

In this game there is a comp
each player can win only if he do
him to, knowing that the other
what is expected of him. They
some fashion suggests itself to t
of them. Neither can “outsmart’
himself. '

The experiments of Chapter 3
means helpless when faced with
nowhere near so “infinitely” dif
division lines might suggest; sor
difficult at all. But a successfu
kinds of factors that are contr
game; in fact, some games of
players’ choosing exactly the sar
chosen if the reward system gav
flicting, interests. The problem |
rationalization that both can pe
each party prepared to be discipl
event that it appears to discrir
find their clues where they can.
pens, for example, to contain an
making it difficult to single out
bitrary line drawn as a suggest
both maps, might have to be acc
is substantially biased toward on

But this coordination element
conflict, appears to be essential
problem. The pure-coordination
teresting but virtually ceases to
concert with certainty, without
question arises, then, how import
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mewhat for the two players. In
. valuable, not all parts of the
d there is no clear specification
is consequently no means of se-
division of values between the

elling problem of coordination;
es exactly what the other expects
is similarly trying to do exactly
must jointly find a line that in
oth of them or appeals to both
’ the other without outsmarting

suggest that players are by no
this kind of game. The game is
icult as the infinity of possible
ne variants of the game are not
1 outcome does depend on the
olling in the pure-coordination
his sort are “won” by the two
ne outcome as they would have
= them identical, instead of con-
3 to find some signal or clue or
rceive as the “right” one, with
ined by that signal or clue in the
ninate against him. They must
(If the map they are using hap-
embarrassing richness of clues,
any particular one, a fairly ar-
ion by the referee, identical on
epted as a “mediator,” even if it
e of the players.)

, especially in the case without
ly related to a communication
game not only ceases to be in-
be a “game” if the players can
lifficulty, and without cost. The
ant the coordination element can
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be in mixed-motive games gene
the form of overt bargaining wit

The pervasiveness of the co«
two separate considerations. One
3 is that tacit bargaining provide
only an analogy but perhaps an ic
and intellectual phenomenon — ¢
ing agreement in pure bargaining
parties recognize that there isa w
to both of them over no agreemen
of “mutual perception” that can
in the tacit case has a role to pla
gaining. Coordination of expecta

Second, many of the bargaini
that we want to analyze are at |
like maneuvering a car in a traff
cluded; in others, like developin,
bor, speech is inhibited in the int
ing, or dipiomatic bargaining tha
sides if overheard by other cot
articulate, If the number of play
the bargaining process that det
between residential areas and p
stitutional provision for explicit :
speech may be part of the barg
part of it, and the game is one
talk.

Furthermore, if there are mo
that it is an advantage to get o
negotiating, and particularly if s
the other player only after a tim
pose that an instantaneous mor.
from the outset; in that case, th
is going on. If the moves had onl
include them in the communica
but, typically, moves have a t:
game irreversibly different from
also their tactical significance rai
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rally, since many of these take
h uninhibited speech.

rdination principle arises from
, which was discussed in Chapter
s an analytical model — perhaps
lentification of the actual psychic
f the “rational” process of find-
y situations, those in which both
ide range of cutcomes preferable
t at all. The psychic phenomenon
be verified as real and important
y in the analysis of explicit bar-
tions is the role,

ng processes or game situations
east partly tacit. In some cases,
ic jam, speech is physically pre-
r a modus vivendi with a neigh-
erests of privacy, Iilicit bargain-
t would be embarrassing to both
mtries, may be less than fully
ers in a game is large, as it is in
ermines the racial border lines
rofessions, there may be no in-
negotiation. In these cases, while
aining process, actions are also
of “maneuver” rather than just

ves available to the players, so
1 with the maneuver even while
me maneuvers become visible to
e lag, there is no reason to sup-
atorium on maneuver will reign
e game progresses while the talk
vy symbolic significance, we could
tion process along with speech;
ctical significance, leaving the
what it was before, and typically
ses them above the level of pure
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speech even in their communic:
say that a gun is loaded withou
actually shoots; one may say a
strategically important and not
pense or risk in its protection. T
about a player’s value system or
able to him ; moves can commit I
often cannot; and moves can oft
termined unilaterally, not depen
at a conference.

In other words, bargaining ga
namic process of mutual accom
munication culminating in a cry
ing for limits in limited war is
illustrate it by modifying the p:

An illustrative tacit game. Sup
maps of the United States befor
and told to play a game as follos
will distribute five chips among
compared, and if the two playe
same state, those two chips are
a chip and the other player thre
apiece is removed leaving only
player ; and so forth, They do t
with five chips; this time they
chips on states that are yet unco
where there are already chips. I

“ Since it will be propesed in Chap
research value, as well as an illustrat]
outset that there is a special problem
mentzl nonzero-sum game. In a zero-:
to one's immediate adversary, and the
petition motivate the player toward tl
But for a mized-motive game, “winnin
lute score, not his score relative to th:
centives are distorted if the play is dor
So, unless real rewards are given, the ga
or some such schedule that involves mu
person plays, with the fina! outcome d
absolute score. (This is why there are nc
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tion content. One may say and
t being able to prove it unti! he
nd say that he considers an area
' be believed until he incurs ex-
hus moves can reveal information
about the choices of action avail-
im to certain actions when speech
en progress at a speed that is de-
dent on formalities of agreement

mes quite typically involve a dy-
modation rather than pure com-
stallized agreement. The jockey-
a perfect example, and we might
wrlor game described above.

pose our two players with their
e them are each given 1oo chips
vs.4 At each “move,” each player
states on his map. The moves are
rs have put a chip apiece in the
removed ; if one player has put
e chips in the same state, a chip
two chips representing the one
he same at the next move, again
have the option of placing their
vered or of placing them on states
f A puts two chips on a state in

ter 6 that such games have, in fact, 2
ve value, it should be observed at the
of motivating the players in an experi-
um game, winning is measured relative
intellectual challenge and bilateral com-
he correct (and only} type of winning.
g" must be made to involve one'’s abso-
1t of the person he plays with; the in-
ninated by strictly bilateral competition.
me has to be organized as a round robin
re than two players in a series of two-
ecided by the relative position of one’s
) two-person nonzero-sum parlor games.)
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which B previously put a chip,
A’s, leaving one of A’s chips p
so the game goes until the playe
then continues, and at each m
five chips from the states in wh
with equal numbers of chips

which both players have placed
both players have notified the
terminate the game.

Prizes are now distributed,
every one of his chips still on
were not removed when he “t
other player. He also gets money
these being the states that he
chips that are in the area conta
pletely inclosed by states that |

These “rewards” for states p
attached to each of the 48 stat
suggestive of, say, “economic 1
There is no presumption that
very closely correlated, for the
an important element in the “v
players and a comparatively un
for the other player. Neither
value system — or perhaps knc
what elements matter but not &
learn what he can about the oth
other player’s moves.

Here we have a mixed-moti
process of mutual accommoda
course of which the players s
commodation is poor. They ma;
where each other will place hi
in those cases where they prefe
a state. Each loses at least a d
the other; and they may lose m
who loses a state attempts tor
on it. And not only do they lose
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B’s is removed along with one of
resent to “claim” the state. And
rs have used up all their chips; it
ove a player may transfer up to
ich they are to other states, again
being removed from a state in
chips. This process goes on until
referee that they are willing to

ach player receives a dollar for
the board, that is, for those that
ook” a state or “lost” it to the
- for the states that he “possesses,”
has chips on plus those without
ining his home base that is com-
e does have chips on.

ossessed are specific dollar values
23 : they vaguely follow a pattern
vorth” or something of the sort.
the values are the same, or even
two players; population may be
alues” of the states for one of the
important element in the “values”
player knows the other player’s
ws just a little about it, such as
ow much they matter. Each must
er’s value system by observing the

ve game, which progresses by a
tion —a series of moves in the
iifer damage jointly if their ac-
v lose dollars by failing to predict
s chips during the current move,
r not to lose dollars fighting over
sllar when one takes a state from
ore than a dollar apiece if the one
ecapture it by putting more chips
a dollar with each dollar forfeited,
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but each player has fewer “chips
claiming states; and they may |
pletely unclaimed between them
left on the board when the game
Now how do the players “barg
another, they do in fact make f
they accept, reject, retaliate, and
threats and promises.!® But if we
they must convey their intentios
patterns of behavior. Each mus
expressing in his maneuvers, and
to convey his intentions when h
player badly wants a particular
high value for him, so that he is-
it out a long time, losing several
other player gives up, it is bet
realize ahead of time which one
player is really prepared to conce
as a “trade” for some other porti
not only make it conspicuously
must somehow demarcate its lim
But where do the patterns ¢
richly provided by the mathemat
ticularly since we have purposely
too uncertain to the other to ms
equality, and so forth, of any gr
their patterns in such things as |
litical groupings, the economic ch
enter their value systems, Gestal
traditions that they can work ol
of play.1®
¥ This has been evident in preliminary -
®If my neighbor’s fruit tree overhan
fruit on my side of the line, my neighbe
posal” is, and has a good idea of what !
does not retaliate. But if, instead, I picl
sides of the line haphazardly or pick so
size of my family, he is less likely to p
may also be more obliged to resist or r

on my side of the line than if I pick i
the limit of my intentions.)
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> left from the point of view of
have to leave some states com-
if they have not enough chips
ends.

ain” in this game? One way or
roposals and counterproposals ;
even discover ways of conveying
deny them any form of speech,
ns and their proposals by their
. be alert to what the other is
each must be inventive enough
e wants them conveyed. If one
state, because it has especially
willing to stick around and fight
| dollars to the kitty before the
ter for both players that they
wants it most badly. And if a
de a large portion of the country
on that he badly wants, he must
available to the other side but
its by his own pattern of play.

ome from? They are not very
ical structure of the game, par-
made each player’s value system
ke considerations of symmetry,
eat help. Presumably, they find
natural boundaries, familiar po-
aracteristics of states that might
- psychology, and any clichés or
it for themselves in the process

experiments with such a game.

es my yard and I pick exactly ail the
it can probably discern what my “pro-
e has acquiesced in for the future if he
. that same amount of fruit from both
me amount that is related, say, to the
erceive just what I have in mind. (He
etaliate if T pick only part of the fruit
t all, since I have failed to demarcate
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Explicit communication. Now let
players may talk as much as tk
this make the game? In some
efficiency of the players; particu
that were too complex to make
clumsy system, Perhaps, too, the
inadvertent clashes of chips on t
dollars. We cannot be sure that
competitive bidding for states, si
on a state is great enough to m
even while they talk. And they
other that they mean what they
way they play. (We let them tel
states; but we explicitly make fil
the players no written evidence «
could show each other.)

So the introduction of uninhibi
the character of the game, even
is different. The dependence of th
intentions to each other and pe
other, of behaving in predictable ;
or limits, is much the same as b

The contrast with a zero-sum
effacing quality of a minimax s
minimax solution, a zero-sum gz
unilateral affair. One not only do
his opponent, he does not even 1
is or whether there is one. A ranc
anticommunicative; it is a delil
possibility of communication, esy
tions, inadvertent or otherwise, I
the game all details except the
payoff, and from the players all

In chess it does not matter whe
ecclesiastics, elephants, castles, o
game is called “chess,” “civil wa
the squares are distorted to loo
subdivisions. It does not matter
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- us change the rules so that the
ey please. How different would
respects, it should increase the
lar trades can be identified now
proposals about under the more
> players can avoid some of the
he same state, which cost them
they will avoid mutually costly
nce the advantage of being first
otivate players to keep playing
have no way to persuade each
say except by showing it in the
| each other how they value the
»s unpunishable, and we provide
of their value systems that they

ted speech may not greatly alter
though the particular outcome
e two players on conveying their
rceiving the intentions of each
patterns and acquiescing in rules
efore.

- game and the peculiarly self-
ohution is striking here, With a
me is reduced to a completely
s not need to communicate with
ieed to know who the opponent
lomized strategy is dramatically
erate means of destroying any
ecially communication of inten-
t is a means of expunging from
mathematical structure of the
communicative relations.

ther the pieces look like horses,
r hamburger buns; whether the
r,” or “real estate’’; or whether
k like political or geographical
- what the players know about
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each other or whether they spe:
common culture; nor does it n
viously and how it came out. (I
would be motivated to destroy t
a minimax strategy, randomizec

But change the payoff matrix
zero-sum game that rewards th
they capture but for the pieces
well as the squares they occupy,
have some interest in minimizi
with its mutual destruction of v
about just what squares and +
player values most. And have m
player can hold up the other plaj
to him.

Now it may make a difference
game “war” or “gold rush”; wh
soldiers, explorers, or children o
or picture is superimposed on
squares are distorted into differ
story the players are told before

We have now rigged the game
their way to an outcome, eith
moves that they make, or both.
ing their behavior, communicati
selves be led to some meeting of
mutual destruction of potential
may facilitate the players’ discc
terns; and the extent to which t
— the suggestions and connc
limits, and regulations should b
It should, because it can be a 1
themselves to the abstract struc
for stable, mutually nondestructi
ment. The fundamental psychic .
participating in the creation of
out of which traditions can be ¢
potential traditions can be perce
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ik the same language and have a
atter who played the game pre-
f it did matter, one of the players
he influence of these details; and
| if necessary, would destroy it.)
in a chess game, making it a non-
e players not only for the pieces
they have left over at the end, as
in such fashion that both players
ng the “gross” capture of pieces
alue. Make each player uncertain
vhat particular pieces the other
oves by the clock, so that neither
rer’s moves for the sake of talking

to the players whether we call the
ether the pieces look like horses,
n an Easter egg hunt; what map
the playing board and how the
ent shapes; or what background
 they begin.

so that the players must bargain
er vocally or by the successive
They must find ways of regulat-
ng their intentions, letting them-
minds, tacit or explicit, to avoid
gains. The “incidental details”
wvery of expressive behavior pat-
he symbolic contents of the game
tations — suggest compromises,
e expected to make a difference.
elp to both players not to limit
ture of the game in their search
ve, recognizable patterns of move-
and intellectual process is that of
traditions ; and the ingredients
reated, or the materials in which
>lved and jointly recognized, are
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not at all coincident with the
game.l7

The outcome is determined |
player forms of how the other
knows that their expectations al
players must jointly discover an
come or in a mode of play that r
They must together find “rules
the consequences.

A good example of this proble
is that of getting across, persuasi
taliation for particular acts that
bounds.” Without full communi
such a pattern of intentions is
textual materials available for
limits but on the capacity of th
formula (Gestalt) of retaliation
Historical and literary precede
mathematics and aesthetics, as
other walks of life, may constitu
to choose his recognizable patte
interpretation of the other’s inf
verbal communication, the situati
patterns of action may speak loud

Thus the influence that the su
have on its outcome and the deg

" A good example is the question whe
atomic and other weapons, the answer t
if explosive power is the criterion, the e
there is nevertheless a difference if enou
edly do. It is a difference constructed
is a ten years' tradition that atomic w
and believe others to believe so, and e
undoubtedly catch their breath, whenev
manner they cannot explain by referenc
purely conventional difference, like the
“cruel and unusual” punishment or tha
in Parliament petrfectly compatible with
isted but not if it has to be reinstated
weapons difference is also one that, pro
deliberately blurred over time, as most
at length in Appendix A.)
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mathematical contents of the

by the expectations that each
will play, where each of them
e substantially reciprocal. The
1 mutually acquiesce in an out-
nakes the outcome determinate,
of the game” or together suffer

m of communicating intentions
vely, an intended pattern of re-
one proposes to consider “out of
cation, one’s ability to convey
lependent not only on the con-
the formation of bounds and
e other player to recognize the
when he sees a sample of it.
nt, legal and moral casuistry,
vell as familiar analogues from
e the menu from which one has
rn of retaliation as well as his
ended pattern. Even with full
on may not be greatly different ;
er than words.

ggestive details of a game may
endence of the players on what

ther a clear line can be drawn between
o which is reported now to be negative
xplosive ranges having overlapped. But
gh people think so, and they undoubt.
of the pure fabric of expectations: it
eapons are different; people believe s0
zen those who deny the difference will
er the next one goes off in a war, in a
e to the force of the explosion. It is a
- one that makes imprisonment not a
t makes, say, university represenfation
English democracy if it has always ex-
- after a ten years' lapse. The atomic-
bably, can be deliberately reinforced or
traditions can. (This point is developed
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clues and signals the game provi
studv of how players actually d
It is not being argued that pla
mathematical properties of the
them into account, hence that ev
of the strategy of games — mu
may jointly take advantage of t
player realizes that the configur:
against him, he may also ratior
course — that the other playe
submit to the discipline of the s
game’s concrete details and wi
mutual damage, assume he will ¢

1Tt should be added that the conce
quality of particular outcomes in a ba
tion problem gets some support and
body of experimental evidence provi
work on the perception of physical for
shapes were shown to people whose vi
they often saw the shapes as complete
shapes that they “completed” for them
plicity; and unfamiliar “simple” figur
but less simple, figures were not. Ko
in simple shapes.” We are surrounded
about us is rectangles, not departure
true rectangle is a better organized
would be.” Adverting to the minin
processes, Koffka suggests that psycho
ties: “For we can at least select psych
simple conditions and can then predict
metry, simplicity. This conclusion is
according to which characteristics of t
acteristic aspects of the corresponding
gained a general, though admittedly s
our investigation of psychophysical ¢
briefly be formulated like this: psych
‘good’ as the prevailing conditions all
undefined. It embraces such properties
others which we shall meet in the cou
ciples of Gestalt Psychology [London, 1

If individual perception and “organi:
the process of “mutual perception™ and
in the convergence of expectations mus
rigorous. And, since the nonzero-sum g
ization of form,” so to speak, a norm
scriptive psychology) must take these
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des are relevant not merely to the
o behave in a nonzero-sum game.
yers just do respond to the non-
oame but that they ought to take
en a normative theory — a theory
st recognize that rational players
hem. And even when one rational
ition of these details discriminates
ally recognize that he has no re-
r will rationally expect him to
uggestions that emanate from the
11 take actions that, on pain of
o-operate.!®

ot of the intrinsic magnetism or focusing
rgaining situation or in a pure coordina-
clarification from the very substantial
led by the Gestalt psychologists.- Their
ms is pertinent, For example, incomplete
ion was damaged in part of the eve, and
rather than as partial. But the particular
selves followed certain principles of sim-
es were completed where very familiar,
fka refers to “spontaneous organization
by skewed rectangles; but what we “see”
s from perfect rectangles, because “the
figure than the slightly inaccurate one
um-maximum properties of stationary
logical processes will have these proper-
ological organizations which eccur under
that they must possess regularity, sym-
based on the principle of isomorphism,
he physiological processes are also char-
onscious processes.” And, “Thus we have
omewhat vague, principle to guide us in
rganization. . , . The principle . . . can
ological organization will always be as
>w. In this definition the term ‘good’ is
as regularity, symmetry, simplicity and
rse of our discussion” (K. Koffka, Prin-
9551).
ation” of forms follow these constraints,
“mutual organization of forms” involved
t depend on similar restraints at least as
ame requires some ultimate joint “organ-
ative theory of strategy (not just a de-
restraints into account.
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A hypothetical experiment. As a
has in mind, the following hypc
sidered. (Hopefully, some such «
It is offered here as a conceptt
empirical test of the psychic phe
The first stage in the experime:
on the principle of the le detec
a person’s “recognition” or the {
ness or his excitement. What we
as the player scans an array of p
fashion, the extent to which par
tion or generate excitement in t
Given the machine, set up a |
make it one in which there are
agreement is reached on the shari
content” to provide some room
tive rationales, and so forth; th
mathematical range with a cons
Now have the two players con
a way that each can see the met
see the meter on the other’s mac
are aware that both can see bo
mutually perceive that they both
particular ocutcomes as they co
device, We employ a mechanic:
about in the range of possible o
or focusing on one possible ou
perhaps some regular course, pe
machine scan; let the players w:
each other’s meters, and watch e
Finally, we go through with th
variants. An interesting possibil
bargaining and simply let the s
or round and round among the a
watch to see whether the recorc
tend eventually to converge on a
their involuntary, physically id
kind of maximum for the sam
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n illustration of what the author
ithetical experiment can be con-
xperiment could be carried out.)
1al analogue or, conceivably, an
nomenon involved in bargaining.
1t is to invent a machine, perhaps
tor, that will record or measure
ycus of his attention or his alert-
want is a machine that measures,
ossible outcomes in some orderly
ticular outcomes catch his atten-
he course of actual bargaining.

bargaining game. For simplicity,
certain gains to be shared when
s. (Give the game enough “topical
for argument, casuistry, alterna-
at is, provide more than a bare
vicuous mid-point.

nected to their machines in such
er on his own machine, each can
hine, and each is aware that both
th meters. In other words, they
“can see each other’s reactions to
ne within view of the scanning
1 scanning device, which moves
1tcomes, pointing to, lighting up,
tcome after another. It follows
rhaps a random course. Let this
itch it scan, watch their own and
ach other’s faces if they wish to.

e game ; and there may be several
ity would be to exclude explicit
-anning proceed, back and forth
rray of alternative ouicomes. We
led reactions of the two players
single outcome, in the sense that
entifiable reactions are at some
e particular outcome among all




110 A REORIENTATION

those to which the scanning de
control purposes, we might once
scanning session in which the oth
notion of each player’s reactions
between the players.) If conver
tainly identified a significant phe
-allege that this is £ke psychic bz
demonstrated (a) that players
bargaining situation and (6) tha
mutual interaction that results |
the other’s reaction and each kne
is yielding information about hi:
conjectures that, like Lot’s wife,
keep their attention from being
even unfavorable outcomes, and
a “focal point” may often enhal
Another variant would be to |
during the scanning and meterit
exorably eliciting their physical
discussion in a manner visible tc
in this latter case, let a player ac
reaction meters if he wished to as
to his partner, for example, tha
expect to hold out for, say, the $6
it is clear from his blood pressure
This experiment would rest on
individual player would have pl
upon contemplating different al

* The following observation, quoted |
is certainly to the point: “When an exp
tively he will also notice that the goalke
large goal, is more oiten hit than can be
kicking of the contestants, even when
goalkeeper whenever ke can will try to
nishes a prominent point in space wh
kickers. If the motor activity takes plac
goalkeeper, then the ball will generally
learns to reconstruct his field, to chan
from the goalkeeper to another point i
have the same attraction as the goalkee
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sice elicits their reactions. (For
have subjected each player to a
er player was absent, to get some
independently of any interaction
gence does occur, we have cer-
nomencn, whether or not we can
rgaining process. We shall have
do react to the content of the
t their reactions are subject to a
rom the fact that each can see
yws that his own visible reaction
5 own expectations, (The writer
players will often be unable to
drawn to particular outcomes,
that a conscious effort to ignore
wce the focal power.) 1°
et the players bargain explicitly
g, with the scanning device in-
reactions in the course of the
 both of them. (We could even,
iduce the evidence of the visible
a bargaining tactic, pointing out
t the latter “obviously” cannot
o he is verbally demanding when
that his mind is settled on $40.)
three hypotheses. First, that an
wysically identifiable “reactions”
ternatives among the range of

by Koftka, may be hard to believe but
ert . . . follows a football game atten-
eper, standing before the comparatively
accounted for by the mere adventitious
one tzkes account of the fact that the
intercept the ball. The goalkeeper fur-
ich attracts the eyes of the opposing
e while the kicker's eye is fixed on the
- land near him. But when the kicker
ge the phenomenal ‘centre of gravity’
1 space, the new centre of gravity will
er had before.”
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possible game outcomes and tha
spicuously different among the
that these reactions, when the pla;
his partner’s eye, would behave
gaining ; that is, that the reactior
ble to both of them, would int
process.” Third, that this measur
to a bargaining process, is part o
to, the hargaining process as def
experiment of the sort described
ing for the case of more than two
The experiment has not been
as evidence. It has been described
tional representation of the thec
has in mind in referring to the “c«
to suggest that the convergence t
gaining process may depend on th
and not solely on the a priori dat:

Some dynamic characteristics of
pendence of a “focal-point” solut
distinguishes it qualitatively froi
has important dynamic consider
makes small concessions less lik
means that the focal point is more
outcome than as an approximatior
been unsuccessfully demanding ¢
per cent is unlikely; the small cc
lapse. Qualitative principles are |
points generally depend on qual
expect to satisfy an aggressor by
miles on this side of a boundary
that we hoth expect our side to 1
suasive new boundary that can b

In fact, a focal point for agreem
ter to the fact that small concess
small encroachments would lead
draws a line at some conspicuous
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t these reactions would be con-
different alternatives. Second,
ver knows that they are naked to
in a manner suggestive of har-
s of the two players, when visi-
ract in a kind of “bargaining
ed phenomenon, which we liken
F, or is involved in, or is related
ined in the ordinary way. (An
might prove especially interest-
persons, )
carried out and is not adduced
here in order to give an opera-
retical system that the author
nvergence’” of expectations and
hat ultimately occurs in a bar-
e dynamics of the process itself
, of the game.

focal-point solutions. The de-
ion on some characteristic that
n the surrounding alternatives
ations. For example, it often
ely than large ones; it often
persuasive as an exact expected
. If a bargainer has persistently
o per cent, compromise at 47
ncession may be a sign of col-
hard to compromise, and focal
itative principles. One cannot
letting him have a few square
 he knows that we both know
etreat until we find some per-
> rationalized.

ent often owes its focal charac-
ions would be impossible, that
to more and larger ones. One
boundary or rests his case on
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some conspicuous principle th:
rhetorical question, “If not her
that concession is collapse, the
is. The same point is illustrated
ourselves when we try to give 1
little drink,” is a notoriously
more people give up cigarettes
a stable compromise at a sma
principle is gone, there is no cor
expectations converge on comple
of this keeps attention focused
nence.

Sometimes the focal point itse
case it serves not as an ocutcom
for the outcome, This is often tr
body or a “test issue” that ari
players in some continuing game
or an act of defiance that, by it:
missive response from the othe
drawn. It is a small piece of the .
game itself, setting a pattern of
the substance of the point invol
and constitutes a deliberate tac
issue develops an unintended sy
promise impossible.

Diplomatic recognition of tk
loyalty oaths at universities, a
dustry, surrender of the fioor to
or the vote on some particular
may all have this kind of signif
outcome on this particular issu
other issues would be decided,
exactly how large the oppositio
particular issue is not represent
just acquires tacit recognition a
that each side is the prisoner or |
tions that are created.

Often this phenomenon can by
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1t is supported mainly by the
e, where?” The more it is clear
more convincing the focal point
in the game that we play against
p cigarettes or liquor, “Just one
unstable compromise offer; and
altogether than manage to reach
11 daily quota. Once the virgin
ifidence in any resting point, and
te collapse. The very recognition
on the point of complete absti-

}f is inherently unstable. In that
e but as a sign of where to look
1e of a “test vote” in a legislative
ses in the relations between the
., Often it is a challenge or a dare
s nature, must either elicit a sub-
- party or be submissively with-
vame that comes to symbolize the
expectations that extends beyond
ved. Sometimes it is so intended
ic; in other cases the act or the
mbolic significance, making com-

e Communist regime in China,
- strike settlement in a key in-
an interrupter at a cocktail party,
motion at a political convention
icance. Sometimes, it is true, the
e simply yields evidence of how
~as when a test vote indicates
n to a measure is; but often the
ative of the rest of the game, it
5 a clue to all that will follow, so
seneficiary of the mutual expecta-

> identified as an actual signal in
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a coordination game. The mem
can often recognize the potentia
being sure that “agreement” exi
know how everyone else is going
will do what he knows he ought
some particular simultaneous ac
protest, is often a means of “rat
tion and of demonstrating that
to act in concert. But even in :
the dare, the phenomenon of |
missiveness may prove to be p
resolution of a bargaining gam

This process, by which partic
concessions achieve symbolic ir
expectations should converge in
an area in which experimental p
theory.

The Empirical Relevance of M
assuming that everything the an
the participants in a game, or t!
gestion on the analyst does so
particular, game characteristics
mathematical solutions {except
be reached by an alternative, le
have this power of focusing exp
come. They might have it only i
to be mathematicians. This ma
of such “solutions” as those of .
others. It is that the mathemat
aesthetic properties, the historic
properties, the cultural propert
and connotative details, can se
certain participants on certain s
selves mathematical game theor
and be powerfully affected by
pelling mathematical properties
that the other will transcend, ve
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bers of an unorganized coalition
lities of concerted action without
sts to act in concert. One wants to
- to act and whether everyone else
to. A test vote in a legislature or
tion among the group, like a mass
ifying” the existence of the coali-
everybody expects everybody else
| two-person game, as typified by
psychological dominance or sub-
sychologically identical with the
.

lar moves in a game or offers and
nportance as indicators of where
the rest of the game, seems to be
sychology can contribute to game

gthematical Foci. We must avoid
alyst can perceive is perceived by
hat whatever exerts power of sug-
on the participant in a game. In
that are relevant to sophisticated
when the same solutien can also
ss sophisticated route) might not
ectations and influencing the out-
f the players perceived each other
y be the empirical interpretation
Braithwaite, Nash, Harsanyi, and
cal properties of a game, like the
4l properties, the legal and moral
ies, and all the other suggestive
rve to focus the expectations of
olutions. If two players are them-
ists, they may mutually perceive
otential solutions that have com-
. Each may transcend, and know
rious adventitious details that, to
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nonmathematician game players,
focusing of expectations than som
of the game,

(In many cases these mather
unigueness or symmetry that woul
tions and nonmathematical appea
cide with qualitatively distinguish:
alized in an equally compelling

Thus mathematical solutions ai
fluences that have the power to fo
through the same psychic mechan
that is able to bring expectations |
species. When husband and wife,
gaily traipse off to the Lost and
mutual appreciation that it is the
mathematicians in the same situat
aware that both are mathematicia
cally unique point rather than or
words,

The main point here is indep
“rules” of game theory, a ration
know as much mathematics as he
ing here with the players’ shared
obsessions, and sensitivities to su
that they can draw on when ne
“rational agreement” is fundamer
expectations — there is no presun
theory is essential to the process
basis for presuming that mathen
spiration in the convergence proc
ther in Appendix B.)

One may or may not agree witl
a bargainer’s expectations are fo
process or before it and either by 1
forces. But it does seem clear th:
process is to be described most
wardly, and most empirically in
stabilized convergent expectations



'F GAME THEORY

might be more relevant to the
e of the quantitative properties

natical properties would be a
d have nonmathematical defini-
, too, or would happen to coin-
able points that could be ration-
1onmathematical way.)

e one species of a genus of in-
us expectations; but they work
ism — this power of suggestion
nto convergence — as the other
eparated in a department store,
Found by a tacit and jocular
> “obvious” place to meet, two
ion — each aware that both are
ns — might look for a geometri-
1e that depended on a play on

endent of whether, under the
1l player must be presumed to
ever has need for. We are deal-
| appreciations, preoccupations,
reestion, not with the resources
essary. If the phenomenon of
tally psychic — convergence of
iption that mathematical game
f reaching agreement, hence no
natics is a main source of in-
ess. (This topic is pursued fur-

 any particular hypothesis how
rmed, either in the bargaining
he bargaining itself or by other
it the outcome of a bargaining
immediately, most straightfor-
terms of some phenomenon of
. Whether one agrees explicitly
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to a bargain or agrees tacitly or
he has his wits about him, expe
recognize that the other party n
the fact of an outcome, which
should be analytically characte
expectations,

Communicating subjective info
moves” in a mutual-accommeoda
by the consideration that in mi
zero-sum games that are know
there is likely to be uncertainty
Moves have an information cor

Nor can we set up as a gene
which each side has foreknowle
assume that either knows the “t
often to make an extraordinar
tional arrangements of the gam
ments in a bargaining game are
of the participants, except when
can we know how badly the Rus
in which both sides were annihi]
we cannot is #ot solely that the |
that we should know. On the cor
which they are desperate that w
can they make us know it? Ho
what they tell us is true? How c
secrets that he really does not &
does not know them? How coul
determined to take Formosa af
suade us that they could not be
any threat on our part would
war? %

®The lack of any means of testing
talizing game in which each participa
welfare, as when husband and wife d
each wanting to do whatever the oth
want it himself, knowing that the o
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accepts it by default, he must, if
ct that he could do no better and
1ust reciprocate the feeling. Thus
is simply a coordinated choice,
ized by the notion of converging

rmation. The role of “expressive
tion game of this sort is enhanced
xed-motive games, in contrast to
n to the players to be zero-sum,
about each other’s value system.
tent in the mixed-motive game.

ral case the bargaining game in
1ge of the other’s preferences. To
rue” payoff matrix of the other is
y assumption about the institu-
e. The reason is that certain ele-
inherently unknowable for some
there are special conditions. How
sians would dislike an all-out war
ated ? We cannot; and the reason
Russiang are necessarily unwilling
itrary, circumstances may arise in
¢ should know the truth. But how
w can they make us believe that
an the prisoner being tortured for
now persuade his captors that he
d the Chinese, if they were really
- the cost of an all-out war, per-
deterred in any fashion and that
only commit us both to all-out

the truth is the very basis of that tan-
nt attaches positive value to the other’s
iscuss whether or not to go to a movie,
er wants to do and wanting to seem to
ther is similarly expressing a preference
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In special cases the informatio
cial game, in which each player’s
cards or chips, he may simply t
permit or if he and his adversar
referee). In a society that believe
that will punish falsehood when
body knows everbody else believe
to die” is a sufficient formula fe
But these are special cases. If we
must be one in which there is a
other’s value system, or each othe
cause such facts are inherently v

Von Neumann and Morgenster
cept for the nonzero-sum game v
prepared to sell his house for any
B and C, prepared to pay up to
numbers.) The novel part of the
B a share of his saving if, througl
C got the house for less than 15. T
tion was inherent in their conce
B might receive from C was 15—
the information requirement of th
vation price of 15 is something th
but that in the ordinary world 1
municate the truth if he wanted t
concept — by its assumption of
intrusion of speculators (unless
enough to give them a basis for
assumes that C can discern, or B

that represents a guess at what one wal
domain of game theory involving inter
revelation or recognition of one's value s
ness that my neighbor does not like me 1
his awareness of my awareness, but if we
the pain may be acute. “Social etiguett
men against asking for New Year’s Eve
girl find it difficult to provide a gentle
Psychigtry: Journal for the Siudy of I
#J. Von Neumann and Q. Morgenst
Behavier (Princeton, 1953), pp. 564ff.
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1 can be conveyed. In an artifi-
“value system” is contained on
irn them face up (if the rules
y can jointly cheat against the
s ahsolutely in a superior power
asked to do so and that every-
s in, “cross my heart and hope
or conveying truth voluntarily.
are to have a “general case” it
t least some ignorance of each
r’s strategy options, if only be-
nknowable or incommunicable.
n illustrated their selution con-
vith the example of a seller, A,
price above 10, and two buyers,
15 and z3, respectively.® (My
solution was that C might pay
1 B’s staying out of the market,
hey proposed — and this limita-
pt of solution — that the most
o= 5. What is interesting about
is solution is not that B’s reser-
at he might try to misrepresent,
e could not convincingly com-
0. Not only does the “solution”
full information — rule out the
they genuinely want the house
sharing in the solution), but it
- can reveal, a subjective truth,

nts to do, etc, There is also an entire
personal relations in which the overt
ystem itself affects values; my aware-
nay cause me smal! discomfort, as does
are forced to accredit the fact overtly,
e,” remarks Erving Goffman, “warns
dates too early in the season, lest the
xcuse for refusing.” “On Face-Work,”
nterpersonal Processes, 18:224 (1958).
:rn, Theory of Games and Economic
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one that D and E (speculators w
tion that B makes a pure bargai
object that he never owns before
There are undoubtedly special
that the other player is like one’s
sequently estimate the other’s
of symmetry. But in too many
ponent who is a wholly different
kidnapped boy will not be very
own bottom price would be if he
it may not be easy for a British o
guess how terrible a penalty wo
were a Mau Mau or an Algerian
guess how much he would like h
wants to date, or for the custom
much he would dislike a scene if
This is one of the reasons
moves, Moves can in some way a
fest costs, risks, or a reduced r
have an information content, or
character from that of speech, T:
not (except for the “talk” ths
threats, promises, commitments,
analyzed under the heading of
tion anyway)}. Mutual accommo
outcome is to be efficient, that t
ance with “comparative advanta
concedes should be those that he
relative to the things he trade
communicate his value system
can also gain by deceiving. Wh
ambiguous in their revelation c
even be deliberately deceptive,
dential quality that mere speec
The uncertainty that can usu
each other’s value systems alse
concept of mathematical symme
principle. Mathematical symmet
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ho are attracted by the observa-
ning profit in connection with an
-or after} cannot counterfeit.
cases in which one can suppose
self in basic values and can con-
alues by the simple application
exciting cases one plays an op-
kind of person. The father of a
successful in guessing what his
had been the kidnapper instead ;
r French officer introspectively to
11d have to be to deter him if he
terrorist. It is hard for a boy to
imself if he were the girl that he
or in the restaurant to know how
he were the waiter instead.
hy talk is not a substitute for
lter the game, by incurring mani-
ainge of subsequent choice; they
- evidence content, of a different
1lk can be cheap when moves are
t takes the form of enforcible
and so forth, and that is to be
moves rather than communica-
dation ultimately requires, if the
he division of gains be in accord-
ge”’; that is, the things a player
wants less than the other player,
s for. Each needs, therefore, to
with some truth, although each
ile one’s maneuvers are not un-
f one’s value systems and may
they nevertheless have an evi-
h has not.
ally be presumed to exist about
) reduces the usefulness of the
fry as a normative or predictive
ry cannot be perceived if one has
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access to only half the relevant
symmetry is helpful to the playe
ments to each other’s, it would
qualitative sort, of the kind t
rather than underlying values.
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magnitudes. To the extent that
rs in accommodating their move-
tend to be symmetry of a more
hat depends on visible context
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ENFORCEMENT, COMMI
STRATEGIC ]

Whenever we speak of deterrence,
ance of terror, or an open-skies arrang
surprise attack ; when we characterize
as a trip wire or plate-glass window c
enemy be provided a face-saving ex
impotence of a threat that is so en
would obviously shrink from carrying
drivers are given a wide berth beca
indifferent to dents and scratches, we
theory. Yet formal game theory has c
fication of these ideas. The author
game theory may have missed its mc
pitched at too abstract a level of an
communication and enforcement sys
fect symmetry between players as the
special one, game theory may have
the most fruitful work could be done
some of the essential ingredients of
Preoccupied with the solution to ¢k
theory has not done justice to some
game models and to the “moves” th
sum games of strategy.

What “model,” for example, epito
massive retaliation? What condition
cacious threat? What in game theo
verbial situation “to have a bear by t]
the payoff matrix, the communicatic




JINICATION, AND
TOVES

atomic blackmail, the bal-
rement to reduce the fear of
American troops in Europe
r propose that a threatened
it: when we advert to the
yrmous that the threatener
it out or observe that taxi
use they are known to be
are evidently deep in game
ntributed little to the clari-
suggests that nonzero-sum
st promising field by being
alysis, By abstracting from
tems and by treating per-
> general case rather than a
yvershot the level at which
and may have defined away
typical nonzero-sum games.
¢ NONZEro-sum game, game
typical game situations or
at are peculiar to nonzero-

mizes the controversy over
5 are necessary for an effi-
ry corresponds to the pro-
1e tail”; how do we identify
n system, and the enforce-
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ment system that it embo
pedestrians intimidate autot
ones; and how do we form
What is the information or
plex of incentives, that mak
and martyrs immune to thre

The precarious strategy «
often been expressed in gan
reach of each other’s poison
the poison so slow that ei
died;! a shepherd who has
has no choice but to fight
back on the beast; a purs
who inadvertently gets too
his weapon; two neighbor
other’s basement, trying tc
arrangement of electric sw
alyze the structures of the
guaintance with standard .
real problems by the use of

Fo illustrate, an instruct
up for robbery or ransom b
bullets. They can overwhel
of themselves, if they have
They can defeat him withou
selves to a threat to do sc
themselves to a promise to .
they have caught him. He «
commit himself to shoot i
they might make, or if he
their promise, 1f they can
understands only a foreign
verbally. Nor can they m:
themselves; so if he can -

*Compare C. W. Sherwin, “Se
Bulletin of the Atomic Scientists,

?Compare Herman Kahn and

Corporation, Paper P-1166 (Sant
out a number of problems invol
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lies? What are the tactics by which
nobile drivers, or small countries large
tlate them in game-theoretical terms?
communication structure, or the com-
s dogs, idiots, small children, fanatics,
ats ?

f cold war and nuclear stalemate has
1e-type analogies: two enemies within
arrows on opposite sides of a canyon,
ther could shoot the other beiore he
chased a wolf into a corner where it
, the shepherd unwilling to turn his
ver armed only with a hand grenade
close to his victim and dares not use
s, each controlling dynamite in the
y find mutual security through some
tches and detonators.? If we can an-
se games and develop a working ac-
models, we may provide insight into
our theory.

ive model is that of twenty men held
y a single man who has a gun and six
m him if they are willing to lose six
a means of deciding which six to lose.
t loss if they can visibly commit them-
, if they can simultaneously commit
abstain from capital punishment, once
an deter their threat if he can visibly
1y disregard of any subsequent threat
can show that he could not believe
not deliver their threat —if, say, he
language — they cannot disarm him
ke a threat unless they agree on it
threaten to shoot any two who talk
curing Peace Through Military Technology,”
12:159-164 (May 1936).

Erwin Mann, “Game Theory,” The RAND

a Monica, 1937), pp. 55ff. The authors work
ving dynamite, detonrators, and deterrence.
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together, he can deter agreement. If |
to divide the risk, there may be no
the threat, hence no way to make t
he can announce a formula for shoo
move first get shot first, he can deter
to move together without a “first.” 1
overpower the remaining six and f
can demonstrate that they could ov
threat succeeds and the gunman s
“expendables” gain through their ow!
If the twenty could overwhelm the
ting him escape, a promise of immu
if they cannot deny their capacity
against him later, it may be necessa
This, in turn, depends on the ability
own agreement to protect, by silent
hostage . . . and so on. When we h:
gredients in several games of this ¢
position to understand the basis of p
or of a well-organized dominant mi
successful mutiny.

This chapter is an attempt to s
moves and structural elements that ¢
the framework of game theory. T
“threat,” “promise,” “destruction of
of decision,” and so forth, and sucl
communication and enforcement pt

AN ILLUSTRATIV

An example of a standard “move”
at some length in Chapter 3. If t}
makes it possible for a potential bu
offer subject to extreme penalty in
the offer — to commit himself — thes
determined decision for the seller: to
to forego the sale. The possibility
indeterminate bargaining situation
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the twenty cannot find a way
one to go first to carry out
he threat persuasive; and if
ting, such as that those who
them unless they find a way
f fourteen of the twenty can
orce them to advance, they
srwhelm the man; if so, the
irrenders, and even the six
1 inability to aveid jeopardy.
nan but have no way of let-
nity may be necessary; but
to identify him and testify
y to let him take a hostage.
“of nineteen to enforce their
e, whoever is currently the
ave identified the critical in-
ort, we may be in a better
ower of an unpopular despot
nority, or the conditions for

uggest the kinds of typical
leserve to be explored within
hey include such moves as
communication,” “delegation
1 structural elements as the
ovisions.

'E MOVE

is the commitment, analyzed
e institutional environment
yer to make a single “final”
the event he should amend
¢ remains but a single, well-
sell at the price proposed or
of commitment converts an
nto a two-move game; one
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player assumes a commitmes
sion. The game has become
This particular move, anal
tioned here only as a partict
move. As noted in Chapter :
this move depend on the co
and the ability of the playe
to “enforce” the commitme:
have allowed the move struct
the “winner” is the one wh
both carn, the one who can dc
case of a tie, but we have 1
made ties a foregone conclu
But, although we have m
sense that we have no diffi
once we have identified whi
mit himself, it remains a gz
is the one who achieves his
like a foot race that goes t
the commitment does not a
the game, either physically «
on the second player, over
control. The commitment i
duces the other player to ch
other player’s choice by af
The power to commit c
equivalent to “first move.”
ments provide no means for .
3In the real estate example of
earlier (p. 116) buyer B (whose tc
he can extract from buyer C (who:
to bind himself to buy the house f
free to resell it to C for a loss) ur
20— P, where P is the ultimate p
“true” top price, thus raising the
course, D and E may try to do t
mitted, or the one who can find a
ner. If D, who attaches no persor
up to 22 for it, he is a bona fide

price of z2; his bona fides is even
mitment is demonstrable wbile sul
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1t, and the other makes a final deci-
determinate.®
vzed at length in Chapter 3, is men-
larly simple illustration of a typical
., the availability and the efficacy of
mmunication structure of the game
r to find a way to commit himself,
1t against himself. Furthermore, we
ure of the game to be asymmetrical;
) can assume the commitment or, if
it first. {We can consider the special
0t, by an assumption of symmetry,
sion. )
ade the game “determinate” in the
culty in identifying the “solution,”
h of the two players can first com-
ime of strategy. Though the winner
commitment first, the game is not
0 the fastest. The difference is that
utomatically win under the rules of
r legally. The outcome still depends
whom the first player has no direct
. a strategic move, a move that in-
nose in one’s favor, It constrains the
ecting his expectations,
ne’s self in this kind of game is
And if the institutional arrange-
incurring an irrevocable commitment

Von Neumann and Morgenstern referred to
p price is 15) might raise the limit on what
e top price is 25) if he can find some means
or 20 and keep or destroy it (that is, not be
less ke gets a specified large fraction of, say,
rice paid by C. In effect, B changes his own
limit on what he may extract frem C. Of
he same; and the first to get properly com-
means if only one of them can, is the win-
1al value to the house, is commitied to pay
member of the game with a true reservation
greater than was B’s originally, if the com-
djective valuations are not.
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in a legal or contractual sense, on
thing by an irreversible maneuver t
of choice. One escapes an undesire
when he arranges a “prior” engagen
liberately catch cold. Luce and Rai
same tactic can be used by a pers
wants, for example, to go on a die
“He announces his intention, or a
not break his diet, so that later he
mind and to optimize his actions a
time.” ¢ The same thing is accomplis
by commitment when one delibera
deep in the wilds without cigarettes.

THREAT

The distinctive character of a th
he will do, in a contingency, what h
to do if the contingency occurred, th
by the second party’s behavior. Lil
the threat is a surrender of choice, &
that makes one worse off than he n
fails; the threat and the commitmel
possibility that a rational second pla
knowledge that the first player he
structure. Like an ordinary commit
the other player only insofar as it
least some appearance of obligatio
both to bits unless you close the wi
unless I have somehow managed ¢
the matter.”

4 Games and Decisions, p. 45.

5In ordinary language, “threat” is often
merely points out to an adversary, or remir
painful to the adversary if the latter fails
would have incentive to do so. To “threate
is of this sort, the threat to sheoot him is
different word for these cases— I sugges
— because the “threat™ either is superfluous,
it conveys true information and relates to s
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e may accomplish the same
hat reduces his own freedom
d invitation by commitment
tent ; failing that, he can de-
fa have pointed out that the
on against himseli when he
. but does not trust himself.
ccepts a wager that he will
vill #ot be free to change his
cording to his tastes at that
hed by maneuver rather than
tely embarks on a vacation

5

reat is that one asserts that
> would manifestly prefer not
e contingency being governed
e the ordinary commitment,
. renunciation of alternatives,
sed be in the event the tactic
nt are both motivated by the
yer can be constrained by his
s altered his own incentive
ment, a threat can constrain
~arries to the other player at
n; if I threaten to blow us
ndow, you know that T won’t
o leave myself no choice in

nsed alse for the case in which one
ds him, that one would take action
to comply, it being clear that one
n” to call the police on a trespasser
not, But it seems better to use a
t “warning” rather than “threat™
and does not constitute a move, or
tuations with an information struc-
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The threat differs from the
that it makes one'’s course of
player does. While the comn
the threat fixes a course of
player. The commitment is
game in which first move ca
commitment to a strategy fo

A threat can therefore be
which the first move is up t
the other player to move firs
sense, move first or simulta:
equivalent of “first move” o
to a demand that the other
have — if the game has com
tures that make promises feas
ened cannot destroy in advan
tim happens to have no mo
nothing of his opportunity w
he awaits payment; and eve
himself find a way to assume
the hostage in a manner that
fication or capture.

The fact that some kind of
of commitment, must lie bet
communicated to the threate;
other notion that often appea
that a threat is desirable, or
reaction threatened would cas
party than to the party mak

ture and communication structure
is'a mutually beneficial move, prec
proving the second party’s underst:
larity, between this “warning” case
difficulty of conveving true informa
assertion that one would have, ex

will. As a matter of fact, if a threa
act of commitment is not containe
commitment precedes the conveyance
to the threatened party — the first
the “true” incentive structure, and
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> ordinary commitment, however, in
action conditional on what the other
1itment fixes one’s course of action,
reaction, of response to the other
a means of gaining first move in a
rries an advantage; the threat is a
r second move.
effective only if the game is one in
y the other player or one can force
t. But if one must, in a mechanical
ieously, he can still force the legal
n the other by attaching his threat
yromise in advance how he will be-
munication and enforcement struc-
ible and that the party to be threat-
ce. The holdup man whose rich vic-
ney on him at the time can make
1less he can extract a hostage while
n that will not work unless he can
a convincing commitment to return
- does not subject himself to identi-

commitment, or at least appearance
ind the threat and be successfully
ned party is in contradiction to an-
's in game theory. This is the notion
admissible, or plausible, only if the
1se worse damage to the threatened
ing the threat. This is the view of

vorth keeping distinct. In this latter case it
luding a jointly undesired outcome by im-
inding, The main point of analytical simi-
and that of the “threat,” is in the possible
tion credibly, of conveying evidence for the
post, incentive for doing as one warns he
t is of such nature (as it often is) that the
d in the act of communicating it —if the
 of the threat, with evidence for believing it,
act in the process of threatening changes
the second is, in effect, a “warning.”
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Luce and Raiffa, who characterize
will hurt you more than it hurts i
depend on interpersonal utility co
both players attempt to make pla
result becomes indeterminate, deper
sonalities” of the players; “and to
pen without first having a completc
analysis of the players seems fooli

*Pp. 110-11, 11g—20, 143-44. Morton A
to international relations, also takes the |
weight to the threat positions of the play
parison of utilities.” (See his System an
[New York, 1957].) Luce and Raiffa ma
only one of the players has a “plausible”
brief discussion to 2 X 2 matrices. It is
matrix, a game in which both players cou
A threat is essentially a credible declaratios
move. It is profitable only H it yields a t
or second move alone and when one can
either actually or by promise. (If second
is unnecessary; and if first move were as
tional commitment to his strategy choice,
choice.) But if this preference order holds
it cannot hold for the other player. The
Raiffa in discussing the point show no ‘[
No. 2, not because the absolute size of
player 1's but for the much simpler reason t
He wins if he moves first; he wins if he
simultaneous moves, in the games shown
declaration would be to forestall his partne
needs only an unconditional commitment
the legal equivalent of “first move” in a
“threat” tactic of J. F. Nash, which appli
continuous range of efficient outcomes —
ment on the odds in a drawing of lots —d
in that the threatener does not demand,
ticular outcome but only some outcome in
the zero point corresponding to “no agreem
the expectation of a particular mathema
locus is shifted by the shift in the payoffs «
is the kind of threat assumed by Luce and ]
game, The implicit legal structure of the g
ble commitments (otherwise, first commitn
either player). Each player is subject to the
by the overt act of explicit agreement with
his own commitment. This being so, the re
the zero point — the *status quo” that w
some outcome is reached., The “asymmetr
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threats by the phrase, “This
e,” explicitly making threats
nparisons. In the event that
usible threats, they say, the
iding on the “bargaining per-
sredict what will in fact hap-
> psychological and economic
sh indeed.” ¢

. Kaplan, in applying game theory
position that “any criterion giving
ers involves an interpersonal com-
d Process in International Politics
y partly be led to their view that
threat to make, by confining their
impossible to show, with a 2 X 2
ld be interested in making threats.
1 of a conditional choice for second
etter payoff than either first move
make the other plaver move first
move alone is as good, the threat
good, one needs only an uncondi-
not a commitment to a conditional
for one player in a z X 2 matrix,
actual matrices used by Luce and
lausible” threat strategy for player
his gains or losses is greater than
hat player 2 has no use for a threat.
 moves second; and he wins with
. His only interest in a threatlike
r’s threat; and for that purpose he
to his preferred strategy — that is,
lvance of his partner’s threat. The
es to bargaining games that have a
yr that can be made to, by agree-
iffers from the threat discussed here,
or pain of mutual damage, a par-
the efficient range; that is, he shifts
ent.”” The motive for that threat is
tically determinate outcome whose
orresponding to nonagreement. This
aiffa (p. 139) in the “asymmetrical”
ame apparently honors no irrevoca-
1ent would casily win the game for
legal *disability” that he can always,
' his partner on any outcome, evade
vocable commitments can only shift
] rule unless explicit agreement on
y' that is present in the particular
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But the issue is both simp
sider the left-hand matrix in
have “first move.” Without
He chooses strategy 1, forci
of 1 and o; Row chooses st
of 2. But if we allow Row t«

H 0 ¢

will choose strategy 1i unless
Column a choice of ii,I or
conditional choice, /f Colum
Row would prefer to choose i
succeeds only if Column be
the event of 1.

Either he does believe this
“threat” is nothing at all to
“best” first move, choosing I
follow a strategy of 11T or ii,]
II. But this is true of any
matrix that reflect the same
the right-hand matrix as wel
character of the threat more
on Row of an irrational choic
but for rational play and ful
Column’s preference is clear,

game shown by Luce and Raiffa is
that implicitly prevails. In practice
incurring of social disapproval on
approval constituting cost or punisl
ticipants) in addition to the cost of
cerned with what the agreement pro
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ler and more precise than that. Con-
Fig. 9, where Column is assumed to
threats, Column has an easy “win.”
ng Row to choose between payoffs
ategy 1, providing Column a payoff
) make a threat, he declares that he

1 i

ii 8 0

F1c. 9

Column chooses IT; that is, he gives
LII by committing himself to that
. went ahead and chose I, of course,
; and they both know it. The tactic
lieves that Row must choose ii in

. or he does not. If he does not, the
him; he goes ahead and makes his
. If he does believe that Row must
, Column prefers 1 to o and chooses
numbers that we might put in the

order of preferences. It is true of
. That one dramatizes the essential
than the first one, since the penalty
e by Column is greater in this case;
| information, Row need not worry.
- and, once Row has given him the

thus a feature of the particular legal system
it might correspond, say, to the deliberate
failure to reach agreement, with such dis-
iment (perhaps asvmmetrical between par-
nonagreement but with the public not con-
vides as long as some agreement is reached.
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pair to choose from — ii,I versus
Column will do. If 1 threaten t
new suit unless you give me tha
me the toast or not depending ¢
arranged to have to do so, exact
throw my scrambled eggs at you.?
The issue here is in whether ¢
has “moves,” that is, that it is
players to take actions in the cow
change the game itself — that in
matrix, the order of choices, or t.
game. If the game by its definitic
except mutual agreement and re
true that the “personalities” of -
come, in the sense that their exp
converge by a process that is wh
anything more than an assertion
the other player by power of sugg
it can be. And it must involve son
or fake — if it is to be anything.
“Commitment” is to be interp:
maneuvers that leave one in sucl
nonfulfilment no longer exists (as
car by driving too fast to stop in -
final decision beyond recall to :
"Edward Banfield showed me this i
and Chardns of the west of India, reve
large sums in bullion, through tracts wt
cient to protect it. They are zlso guarant
themselves, and even with the governmer
“Their power is derived from the sanc
perate resolution. If a man carrying ti
that he will commit triga, as it is called:
with, he issues the same threat unless it i
proceeds to gash his limbs with a dape
will plunge into his heart; or he will fir:
different guarantees to the agreement will
by his companions. The disgrace of these
a bard’s blood on their head, generally
Their fidelity is exemplary, and they ne

keep up an ascendency on which the im
Hon. Mountstuart Elphinstone, History of
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 1,]T — there is no doubt what
) blow my brains all over your
t last slice of toast, you'll give
n whether you know that I’ve
ly as if I'd only threatened to

r not we admit that the game
vossible for one player or both
se of the game that irreversibly

some fashion alter the payoff
he information structure of the
n admits no moves of any sort,
fusal to agree, then it may be
the players determine the out-
rctations in a “moveless” game
olly psychic, But, if a threat is

that is intended to appeal to
estion, we must ask what more
e notion of commitment — real

reted broadly here. It includes
1 a position that the option of
when one intimidates the other
time ), maneuvers that shift the
inother party whose incentive

resistible quotation about the Bhits
red as bards. “In Guzerat they carry
ere a strong escort would be insuffi-
ees of all agreements of chiefs among
1f.

tity of their character and their des-
easure is approached. he announces
- or if an engagement is not complied
s fulfilled. I he is not attended to, he
'r, which, if all other means fail, he
t strike off the head of his child; or
cast lots who is to be first beheaded
: procecdings, and the fear of having
reduce the most obstinate to reasom.
ver hesitate to sacrifice their lives to
portance of their cast depends” (The
India [ed. 7; London, 18891, p. 211).
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structure would provide an e:
when the authority to punish i
when one shifts his claims anc
pany), and maneuvers that sim
the contingency of nonfulfilme
mutually damaging fulfilment }
one arranges for himself to apr
fulfil, or when he puts a plate-g
or stations women and children
that he has threatened somewh
cost). A nice everyday example
reminds us that “salesmen, e
that if they take a line that
luctant customer buys, the cust
ateness and buy in order to s
prevent what would ordinarily
There are, however, some w
mitment to a threat can be use
that “firm” commitment amo
wholly potent penalty, such th
prefer to carry out what he wa
infinite (or at least of superf
irreversibly, and visibly attachs
one that he is committed to do
supposing that the penalty is
so large as to be controlling in

® Goffman’s paper is a brilliant stud:
manship and a pioneer illustration of -
tzed behavior structures like etiqued
by implication — the law.
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- post motive for fulfilment {as
5 deliberately given to sadists, or
| liabilities to an insurance com-
ply “worsen” one’s own payoff in
nt so that even the horror of a
ecomes more attractive (as when
ear a public coward if he fails to
lass window in front of his wares
“on the particular bit of territory
at implausibly to defend at great
is given by Erving Goffman, who
pecially street ‘stemmers,” know
will be discredited unless the re-
smer tmay be trapped by consider-
wve the face of the salesman and
result in a scene.” 8

ays in which this notion of com-
fully loosened. One is to recognize
unts to the invocation of some
1t one would in all circurnstances
s committed to. It is a penalty of
luous) size that one voluntarily,
s to all patterns of action but the
. This concept can be loosened by
of finite size and not necessarily
all cases. In Fig. 1o Column will

11

G. 10

y in the relation of game theory to games-
the rich game-theoretic content of formal-
te, chivalry, diplomatic practice, and —
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win if he has first move, unless
(Commitment obtains “first mo
ment means the attachment of a
row ii and we show this in the n
of Row’s payoffs in ii some finit
alty, then the commitment will b
greater than 2. Otherwise it is
sponse to IT will be ii, in spite o
the commitment is simply a lo
himself, so he avoids it.

Similarly with a threat. In Fig.

I
i -5
-5 -2
i -3
—4 0
-3
iii —4 1

Frc.

is at iii,I] whether the rules call i
first, or both to choose simultane
be can move second and confrom
umn would threaten I against iii.

°If a player, Column, for example, ¢
mechanical sense, he can do so in a *le
unless Row promises to chese ii. Full an:
the penalties on promises as well as on |
tional arrangements for promises (that
party) are generally of a quite different
mitments (that is, commitments that t
solve), available penalties could differ
promises — just as, in general, they woul
players. The particular payoffs shown in
least 1 on a promise by Column or by R
extracted by a threat, it is an advantap
voke penalty and a disadvantage to the
his own breach of contract, that is, to be
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Row can commit himself to i.
re” for Row.) But, if commit-
finite penalty to the choice of
1atrix by subtracting from each
2 amount representing the pen-
e effective only if the penalty is
lear to Column that Row’s re-
f the commitment. In this case
s that Row would impose on

rr without threats, the solution

I II1
~1 -1
—2
3 2
2
1 0
3
11

or Row to choose first, Column
ously. Either player can win if
' the other with a threat?® Col-
. Row would threaten i against

annot force first move on Row in a
gal”’ sense by threatening to choose I
\lysis in this case requires attention to
hreats. Since the physical and institu-
is, for commitments to the second
nature from those for unilateral com-
he second player cannot himself dis-
drastically as between threats and
| differ as between the first and second
Fig. 4 would require penalties of at
ow. Note that in the case of 2 promise
e to the threatenrer to be able to in-
Aictim to be able to invoke penalty on
able to comply.
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II. But if the threat is secured
any persuasive penalty that Cc
any smaller penalty leaves hir
chooses iii. The lower limit to
noncompliance would be 3. If, t
penalties come in a single “size
and the outcome is at iii,II; a s
either player, and the “winner”
of the threat first; a size betwe
who wins. In this latter case tl
more by his own unsuccessful
threaten — but only through th
calling a sufficiently terrible pe

Note that the “hurt-more” ¢
to whether Row or Column w
threatens but to whether Row -
fulfil his own threat than Colur
umn had made &is threat. Actua
shown, Row’s successful threat
in the fulfilment than it woul
potential unsuccessful threat we
wotuld hurt Row.

Another loosening of the thre
tion of rationality. Suppose t
player R, and some probabilit
make a mistake or an irration:
unanticipated way because the
the first player’s payoffs.® This
sible gains and losses in comnm
take into account the possibili
will not be heeded. If, then, t
from having to carry out the th
for another, there could be syn
being equal and the threat pen:
in which one player may find it
and the other player not, cons
(A somewhat similar calculatio

¥ gituations of this sort are explored
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by a penalty, the lower limit to
lumn could invoke would be 4;
n preferring 11 to I when Row
a persuasive penalty on Row’s
hen, the situation is one in which
7 a size less than 3 goes unused
ize greater than 4 is adequate for
is the one who can avail himself
en 3 and 4 is of use only to Row,
e player who would be hurt the
| threat is the one who cannot
e paradox that he is incapable of
nalty on his own head.
omparison in this case refers not
yuld be hurt more by what Row
would be hurt more by having to
an would be hurt if, instead, Col-
ly, in the particular payoff matrix
is one that would hurt him more
d hurt Column, while Column’s
yuld hurt him Zess to fulfil than it

at concept is to alter our assump-
here is some probability Pr for
y Pc for player C, that he will
! move, or that he will act in an
- other player is mistaken about
yields us a game in which the pos-
itting one’s self to a threat must
ty that a fully committed threat
he potential loss that will ensue
reat is greater for one player than
imetrical circumstances — the P’s
1lties equal for the two players —
advantageous to make the threat
idering the possibility of “error.”
n may be involved if both players
in Chapters 7 and g.
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have opportunities for threats an
commitment through the failure
commitment and to stop in time

This modification in the thre
postulate that underlies it — goe
the “hurt-more” criterion. On t
adds more insight into the strate;
the striking truth that the threat
ener’s having less to suffer than t
had to be carried out rather th:
truth contained in the intuitive |
of price war, of damage suit; tl
of the threats of organized socie
demeanors; and the concepts of
erally cannot be understood exc
parison criterion, It is indeed the
tion, as between the two players:
ject for study; but the relevan
the communication system, in th
promises, in the speed of commi
pected responses, and, finally (]
damage criterion.

PROM

Enforcible promises cannot be
must be in enforcible terms and
havior. Enforcement depends ¢
authority somewhere to punish
cern whether punishment or coe
discussions of disarmament prop
dicate how difficult it may be, e
ately desire to reach an enforcibl
means of enforcement. The probl
party trusts the other and each r
other and that neither can therefc
ance, Many of the technical pro
disappear if there were some ear
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1 there is danger of simultaneous
: of one to observe the other’s
 to save both.)

at concept —in the rationality
s somewhat in the direction of
he whole, though, game theory
2y of bargaining by emphasizing
- does not depend on the threat-
he threatened party if the threat
n by exaggerating the possible
irst impression, Threats of war,
reats to make a “scene”; most
ty to prosecute crimes and mis-
- extortion and deterrence gen-
pt by denying the utility-com-
asymmetries in the threat situa-
, that make threats a rich sub-
t asymmetries include those in
e enforcibility of threats and of
tment, in the rationality of ex-
n some cases) in the relative-

ISES

taken for granted. Agreements
involve enforcible types of be-
n at least two things — some
or coerce and an ability to dis-
cion is called for. The postwar
»sals and inspection schemes in-
sen if both sides should desper-
e agreement or find a persuasive
em is compounded when neither
ecognizes that neither trusts the
re anticipate the other’s compli-
blems of arms inspection would
hly means of making eniorcible
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promises or if the nations of the
allegiance to some unearthly au
may be undetectable, promises
forced even if punishment couls
doubled by the fact that punishn
such punishment as can unilate
party in its act of denouncing
more, some seemingly desirable
being undefinable operationally
against each other will work ol
capable of objective supervision.

Promises are generally thoug
commitments, given against a q
ise in return. But there is incent
it provides inducement to the c
the mutual interest. In the left-]

I 11
1 ] -1
0 2
H 2 1
-1 1
F1c

are to be simultaneous, only a {
in the right-hand matrix, Row’s
Column can safely choose II, yie
players. (If, in the left-hand

player who chooses second mus
the players are themselves fo a
only one of the two can issue p
other one move first. These pr
the right-hand matrix, must be ¢
performance. A unilateral unco
on the right-hand side but not

The witness to a crime has a m¢
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- world all rendered unguestioned
hority. But, since noncompliance
of compliance could not be en-
1 be guaranteed, The problem is
1ent cannot be guaranteed, except
rally be meted out by the other
the original agreement. Further-
agreements must be left out for
. agreements not to discriminate
1ly if defined in objective terms

ht of as bilateral (contractual)
1id pro quo that is often a prom-
ive for a unilateral promise when
ther player to make a choice in
1and matrix of Fig. 12, if choices

i 0 1

.12

air of promises can be effective;
promise brings its own reward:
1ding superior outcomes for both
matrix, moves are in turn, the
t have the power to promise. If
gree on the order of moves and
romises, they can agree that the
omises, in contrast to those for
onditional on the second player’s
nditional promise does the trick
on the left with moves in turn.)
tive for unilateral promise if the
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criminal would kill to keep him
to be on the threshold of an ;
weapon may have reason to fo
is any possible way to do so—
last-minute attempt by an enem
a chance.

The exact definition of a pror
to a threat — is not obvious. It
commitment {conditional or unc
welcomes, one that is mutuall
games shown in Fig. 12. But F

I
i 5
2
1 1
1
Frc

Row must couple a threat and :
I and promises i in the event of
a payoff of 4 rather than zero,
and in that sense it is favorabl
1 unit to Row. But, if Row cou
would win g5; he would becaus
without the promise, and the
threat of ii against I by itself is
to choose IT, since a choice of ]
ii,IT, zero instead of 1. Row’s th
goes with it; the net effect of t
work, yielding Column 4 inste;
1 This notion is celebrated in “Wet
produced by Alfred Hitchcock on TV.
is ordered at gunpoint to seal his lips !}
incriminating evidence, so that if the
the murder. He should have insisted,

as to share the guilt with the actual m
(Skort Stories from the “New Yorker
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from squealing.!* A nation known
absolutely potent surprise-attack
reswear it unilaterally — if there
-in order to forestall a desperate
y to strike first while he still has

nise — for example, in distinction
- might seem that a promise is a
onditional) that the second party
y advantageous, as in both the
ig. 13 shows a situation in which

1I
4
4
0
5
. 13

. promise ; he threatens ii against
- I1. The promise insures Column
once he has made a choice of II,
e to him; it does so at a cost of
id not make the promise, Column
2 the threat would be ineffectual
threat would not be incurred, A
no good ; it cannot force Column
T leaves him with an outcome at
reat can work only if the promise
he promise is to make the threat
id of 5, gaining 5 rather than 2
Saturday,” by John Collier, recently re-
An inadvertent eavesdropper on a murder
»y leaving his own fingerprints and other
body is found he will be charged with
however, on fabricating the evidence so

urderer; as it was, he got badly cheated.
” [London, 19511, pp. 171-178.)



134 A REORIENTATION

for Row. One cannot force spi
social diseases to reveal themsel
lentless pursuit that spares no c
munity to those that come forw

A better definition, perhaps, ¥
mitment that is controlled by the
ment that the second party can
But timing is important here. ’
work after the threat is fully c
the promise (Column) can renot
that Row knows that Column e
threat itself is deterred. And, if
trived in such a way as to be
are accomplished by some irrev
becomes obscured. (In fact, the ¢
the equivalent of a promise is ol
rather than by a “legal” commitm

Actually, whenever the altern:
threat and promise are likely to
tern” that one presents to the
consider the threat and the prc
aspects of the same tactic of sel
mitment, which in certain simpl
terms of the second party’s intere:

Enforcement schemes. Agreemer
side authority exists to enforce t
be inherently undetectable, The
forms of agreement, or terms to
tive to cheat or that make nonc
or that incur the penalties on whi
rests. While the possibility of “t:
not be ruled out, it should also
even trust itself can usefully be
Trust is often achieved simply t

between parties and the recognit

9 Somewhat related is the grant of im
protective danger of self-incrimination, :
tion of contempt proceedings.
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es, conspirators, or carriers of
res solely by the threat of a re-
ost; one must also promise im-
ard.*?

yould make the promise a com-
second party, that is, a commit-
enforce or release as he chooses.
[he promise just discussed will
ommitted; but if the victim of
ince the promise in advance, so
ipects zero if he chooses II, the
the threat and promise are con-
‘legally” inseparable or if they
ersible maneuver, the definition
lefinition breaks down whenever
htained by some irrevocable act
ent,)

tive choices are more than two,
be mixed in any *“reaction pat-
rther, So it is probably best to
mise to be names for different
ective and conditional self-com-
e instances can be identified in
L.

its are unenforcible if no out-
hem or if noncompliance would
problem arises, then, of finding
agree on, that provide no incen-
ompliance automatically visible
ch the possibility of enforcement
ust” between two partners need
not be taken for granted; and
studied in game-theoretic terms,
v the continuity of the relation
ion by each that what he might

munity that strips a reticent witness of
ind so opens him to the ordinary sanc-
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gain by cheating in a given insta
of the tradition of trust that malk
future agreement. By the same t
for a single discontinuous instanc
succession of increments.

There are, however, particular g
selves to enforcible agreement. On
on some kind of coordination or ¢
have disagreed on where to meet
complices have disagreed on what
bers of a business firm or footb
what prices they will quote or wh
nevertheless have an overriding ir
ency of their actions. Once agreem
stitutes the only possible focal poi
tacit collaboration; no one has a
do anything but what he is expe
any other means of enforcement,
vised to try to find agreements th
dependent expectations, even to th
agreement certain elements whose
jeopardy for noncoordination. Te:
or letting one partner carry the g
tion is a familiar example.

The institution of kostages is
serves to be studied by game th
drinking wine from the same glas
in places so public that neither si
the other to a massacre. The rep:
as agents or employees in a narc
forward example of a unilateral h

Perhaps a sufficient interchange
that hate each other or an agreeme
cies of both countries to a single i
alternate blocks of the city coul
became sufficiently desperate to
principal drawback to the exchan;
tion of rational behavior, is the i
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1ce is outweighed by the value
es possible a long sequence of
ken, “trust” may be achieved
e, if it can be divided into a

ame situations that lend them-
e is an agreement that depends
omplementarity, If two people
for dinner; if two criminal ac-
joint alibi to give; or if mem-
all team have disputed about
at tactic they will follow, they
iterest in the ultimate consist-
ent is formally reached, it con-
1t for the necessary subsequent
. unilateral preference now to
cted to do. In the absence of
then, parties might be well ad-
1t enjoy this property of inter-
e extent of importing into their
sole purpose is to create severe
wring the treasure map in half
un and the other the ammuni-

an ancient technique that de-
eory, as does the practice of
s or of holding gang meetings
de could escape if it subjected
yrted use of only drug addicts
otics ring is a fairly straight-
ostage.

of populations between nations
nt to move the governing agen-
land where they would occupy
1 be resorted to if both sides
avoid mutual destruction. A
e of hostages, on the assump-
nherent unknowability of each
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other’s value system adverted
daughter as a hostage to his
of assuaging his enemy’s fear
We could probably guarantee
surprise attack by having the
at the kindergarten level: if
to kindergarten in Russia —
structed for the purpose, desi
ard not for cultural interchar
group atrived before the grad
seem to be the slightest chanc
atomic destruction in Russia.
Russians would be quite sure
that a reciprocal program wo
the Russian government; unfo
ernment were bound by the fe
seems nearly impossible for it
surprise-attack situations a 1
none; and the idea of hostage
when symmetrical exchanges

Actually, the hostage idea is
that a disarmament agreement
be more efficacious {(and prc
control) if it related to defes
eschew defense is, in effect, to |
lation without bothering to pu
possession. Thus we can put
Russians and receive similar
only by physically trading the
breach of constitutional right:
leave them so unprotected tha

“The precise definition of hostage
pertinent to threats as to promises:
tioned in Europe principally to der
becoming engaged in a European conf
they cannot, their wives and children
have been a2 more persuasive commits
selves. As a general rule, invaders m

in countries they ¢ovet, to avoid pi
inadvertent hostages.
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to earlier, The king who sends his
enemy’s court may be incapable
s that he really dislikes the girl.
the Russians against an American
equivalent of “junior year abroad”
very American five-year-old went
in American establishments con-
ned solely for “hostage” purposes
ige — and if each year’s incoming
uating class left, there would not
e that America would ever initiate
We cannot be quite sure that the
of this. Nor can we be quite sure
uld be as much of a deterrent to
rtunately, even if the Russian gov-
ar of harming Russian children, it
to persuade us so. Still, in many
inilateral promise is better than
s may be worth considering, even
o not seem available.!?
logically identical with the notion
- hetween the major powers might
bably more subject to technical
1sive weapons and structures., To
nake hostages of your entire popu-
t them physically into the other’s
our children at the mercy of the
power over Russian children not
m, with enormous discomfort and
5, but also by simply agreeing to
t the other can do them as much

s is a little difficult. They seem to be as

the American divisions that were sta-
nonstrate that America could not avoid
lict can probably be viewed as hostages; if
can, and perhaps their wives and children
nent or “trip wire” than the troops them-
ay have to avoid the peak tourist season
-ovoking the countries that have yielded
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damage where they are as if he h
“balance of terror” that is so oft
it exists and is stable — equival
conceivable hostages. (The analo
stable, i.e., that neither side be :
stroy the other’s power to strike
surfeit of civilian agony.) 14

Denial of enforcement. Enforcem
to the influence of a third party t
outcome more difficult for the oth
of banning illegal activities has of
so that contracts became unenfo:
bling contracts or contracts in res
the delivery of liquor during pre
of the process of discouraging t!
times, of course, prohibition of th
into the hands of anvone who car
forcible promises.!® The denial of
prohibition meant that only the
the quality of their liquor and he
monopely control of the busines:
protect brands and labels can per
facilitate business based on unw

RELINQUISHING T

What makes the threat or or
tactic to employ and an interesti
of finding a means to commitme
invoke against one’s own nonperfi
a related set of tactics that cons
into a position in which one no
over how he shall behave or respo

" This concept is developed at length in

"It has been argued that an importa:
times to help enforce agreements that are
Chicago garment trade was punishable by
being paid by the price-fixing organizatic
Function of the Racketeer,” New Repubi
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ad them in his grasp. Thus the
en adverted to is—if, in fact,
nt to a total exchange of all
ry requires that the balance be
ble, by surprise attack, to de-
back, but just able to inflict a

nt of promises is also relevant
hat wishes to make an efficient
er two players. A potent means
ten been the outlawing of them,
cible. Failure to enforce gam-
traint of trade or contracts for
hibition has always been part
e activities themselves. Some-
s sort delivers enormous power
- enforce contracts or make en-
copyright liquor labels during
bigger gangs could guarantee
1ce assisted them in developing
. By the same token, laws to
haps be viewed as devices that
ritten contracts.

HE INITIATIVE

linary commitment a difficult
g one to study is the problem
nt, the available “penalty” to
srmance., There is consequently
ists of maneuvering one’s self
onger has any effective choice
yd. The purpose of these tactics
Chapter 10.

it function of the racketeer is some-
- beyond the law. Price-cutting in the
- explosion — the fee for the explosion

n — according to R. L. Duffus, “The
ic (March 29, 1929), pp. 166-68.
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is to get rid of an embarrassi
depend solely on the other pa:

This is the kind of tactic tf
Dhulles was looking for in the f

In the future it may thus be fe:
rence of vast retaliatory power,
decade, it may be that by the 196
the Sinc-Soviet perimeter can pos
scale conventional attack and thus
between failing or himself initiati
country. Thus the tables may be tu
who are non-aggressive having to
power for their protection, would-1
on a successful conventional aggre
consequence of invoking nuclear w:

The distinction between the
the 1950’s and the type he in
matter of who has to make tha
is important because the Unite
to trust, a persuasive means of
sive retaliation against certain

There was a time, shortly a:
ploded, when there was som
whether the earth’s atmosphel
clear fission; the idea was hr
reaction might destroy the eart
number of bombs had already
that, if this were true and if
that critical level of tolerance,
ons for all time by a deliberat
cally exploding # — 1 bombs.

This tactic of shifting respe

¥ 1. F. Dulles, “Challenge and Re
(October, 1957). Very similar langua
Diplomacy [Cambridgze, Mass,, 1958]
sizable defense force in Europe: by
rather than a small one, it makes hin
cause “he would be making the deci
this magnitude will pass the decision 1
offense.”
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ng initiative, making the outcome
ty’s choice.

at Secretary of State John Foster
ollowing passage:

sible to place less reliance upon deter-
... Thus, in contrast to the 1950
5> decade the nations which are around
sess an effective defense against fuil-
confront any aggressor with the choice
ng nuclear war against the defending
rned, in the sense that instead of those
rely upon all-out nuclear retaliatory
e aggressors would be unable to count
ssion, but must themselves weigh the
.

type of deterrence he imputes to
iputes to the 1g6o’s differs in the
t final decision; and the difference
1 States cannot find, or bring itself
commitment to the threat of mas-
types of aggression,

ter the first atomic bomb was ex-
ie journalistic speculation about
e had a limited tolerance to nu-
uited about that a mighty chain
h’s atmosphere when some critical
been exploded. Someone proposed
we could calculate with accuracy
we might neutralize atomic weap-
2 program of openly and dramati-

ngibility to the other player was

sponse in U. S. Policy,” Foreign Afairs
re is used by Dean Acheson (Power and
, Pp. 87-88) in discussing the role of a
requiring of the enemy 2 major attack,
L believe that retaliation would ensue, be-
sion for us, . . . A defense in Europe of
o risk everything from the defense to the
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nicely accomplished by Lieutenant
son B. Canyon, US.AF. in us
Chinese Nationalist surface vessel
munist surface forces in his comic
ized to initiate hostilities and kn
would be credited, he directed his
burning ring about the aggressor |
clear chance of reversing their er
could neither drop gasoline on the
so he dropped the initiative inste

The same tactic is involved in tt
resistance” that might be better
According to The New York Time:
down on the tracks at more thar
halting 48 passenger and 144 freig]

A more dramatic instance, also
same paper: “A public debate is
whether to send a ‘suicide sit-dow
around Christmas Island, the sif
hydrogen bomb experiment. . . .
tion would be to prevent the Brif

IDENTIFIC

An important characteristic of
side knows about the other’s value
tion problem arises with respec
bank employee who would like to

¥ 4Rail Strikers Sit in Tracks,” The N
14l f. The appropriate countertactic seer
sets the throttle for slow forward speed,
cab and jumps off the moving train, walk
on his engine when it catches up with hir
he is driving the train is that he can stof
can get off the tracks, particularly if they
that they could not vacate the track quick
by locking themselves to the tracks and
persuasively inform the engineer of this b
trol of the engine.

¥4Japan Debating Atomic ‘Suicide,’”
1937), p. 16.
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Colonel (then Major) Steven-
ing his aircraft to protect a
about to be captured by Com-
strip. Unwilling and unauthor-
ywing that no threat to do so
planes to jettison gasoline in a
orces, leaving to them the last
gines to avoid the flames. He
- enemy ships nor threaten to;
ad.

ose dramatic forms of “passive
called “active nonresistance.”
;, “Striking railway workers sat
| 300 stations in Japan today,
1t trains.” 17

Japanese, was reported in the
being held here this week on
1 fleet’ to the forbidden waters
e of the forthcoming British
The first object of the expedi-
ish blast.” 18

ATION

any game is how much each
system; but a similar informa-
. to sheer identification. The
rob the bank if he could only

ew York Times (May 13, 195%), pD-
ns to be the following: The engineer
conspicuously climbs down from his
s through the station and jumps back
n. The weakness of his position while
it more quickly than his adversaries
have arranged to crowd themselves so
lv. They can forestall his countertactic
throwing away the key —if they can
fore he has relinquished his own con-

The New York Times (March g3,
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find an outside collaborator an
to rob the bank if only he cot
find it difficult to collaborate b
each other, there being severe
should declare his intentions tc
identical interests, The boy wh
because she might rebuff him
the kidnaper cannot operate p
from the poor in advance; an
the South may never know wl
of the penalties on declaration.
Identification, like communi
cal; and the act of self-identific
and sometimes not. One may
he bargained for, once he dec
nice example occurs in Shal
Angelo, acting in place of the I
poses to kill. He could torture
The victim has a sister, who al
finding the sister attractive, pri
sister declines, Angelo then thri
the sister submits, At this po
simply by the establishment of
cation. Angelo’s only interest i
he may gain by making a threa
available to whom the threat
the possibility of torture has v
itself, but the threatening of
value out of her trip; having id
self available to receive the t
forced to suffer what she woul
never made her identity knowr
into the crowd before the thre:
A nice identification game
suburb a few years ago. Certai
which identified them to police
motorist with a membership ca
the card to the policeman an
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d the bank robber who would like
ld find an inside accomplice may
ecause they are unable to identify
penalties in the event that either
» someene who proved not to have
o is afraid to ask a girl for a date
is in a similar position. Similarly,
roperly if he cannot tell the rich
d the antisegregation minority in
wether it is large or small because

cation, is not necessarily recipro-
ation may sometimes be reversible
achieve more identification than
lares his interest in an object. A
espeare’s Measure for Measure,
Yuke, has a prisoner whom he pro-
- him, but he has no incentive to.
rives to plead for his life. Angelo,
yposes a dishonorable bargain; the
atens to torture the brother unless
int the game has been expanded
identity and of a line of communi-
n torturing the brother is in what
t to do so; once there is somebody
can profitably he communicated,
alue for Angelo — not the torture
t. The sister has gotten negative
entified her interest and made her-
hreatening message, she has been
| not have had to suffer if she had
1 or if she could have disappeared
1t was made.

was uncovered in a New York
n motorists carried identity cards
men as members in a club; if the
rd was arrested, he simply showed
| paid a bribe. The role of these
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cards was to identify the motoris
was received, would keep quiet. |
man whose promise was enforcib
motorist only eféer he has been ar
tify card-carrying motorists by lo
centrate their arrests on card-c:
ticket unless payment were rece
identification, at the option of th
— pertinent to the discussion of pi
tion — is described by Sutherland
less fair in their dealings with t!
them to be so. They will extend f:
they would not extend to nonpro
They realize that it is safe to do 1
not be informed, as might be the «
amateurs.” 19

Identification is also relevant t
that tends to be ignored in the con
tion and exchange, namely, the e
tion that is available and that is
tionate threats that could be su
healthy high-school graduate, of |
gence, has to work fairly hard to
$4,000 of value per year; but he
that much if he set his mind to it,
calculations. Given an institutior
could generously abstain from des
fraction of the value that he m
clearly has a calling as an extortio
or clerk. It is fortunate that exto
identification and overt communic
self,

The importance of self-identific:
cance attached to the doctrine tha
permitted to know and to confront
in secret testimony before a Gran
fiable witnesses might be intimid

¥ E. H. Sutherland, The Professional T
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- as a person who, if the bribe
t identified the motorist as a
le. But the card identifies the
ested ; if the police could iden-
king at them, they could con-
rrying drivers, threatening a
ived. The card is contingent
» motorist. A similar situation
omises as well as to identifica-
. “Most coppers are more or
hieves simply because it pays
wvors even after a pinch which
fessionals whom they lock up.
his and that high officials will
-ase if favors were extended to

0 an important economic fact
ventional economics of produc-
1ormous potential for destruc-
relevant because of the extor-
pported by it. The ordinary
siightly below average intelli-
produce more than $3.c00 or
~ould destroy a hundred times
according to the writer's hasty
1al arrangement in which he
truction in return for a mere
ight have destroyed, the boy
nist rather than as a mechanic
rtion usually depends on seli-
ation by the extortionist him-

ition is attested by the signifi-
t an accused persen should be
his accuser. It is also reflected
d Jury, in cases where identi-
ated by potential defendants,
kief (Chicago, 1954}, p. 126
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and in efforts to keep secret
crime until the criminal is aj
and of law enforcement and cr
the application of game theory

DEL]

Another “move” that is son
of part or all of one’s interes
for decision, to some agent wh
another player in the game. I
ing of interests; the insurance
structure from the insured par
threats or resist them for tha
tures on a check accomplishe
professional collecting agency
tion of debts is a means of a
lateral communication with i
unavailable to hear pleas or tl
ammunition to South Korean
prisoner-of-war camps so that
oners is a tactical means of re
of decision — embarrassing be
deterrent threats or leaves on
own threat, hence the incapac

The mutual-defense agreem
ment of China is probably tc
shifting the decision for resp
would be less doubtful; and
nuclear weapons in the hands
explicitly argued on grounds tl
giving the visible power to re
certain contingencies be thoug
States.

The use of thugs and sadist
the guarding of prisoners, or
thority to a military commanc
fles a common means of maki
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the identity of eyewitnesses to a
prehended. (The strategy of law
iminal deterrence is a rich field for

r.)

EGATION

1etimes available is the delegation
, or part or all of one’s initiative
o becomes (or perhaps already is)
nsurance schemes permit the shar-
company has a different incentive
ty and may be better able to make
t reason. Requiring several signa-
5 a similar purpose. The use of a
by a business firm for the collec-
“hieving unilateral rather than bi-
s debtors and of being therefore
reats from the debtors. Providing
troops or giving them access to
they can unilaterally release pris-
inquishing an embarrassing power
-ause it subjects one to coercive or
e the capacity to back out of his
ity to make the threat persuasive.
ent with the Nationalist govern-
» be viewed partly as a means of
mse to someone whose resolution
nore recently the proposal to put
f European governments has been
1at it would enhance deterrence by
taliate to countries that might in
ht less irresolute than the United

s for the collection of extortion or
the conspicuous delegation of au-
ler of known motivation, exempli-
1g credible a response pattern that



STRATEGI

the original source of decision mi
from or to find profitless, once t
would be rational for a rationa
tionality in certain game situatic
might be made against him and
rationality or to make credible 2
wise commit himself to, it may
select irrational partners or agen

In the matrix in Fig. 14 —dis
theses — if Row has second move

i
i @
5
4
il (1)
0
F1G.

corner, Column gaining his owr
party without power of decision

product, the payoff in parenthese
available for irreversibly surre;
player. The payoffs of the latter
he wins in the upper left-hand ¢
player a payoff of 5 as a by-prodt
had to be financed by Row, who:
ingly reduced, it would still be

revocable assignment of portion
third player, together with assig
figures shown, he would still car
upper left-hand corner, in contra

MEDIA

The role of mediator is anoth
theory. A mediator, whether imp
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ght have been thought to shrink
he threat had failed. (Just as it
| player to destroy his own ra-
ns, either to deter a threat that
that would be premised on his
. threat that he could not other-
also be rational for a player to
ts.)

regatding the numbers in paren-
, he loses in the lower right-hand

II

3 2

8
0

()

14

 preferred outcome. If a third
is scheduled to receive, as a by-
s, Row can win if some means is
idering his move to the third
are such that with second move
orner, leaving the original Row-
ict. (If the third party’s rewards
e own payoffs were correspond-
worth his while to make an ir-
s of his various payoifs to the
tment of the decision; with the
ry away a net value of 3 in the
st to 1 in the lower right.)

TION

er element for analysis in game
osed on the game by its original
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rules or adopted by the playe
come, is probably best viewed 2
tion arrangements or as a thire
of his own who is given an inf
over communication, But a me
constrain communications — p
offers, counter-offers, and so f«
textual material of his own and 1
he can influence the other player
tive, in a manner that hoth par
nizing. When there is no appar:
can create one by his power to |
bystander who jumps into an i
traffic at an impromptu traffic
discriminate among cars by be
crease in efficiency to benefit e
against; his directions have on
coordination requires the comm
suggestion. Similarly, the partic
be thoroughly dissatisfied with ti
but as long as the caller has th
anything else. The white line d
mediator, and very likely it can
or the other before the disadv
denying its authority. The princ
the daylight-saving-time contro
do everything an hour earlier j
less it gets legislative control o
well-organized minority that opj
unable to offset the change in c
to change the nominal hour at
business.

Mediators can also be a meal
put aside some of their rationa
summate certain communication
ties for memory. (In this regard
reproduced by a computing mac
pare two parties’ offers to each o
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s to facilitate an efficient out-
s an element in the communica-
| player with a payoff structure
luential role through his control
iator can do more than simply
tting limits on the order of
rth — since he can invent con-
nake potent suggestions. That is,
's expectations on his own initia-
ties cannot help mutually recog-
nt focal point for agreement, he
nake a dramatic suggestion. The
ntersection and begins to direct
jam is conceded the power to
ng able to oifer a sufficient in-
ven the cars most discriminated
ly the power of suggestion, but
on acceptance of some source of
pants of a square dance may all
he particular dances being called,
> microphone, nobody can dance
own the center of the road is a
err substantially toward one side
intaged side finds advantage in
iple is beautifully illustrated by
/ersy; a majority that wants to
1st cannot organize to do it un-
* the clock. And when it does, a
osed the change is usually quite
ock time by any organized effort
which it gets up, eats, and does

15 by which rational players can
] faculties. A mediator can con-
s while blocking off certain facili-
he serves a function that can be
hine.) He can, for example, com-
ther, declaring whether or not the
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offers are compatible without res
scanning device that can suppre
into it. He makes possible certa
beyond the mental powers of the
persuasively commit himself to f
The problem of persuasively d
that one receives by the left han
the right hand, is nicely illustrate
ernments to obtain accurate dat:
statistical programs, while anot
seeking the same data in order
evasion. Governments have foun
guaranteeing that the statistical :
it receives to the taxing agency,
tion in the first place. An analc
plicit mediator is that of compa
to a statistical bureau that is con
data after computing the sums
public for the benefit of the cont
opinion services that suppress p
ual data on political or sexual p
gregates. The use of mediators tc
be a common tactic when a bu
painting or a right-of-way can t
unaware who it is that is intereste
Mediators may be converted ir
surrender of authority to him |
agreements have to be made
liberately incurring jeopardy, i
power to punish or surrendering t
to their own value systems, In t
him or to extract an enforcible pr
he increases the totality of mesz
people who do not trust each otl
they both trust, and let him hold

271 have been told that in countries
morality exists, a few partners or direc
chosen from another culture where sim
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ealing the actual offers. He is a
ss part of the information put
in limited comparisons that are
participants, since no player can
rget something,

enying one’s self the knowledge
d, while actively seeking it with
d by the efforts of parts of gov-
: on incomes for the purpose of
her part of the government is
to impose taxes or to prosecute
d it important to seek ways of
igency will deny the information
in order to receive the informa-
ygous case of relying on an ex-
1ies that turn trade secrets over
imitted to destroy the individual
and averages that it will make
ributing companies, or of public
otentially embarrassing individ-
ractices, publishing only the ag-
 forestall identification seems to
yer of large resources thinks a
e bought cheap if the owner is
d.

to arbitrators by the irrevocable
vy the players. But arbitration
enforcible by the players’ de-
roviding the referee with the
o him something complementary
urn, they must be able to trust
omise from him. But in any case
ns for enforcing promises: two
1er may find a third person that
he stakes.20

where no strong tradition of business
tors for a business may deliberately be
ple honesty and fairness are considered
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COMMUNICATION AD

Many interesting game tactic
the structure of communication,
munication and unilateral option
destroy it. Threats are no good
to the persons for whom they a
means of conveying the alternat
the threat, “Stop crying or I'll g
is ineffectual if the child is alrea
sometimes appears that children
intimidated into giving false tes
prevents his getting instructions
might infer the sanction of the t

When the outcome depends
struction of communication ma
man and his wife are arguing b
for dinner, the argument is wor
nounces where she is going and
is often preserved by a person w
tives, even to the extent of simpl;

As discussed in the earlier part
depends on communication in a
the authorities to obstruct mob
three or more to congregate. But
the authorities if they are able
municate with them. Even a taci
or violence may be communicatec
police, ii the police are known to
to reside among them when the ¢
use of outsiders may forestall
against the authorities, partly b
sion for carrying out the threa
difficulty of tacit communication
eral troops in Little Rock may |
intimidation just by being outsids

to be common traits or where a reput
higher value.
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D ITS DESTRUCTION

; and game situations depend on
particularly asymmetries in com-
s to initiate communication or to
if they cannot be communicated
¢ intended ; extortion requires a
ves to the intended victim. Even
ive you something to cry about,”
dy crying too loud to hear it. (It
know this.) A witness cannot be
timony if he is in custody that
on what to say, even though he
hreat itself.
on coordination, the timely de-
v be a winning tactic, When a
y telephone over where to meet
1 by the wife if she simply an-
 hangs up. And the status quo
ho evades discussion of alterna-
7 turning off his hearing aid.
of this chapter, mob action often
way that makes it possible for
action by forbidding groups of
mobs can themselves intimidate
to identify them and to com-
t threat of subsequent ostracism
| from a riotous mob to the local
them and are persons who have
ccasion is over. In that case the
the mob’s intimidating threats
r reducing the subsequent occa-
t but partly also through the
between mob and police, Fed-
1ave enjoyed some immunity to
> the tacit communication struc-

ation for them is considered of much
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ture of the local populace and be
the local value system than we
were dramatically successful in
1943, when the local police wer
Sikhs, and other foreign-langua
may owe some of its success to
threats and promises that the en
seek to convey. Even the isolatic
military service may tend to ma
ing and perceiving threats, henc
threatened, and thus deterring

It is important, of course, whe
that his threat cannot be receive
cannot, he may make the threa
obliged to carry out his threat t
both himself and the cne threa
the riot should not only be stra
sufficiently to avoid “acquainta
the mob; they should behave wi
that no messages are getting th
eye: they must not blush at the
cannot tell one rioter from anotl
himself conspicuous. Figurative
wear masks; even the uniform
identification and so itself make
cult.

Conveyance of evidence., “Comi
the transmission of messages. T
to communicate the commitmen
with a promise; and to comm
more than communication of v
evidence that the commitment e
communicate a threat only if h
something with his own eyes o
thenticate certain allegations, (
mail, but one cannot demonstrat
bears an authentic signature; on
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ing patently less conversant with
re the local police. State troops
quelling the Detroit race riot of
¢ ineffectual. The use of Moors,
ge troops against local uprising
their poor capacity to receive the
emies or victims might otherwise
n of officers from enlisted men in
ke officers less capable of receiv-
e less capable of being effectively
intimidating threats themselves.
ther or not the threatener knows
d ; for if he thinks it can, and it
t and fail in his objective, being
o the subsequent disadvantage of
ened. So the soldiers in quelling
ngers and not only keep moving
nce’” with particular portions of
th an impassivity to demonstrate
ough. They must catch no one’s
 jeers; they must act as if they
wer, even if one has been making
ly, if not literally, they should
ontributes to the suppression of
s reciprocal communication diffi-

nunication” refers to more than
p communicate a threat, one has
t that goes with it, and similarly
unicate a commitment requires
yords. One has to communicate
ists ; this may mean that one can
e can make the other person see
r if he can find a device to au-
Ine can send a signed check by
= over the telephone that a check
e may show that he has a loaded
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gun but not prove it by simply
point of view, the Paris pnreum
telegraph system, and televisior
of a mediator may be to authe
players make to each other; f
identification might make it poss
orally by telephone, the recipie
code response that it is in fact t
line assuring him that the payer
that the transaction is complete
culty of communicating eviden
Eisenhower’s “open-skies” propc
for dealing with the instability t
rocal fear of surprise attack. Lec
paradox that one might wish to
rather than subject them to pro
only means by which the enemy «
the important truth that we are
barking on a surprise attack.?!

It is interesting to observe th
pends on a game structure in w
dence is impossible. What is the
the voter of his power to sell his
but the mandatory secrecy, that
only may vote in secret, but he »
must be denied any means of pi
what he is robbed of is not just
is stripped of his power to be in
to meet the demands of blackr
violence that he can be threatene
gain away his vote, since the tt
out anyway if it is frightening er
the voter is powerless to prove t
both he and those who would thr
ment would be unrelated to the
threat, being useless, goes idle,

1. Szilard, “Disarmament and the
Atomic Scientists, 2:297—107 (October, 1«
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saying so. From a game-theory
atigue differs from an ordinary
1 differs from radio. (One role
nticate the statements that the
or example, a code system for
ible for people to transmit funds
nt being assured by the bank’s
he bank at the other end of the
has been identified by code and
) The importance and the diffi-
ce is exemplified by President
sal and other suggested devices
hat may be caused by the recip-
) Szilard has even pointed to the
onfer immunity on foreign spies
secution, since they may be the
an obtain persuasive evidence of
making no preparations for em-

at political democracy itseli de-
hich the communication of evi-
secret ballot but a device to rob
vote? It is not alone the secrecy,
robs him of his power. He not
1ust if the system is to work. He
-oving which way he voted. And
an asset that he might sell; he
timidated. He is made impotent
nail. There may be no limit to
d with if he is truly free to bar-
reatened violence is not carried
ough to persuade him. But when
hat he complied with the threat,
caten him know that any punish-
way he actually voted. And the

- Problem of Peace,’ Bulletin of the
)55).
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An interesting case of tacit
is that of a motorist in a bus
policeman is directing traffic. I
sees, the policeman’s direction:
ordinate; and the policeman ha
ticn to give the man a ticket. |
the policeman, cannot see the .
tions that he does not see, takir
deserve, he may be considered o
has little incentive and no obl
Alternatively, if it is evident t]
structions were and disobeyed
vantage not to have seen the d
the reputation of the corps, to ¢
hail the driver down to give hir
avoiding the receipt of a warnir
that if they perceive it the par
pliance; adults are equally skil
sion they suspect would be deni
a sterner sanction, obliging the
nizance of the transgression.*?

The efficacy of the communic
kinds of rationality that are imj
trated by the game situation }
tail.” The minimum requiremer

* What might be called the “legal
veloped by Goffman: “Tact in regard
tion on a tacit agreement to do busi
language of innuendo, ambiguities, we
and so on. The rule regarding this unc
sender ought not to act as if he had
hinted at, while the recipients have t
they have not officially received the me
munication, then, is deniable commu:
participation that can occur in spoke
others unbeknown to them; he can o+
the case and when thev choose either t
or to signal to him informally that t
points out that the oblization to respc
that one has inadvertently overheard
has acquired “ratification” (pp. 224,
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ind asymmetrical communication
v intersection who knows that a
'~ the motorist sees, and evidently
, and ignores them, he is insub-
s both an incentive and an obliga-
[f the motorist avoids looking at
directions, and ignores the direc-
g a right of way that he does not
nly stupid by the policeman, who
gation to give the man a ticket.
1at the driver knew what the in-
hem, it is to the policeman’s ad-
river, otherwise he is obliged, for
banden his pressing business and
n a ticket. Children are skilled at
1z glance from a parent, knowing
ent is obliged to punish noncom-
led at not requesting the permis-
ed, knowing that explicit denial is
denying authorities to take cog-

ation structure can depend on the
suted to the players. This is itlus-
cnown as “having a bear by the
it for an efficient outcome is that

status” of communication is nicely de-
to face-work often relies for its opera-
ness through the language of hint — the
Il placed pauses, carefullv worded jokes,
fficial kind of communication is that the
| officially conveved the messaze he has
he right and the obligation to act as if
ssage contained in the hint. Hinted com-
nication,” He refers to the “unratified”
n interaction: “A person may overhear
erhear them when they know this to be
o act as if he were not overhearing them
hey know he is overhearing them.” He
nd, for example, to an insulting remark
may depend on whether the overhcaring
26),
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the bear be able to incur an en:
able to transmit credible evidenc
a penalty incurred or by a manet
to comply (like extracting his o
bear is of limited rationality, ha
tional and consistent choices ams
ceives but lacking the capacity t
the capacity to determine introsp
ner would make —- the communic
sible for him to receive a messag
must then formulate the propos
communicate it to him, in order
by accepting the promise (now t
is) and transmitting authoritat
partner.

INCORPORATION OF MOV

One is led to suppose that, if :
threats, commitments, and pro
formal analysis, it must be poss
the traditional form of strategy
of the original game expanded |
these various moves.

The first point to observe is th
a threat can usually be characte
the following: to make one of tl
reduces — visibly and irreversibl;
the matrix. This is what the mo
say that one openly selects a str:
to the other’s choice; but more
player must invoke penalty on h
quently the particular strategy c
beforehand. And to invoke a pen:
egy is mathematically equivalen

* Daniel Ellsberg, some of whose worl
in the lectures mentioned in Chapter 1,

formulation of the threat or commitme
some of one’s own payoffs in the strategy
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orcible promise and that he be
» that he is committed, either by
wver that destroys his power not
vn teeth and claws). But if the
ving a capacity for making ra-
mg the alternatives that he per-
y solve games — that is, lacking
ectively the choices that a part-
ation system must make it pos-
e from his partner. The partner
tion (choice) for the hear and
that the bear may then respond
hat he sees what the “solution”
ive evidence back to his own

ES IN A GAME MATRIX

. game has potential moves like
mises that are susceptible of
ible to represent such moves in
choices, with the payoff matrix
o allow for the choices among

at a commitment, a promise, or
rized in a fashion equivalent to
ese moves, a player selectively
y — some of kis own payoffs in
ve amounts to.2* We could also
itegy in advance for responding
than selection is required. The
is own failure to pursue subse-
f response that he has selected
ity on failure to follow a strat-
t to subtracting the amount of

: in the field of strategy was contained
independently arrived at precisely this
nt, namely, as a selective reducticn of
matrix.
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the penalty from one’s own payof
spond to the strategy so selected.®

Specifically, in Fig. 15 4, Row
subtracting from his own payof
large quantities — 5 in the exam

A

Fic.

nant strategy, that is, a strategy
which column the other player s
modified matrix shown in Fig.

% Threats, promises, and unconditiona
trated: a more general “reaction functi
matrix. 1§ Row can attach adequate per
other than those starred, he leaves Cc
which Column solves by choosing his thi
favorite cell; specifically, he has secure
among those that Ieave Column no lov
the generalization of the tactic that, for
can be identified as a ‘“commitment,”
them. (Further generalization would in
introduced in Chapter 7.)

I II

il *

iit
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fs in all cells that do not corre-

would commit himself to ii by
fs in the first row sufficiently
le shown — to make ii a domi-

B C
X 1 1I
0 1 5 0
—4 2 I
? i 1 2
5 -5 0
15

that he would follow no matter
elects. The result would be the
5 B. (Committing himself to i

| commitments have already been illus-
on’ is illustrated in the accompanying
alties to his own sclection of any cells
Jumn a simple maximization problem
rd strategy. Row has “won” almest his
d for himself the most favorable cell
ver than his “minimax” value. This is
simple two-way or three-way choices,
‘threat,” “promise,” or combination of
clude randomized strategies; these are

(11 v v
2 & 7
2 10
0 1 15
20 3
4 1 17
* #*
13 13
7 1 3
*
5 20
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with penalty of 5 would yield f
now build up a larger matrix tl
choices of rows and columns in
in Fig. 15 4, but also the strate,
and so forth? Certainly, once v
available and the order in whic
simple game in which Row h
visibly in advance, and Colum
game, that is, chooses his colt
choice of row.

Originally Row, having secon
able. He could pick i no matter
what; he could play i to colus
could play ii to column I an
possibility of commitment, he n
ting himself ; and to each of the
one of the four strategies just
example, he can commit himsel!
he can commit himself to ii an
commit himself to i and play i
he can commit himself to ii anc
I1. Altogether, he has twelve pc

Column has eight possible st
three contingencies he has eiths
I and II, the contingencies beir
commitment to ii, and Row’s ne

If we put these strategies intc
12 X 8 matrix of Fig. 16 repres
game that corresponds to the pl
play the original game. The eig
Column, for example, can be
distinct sets of compiete instruc
who would then play the origi
the game at which he chooses ¢
whether and how Row commit
to either player in being supp
tacitly, since what would have
to the other’s prior moves is now
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he matrix in Fig. 15 C.) Can we
at represents not only the actual

the original game, such as those
vies of commit, threaten, promise,
ve have specified what moves are
h they are to be taken. Take .the
s the power to commit himself
n has first move in the original
mn before Row makes his final

d move, had four strategies avail-
what ; he could pick ii no matter
nn I and ii to column II; or he
1 i to column II. Including the
ow has first the choice of commit-
se first choices he can attach any
nentioned for his final move. For
to ii and play ii no matter what ;
d play i no matter what; he can
to column I, ii to column II; or
] play ii to column I, i to column
ssible strategy combinations,
rategy combinations: for each of
r of two moves, the moves being
g Row’s commitment to i, Row’s
ncommitment.
 matrix form, we get Fig. 16. The
ents the tacit (“noncooperative’)
ayers’ private decisions on kow to
ht possible strategies available to
thought of as the eight possible
tions that he might give an agent
nal game for him — that is, play
ne of two columns, depending on
ted himself first. There is no loss
osed to play this enlarged game
> been each player's adaptations
r fully allowed for in the specifica-
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1 n I
ol 01 oI
1.1 1- I 1-I1
21 B H 21
i 10: L It [ [ 3
2 2 ¢
W | o L4, ILii 1 1 1
o 0 [
i | 0; Li; IL-ii [ 5 5
2 2 1
iv | 0; Lii, ILi 1 1 1
0 0 0
v | 1; I, 11 5 5 0
2 ¢ 1
vi | L; Lii, ILdi 1 1 2
-5 -3 [H]
wii | X L4, ILi 5 5 2
2 2 1]
wiii | 1; L4, I 1 1 [}
-5 —& 1
ix &1, & ] 5
-3 —4 -3
x | & Lii, 10 1 *2 1
o & o
x| % L4 i ] 2 &
-3 5 -3
xii | % Lid, 11 1 o 1
0 —4 1]
Fic.

tion of strategies in the enlargec
strategies of response or adaptatic

This is brought out in the |
Column’s choices in the origina
and II; Row’s choices, i and i
will denote Row’s commitment to
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v v Vi ViI VIIT
oI o-I1 0-I1 611 -1
111 1-1I 1- I I-I1 1-1I
2-I1 2.1 2.1 g1 2-IT

5 Q [} 0 0

2 1 1 1 I
1 2 2 2 2

0 5 5 5 &
5 2 2 2 2

2 5 5 [ 5
1 ¢ 0 0 ¢

0 1 i 1 1
0 5 & 0 ¢

1 2 2 1 i
2 1 i 2 2

0 -5 -5 0 0
2 5 & 2 2

o 2 2 ] 0
] i 1 [ [

1 -5 -5 1 1
1} & [1} 5 0

-4 -3 —4 -8 -4
*2 1 *2 1 *2

3 0 5 o &
2 3 2 & 2

5 —~8 5 -3 &
0 1 o 1 0

-4 0 -4 "o —4

16

| version of the game; they are
n,

abeling of Fig. 16. As before,
1 two-move game are labeled I
. Additionally, the symbol “2”
row ii, “1” a commitment to row
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i, and “o" a decision not to comz
a single “strategy” for Column
symbols, such as c-I, 1-IT, 2
column I if he does not comm
mits himself to row 1, and colun
2. For Row, a strategy consist
a pair of symbols denofing how
possible choices. For example, 1
to row i, then choose row i
Knowing the payoffs in the orig
can identify the payoffs in the ¢
imagine Row and Column, inste
game, sending their agents to
instructed for all contingencie:
strategy for the enlarged game)
to give, Row and Column consi
fect, they play the tacit game
agents just the role of messenge
What is the “solution” of this
can we identify an evident sol
if so, how does it show up in t!
game clearly has a solution for
committed to row i, with a pet
mitment, Column can see that
which column he chooses; Colu
the upper row, which is the up
that, if he commits himself to
upper-left cell, which is 2, (B)
to row ii (subtracts 5 from his
IT in preference to I; and Row
if Row remains uncommitted, C
the highest row payoff in the
chooses I, Row takes i, and Col
Row takes ii, and Column gets
Row a payoff of z; and Row car
come is to commit himself to r
tion”; it has a payoff of [; 2], a
2; I-ii, II-ii for Row, and to a
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nit himself, In the enlarged game,
is now denoted by three pairs of
I, which would mean, “Choose
it himself, column II if he com-
1n 1 if he commits himself to row
s of a decision on o, 1, or 2, plus
he will react to each of Column’s
; T4, 11-i would mean, “Commit
no matter what Column does.”
inal game, Fig. 15 A, the players
nlarged game of Fig. 16. We can
ad of meeting to play the original
play for them, each agent fully
5 (that is, given one particular
. To determine what instructions
der the matrix in Fig. 16; in ef-
in that matrix, leaving to their
T,

-enlarged tacit game? Or, rather,
ition to the original game? And,
1e enlarged matrix? The original
rational players. (4) If Row is
1alty of 5 for breaking his com-
row i1 will be chosen, no matter
mn chooses his preferred cell in
ser left cell, i,I. And Row knows
row i, he gets the payoff in that
[f, instead, Row commits himself
vayoff in row i), Column chooses
knows he will get 5. Finally, (C)
olumn knows that Row will pick
column chosen; thus if Column
umn gets g; if Column takes II,
2. Column prefers I'; this leaves
 anticipate it. So Row’s best out-
ow ii. This is the evident “solu-
nd it corresponds to the strategy
I four strategies containing 2-II
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for Column., (What Column wo
o and 1 is of no material consec
first move.) These are the starr
effect, Row’s first move is a cho
three different two-move games,
in which he has second move.)
How do we characterize the ¢
represent the “solution” in Fig.
of the kind that has been called
sense,®® It can be arrived at, wi
larged matrix, by a process of di
strategies. A row is dominated 1
to Row in the dominating row i
sponding payoff in the dominatec
better. Applying this criterion, t}
third, and we strike it out. {Th
can safely eliminate the strateg
since the third is at least as good
in some.) So is the second, so is
except the tenth, Neither the thi
the other, so for the moment v
columns, no single column domirn
inated all rows but the third an
Row would not choose them ar
comparison between only the thir
Now it is apparent that the sec
the third, the fifth, and the sever
umns that are dominated in the 1
again at rows iii and x. Originall
but, with the first, third, fifth,
tenth row dominates the third. St
left with a single row, row x, in
payoffs are the same in the four
iz inconsequential which of those
as long as Row plays the tenth
committed himself to the second r
Fig. 15 4, as Column can expeci

% Compare Luce and Raiffa, pp. 106-o0g
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uld have done in contingencies
juence, once Row has made his
ed cells in Fig. 16, row x. (In
ice of which to play among the
A, B, and C, shown in Fig, 15,

ells, or pairs of strategies, that
167 They constitute a solution
a solution in the complete weak
thin the framework of the en-
scarding “dominated” rows and
oy another row if every payoff
s at least as good as the corre-
1 row and at least one payoff is
e first row is dominated by the
e argument might be that Row
v represented in the first row,
in every contingency and better
the fourth; so are all the rest
rd nor the tenth row dominates
e keep them both. Comparing
ates another; but, having elim-
d tenth {arguing, perhaps, that
yyway), Column can make his
1 and tenth cells in the columns.
ynd column dominates the first,
th. After striking out those col-
educed set of rows, we can look
y, heither dominated the other;
and seventh columns gone, the
riking out the third row, we are
tersected by four columns. The
intersections, indicating that it
> four strategies Column plays,
row. {That is, once Row has
ow of the original 2 % 2 matrix,
-~ him to do, it makes no differ-
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ence what instructions Colum
two contingencies that did not :

This, then, is the way that a -
move game shows up in the st:
tacit-choice) game. It is a solut
nated strategies, with the criter
the undiscarded strategies at «
general form of solution in th
sponds to a sequential-move g
minate solution. The discarding
be identified with the process o
move for all possible sets of |
last move would follow each 1
best next-to-last move for all p
on back to the best first move

While it is instroctive and ir
such tactics as threats, commi
sorbed into an enlarged, abstrac
form™), it should be emphasize
about those tactics by studyin
mal form. The objects of our sty
with the communication and e
depend on, and the timing of
the time the game is in normal
that systematizes the study of

1t is worth noting that the order i
that are eligible for discard can affect
cedure outlined in the text, we first di
we then observed that columns I, IT
and discarded them; at that stage, row
discarded; and we were left with r
vielded identical payoffs in that row.
carded the four columns, that two n
that stage, mamely columns VI and
Column, in rew i, than columns II :
the process, row iii and columns VI
but if we arbitrarily choose first to el
columns, the two columns in questio
sense, the contents of our “solution” |
dure; whether we are left with two
four cells with identical payoffs, depen
however, are the same in either case. T
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n gives his agent regarding the
arise.) 26
solution to the original sequential-
tic (“moveless,” or simultaneous-
lon arrived at by discarding domi-
ion for domination reflecting only
ach stage. This seems to be the
> enlarged tacit game that corre-
ame when the latter has a deter-
of rows and columns can actually
f first calculating the rational last
orior moves, then, knowing what
1ext-to-last move, calculating the
ossible sets of prior moves and so
f the game,
tellectually satisfying to see how
tments, and promises can be ab-
't “supergame” (game in “normal
d that we cannot learn anything
y games that are already in nor-
1dy, namely, these tactics together
nforcements structures that they
moves, have all disappeared by
form. What we want is a theory
the various universal ingredients
1 which we discard the rows and columns
the form of the “solution.” In the pro-
carded all rows but the third and tenth;
[, V, and VII, were eligible for discard,
iti was seen to be dominated, and it was
yw X intersected by four columns that
But we might have noted, as we dis-
ore columns could also be discarded at
VIII, which show inferior payoffs to
nd IV. In other words, at that point in
and VIII were all eligible for discard;
iminate row iii and tken proceed to the
n are no longer dominated. Thus, in a
lepend on an arbitrary choice of proce-
cells with identical payoifs, however, or

ds on that arbitrary choice. The payoffs,
he rationale might be that at some stage
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that make up the move-structure
will miss them,??

The matrix representation of a
phasize, however, that the form
that are resolved by tactical mo
essential game-of-strategy chara
termines an outcome only becaus
choose in one’s favor, The other
dom of choice; and his choice sf
of the threatener’s final choice.
to threaten or not — thus depend:

Column sees that he needn’t reason any
mined choice that makes it inconsequen
his decision, but that the exact point at
umns are leit uneliminated when ke does
which of several alternative routes he pu
were communication costs in narrowing
prefer to choose strategy 2-II only, I
correspond to Row’s strategy o or 1. If,
that Row’s strategy will be erroneously
telligently chosen, Column reduces his r
latter case he, in effect, treats row iii
domination by row x. And if, to take tl
referee has a tendency to hear “row v”
he may further narrow his choice to o
intersection of row x and Column II,
inferior to that of v and II and gives h
of his choice. In general, by attaching r
ential costs of different ways to specif
is formed, and one that can lead to diffs
in Chapters 7 and ¢, involving certain
misinformation, can produce this kind of
# Incidentally, casting a particular gar
erally not a feasible technique of analy
(that is, the number of sequential-mo
large, even for quite simple games. To il
Column to choose first; add a prior o
to any partially or fully specified strat
“defense” against threats, allow Columr
his choice of column, That is, Column m
if he pleases, Row may then commit hir
pleases, then Column chooses 2 column
not complicate the game by limiting siz
certainty or imperfect communication
not terribly difficult to analyze in its e
than a “googol” {r followed by a hundr
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of games; too abstract a model

sequential game does help em-
al “determinateness” of games
res does not detract from their
ter, A threat “wins” and de-
e it induces the other player to
player retains his criginal free-
i1l depends on his anticipation
The threatener’s first choice —
; on what he expects the threat-

further, that Row has a clearly deter-
tial whether Column further narrows
which he perceives this, and what col-
perceive it, depends to some extent on
rsues in his reasoning process. (If there
kis choice of strategy, Column might
aving unspecified what choice would
to take a contrary case, there are risks
recorded or communicated, or unin-
isks by specifying o-1 as well. In the
as not wholly unlikely in spite of its
e matter further, he suspects that the
when other rows are actually chosen,
I, 1-1, 2-II, the “solution” being the
since the intersection of v and IV is
im grounds for this further refinement
isks of error of various sort, or differ-
y a strategy, a rather richer problem
rent conclusions. The problems treated
forms of random behavior, error, or
result.)
ne into supergame matrix form is gen-
sis; the number of rows and columns
ve strategies}) becomes astronomically
justrate, consider a 3 X 3 matrix, with
portunity for Row to commit himself
egy of response; finally, to study the
- a still earlier opportunity to commit
ay first commit himself unconditionally
nself conditionally in whatever way he
and finally Row chooses a row. Let us
»s of penalties or by inserting any un-
system. This “simple” game, which is
ctensive form, turns out to have more
d zeros) of columns.
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ened player to expect the threaf
tion character of the game re;
ditional commitment or like

function” when many choices
constraining another player’s e
tion of one’s own incentives.

THE PARADOX OF

It is, of course, a corollary
to begin with had already shc
reduced in the same pattern as
deliberately at the winning mc
ing to make the move overtly, {
matic form, was illustrated in
and referred to as an abstract
bargaining, weakness may be
single principle of game thec
the mixed-motive game as th
some or even all of the potenti:
and an improvement in none «
dramatically — advantageous f
explains why a sufficiently seve
ment of blackmail can protect
ing of bridges behind one’s sel
hearten an enemy and induce
might, in an earlier era, defy tk
ing the sought object in her b

=1t also explains why a “promise
damage the other player may not be
him safely to make a particular choic
so that we can count on it and make
tage. By the same token, adding vah
absclutely worsen his position — if w
In the accompanying matrix, assuming
he can gain 7 at Column’s expense — i
Column in the event of an outcome
his own winnings. ¥ he promises to p:
8; Column gets 3; otherwise, without

choose i, and the cutcome is at if,] wi
umn obviously prefers that Row be
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ener to do. The reciprocal-expecta-
nains; the threat, like the uncon-
the broader concept of “reaction
of action are available, works by
xpectations through the manipula-

S TRATEGIC ADVANTAGE

orinciple that if the payoif matrix
wn values for one of the players
that in which he would reduce it
ve, he simply wins without need-
This is the point that, in diagram-
the final paragraph of Chapter 2,
example of the principle that, in
strength.) There is probably no
ry that epitomizes so strikingly
is principle that a worsening of
11 outcomes for a particular player
f them may be distinctly — even
or the player so disadvantaged. It
re and certain penalty on the pay-
he potential victim, how the burn-
. while facing an enemy may dis-
- his retirement, or why a lady
e search party by haughtily plac-
nsom, 28
" to abstain from a choice that would
velcomed by him. A promise that permits
€ may assure us that he wowld make it,
some prior choice that is to his disadvan-
es selectively to the other’s payoffs can
> have a means of making the addition.
- Row has first move, Row can “win” —
“he unilaterally guarantees to compensate
at LII, the compensation coming out of
y 2 to Column in such an event, he gets
the promised compensation, Row cannot

th payoffs of 1 and 10, respectively. Col-
unable to commit himself to confer the
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It was reported unofficially dur
the Treasury Department blocke
assets, it also knowingly blocked
a means of immunizing the owne
against their relatives still in Chi
cated in the United States, the ver
to Communist China enhanced th
Deliberately putting one’s own ass
of the law more difficult, or lobhy
illegal transfer of one’s own fur
temporarily identified as a Comr
funds would be blocked might
for potential victims, to discour
advance,

A similar principle is reflected
peace treaty, which gives the Uni
sequent Japanese territorial conce
favorable. When the Japanese wer
from the Russians for additional
Secretary of State John Foster 1
article of the treaty in his pres
had recently ‘“reminded the Jap
clause.” 2® The evident intention
sistance; and it may be supposec
sians of the same clause througt
ference, Dulles helped to provide
bargaining claim, “If I did it for

“benefit.” (If the blackmailer cannot scal
demands, plus the fine for paying blackm
ens, he may offer to pay his victim's f
response to the threat will be; so the thr
victim,)

0 10
becor

10 0
1 2

® Transcript of the Remarks by Secre
ference, The New York Times (August 2
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ing the Korean War that when
] Communist Chinese financial
some non-Communist assets as
rs against extortionate threats
na. Quite likely, for owners lo-
y penalties on transfer of funds
eir capacity to resist extortion.
ets in a form that made evasion
ng for more severe penalties on
ds, or even getting one’s self
nunist sympathizer so that his
have been an indicated tactic
age the extortionate threat in

in Article 26 of the Japanese
ted States certain claims if sub-
ssions to other powers are more
e reported 1o be under pressure
territorial concessions in 1950,
Julles pointedly described that
s conference and said that he
anese of the existence of that
was to strengthen Japanese re-
| that by “reminding” the Rus-
 the medium of his press con-
the Japanese with the familiar
you, I'd have to do it for every-

e down his demands to where what he
ail, are less than the damage he threat-
ne. This guarantees what his victim's
eat is made, to the disadvantage of the

€5
10 0
1 2

tary of State Dulles at His News Con-
, 1956}, p. 4.
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one else.” It was, in terms usec
by the penalty of a forfeit to t
the United States could not giv
bargaining gimmick unless the
vated to take advantage of its

“STRATE(

If the essence of a game of s
person’s proper choice of actios
do, it may be useful to define
strategic move is one that inf]
in a manner favorable to one’
son’s expectations on how one’
the partner’s choice by const
object is to set up for one’s st
to the other player a mode o
responses to the other’s behavi
maximization problem whose .
for one’s self, and to destroy t

There is probably no contras
of the mixed-motive and the pt
the significance of having one’
preciated by the opponent. Ha
of the zero-sum game quite so
being found out” and of empl
proof against deductive anticipz
anything epitomizes strategic b
s0 much as the advantage of L
havior that the other party wi

® That one's position can be painfull
antly suggested by one of the argun
granting hopeless incurables the right
. would be the effect on old people
suspicious that those around them w
“The Patient’s Right to Live —and
August 9, 1959, pp. 14, 21-22.)
3 Concerning this point, Von Neum
have placed considerations concerning
out by the opponent into an absolut
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| earlier, a “commitment” secured
he United States. (Paradoxically,
e the Japanese the benefit of this
United States were patently moti-
claim if the tactic failed.) 3¢

IC MOVES”

trategy is the dependence of each
1 on what he expects the other to
a “strategic move” as follows: A
uences the other person’s choice,
s self, by affecting the other per-
s self will behave. One constrains
-aining one’s own behavior. The
1f and communicate persuasively
[ behavior (including conditional
or) that leaves the other a simple
solution for him is the optimum
he other’s ability to do the same.
L more striking, in the comparison
re-conflict (zero-sum) game, than
s own strategy found out and ap-
rdly anything captures the spirit
much as the importance of “not
oying a mode of decision that is
tion by the other player 3! Hardly
ehavior in the mixed-motive game
eing able to adopt a mode of be-
Il take for granted.

v weakened by new legal powers is poign-
ents raised against legalizing euthanasia,
to authorize their own removal: “What
with incurable infirmities who are already
ant to get rid of them?” (Jokn Beavan,
Die,” The New Fork Times Magazine,

ann and Morgenstern say {(p. 147): “We
the danger of having one’s strategy found
ely central position.”
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It can, of course, be an adva
have the cpponent believe firml
for one’s self, but only if that 1
motive game, one is interested i
own behavior — if, indeed, he h:
own behavier along lines that, w

Another paradox of mixed-mot
rance can be an advantage to :
taken into account by an opponer
either in the coordination probl
threat, has no counterpart in zerg
zero-sum game between rational
can never he an advantage to me
game’ in the language of von Net
mixed game it certainly can,
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ntage in the zero-sum game to
v in a particular mode of play
elief is in error. In the mixed-
1 conveying the trutk about his
s succeeded in constraining his
hen anticipated, win.

ive games is that genuine igno-
. player if it is recognized and
t. This paradox, which can arise
em or in the immunity from a
-sum games. And, similarly, in a
players with full information it
ywve first (to play the “minorant
imann and Morgenstern) ; in the



GAME TH
EXPERIMENT

The foregoing discussion su
the methodology appropriate
One is that the mathematical
should not be permitted to don
somewhat more general, is tha
abstractness: we change the chs
tically alter the amount of cor
when we eliminate such compli
certainties about each other’s
textual detail that can guide t
stable or, at least, mutually n
of an earlier example, the abilit
off at the same station may dep
in the problem other than its f
thing on the train or something
common background, or someth
speaker when the train stops; :
derive scientific generalizations
need for coordination, we hav
things that determine the outc
analysis may treat as irrelevant

A third conclusion, which is
the facilities for communication
is inherent uncertainty about eac
of strategies, and especially wh
by a sequence of moves or mane
of the study of mixed-motive
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EORY AND
AL RESEARCH

ggests several conclusions about
0 a study of bargaining games.
structure of the payoff function
1inate the analysis. A second one,
t there is a danger in too much
racter of the game when we dras-
textual detail that it contains or
cating factors as the players’ un-
value systems. It is often con-
he players to the discovery of a
ondestructive outcome. In terms
y of Holmes and Moriarty to get
end on the presence of something
ormal structure. It may be some-
in the station, something in their
ing that they hear over the loud-
and though it may be difficult to
about what it is that serves their
> to recognize that the kinds of
ome are what a highly abstract
detail.

particularly applicable whenever
are short of periect, where there
h other’s value systems or choices
en an outcome must be reached
uvers, is that some essentigl part
games is necessarily empirical.
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This is not to say just that it is a
do actually perform in mixed-n
too complicated for intellectual
ment: that the principles relevar
gic principles, the propositions of
derived by purely analytical mea

In a zero-sum game the analy
single center of consciousness, a
there are two players, each with 1
max strategy converts the situati
tially unilateral decisions. No spa
between the two players; no me
hints have to be conveyed; no
standings have to be compared. 1
But in the mixed-motive game, t
ness are dependent on each other
has to be communicated ; at least
pass between the players. There |
social activity, however rudiment
players are dependent to some
social perception and interaction
individuals, who play with each
without even knowing each othe
some meeting of minds.

There is, consequently, no way
the whole decision process either
matic method. There is no way
action of two or more decision t
pectations of those decision units
deduction. An analyst can deduce
mind if he knows the criteria th
cannot infer by purely formal a
two centers of consciousness. It
that. (Two analysts can do it, b
subjects in an experiment.) Tak
ferent from deciphering a form
mathematical problem; it invol
has been planted within a cont
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n empirical question how people
1otive games, especially games
mastery. It is a stronger state-
it to successful play, the strate-
' a normalive theory, cannot be
ns from a priori considerations.
st is really dealing with only a
single source of decision. True,
is own consciousness ; but mini-
on into one involving two essen-
rk of recognition needs to jump
eting of minds is required; no
impressions, images, or under-
No social perception is involved.
vo or more centers of conscious-
-in an essential way. Something
some spark of recognition must
s generally a necessity for some
ary or tacit it may be; and both
degree on the success of their
. Even two completely isolated
. other in absolute silence and
r’s identity, must tacitly reach

r that an analyst can reproduce
- introspectively or by an axio-
to build a model for the inter-
mits, with the behavior and ex-
being derived by purely formal
the decisions of a single rational
at govern the decisions; but he
nalysis what can pass between
akes at least two people to test
ut only by using themselves as
ng a hint is fundamentally dif-
al communication or solving a
ves discovering a message that
ext by someone who thinks he
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shares with the recipient certai
cannot, without empirical evide
can be perceived in a nonzero-
than one can prove, by purely
lar joke is bound to be funny.

To illustrate, consider the qt
ing at the same ink blot, can
gestion in it if each is trying a
to concert on the same picture
question can be found only by
do something that no purely f
account; they can do beffer tha
would predict. And, if they can
the limitations of a purely forn
tive, prescriptive, strategic the
formal analysis. We cannot bu
a prescriptive theory on the a
intetlectual processes that ratio
the kind involved in “taking a
whether raticnal players, either
ally do better than a purely |
should consequently ignore the
such a theory.?

A good laboratory example of the
strategy is the experiment reported by
with 2 2 % 2 nonzero-sum matrix fo
property of the matrix is that the pl
particular cell on each play, but to
sequence they must cooperate on som
more cells that discriminate differently
means of negotiating over the distrib
pattern of alternating play that achiev
make as the play proceeds. This “com
when one player may depart from th
and have to be punished by a reprisa
since an uncoordinated choice is a lo
Flood, “Some Experimental Games,”
1958).

The question of how to communica
terpret the other player’s proposal im
dependent on some mutual perception
recognized ability to complete a patter:
— not unlike the process involved in
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1 impressions or associations. One
nce, deduce what understandings
sum game of maneuver any more
formal deduction, that a particu-

iestion whether two people, look-
identify the same picture or sug-
nd knows that the other is trying
or suggestion? The answer to this
trying. But, if they can, they can
ormal game theory can take into
n a purely deductive game theory
do better — if they can rise above
1al game theory — even a norma-
ory cannot be based on purely
ild either a descriptive theory or
ssumption that there are certain
nal players are not capable of, of
hint”; it is an empirical question
jointly or individually, can actu-
ormal game theory predicts and
strategic principles produced by

communication-perception part of game
M. M. Flood, who presented his players
- 100 consecutive tacit plays. The special
ayers can win only by cooperating on a
Jistribute the winnings for the 1co-play
e pattern of alternation among two or
- between the two players. And the only
ution to be sought and concerting on a
es it is through the choices they actually
munication” stage — and any later stage
e tacitly agreed pattern to cheat a little
] pattern — is jointly expensive to them,
st chance to make some money. M. M.
Management Science, 5:5-26 {October,

te a proposal effectively and how to in-
plicit in his pattern of play is evidently
of a shared sense of pattern — a jointly
1 of which a fragment has been displayed
the experiments of the Gestalt psycholo-
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Again it should be emphasize
of consideration does not arise i
such social interaction could nc
players simultaneously and that
ers would have both motive al
communication, But in a nonze
initial uncertainty over which a
in fact efficient and any need fc
dation to get to an efficient ou
absent himself in self-defense fre
turn off his hearing aid to avoi
hears, if complete radio silence 1
possible, Nor can he rationally
delivered, since the other party
open it and have acted according]

At this point a question arise
ramifies indefinitely over the wh
or iecads into a more limited are
theory. Are there some general
behavior in mixed-motive game:
periment or observation and th
sight into the universe of harg:
cess is not assured, there are ce
research; and even if we cann
we may at least disprove empiri
It does appear that game theor
the experimental side.

Consider a game like the one
niovement of counters over a n

gists mentioned in an eatlier footnote.
communication may derive certain min
munication that rational players ought
whether players can do better than th
what kinds of hints are most successfi
ception, probably amenable to experim
if two men at an auction recognize tha
ding against each other and try, withou
to concert on some pattern of reciproc
ding that both saves them money joir
opportunities between them.)
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1 that the reason why this kind
1 the zero-sum game is that any
it be to the advantage of both
at least one of the rational play-
1d ability to destroy all social
ro-sum game that involves any
mong the possible outcomes are
r coordinated mutual accommo-
tcome, a rational player cannot
m the social process; he cannot
{1 being constrained by what he
nakes efficient collaboration im-
fail to open a letter, once it is
will have assumed that he will
V.
s whether the game-theory trail
ole domain of social psychology
1 particularly congenial to game
propositions about cooperative
5 that can be discovered by ex-
at yield a widely applicable in-
ining situations? Although suc-
rtainly some promising areas for
t discover general propositions,
cally some that are widely held.
vy is badly underdeveloped from

- described earlier, involving the
1ap, or the modified chess game

And, while 2 purely formal theory of
imum standards of “efficiency” in com-
to achieve, it is an empirical question
at. How well one can take a hint and
1] are empirical guestions of social per-
ental study. (The same problem arises
t they are jointly losing money by bid-
t giving any overt evidence of colusion,
al and alternating abstention from bid-
tly and distributes the savings and the
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that was made nonzero-sum. I
games in “limited war”; both
avoiding mutually destructive
which the ability of the two pla
may well depend on what meq
intentions are provided by the i
such things as a configuration ol
names of the pieces, the tradit
the game, and the scenario or
instilled into the players befor
ciently complicated game to req
and the successful conveyance ¢
moment that the technical pro
game of that type has been ms
sider what line of questions we
hypotheses we might test,

One such question would be t
that the players are any more s
solution, that is, a mutually ne
full or nearly full communicati
cation or virtually none is allov
veyed by the moves themselves
metrical, with one party more :
to receive them? There is no gt
applicable answer would emerg
eral valid propositions about tl
well be discovered. The enormo
attested by some of the current
possibility of keeping war limite
munication between both sides,
tions ahead of time by one sids
tually no overt communication

2To preclude any possible misunde
that limited war can be simulated in
sults regarding the limiting process ca
world. Experiments of the kind descri
“basic research.” And it would be cox
communicative side of the problem, n
tent that motivations affect social pere
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'hese can be taken to represent
players can gain by successfully
strategies. Here is a game in
yers to avoid mutual destruction
ns for successful coordination of
ncidental details of the game, by
[ the map or hoard, the suggested
ion or precedent that goes with
connotative background that is
2 the game begins. It is a suffi-
lire perceptive play by both sides
f intentions. If we suppose for a
blem of constructing a playable
stered, it is worth while to con-
might try to investigate or what

his: by and large, does it appear
uccessful in reaching an efficient
ndestructive soiution, when (a)
on is allowed, () no communi-
red, other than what can be con-
, or (¢) communication is asym-
ible to send messages than he is
1aranty that a single, universally
e; nevertheless, some quite gen-
he role of communication might
us significance of this question is
controversies about whether the
d is greater if there is good com-
or if there are unilateral declara-
> or the other, or if there is vir-
between the belligerents.?

rstanding: the writer is not suggesting
the laboratory or that experimental re-
n be directly transferred to the outside
bed would come under the heading of
cerned mainly with the perceptual and
ot the motivational — except to the ex-
eption. The probability that the results
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Another set of questions, also
war, international or other, wou
outcome is more likely when il
the names and interpretations t
moves and pieces and objects o
recognizable or when they are ¢
likely to inspire similar notions
speak of the game in a particul
that rational players can keep 2
using conventional and atomic
an unknown adversary on the su
bacterial weapons? These are ir
the very center of game theory
cannot possibly be given a con:
evidence. And there is no arguin
intellectual capacity to rise abov
ignore them; the importance of
supremely helpful to both player
that they may be dependent on
the course of their mutual accol

Is a stable, efficient outcome 1
of similar temperament and cult
quite different players? Is a stal
with two practiced players, twi
practiced player; and in the latt

In a game of this sort, how c
stable patterns of behavior, that
discovered early, will they be di:
cessful play more likely if the g
is to begin with “tight” rules o
resources, loosening them a little
or if each player sets himself wi
to avoid having to establish a |
goes?
of such research would find ready ap
observation that much current theoriz
munication in limited war or the types

seems itself to be based only on what
mental games played introspectively.
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pertinent to problems of limited
ld be whether a stable, efficient
he connotations of the game —
hat are overtly attached to the
n the board — are familiar and
juite novel, unfamiliar, and un-
in the two players. Is it —to
ar extensive form — more likely
. war limited in Southeast Asia,
weapons, or in a battle against
rface of the moon, using strange
nportant questions; they are at
7; and they are questions that
ident answer without empirical
g that rational players have the
e these details of the game and
the details is that they can be
s and that rational players know
using these details as props in
mmodation.

nore likely between two players
ural background or between two
le, efficient solution more likely
» novices, or one novice and a
er pair, who has the advantage?
ucial are the opening moves? If
is, “rules of the game,” are not
covered at all? Is mutually suc-
=neral philosophy of each player
r highly “limited” weapons and
only as the occasion demands it,
der limits at the outset in order
ractice of loosening rules as he

Hlication, however, is enhanced by the
ing on, for instance, the role of com-
f limitations tmost likely to be observed
might be described as implicit experi-
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How much influence on a ga
have, and what kinds of mediat
it help or hinder the other tw
stake of his own in the cutcome
discriminate in favor of one of
the likelihood of a stable, efficie

It would be interesting in 2
players score both themselves
time on such matters as who is
the more cooperatively, and v
force and thinks the other think:
in a bilateral sense (it being r
rance of each other’s value systs
interpretation) ; of when the ga
ing point, or when an ‘“‘innovatic
or when a particular move by t
as “retaliation” or a new initiat

Because a “law of reprisal”
because the mutually recognize
ited war” are essentially based
sociologically akin to tradition
of casuistry and tradition is ofts
at hand (say, graduated atom
America while limited atomic
bombing of grammar schoels in
in racial violence, or the introd
competition in a particular inc
empirical part of game theory
like that of Muzafer Sherif. He
for a laboratory judgment, they
when norms are created for t
each player’s developing norm .
process of genuine learning wi
adapts its own system of values
When the supply of available “
yielding a complete set of rules,
‘terminate,” norms of some so;
perceived, and accepted ; patter:
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me of this sort can a “mediator”

ng roles are most effective? Does
o players if the mediator has a
? To what extent can a mediator
the two players and still increase
nt oufcome?
. game of this sort to have the
and their partners from time to
playing the more aggressively or
‘hat “rules” each thinks are in
; are in force ; of who is “winning”
called that the substantial igno-
m makes this always a matter of
me has reached a “critical” turn-
n” in tactics has been introduced,
he other side is to be interpreted
ive.
s essentially casuistic in nature;
] restraints in any form of “lim-
on something psychologically and
. and because the received body
n wholly inadequate to the game
ic reprisal on the USSR, and
war obtains in Europe, or the
an area without recent experience
uction of new forms of nonprice
lustry)}, it seems likely that the
will include experimental work
: finds that when no norms exist
are created by the subjects; and
wo parties in the same process,
influences the other’s. There is a
th respect to values; each side
to the other’s, in forming its own.
sbjective” criteria is incapable of
that is, when the game is “inde-
t must be developed, mutually
15 of action and response have to
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be legitimized.? In an almost un
versaries must reach a mutuall;
constitutes an innovation, a cha
cooperative gesture, and they m
regarding the kind of retaliation 1
of the rules occurs.*

A “scenario” might, for examp
“aggressor”; it might give the o
same game by other players; it
that would tend to identify som
rain as corresponding to an ori;
seem to attach a kind of moral c]
ticular parts cof the board. These
influence on the logical or math
they would be intended to have 1
tion. Again, one might set up th

? A splendid example of the creation
suggests that the process is susceptibls
acceptance during the 1937 disarmame
inspection zone ultimately agreed on ha
of possible pie-shaped zones with apex

*One may hope, as a game theorist,
the experimental psychology pertinent
psychology; this is still supposed to b
domain of conflict behavior. But it is
drawn in advance. “Hostility,” for exa
or temperamental quality best kept o
hostility in the game is a significant ¢
other player’s meaning, it becomes part
experiment by Deutsch is pertinent, He
games (in matrix form) tacitly for a se
both a “cooperative” and zn “uncoop
cooperatively against a cooperative par
play, to respond to the implicit offer of
tion of the other person’s choice was 1
his choice as being a function of indiff
as to how the game ‘should’ be playec
other person’s choice, because of the 1
inforce the previous negative sentiment
person.” See Morton Deutsch, Conditiof
ter for Human Relations, New York
this monograph, not including the p
Suspicion,” appeared in The Journal
cember 1958].)
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onsciously cooperative way, ad-
v recognized definition of what
llenging or assertive move, or a
15t develop some common norm
that fits the crime when a breach

le, identify one of the players as
itcomes of previous plays of the
might give a background story
e particular division of the ter-
rinal ‘“status quo”; or it might
aim of one of the players to par-
background data would have no
ematical structure of the game;
10 force except power of sugges-
= board so that on the first play

. of norms in practice — and one that
 of analysis-— was the rather general
nt discussions of the notion that any
d to be selected from among the array
at the North Pole.
that a ¢lear line can be drawn hetween
to game theory and the rest of social
e a theory of strategy, not the entire
not clear just where the line can be
mple, might seem to be an emotional
ut of game theory; but if a player’s
snstraint on his ability to perceive the
- of the “communication structure.” An
- let pairs of players play nonzero-sum
juence of two plays, the game providing
srative” choice. Those who played un-
tner had an opportunity, on the second
cooperation. But, “when their expecta-
ot confirmed, they tended to interpret
erence or a basic lack of understanding
. . . . In this group, knowledge of the
neaning attributed to it, tended to re-
s regarding the intentions of the other
s Aflecting Cooperation, Research Cen-
University, 1037. (An article based on
sint quoted here, entitled “Trust and
vf Conflict Resolution, 2:265-2%g [De-
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it corresponds to the way it stoc
as played earlier by two other |
come can be affected by inform
ing lineup was in that earlier
“norms” based on the static cc
appreciate it at the outset, it .
norms by providing, in a comp
background story that suggesti
thetical starting point.®

It should alse be interesting
really discern when the other
“daring” him, and so forth; ar
the process by which particular
symbelic importance, such that
establishing a role and reputati
self at g particular point in th

Another dimension of the ga
alysis is the significance of the
in the moves and value systems
involves moving pieces over a b
If players move in turn, each n
time, the game proceeds at a s
the situation on the board may
play, but it does so by a succe
be observed, appreciated, and :
for the mistakes of individual -
destroy value for both of them
avoided in subsequent play. If
time for the players to bargain x
involve mutual destruction. But
can be moved several at a time i
and that the rules make the ou
mously destructive for one or b
so incremental; things can har
temptation toward surprise atta
situation is at a particular mor

*The income-tax questions described
force of this power of suggestion.
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d in the middle of the same game
players, and see whether the out-
ng the players of what the start-
zame. If players tend to develop
nfiguration of the game as they
may be possible to distort those
letely “nonauthoritative” way, a
vely indicates some other hypo-

to see whether each player can
is “testing” his determination,
id it might be possible to study
encounters become invested with
each player recognizes that he is
on in the way he conducts him-
2 game,
ne that seems susceptible of an-
incrementalism that is involved
- Take, for example, a game that
pard or troeps over some terrain.
10ving one piece one square at a
low tempo by small increments;
change character in the course of
ssion of small changes that can
1dapted to, with plenty of time
players or mutual mistakes that
to be observed, adapted to, and
there is communication, there is
rerbally and to avoid moves that
suppose that, instead, the pieces
n any direction and any distance
tcome of any hostile clash enot-
oth sides. Now the game is not
pen abruptly. There may be a
ck. While one can see what the
nent, he cannot project it more

in Chapter 3 (pp. 62-65) indicate the
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than a move or two ahead. Ther
velop a modus vivendi, or trad
submissive roles for the two play
brings things to a head before n
or much of an understanding r
mental game make successful
just invite a riskier mode of pla
kinds of people the players are a
in the game itself? Is the critic
the moves in the game or incre
of the players (that is, of the sc
made commensurate with each
can be introduced into a game
lack of it in another? The releva
by the controversy over the rol
war, the significance of the ten
situation that depends on mutu
posals to reduce the tempo of m
graphically, together with disag
be such a thing as limited war .
rope. Incrementalism may be co
analysis, once the necessary er
identified by experiment or obs

These questions have concern
the possible role of the mediator
by three or more participants, e
author conjectures that — at lea
many of the empirical results wo
the larger number of players. A
nation involved in the formati
lend itself to experimental stud
tary, symmetrical schemes that

941t is not only that limited war
extreme violence; it must also seek to
lest the rapidity with which operation:
lishment of a relation between political
ship is lost, any war is likely to grow
effort” (Henry A. Kissinger, Nuclear W
19571).
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e seems to be less chance to de-
tion of trust, or dominant and
rs, because the pace of the game
wch experience has been gained
ached. But does a more incre-
collaboration easier, or does it
v ? Or does this depend on what
nd on what suggestions we plant
al factor the incrementalism of
mentalism in the value systems
oring system)}? Or can these be
other, so that incrementalism
in one dimension to offset the
nce of these questions is attested
> of nuclear weapons in limited
ptation to surprise attack in a
al deterrence, and various pro-
odern war and to isolate it geo-
reement over whether there can
on the continent of western Eu-
mparatively amenable to formal
npirical benchmarks have been
ervation.®
ed two-person games, except for
. Similar games could be played
ich on his own account; and the
st among “successful” players —
uld appear in sharper relief with
ore generally, the kind of coordi-
m of mobs and coalitions may
v. In contrast to the more sani-
- have sometimes been used to

must find means to prevent the most
slow down the tempo of modern war
; succeed each other prevent the estab-
and military objectives. If this relation-
by imperceptible stages into one all-out
eapons and Foreign Policy [New York,
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study the formation of coalitio
more interesting to introduce .
precedents, orders of moves, im)
and various connotative details
zation of groups. Certainly the i
of coalitions by various kinds
imperfect communication syster
experimental study.”

TAlex Bavelas has described an ex
each of five separated players must pas
they reach a distribution of the pieces t
squares. The pieces are so cut that ma
is, squares that use a combination of
more squares te be formed with the r
happens when these deceptive “succes
completed a square it is understandabl
which he can take a course of action
some extent upon his perception of th
tern of communication should have w
.. . have revealed . . . that the bindi
great, and that, with any considerable
solution is improbable” (“Communica
in D. Cartwright and A. F. Zander, Gr
Some very suggestive experimental we
of what is equable,” is reported by Cha
the Real War with Communism,” Jc
(December, 1939).
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15 in game theory, it might prove
deliberately certain asymmetries,
perfect communication structures,
, in order to study the crystalli-
nfluence exerted on the formation

of asymmetrical and otherwise
ns often lends itself to systematic

oeriment in pure coordination in which
s geometric pieces among themselves until
hat permits the formation of five separate
ny “wrong” squares can be formed, that
pieces that makes it impossible for four
>maining pieces. He is interested in what
ses” occur. “For an individual who has
y difficult to tear it apart. The ease with
‘away from the goal' should depend to
e total situation. In this regard the pat-
ell-defined effects. . . . Preliminary runs
ng forces against restructuring are very
amount of communication restriction, a
ion Patterns in Task-oriented Groups,”
up Dynamics [Evanston, 19531, p. 493).
rk, especially on “the biased perception
rles E. Osgood, “Suggestions for Winning
urnal of Conflict Resolution, 3:304-03
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RANDOMIZATION
AND TH

In the theory of games of pure
domized strategies play a central
to say that the potentialities of ra
most of the interest in game theor
half decades.? The essence of rand
sum game is to preclude the a
about one’s own mode of play —t
pation of how one may make up
oneself from tell-tale regularities
might discern or from inadverten
adversary might anticipate. In th
common interest, however, randor
role, and the role it does play is r

! John von Neumann, speaking of “the
of good strategies,” namely the theorem
number of pure strategies have a minim
tion”) if mixed strategies are allowed, sa
be no theory of games on these hases witho
period in question I thought there was
‘minimax theorem’ was proved” {“Cor
Econometrica, 21:124-125 [January 19531,

#One can, instead, interpret mixed stra
of introducing continuity of strategies in
no pure-strategy saddle point, thereby ¢
have a saddle point. In this interpretat
zero-sum games is not so different from
One can flip 4 coin to keep an opponent f
it will come up heads or tails; or one ma
tails, to create (in an expected-value sens
and tails. Both interpretations are usefu
sophisticated, the first may better catch tl
itself to a game player. And the first rem
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conflict (zero-sum games) ran-
-ole. It may be no exaggeration
ndomized behavior account for
y during the past one and one-
bmization in a two-person zero-
iversary’s gaining intelligence
0 prevent his deductive antici-
ne’s own mind, and to protect
of behavior that an adversary
t bias in one’s choice that an
2 games that mix conflict with
nization plays no such central
ather different.?

fundamental theorem on the existence
that all zero-sum games with a finite
ax-maximin equilibrium pair (*solu-
id, “As far as I can see, there could
ut that theorem. . . . Throughout the
nothing worth publishing until the
nmunication on the Borel Notes,”
.

tegies In zero-sum games as 2 means
to a discrete-strategy game that has
onverting it into a game that does
ion the role of mized strategies in
their role in the nonzero-sum games.
rom guessing with confidence whether
v flip a coin to “average” heads end
¢) a strategy halfway between heads
1. If the second is somewhat more
1¢ spirit of the problem as it presents
inds us that the problem, even with
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Randomization in the theor
is not mainly concerned witl
being anticipated. In these ga
more concerned with making
mode of play, and anticipate
one’s strategy.

There may of course be zer
larger game. In limited war o
cate rather than to disguise ti
serve, but within those limits
domized way to minimize t!
Again, information samples n
enforced on a sample basis,
yield the other full knowledge
ample, might have to be mo
that yielded each side enoug
forces to reveal compliance or
much that the possibility of s
forces were greatly enhanced.

But the main role of random
on nenzere-sum games is a dif
make indivisible objects divi
homogeneous. Their “expectec
when the objects themselves :

randomization, is still to prevent il
strategy choice, and that the machine
and communicating a choice, and a
outcome of the random process, mt
system.

*In particular cases there may be :
of secrecy or revelation. If in order tc
or that one is in fact capable of fulfil
of the commitment or the capability t
kind that necessarily yields informat
batting the threat. To prove to an e
can overcome his defenses we might
aspect of it, or provide technical kne
do so may aid him greatly in prepar
would fight a local war in an ambi
troops there ahead of time, the enem
their exact location rather than havi
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v of these (“nonzero-sum™) games
1 preventing one’s strategy from
mes, as noted earlier, one is often
the other player anticipate one’s
it correctly, than with disguising

o-sum components embedded in a
1e may be concerned to communi-
1e limits that one proposes to oh-
may sortie his aircraft in a ran-
he enemy’s tactical intelligence.?
1ay be exchanged, or agreements
vhere neither party can afford to
. Arms-control agreements, for ex-
nitored by a sampling technique
h knowledge about the enemy’s
noncompliance without yielding so
uccessful surprise attack on those

ization in the traditional literature
ferent one, It has been a device to
sible, or incommensurate objects
| values” are divisible by lottery
wre not. We flip coins to see who

1 opponent’s anticipation of our actual
rv of choice, the procedures for recording
1y advance preparations required by the
1st remain inaccessible to his intelligence

. tantalizing dilemmma inherent in a choice
 prove that one is committed to a threat,
ling the threat, one must display evidence
» the other party, the evidence may be of a
ion helpful to the second party in com-
nemy that one has a potent weapon that
have to demonstrate the weapon or some
wledge to prove the weapon feasible; to
ing a defense against it. If, to prove we
guous area, it were necessary to station
v would have the advantage of knowing
ng to be prepared in all directions,
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gets the object, and play “double
make change, We can divide the ol
by selecting draftees through a lot
of the eligibles for a long period
them for a short one.

In this role, randomization is e
If the only favors available to be 1
sary and not divisible, a lottery th;
of the favor’s being granted can s
of the promise and reduce the cos
offer to help a person on a large s
what equivalent to offering the cer
may be the additional advantage th
with his need.)

But in this respect a promise i
difference is that a promise is costly
is costly when it fails. A successfu
ried out. If I promise more than I
the promise succeeds, I pay more
that is “too big” is likely to be s
If T threaten to blow us both to
sufficient to threaten our discomfc
since I have neither to discomfort
nothing. If all T had was a grenad
wished for tear gas instead, I mig
the “size” of a tear-gas bomb by t
centage chance that the bomb wo
you failed to comply. But the need
the case of a promise, where any e
so much loss.

The size of the threat can be a
to be equipped to make a threat a
to make than small cnes. If a th
that I do not need to threaten exj
are cheaper than explosive ones,
bomb to make the threat persuasiv
the cheaper tear gas. But grenad
the incentive goes the other way.
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or nothing” when we cannot
bligation of citizenship equally
tery, when we want a fraction
of service rather than all of

vidently relevant to promises,
romised are larger than neces-
it offers a specified probability
cale down the expected value
t to the person making it. An
cale in a contingency is some-
tainty of smaller help. (There
at the contingency is correlated

5 different from a threat. The
when it succeeds, and a threat
1 threat is one that is not car-
need to as an inducement, and
than 1 needed to. But a threat
uperfluous rather than costly.
bits when it would have been
rt, you'll likely still comply;
s nor to kill us, the error costs
e to explode in our midst and
ht scale down the grenade to
reatening an appropriate per-
uld go off, killing us both, if
to do this is not as clear as in
xcess in the value promised is

problem if it costs something
nd if bigger threats cost more
-eat of tear gas is enough, so
losion, and if tear-gas bombs
and if I have to display the
e, it is better to threaten with
»s may be cheaper, and then
For many interesting threats
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the greatest cost is the risk of
ordinary “cost” is not a contr

THE RIS]

The risk of failure, howeve
moderate rather than excessi
can be made is some horrendo
it down by attaching it to a lo
specified probability that it w
is forthcoming, not by comm
the jointly painful punishmen

To illustrate, consider the r
has first choice, followed by
option of making a prior th
(Interpret X and ¥ as posi
Row’s strategy is clearly to f
column If. If he makes no tl
that Row will then choose i.
that Row is committed to it
choice of II yields unattractix
Column can be expected to cl

The condition is that Row
wrong ! Maybe he completely 1
this particular adversary is dra
everyone, but not quite everye
the matrix, and a few deviant
ence system and prefer the loy
Alternatively, Row may get hi
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having to carry it out, and the more
olling factor.

{ OF FAILURE

r, does give an incentive to choose
ve threats. If the only threat that
us act, one may be tempted to scale
ttery device — by threatening some
1] be carried out unless compliance
tting oneself to the certainty that
t would be administered.

I 11
0 1
0
of -X%
-Y
6. 17

aatrix in Fig, 17, in which Column
Row, but in which Row has the
eat to constrain Column’s choice.
tive numbers.) On one condition,
hreaten row ii if Column chooses
weat, Column chooses IT knowing
Given the threat — and assuming
and that Column knows it — the
e outcomes for both of them, and
100se 1.

be quite sure that nothing will go
nisjudges Column’s payoffs. Maybe
wn from a universe in which nearly
ne, has preferences as indicated in
s have a radically different prefer-
ver right cell to the upper left one.
mself committed to his threat but
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fail to communicate it convincingl
mistakenly ignores the threat, cond
right-hand cell. Again, Column h
prior commitment through his ow
communicate it accurately to Row
into account, or Column may have
to Row that eliminates the possibi
own commitment will only guar:
both players. Whatever the reason
some probability that the threat
account we may have a reason for
tive” payoffs in the lower right-ha
attractive as they are.

If Row is confined to “pure” s
his threat or commitment without
he can do nothing but wish that tt
hand cell were not so unattractive
threat he can in fact “scale it dc
high cost of failure. If, for examp!
to a choice of row ii in the event
to a seo-so chance between i and
hope to frighten Column into a ¢
seriousness of the risk of failure.

We can be more specific. Let P
the threat will fail for any reason
purpose this is an “autonomous’
Row’s strategy.) Let Row now th
ability equal to #, in the event Colu
if Column fails to comply there i
will choose i1 to their mutual discc
will choose 1 to their mutual relief
choose?

First, how large does = have to |
at all, that is, to make it effective
for any of the autonomous reasons
tion of Column’s choice when he
If Column chooses I he gets o. If 1
a weighted average of 1 and — X,
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y to Column, so that Column
emning them both to the lower
imself may have arranged a
n choice of II, and failed to
in time for Row to take this
suffered a disability unknown
lity of I; in that case, Row’s
intee the worst outcome for
s for failure, there is perhaps
will fail. If we take it into
Row to wish that the “puni-
nd cell were not quite as un-

rategies — if he must specify
reference to error or chance —
e numbers in the lower right-
. But if he can randomize his
wn” to reduce somewhat the
le, he can commit himself not
that column 1T is chosen, but
ii in that event, he may still
hoice of I while reducing the

stand for the probability that
whatsoever. (For our present
' probability, independent of
reaten to cheoose ii with prob-
mn chooses II. In other words,
» a probability of = that Row
mfort, and of (1 — =) that he
. What value of = should Row

e to make the threat effective
assuming that it does nof fail
involved in P? This is a ques-
is confronted with the risk .
e chooses [T his expectation is
with weights of (: — ») and =
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respectively. If this average
choose I — subject to the a
one reason or another he wil
motivation toward I. The ¢
thus 4
o> (1
T > I—--{
Second, assume that any t
lished by the preceding form
bilities (1 — P) and P respec
payoff is 41, If it fails, his
of o and — ¥, the weights be
expected value of the outco
enough to be effective at all, is

(1—P)+ Plo-

This value is evidently highe
should therefore arrange the
meets the first condition. For
to have an expected value gr
can expect from this particul.
value of = must be arranged

1—P-
or I—P
P
Thus the effective range for =
1—P
P

And there is no threat at all
between these two limits, if

¢ Since the analysis depends only
absolute valuations of the payoffs
is done by adepting, for each pla
preferred payoff equal to 41 and
terpretation, then, of the expressior
ference between Column’s upper rig
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is less than o, he is motivated to
utonomous probability, P, that for
1 choose 1T in spite of his apparent
ondition for an effective threat is

—7) — =X,

1

X

hreat with » above the floor estab-
ula will succeed or fail with proba-
tively. If the threat succeeds, Row's
- expectation is a weighted average
ing (1 — =) and « respectively, The
me, then, when the threat is large
given by

—'rrY) =1— P — PrV.

r, the lower is the value of ». Row
lowest value of = that he can that
g threat to be worthwhile at all —
eater than zero, which is what Row
ar matrix if he makes no threat —a
that meets the condition

- Pz¥V > 0

I>
% ™.

in this example is given by
1 > > 1
Yy T4 X

worth making if there is no room

ot comparisons of the differences between
for the two players separately, no violence
yer, a scale of measurement that sets his
his next preferred payoff to o. The full in-
L 1/(1 4+ X), is: the ratio of (x) the dif-
ht and upper left payoffs, to (z) the sum



RANDOMIZATION OF PRO]

1-P ]
PY 14
P X
1 —-P > Y
Only a “fractional” threat—a th
worth making if:

or

1— P
PY
P
1— P

< I
or

>I
Y.

Here is a case, then, in which th
to the certainty threat, and in w
worth making at all while the form
on the risk of failure, a risk that b
of the size of  itself, This is a s
If we interpret P as the probabilit;
adversary and exaggerate his prefq
right cell, our assumption implie
payoffs in the population. It impli
whose payoffs are adequately rep
our matrix, or a man whose payoff:
vant threat — within the range of
suade him, If instead we suppos:
payoffs in the upper and lower ri;
shaped frequency distribution wit
our particular adversary had been
bility that our threat would succe

of the diffcrences between (a) his upper 1
his lower right and upper left pavofis. The
flects advantage alrcady taken of this sca
parameter to characterize the relevant rel
a later problem that involves the lower le
and a second parameter would be required.
simplificd if the lower left payoff can be t:
still illustrate the point; we get less compl
that way.) On the interpretation of thesc
Meaning of CUtility Measurement,” Amer
(March, 1953), or Luce and Raiffa, pp. 12—
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[
X
+ 1

reat with = less than 1 —is

e fractional threat is superior
hich the latter could be mnot
er were, The argument hinges
as been assumed independent
somewhat special assumption.
v that we have misjudged our
rence for avoiding the lower
s a bimodal distribution of
es that we have either a man
resented by the numbers in
s are so different that no rele-
ralues up to » = 1 — will dis-
2d that the ratio of column
sht-hand cells showed a bell-
hin the population, and that
drawn at random, the proba-
ed would vary directly with
ight and upper left pavoff and (b)
- simplicity of the formulaze thus re-
ling convenience. It takes only one
ations among three valuations. (In
ft cell, all four pavoffs are relcvant
~That case, however, can be further
1ken equal to one of the others and
ete knowledgze but more o’s and 1's
- numbers see A. A. Alchian, “The

ican Economic Review, 43: 206-30
8.
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the value of = itself. The p
random from the universe o
specified probability of appr
varies directly with the lat
analyzed above treats burgl
those, let us say, who steal
terred in accordance with th
who steal for fun and are
magnitude entered in the I
hand, if our probability of

of communication with the
reason for supposing the prol
of the particular threat bei

It is interesting to notice

fillment to our threat is, in th
lent to scaling down the size
this, interpret X in the lowe
be levied on both Row and (
the whip or days of imprisc
threat is fulfilled. If X is the
or days that Row can threa
specification of what fractior
alty is to be exacted; if » i
and Column receive exactly
If we interpret the matrix in
provides the optimum threat
through the same analysis ar
before, namely, » is to be as
mum value equal to 1/{1 + .
as a probability of threat full
threat is to be certainly carr
come to the same thing, and
seems fair to say that in thi
that of making divisible an

threat, of making possible a ¢
available. (It should be noted
reducing the probability of i
value of the outcome propor
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robability that a burglar drawn at
 burglars will be deterred by some
hension and conviction presumably
ter probability; the simple model
ars as divisible into two classes —
| for money and are certainly de-
e numbers of the matrix, and those
beyond reach of any threat of the
ywer right-hand cell. On the other
failure reflected, say, a breakdown
adversary, there might be better
»ability of failure to he independent
1g communicated.
that attaching a probability of ful-
e above model, substantially equiva-
of the threat more directly. To zee
r right-hand cell as a fine that will
“olumn, or a number of lashes with
nment that both will suffer if the
maximum number of dollars, lashes
ten, let = be interpreted as Row’s
1 of the maximum permissible pen-
- set at o.5, for example, both Row
half their maximum punishments.
this way, and ask what value of »
- from Row’s point of view, we go
id we reach the same conclusion as
small as possible subject to a mini-
X). Thus we can interpret = either
illment or as the scale on which the
ed out. Since the two formulations
| we can interpret = either way, it
s case the role of randomization is
otherwise too large and indivisible
‘smaller” threat than was otherwise
though, that to reduce a threat by
ts fulfillment reduces the expected
tionately for both players, while a
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direct reduction in size might ne
changes in value or utility for tl

THE RISK OF INADVE.

There is another “cost” eleme
threat. This is the risk that one
tently, even if the adversary doe:
complied if the threat hadn’t gor
a chance). The gun that threats
may go off accidentally before !
dog that threatens to bite tres
not trespass.

If a hitchhiker pulls a gun on
threatens to kill them both unle
out the window, making his th
to the floor and creating a manj
is some chance that the accident
has a chance to comprehend the
the risk of accidental fulfillment
The only way one can make th
Until the driver speeds up the hif
him; once he does speed up, th
time it takes the hitchhiker to
his speed. There is therefore an
be, that the risk is present; the
must therefore be one that is s
the driver during this initial in
definitely safe at all speeds unde
off the road at exactly sixty an
tween that carried a moderate ri
have no incentive to incur a dan
would know it and not respond |
It is the possibility of a *fractio
the risk but not the certainty

® Randomization may also bhe integra
threat itself, or be involved in the d
wishes it or not. So the interpretation
manipulating the size of the threat is ap
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't he restricted to proportionate
le two parties.) ®

RTENT FULFILLMENT

nt that can motivate a reduced
> will fulfill the threat inadver-
5 comply with it (or would have
e off accidentally before he had
ns a burglar or hold-up victim
e has a chance to comply. The
yassers may bite some who do

he driver of a car and the driver
s the hitchhiker throws his gun
eat by pressing the accelerator
fest risk of fatal accident, there
will occur before the hitchhiker
threat and comply. In this case,
is an integral part of the threat.
e threat is to start fulfilling it.
chhiker has no reason to believe
ere is some minimum length of
comply and the driver to relax
interval, however short it may
risk entailed by the high speed
mall enough to be tolerable to
terval. If instead the car were
r sixty but would certainly skid
d there were no gradations be-
sk of accident, the driver could
gerous speed and the hitchhiker
0 a verbal threat of high speed.
1al threat,” a threat that carries
of death, that gives the driver

lly related to the arrangement of the
scision process whether the threatener
of randomization as just a means of
plicable only in some cases.
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anything to work with; but to
it for some finite period.

If in situations of this kind
in the hitchhiker case — that tl
is proportionate to the probab
threat if the adversary does not
pensity to bite innocent passersh:
to bite those who enter the p
that is not very dissimilar to t
the same matrix as before (ig
that a potentially effective thre:
sent the probability of inadverte
of # is the same as before. The
Row, which must exceed o if h
by the left-hand side of the form

(I - a.1r) — d
I

a1 -+ V)

The optimal threat is again or
limit; there is an upper limit tc
depending on the relative valu
parameter a, it may or may no
value for r at all.

or
>

RANDOMIZED

Having found a rationale for
quire whether the tactic of “un
one that in certain cases can a
certain. As indicated in Chapte
-— that is, a definite commitmer
lent to “first move” in a two-|
one would otherwise have to m
taining the equivalent of first m
pretation if we suppose that R
game but who has the option t
commits himself to a go-50 chi

*Pp. 47, 122,
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put it into effect he has to suffer

we suppose — as is roughly true
1e risk of inadvertent fulfillment
ility, =, that one will fulfill the
comply — if the watchdog’s pro-
y is proportionate to his proclivity
remises — a formula is obtained
he one already arrived at. Using
noring this time the probability
t may fail) and letting ax repre-
nt fulfillment, the minimum value
expected value of the outcome to
e is to make the threat, is given
1la
=V > o,

I

> x

e that barely exceeds the lower
= that may be less than 1; and,
es of X and ¥ and the “cost”
t be possible to find a profitable

COMMITMENTS

a “fractional threat,” we can in-
conditional commitment,” too, is
lvantageously be made less than
rs 3 and 5% a pure commitment
1t to a pure strategy — is equiva-
yerson, two-move game in which
ove second; it is a means of ob-
ove, We have to relax that inter-
ow, who has second move in the
o commit himself ahead of time,
ince of choosing row i or ii, To
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do this one must retain the right
the right to commit oneself ahe
to move first, by a definite choi
ized commitment would be lost.
is equivalent te a “first move”
with odds set by the player, wi
move known to the other player
The same payoff matrix (Fig.
situation if we change the rules
unconditional commitment prior
mitting him to make his choice ¢
mitment to ii induces a choice of
the lower left cell —to which R
no reward, Row’s problem is tha
umn into I, but he needs row i
can be achieved by a randomize
to a randomized choice. If Row i
chance) to select i or ii after C
choose 1T as long as X is greater
an expected value of o.5. If Ro
choosing ii) at just above 1/(1 4
value consistent with Column’s -
in the lower left cell differs fron
mula for optimum value of = dif
in the lower left cell were —1,
than so per cent chance of ii wot
—X or worse, no probability m
any mixture with = large enoug
too large to yield Row a positi
There is another rationale for
case just discussed, it was Row
cell in I that led him to minimi:
Column’s motivation that deman
a fractional value of =. In this
il induces Column to choose II;

" That is, as long as the payoff to Col
his payoff in the upper left as much as |
upper left. See the earlier footnote on
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to move second, exploiting only
ad of time; if one had actually
ce, the possibility of a random-
- (The randomized commitment
determined by a random device
th the odds but not the actual
“before his own move.)

1} can be used to illustrate this
of the game to permit Row an
to Column’s choice but not per-
epend on Column’s. A firm com-
“column I but is wasted because
yw 15 now committed — contains
t he needs row ii to induce Col-
to profit from I. A compromise
d commitment —a commitment
s committed to flip a coin (50-50
‘olumn has chosen, Column will
- than 1.7 In that case Row gets
w sets = (the probability of his
- X} he gets the largest expected
choice of 1. (If Column’s payoff
1 zero, say c.5 or —o.5, the for-
fers somewhat.) If Row’s payoff
no commitment with a greater
ld serve. And if that payoff were
ixture of i and ii would work;
h to induce column I would be
se expected value.

a fractional commitment, In the
's own preference for the upper
e the value of ». In Fig. 18 it is
ds some chance of row i, that is,
case, a firm commitment to row
a firm commitment to i induces

umn in the lower right cell falls short of
the payoff in the upper right exceeds the
the scaling of payoffs.
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i

3

F1c

Column to choose I; no commi
ferring II; a threat to choose i
ineffective unless Row promises
all of these “pure-strategy” cas
2. He can, however, do slightly |
He can, because he and Column
disagreeing only over the choic
offers Column a 5o-50 chance be
an expected value of 2 in the fi
and chooses the first. This leave
Since Row has a preference for |
ity of that row consistent with f
a preference for column I. That
« for which (in the matrix shown

41 —7) >
3/5

This particular mixed commit
of a fractional threat with a fr
“threatens” a relatively high prc
is chosen and “promises” it if T is

He could do even better if ]
Column's choice. Any probabili
tional on a choice of column I,
certain that Row will retaliate |
he is limited to making his thre
good — if he has to attach the s
— the upper limit to an effectis
pected value to Row of 2.6 (a
separate x for the promise, the u
payoff of 2.75 {and only 1.0 fo

or
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II

] 1

2

. 18

tment at all leaves Column pre-
unless Column chooses 1 will be
to abstain from choosing ii. In
s, Row ends up with a score of
etter with a mixed commitment.
. are both attracted to column I,
e of Row in that column. If he
tween rows i and ii, Column gets
rst column, of 1.5 in the second,
s Row an expected value of 2.5,
i, he wants the highest probabil-
he need to provide Column with
is, he wants the largest value of

)

(1 — ) + 27
> o,

nent can be called a combination
actional promise. Row, in effect,
bability of i in the event that II
chosen.

e could make = conditional on
ty up to o.75 for row ii, condi-
is a sufficient inducement if it is
or column IT with row i, But if
at no worse than his promise is
ame probability to both of them
e value of 7 is 0.6, with an ex-
nd of 1.6 for Column). With a
pper limit is 0.75 for an expected
r Column).



THE THREAT
SOMETHING

It is typical of strategic thre:
the threat faiis and has to be c
to both sides. The purpose is de
post. Making a credible threat i
have to carry out the threat, or «
incurring penalties that would n
acknowledged purpose of statior
as g “trip wire” was to convince
would involve the United State:
the United States wanted to be
from the commitment was phys

As a rule, one must threaten t
act, if the threat fails, To say th:
may not, and to say this is to
power of decision — that one is 1
one may carry out the threat, n
invite the opponent te guess wh
himself and his opponent or to
more, if one says that he may —
ponent fails to heed the threat, a
carry it out, he only confirms hi:
has a clear choice to act or to a
{consoling himself that he was
never said that he would act for

There are threats of this kin
fective in spite of this loophole.
through a process that is a deg




THAT LEAVES
TO CHANCE

ts that the punitive action — if
irried out — is painful or costly
terrence ex ante, not revenge ex
nvolves proving that one would
reating incentives for oneself or
1ake one evidently want to. The
iing American troops in Europe
the Russians that war in Europe
5 whether the Russians thought
 involved or not — that escape
cally impossible.
hat he will act, not that he may
it one may act is"to say that one
confess that one has kept the
10t committed. To say only that
ot that one certainly will, is to
ether one will prefer to punish
pass up the occasion. Further-
-not that he will-— and the op-
nd the threatener chooses not to
s opponent’s belief that when he
bstain he will choose to abstain
not caught bluffing because he
sure},
d nevertheless that may be ef-
They can work, however, only
ree more complicated than firm
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commitment to certain fulfillme
inadvertently and may entail
reason they are less likely to be

The key to these threats is t
carry them out if the threatene
decision is not altogether under
is not quite of the form “I may o
but, has an element of, “I may
altogether sure.”

Where does the uncertain elen
must come from somewhere ou
Whether we call it “chance,” ac
perfection in the machinery of «
do not entirely understand, it
that neither we nor the party
An example is the threat of inac

THE THREAT OF

The thought that general war
— through some kind of accic
failure ; through somebody’s par
a misapprehension of enemy int
of the enemy’s misapprehensio
one. As a general rule one wan
minimum ; and on the particular
strategic forces are put on extr
tive to react quickly is enhance
side may strike first, it seems pa
against impetuous decision, erro
ambiguous modes of behavior.
human and mechanical reasons
war rises with a crisis,

But is not this mechanism i
Suppose the Russians observe t
gressive action tension rises and
condition of readiness for guick
they have so frequently claimed
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nt. Furthermore, they may arise
unintended behavior. For this
recognized and understood.
hat, though one may or may not
d party fails to comply, tke final
he threatener’s control. The threat
r may not, according as I choose,”
or may not, and even I can’t be

ient in the decision come from ? It
tside of the threatener’s control.
cident, third-party influence, im-
lecision, or just processes that we
is an ingredient in the situation
we threaten can entirely control,
lvertent war.

INADVERTENT WAR

-might be initiated inadvertently
lent, false alarm, or mechanical
ic, madness, or mischief ; through
entions or a correct apprehension
n of ours —is not an attractive
s to keep such a likelihood to a
- occasions when tension rises and
aordinary alert, when the incen-
d by the thought that the other
rticularly important to safeguard
r5 of judgment, and suspicious or

It seems likely that, for both
, the probability of inadvertent

self 2 kind of deterrent threat?
hat whenever they undertake ag-
this country gets into a sensitive
action. Suppose they believe what
— that an enhanced status for our
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retaliatory forces and for theirs
accident or a false alarm, theirs o
cident, resulting in war. May the
all-out war, then, depends on their
aggress and intimidate, falling s
against other countries?

Notice that what rises — as far
concerned — is not the risk that t
all-out war, but the risk that war
not. Even if the Russians did not
the particular misbehavior they 1
uneasy about the possibility tha
general war or initiate some dj
only in massive war or massive
not be confident that we and the
consequences of our actions in an
tion altogether under control.

Here is a threat —if a mecha
may act massively, not that we
credible. Its credibility stems fror
precipitating major war in respo
limited to the possibility of our co
fore extends beyond the areas ar
deliberate threat is in force, It do
to launch all-out wat, or on our b
the Russians confront us with th
aggressive move. The final decisio
the Russians to estimate how suc
precipitating war under the circt

The threat — if we call this cc
“threat’” — has some interesting
we realize it ot not. Even those
massive-retaliation threat was a p
sion during the last several yea
Russians have not engaged in mc
note that the threat we voiced w
plicit threat that we might be tri;
of ourselves, Furthermore, even |
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may increase the danger of an
r ours, or of some triggering in-
y not perceive that the risk of
own behavior, rising when they
vhen they relax their pressure

as this particular mechanism is
he United States will decide on
will occur whether intended or
expect deliberate retaliation for
1ad in mind, they could still be
- their action might precipitate
namic process that could end
Soviet withdrawal, They might
2y could altogether foretell the
emergency, and keep the situa-

nism like this exists — that we
ertainly will. It could be most
n the fact that the possibility of
nse to Soviet aggression is not
olly deciding to attack ; it there-
d the events for which a more
es not depend on our preferring
eing committed to, in the event
e fait accompli of a moderately
n is left to “chance.” It is up to
cessfully they and we can avoid
imstances.

ntingent-behavior mechanism a
features, It may exist whether
who have doubted whether our
otent deterrent to minor aggres-
rs, but are perplexed that the
re mischief than they have, can
as backed by an additional im-
rgered by Soviet actions in spite
f we prefer not to incur even a
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small probability of inadverte
mechanism deliberately, the
product of other actions that

take. We may get this threat v
(and the Russians) take precau
knowing this, the Russians may
Finally, the threat is not discre
plish their purpose without tri
mate that the chance of inadver
rises from very small to not-so
they go ahead anyway, and no
little reason to suppose that tl
and little reason to suppose th
any more than a person who :
roulette should decide it isn’t d

LIMITED WAR AS A

Limited war as a deterrent
pretation as an action that enh
war. If we ask how the Westerr
deter a Russian attack or to
usually runs in terms of a seque
on a moderate scale, we could 1
war ; it would not be a decision
tion, If we can resist the Russ
either give up the idea or them
scale of violence. At some poi
from limited war to general wa
with that choice. 1f this is not
envisaged, it at least seems typi
liberate decisions — decisions to
it, to initiate a war or not to,
or not to, to respond to a challe

But another interpretation c
danger of all-out war is almost
rence of a limited war; it is aln
largement of limited war. This
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nt war, and would not use this
hreat” in question may be a by-
we have a powerful incentive to
‘hether we like it or not when we
tions commensurate with a crisis;
have to take the risk into account.
dited even if the Russians accom-
rgering war. If the Russians esti-
ent war during a particular month
-small if they create a crisis, and
major war occurs, they still have
1eir original estimate was wrong,
at repetition would be less risky,
survives a single play of Russian
angerous after all.

GENERATOR OF RISK

to aggression also requires inter-
ances the probability of a greater
1 forces in Europe are expected to
resist it if it comes, the answer
nce of decisions. In case of attack
nake the decision to fight limited
to proceed with mutual annihila-
izns on a small scale, they must
selves take a step upward on the
1t there is a discontinuous jump
r, and we hope to confront them
the typical sequence of decisions
cal in one respect: it involves de-
take an action or to abstain from
to step up the level of violence
nge or not to.

an be put on limited war. The
certainly increased by the occur-
108t certainly increased by an en-
being so, the threat to engage in
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limited war has two parts. One is
on the other side, in casualties, e
of face, or anything else. The se
other party, together with one’
general war.’

Here again is a threat that all
certainly will occur, if the other
Again, whether it does or does
gether controlled by the threates
occur — just where the fault, init
occur — is not sure. Whatever i
tween great powers a risky thin;
neither side can altogether dispel
or the critical action that initiat
something that should necessari
together deliberately. “Chance”
war occurs or not, with odds tha
on the nature of the limited w
oceurs,

Why would one threaten limit
deter an attack? First, to thre:
this analysis —is to threaten a
tainty of it; it is consequently a
retaliatory threat and more app
Second, it has the advantage, i
intentions or commitments, of
engage in limited war, creating
that we threatened to create, wit
the price we both pay ior the
pay instead the lesser price of
the enemy can reduce by withe

Third, in case the enemy is in
misjudged his motives or his ¢
gressive action has gotten up toc
actions are being carried out b

! The same point is stressed by Glem
Punishment” (Research Monograph 1T
International Studies, January 2, 1939)
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the threat to inflict costs directly
penditures, loss of territory, loss
cond is the threat to expose the
5 self, to a heightened risk of

-out war may occur, not that it
party engages in certain actions,
not occur is not a matter alto-
er. Just how all.out war would
iative, or misunderstanding may
¢ is that makes limited war be-
1, the risk is a2 genuine one that
if it wants to. The final decision,
es an irreversible process, is not
ly be expected to be taken al-
helps to decide whether general
- are a matter of judgment based
ar and the context in which it

>d war rather than all-out war to
iten limited war — according to
risk of general war, not the cer-
lesser threat than the massively
ropriate to certain contingencies.
1 case the enemy misjudges our
an intermediate stage: we can
precisely the risk for bhoth of us
hout thereby making general war
nemy’s mistaken judgment. We
 risk of general war, a risk that
rawal or settlement.

ational or impetuous, or we have
ommitments, or in case his ag-
» much momentum to stop, or his
y puppets or satellites that are

1 H. Snydet, “Deterrence by Denial and
Jo, 1: Princeton University Center of
y PP. 12, 26.
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beyond his immediate power to
threatening risk rather than c
war, thinking it not teo late to s
go ahead with it or have our t
threaten him with a one-in-twe
event he proceeds, and he does
and have nineteen-to-one odds ¢
Of course, if we scale down ther
too; it may degrade the threat
in cases where there is danger
enemy’s commitment to an ac
ability to control his own agents
moderate risk may deter anythi
If we give this interpretatiol
corresponding interpretation to
largement, of the war. The thre
a limited war is not, according
solely according to the immedia
but also according to the delibe
it poses. Just as a moderate lim
factor the likelihood of major w
a progression from conventional
probability by another factor.
We are led in this way to a ney
The analogy for our limited-war
to this argument, a trip wire th
if it is in working order and fail
have is a graduated series of trij
mechanism, with the daily pro
as the enemy moves from wire t
analogy, it should be emphasize
wire detonates general war is-
side our control, and the Russiz
The same interpretation mig
argue that the Chinese or Russi:
of major war, not just by the
or winning one at excessive cg
that we would exercise every



RANDOM INGREDIENT

control, there is some prudence in
ertainty, If we threaten all-out
top him, and it is, we must either
hreat discredited. But if we can
nty chance of all-out war in the
proceed, we can hold our breath
f getting off without general war,
isk to us, we scale it down to him
to put too much safety in it. But
that we completely misjudge the
ion, or completely misjudge his
, allies, or commanders, the more
ng that is still within his control.
1 to limited war, we can give a
enlargements, or threats of en-
at to introduce new weapons into
' to this argument, to be judged
te military or political advantage,
rate risk of still larger war that
ited war may increase by a large
ar within the next thirty days, so
to novel weapons may raise that

v interpretation of the “trip wire.”
forces in Europe is not, according
at certainly detonates all-out war
s altogether if it is not. What we
> wires, each attached to a chance
bability of detonation increasing
o wire. The critical feature of the
d, is that whether or not the trip
— at least to some extent — out-
ns know it.

ht be true of Quemoy. One can
ans were deterred by the prospect
prospect of losing a limited war
st. Even if they were convinced
skill and caution to keep a war
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limited, and they were preparec
themselves, they may simply have
to bigger and bigger wars is not ¢
stand or can foresee, and that the
was appreciable.

RISKY BEHAVIOR |

If one of the functions of limi
liberate risk of all-out war, in orc
to make pursuit of his limited obj
the usual precepts for behavior ir
supreme objective may not be to
rather to keep the risk of all-out v
zero. At least this may be the :
danger of “losing” a limited wai
enemy’s aggressive advances car
local resistance, the more reason
the deliberate creation of mutua
the aggressor can design his advar
seems fraught with explosive po
resistance will seem.)

Deliberately raising the risk of
fits the context of limited war. (
risk just by saying so. One cann
that yesterday one was only abo
out war but today it is 7 per cent
One has to take actions that —
continue to be just as concerne
limited — leave everyone just a
be kept under control.

The idea is simply that a }imi
degrees, At any point one has s
much “out of contrel” it is. Anc
breaches of limits, manifestation
ing and assertive acts, adoption
adoption of headstrong allies and
assing tactics, introduction of



OMETHING TO CHANCE 193

| to exercise skill and caution
: felt that the process that leads
me that they or we fully under-
-risk, though numericaily small,

[N LIMITED WAR

ed war, then, is to pose the de-
ler to intimidate the enemy and
ectives intolerably risky to him,
 limited war need revision. The
assure that it stays limited, but
rar within moderate limits g¢bove
strategy for the side that is in
. The less likely it is that the
1 be contained by limited and
there may be to fall back upon
1 risk. (Alternatively, the more
1ces so that even local resistance
tential, the less attractive local

all-out war is thus a tactic that
Jf course, one cannot raise the
ot just announce to the enemy
1t 2z per cent ready to go to all-
~and they had better watch out,
assuming he and his adversary
d and careful to keep the war
ittle less sure that the war can

ted war can get out of hand by
me notion or sensation of how
| various actions — innovations,
5 of “irresponsibility,” challeng-
of a menacing strategic posture,
collaborators, spoofing and har-
new weapons, enlargement of
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troop commitments or the area
anyone’s judgment of how mucl
To share such an increase in ris
an overpowering incentive to l:
shared risk by Trreversible ma
only the enemy’s withdrawal ca
wise it may turn out to be a cor

REPRISAL AN

Limited local war is not the ¢
risky behavior may be used a
threats of massive retaliation
possibility of less-than-massive
Few serious analyses of war o
lished.? The idea that one mig
Soviet troops invade a country,
day until they quit, has been oc
cally but not systematically exp
of hostile acticn on a small s
ports, jamming communications

There are a number of Rus
hostile sort that might provide
nor the dramatic act to trigg
harass, blackmail, or blockade
allies, a peacetime campaign to
radar, tricks with nuclear weaj
instigation of sabotage in NA'
insurrection, or even the use of
disturbances within their own s
combat these actions by like m
not be wise to insist that we ar
retaliation. If something were t
of a small but appreciable sha;
considered. (Or, if not, at leas

? A recent serious discussion is Mort
Retaliation” (Policy Memorandum 19
Princeton, April g, 1959).
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of conflict — tend to raise almost
1 “out of control” the situation is.
: with an enemy may provide him
1y off. Preferably one creates the
neuvers or commitments, so that
n tranquilize the situation; other-
itest of nerves,

> HARASSMENT

only context in which deliberately
5 a type of threat. Between the
and of limited war there is the
retaliation, of graduated reprisal.
[ limited reprisal have been pub-
ht “take out” a Russian city if
and keep “taking out” one every
casionally adverted to journalisti-
lored. Similar in spirit is the idea
cale — sinking ships, blockading
, or whatever it may be,

sian actions of an aggressive or
neither locale for a limited war
r massive retaliation: efforts to
 neutral countries or American
jam our early-warning and other
yons as part of a war of nerves,
"0 countries, flagrant support of
unaccustomed violence in quelling
atellites, It may do little good to
ieasures of our own; it may also
e about to boil over into massive
0 be done, the deliberate creation
ed risk of general war might be
t the purpose and significance of

on A. Kaplan, “The Strategy of Limited
of the Center of International Studies;
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the Russians, providing them witl
the risk by acting or to withdraw
This is not the only interpretat
may be that we could win militar
scale, and that for the Russians t
continuous jump that they woul
fear of provoking a discontinuous
limited war would contain a “de
ment of the war, Even so, an im
of even small-scale war might b
promises a small but appreciable i
enormous war, the probability be
sians believe the West could bring
to make it unprofitable for them
It is worth noting that this i
threat of limited war may be pote
pectation that we would win it
war is not just local military act
“retaliation” on the Soviet homelz
tion, but a small probability of 8

BRINKM/

The argument of this paper lea
ship and a concept of the “brink c
view, the sharp edge of a cliff wl
down, and decide whether or not
slope that one can stand on with
gets steeper and the risk of slippi
the chasm. But the slope and the
regular ; neither the person stand
quite sure just how great the ris
when one takes a few more stef

®In the author’s opinion the dispatch
1958 was not only both risky and succes
the risk — a risk that the Communists «
their response.
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1 the option either to terminate
to meet our objectives.

ion of such action, of course. It
ily if the fight stays on a small
y enlarge it would require a dis-
1 be deterred from taking for
response. In that case the initial
errent” threat against enlarge-
portant reason why the threat
e effective is that such a war
ncrease in the probability of an
ing small enough that the Rus-
itself to create it, large enough
to let it occur.®

1terpretation suggests that the
nt even when there is little ex-
In these terms, a limited local
ion: it contains an element of
ind — not a small béf of retalia-
. massive war.

\NSHIP

ds to a definition of brinkman-
f war.” The brink is not, in this
here one can stand firmly, look
o plunge. The brink is a curved
some risk of slipping, the slope
ng greater as one moves toward
> risk of slipping are rather ir-
ing there nor onlookers can be
k is, or how much it increases
s downward. One does not, in

of United States troops to Lebanon in
sful but successful precisely because of
rould lessen or aggravate according to
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brinkmanship, frighten the ad
getting so close to the edge th:
do so before anyone can stop hi
onto the slope where one may f
to save himself, dragging his ac
Brinkmanship is thus the del
risk of war, a risk that one doe:
tactic of deliberately letting tl
hand, just because its being out
other party and force his acc
and intimidating an adversary
or deterring him by showing tl
he may disturb us so that we sli
to or not, carrying him with us,
The idea that we should “kes
response, particularly about w/
interpretation along these lines
need not threaten the enemy w
the certainty of resistance, but
that we may strike back. This
means confronting the Russian:
mains for us to decide on, one
may guess that after the even
back, particularly if they perf
bites; and if we are unwilling tc
back, and are even unwilling t
may seem to confirm their und
would be if we left ourselves an
an absolute commitment to th
and commit us to an action
to, there may be little to salvag
that we just might decide to
But the situation is differen:
it is clear to the Russians that
while we probably have a way
may or may not retaliate for an
depending on how it suits as a

¢ Children understand this perfectly
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versary who is roped to him by
it if one decides to jump one can
m. Brinkmanship involves getting
all in spite of his own best efforts
Iversary with him.®

iberate creation of a recognizable
5 not completely control. It is the
e situation get somewhat out of
of hand may be intolerable to the
ommodation. It means harassing
by exposing him to a shared risk,
1at if he makes a contrary move
p over the brink whether we want

p the enemy guessing” about our
zether we shall respond, needs an
. It is sometimes argued that we
ith the certainty of retaliation or
just scare him with the possibility
, idea may be misconceived if it
, with a possible response that re-
way or the other. The Russians
t we should prefer not to strike
orm their aggression in moderate
y arrange so that we kave to strike
0 say that we certainly shall, we
erstanding of what our preference
y escape. So, if we are afraid that
> threat might fail in its purpose
we prefer not to be committed
> by trying to persuade the enemy
do it anyway.

- if we get into a position where
we are sufficiently involved that,
out, we may not. To say that we
invasion of some neutral country,
t the time, and that we shall not
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let the enemy make this decisior
what to expect, may confront the
a bluff. But to get so involved in
troops or other commitments thaf
selves about whether we could ey
may genuinely keep the enemy g

In sum, it may make sense to
as long as we are not trying to k
motivation. If the outcome is p:
processes that are manifestly sor
sion and control, we create genuin

THE IMPERFECT PR

Underlying this threat that on
war — the decision being somew
notion that some of the most mor
are taken by a process that is n
“under control,” not altogether ¢
tion can get even into a major w
decision process that might be cal
the response to particular contir
told by any advance calculations,
contingency may depend on cert
esses, or that there will be faulty
tion, misunderstanding, misuse o
mechanical failure.

This idea does not reflect an ur
sion process. In the first place, d
the basis of incomplete evidence
is unreasonable to deny in princ
cable action taken on a false ala
be obsessed with the likelihcod
there may be levels below whic
be pushed without incurring oth

Second, war can occur becaus
to irreconcilable positions from
down, particularly if backing do
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 for us, nor let him know just
enemy with what appears to be
or near a neutral country with
- we are not altogether sure our-
rade a fight in case of invasion,
lessing.

try to keep the enemy guessing
ep him guessing about our own
rtly determined by events and
newhat beyond our comprehen-
e risk for him.

JCESS OF DECISION

e “may”’ retaliate or precipitate
hat beyond his control —is the
nentous decisions of government
t entirely predictable, not fully
leliberate. It implies that a na-
ar somewhat inadvertently, by a
led “imperfect” in the sense that
igencies cannot exactly be fore-
that the response to a particular
ain random or haphazard proc-
information, faulty communica-
{f authority, panic, or human or

wsually cynical view of the deci-
ecisions do have to be taken on
and ambiguous warning; and it
iple the possibility of an irrevo-
rm. (Furthermore, one need not
of false alarm to recognize that
h this particular danger cannot
er dangers that outweigh it!)

¢ both sides become committed
which neither is willing to back
wn requires assuming, even mo-
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mentarily, a condition of milits
cynic to recognize that two g
other’s commitments.

But in the third place, even
sponsible, comparatively cool-]
imperfect decision system, espe
number of reasons, one of whic
pletely centralized dictatorship
in a decision, and they do not h
ments of enemy intentions, and
A decision taken quickly in cris
on whether particular studies h:
tive and forcefulness shown by
who are reacting to a quite unpr
the decision may be taken on de
to whom the decision is delega
the decision that would have
premier or cabinet in consultat
mentary leaders. There may ev
tions in the decision process, s
cannot be settled in advance bu
fully for certain contingencies b
or precedent can be accepted o
pared for. Finally, the need to
amount of advance preparatio
carried out.

For this reason there is no su
tion, or policy of a governmer
even all important foreseeable c
tions add up, what interests ar
collective decision procedure
not fully determinable in advas

If on top of this we recogniz
fimitations on the intellectual
mental decision makers during |
vers on the brink of war, it ou;
a thing as getting into a situati
the nation may successfully ext
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ry vulnerability. And it takes no
overnments may misjudge each

an orderly government with re-
eaded leaders is necessarily an
cially in crises, This is so for a
h is that in anything but a com-
a number of persons participate
ave identical value systems, judg-
estimates of military capabilities.
is may depend on who is present,
ive been completed, on the initia-
particular leaders and counsellors
ecedented stimulus. Some parts of
legated authority, and the person
ted cannot necessarily reproduce
been reached by a president or
ion with congressional or parlia-
en be some necessary contradic-
uch as constitutional issues that
t that make it difficult to prepare
ecause the necessity to break law
nly implicitly, not explicitly pre-
keep secrets puts limits on the
1 for contingencies that can be

ch thing as a “firm” plan, inten-
it to cover every contingency —
ontingencies. How the considera-
e brought to bear, and how the
rorks in future crises is simply
1ce.

e that there are ordinary human
ind emotional ability of govern-
the conduct of dangerous maneu-
tht to be clear that there is such
on from which it looks as though
icate itself but in which there is
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some appreciable risk that, try a
lows itself, it may not succeed.

One does not expect a governn
failings in this regard and to com
incomplete mastery of its own a
strategy. There are also powerful
pointing out to an enemy that or
disastrous errors in judgment an
little unsure how to escape fron
standable, too, that a governme:
not state that it has been attract
possible risk of all-out war that i
things go without saying.

But the basic idea of a threat
is important even if we do not c
tacitly. In the first place it may 1
place, we may misjudge some of
to recognize the presence of a 1
may be a significant part of our
we have never appreciated it. If
an important part of the role o
our analysis of that role may be
recognize it, The usual idea that
does not work, that the Russia
expect it not to work, is mistal
more complicated range of proba
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5 it does within the limits it al-

1ient to call attention to its own
municate to an enemy that this
ctions is an integral part of its
public-relations reasons for not
e is even slightly susceptible to
d false alarms, or that one is a
L 2 risky situation. It is under-
1t engaged in limited war does
d to this military action by the
t entails. The point is that these

that leaves something to chance
onsciously use it ourselves, even
e used against us. In the second
the tactics we do use if we fail
isk-of-total-war ingredient that
influence on the enemy even if
— to take an example — this is
f limited-war forces in Europe,
seriously mistaken if we do not
a trip wire either does work or
ns either expect it to work or
cing two simple extremes for a
hilities.
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THE RECIPROC
SURPRISE

If T go downstairs to investigate
my hand, and find myself face to
gun in his hand, there is danger
us desires, Even if he prefers just
to, there is danger that he may ¢4
first, Worse, there is danger that
wants to shoot. Or he may think t
shoot, And so on. “Self-defense” i
trying to preclude being shot in

This is the problem of surprise
advantage, it is worth while to ave
the other may be about to strike
are about to strike gives us a mot
the other’s motive, But, if the gair
are less desired than no war at
basis for an attack by either side, ]
a modest temptation on each sid
temptation too small by itself t
become compounded through a i
tions, with additional motive for
cessive cycles of “He thinks we
he thinks we think he’ll attack; so
so we must.”

It is interesting that this probl
matically in situations that woul
conflict, like that between the R
burglar and me, is logically equiv
more partners who lack confidence




AL FEAR OF
ATTACK

- a noise at night, with a gun in
face with a burglar who has a
of an outcome that neither of
0 leave quietly, and I wish him
ink 1 want to shoot, and shoot
he may think that I think ke
hat I think ke thinks I want to
s ambiguous, when one is only
self-defense.

 attack. If surprise carries an
rt it by striking first. Fear that
in the mistaken belief that we
ve for striking, and so justifies
s from even successful surprise
all, there is no “fundamental”
Nevertheless, it looks as though
2 to gsneak in a first blow—a
» motivate an attack — might
rocess of interacting expecta-
attack being produced by suc-
think he thinks we think . . .
he thinks we shall; so he will;

em, though it arises most dra-
d usually be characterized as
ussians and us or between the
alent to the problem of two or
: in each other. If each is under
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some temptation to abscond w
little suspicion that the other
thing ; if each realizes that th
suspect himself the object of s
identical with that of a surpris
some members of the mob, th
to rub them out to keep them f
may be tempted to squeal in ¢
of “preclusive self-defense” is
confidence.”

The intuitive idea that init
become larger — may generat
sult of this compounding of ez
fears, is what I want to analyz
I want to analyze whether an
through a rational calculation
of strategy, by two players v
predicament. The intuitive ide
be a real phenomenon and moti
think they perceive that the si
respond by exploding. But w
this phenomenon of “compoun
as a rational process of decisi
of this predicament in which
the logic that governs their ex

INFINITE SERIE

We might begin by trying
A player operates on a set of
series of them. First is the e
other party “really” prefers to
attack even if he does not fea
probability, P,, that the other
fer to attack him, that is, th

1 Game theorists will recognize thi:
to what, for zero-sum games, has be
sum version considered here involve
when to shoot.
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ith the joint assets; if each has a
- may be contemplating the same
e other may suspect too, and may
uspicion ; we have a pay-off matrix
e attack problem, If the heat is on
e rest of the mob may be tempted
rom squealing, and those in danger
elf-defense. So the game structure
the same as that of “partnership

al probabilities of surprise attack
¢ a “multiplier” effect —as a re-
ch person’s fear of what the other
- in this chapter. More particularly,
d how this phenomenon can arise
of probabilities or a rational choice
'ho appreciate the nature of their
a itself, even if misconceived, may
vate behavior ; people may vaguely
tuation is inherently explosive, and
hat 1 want to explore is whether
d expectations” can be represented
n, Can we build an explicit model
'wo rational players are victims of
pectations of each other? !

S OF PROBABILITIES

to set up the problem as follows.
probabilities, a potentially infinite
stimated probability, P, that the
attack, that is, that the other will
r an attack himself. Second is the
player thinks that I “really” pre-
at T will attack him even if I do

; problem as the nonzero-sum counterpart
en called a “dueling game.” The nonzero-
s the question of whether o shoot, not
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not fear an attack on me. Third
thinks I think ke “really” would;
that ke thinks I think ke thinks .
seventh, and so on are built up b;
thinks” and *I think” with a sef
each member of the series. The oy
attack is then given by:

1— (x—P)(x— P

The trouble with this formulatio
series. Each probability is an ad
tional data about the specific infc
ticular situation, We cannot, star
series as data, project the rest to i
and operate mathematically on th
terms in such a series can be only
to estimate, or the intellectual st:
he has to produce each new term o
estimating process. It is true, we |
with information structures that s
series - for example, a series of s
mine whether the other player is
whether I am told whether he has
whether I have been told what he
these would be special games, an
the general situation we are trying
we need is a formulation of the pra
with a limited number of arbitrary
haps the initial or “objective” term
automatically generates the value:
ties that may be conceived of thr
of “He thinks I think.” We need
a way that makes each person’s e
other’s,

A “STRICTLY SOLUBLE” N

As a first try, we can assign to e
parameter representing the likelil
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s the probability, P, that ke
fourth is the probability, Py,
[ “really” would. Fifth, sixth,
7 lengthening the train of “he
arate probability attached to
er-all probability that he will

(1= Pg) -

n is that nothing generates the
hoc estimate, reflecting addi-
rmation structure of the par-
ting with a few terms in the
nfinity, or however far it goes,
> whole series. The number of
as much as a player has time
imina to keep in mind, since
f the series by an independent
night set up particular games
vould yield a formula for the
vins of a roulette wheel deter-
told my “true” value system,
been told, whether he is told
was told, and so forth—but
d might not illuminate much
 to come to grips with, What
sblem that permits us to work
- parameters, representing per-
5 in a series, in a context that
5 of any additional probabili-
pugh the indefinite reiteration
to formulate the problem in
xpectations a function of the

ONCOOPERATIVE GAME

ach of the two players a basic
wod that ke would attack if
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ke should not. The values o
known and known to be kno
by “should not” is contained
hypothesis.

The first part of our beha
players both perceive that a j
of all possible outcomes for b
“solution” and elect to abstain
is as shown in Fig. 19, each v

confidence and will elect the s
best possible outcome. This se
on the rationality of the two
I suppose, mainly if the supe
lateral surprise attack is sma
completely confident that the
possibility — that somebody 1
just to he on the safe side, o
be on the safe side —is allo
behavior hypothesis, immedis

The second part of the hyp
bility, P,, for player R, and F
in fact attack when he elect
no-attack, that is, that his de
of our hypothesis. This is wh
player might attack even wh

2In the terminology of Luce and
“solution in the strict sense,” that “s
and Decisions, p. 107. Actually the

the solution is jointly preferred by th
not just over all other equilibrium po;
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f these parameters are to be fully
wn by both players. What I mean
in the following two-part behavior

vior hypothesis is that, if the two
oint policy of no-attack is the best
ith of them, they will recognize this
. If, for example, the pay-off matrix
ill have confidence in their mutual

I II
o] -5
5
5 !
5 |1
16. 19

trategy that yields both players the
ems to be a fairly modest demand
players.? (It is a questionable one,
riority of joint no-attack over uni-
11, too small to make both players
y understand each other. And this
vill be tempted to break discipline
for fear that the other may try to
wed for in the second part of the
tely following.)

othesis is that there is some proba-
o for player C, that the player will
s (or should elect) a strategy of
cision will contradict the first part
at was meant by the notion that a
n he “should not.” Just what this
Raiffa, if the noncooperative game has a
olution” is here assumed to prevail. Games
condition is somewhat stronger here, since

¢ two players over all alternative outcomes,
nts.
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parameter represents we shall leawe
the probability that the player is
that the pay-off matrix is misconce
fers unilateral surprise attack, or t
will make a mistake and inadver
force. This parameter, for each p
decision model:; it is a datum pro
generated by the interaction of the

These two parameters, P, and !
visible to the two players; there is
about them, This assumption migh
are trying to answer, but it does nc
hoods of attack do not by themselv
ity is that the players will in fac
element. The problem is to see whe
of uncertainty, the interaction of
generate additional motive to att:
some date into the problem for ex
work on. The only way to hold the
level is to make these two paramet
must state what each guesses abo
other to guess about them, what |
that he himself guesses about then
have the infinite series of ad hoc
difficulty of dealing with probab
bility distributions. The only way
vide a point of departure for calct
the other to fear, is to make th
each player a matter of record. W
“gbjective’” source of basic uncert
ture of subjective anxieties about

We now have a situation that loo
the compound self-defense situatio
player must consider whether the
attack is serious; he must also cor
reciprocally worried. Even a play
“irrational” attack is known to be
second may attack not only irratio
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 gpen: it may be taken to be
irrational, or the probability
ived and that he “really” pre-
he probability that somebody
tently send off the attacking
layer, is “exogenous” in our
vided from outside. It is not
- two players.
’,, are assumed to be plainly
nothing secret or conjectural
. seem to beg the question we
t. These two exogenous likeli-
es indicate what the probabil-
t attack. They are only one
ther, given these basic sources
the two players’ expectations
ck, We have to put at least
pectations and conjectures to
arbitrary inputs to a minimal
ers fully visible; otherwise we
1t them, what he guesses the
he guesses the other to guess
1, and so on. Again we would
specifications, with the extra
ility distributions of proba-
to break clean, and to pro-
1lating what each should fear
is one basic uncertainty for
hat we want to see is how an
ainty generates a superstruc-
each other’s anxiety.
ks as though it would generate
n that we spoke of. The first
- other player’s likelihood of
isider that the other player is
er whose own probability of
 zero must consider that the
nally but also out of fear that
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the first, fearing the second*
forestall it. Thus it does see
pounding of motives.

But we do not. We do not |
effect out of this. The probab
not interact to yield a higher
certainty. That is, the outcon
probabilities of “irrational” :
largement of those probabilif
it is either joint attack or
decisions, not a pair of proba

We work this problem b;
original matrix, using the two
bility of “irrational” attack.
stays as it was. The lower rig
as a weighted average of tl
choose the strategy of no-att:
(1 — P,)(1 — P,) that no atf
to P.(1 — P,)} that R will at
equal to P.(1 — P,) that C wi
ability equal to P.P, that bot
pay-offs in the lower left cell a
in the lower row; for if C elect
while if R elects not to, he ac
bilities P, and (1 — P,} resp
irrational attack equal to o.2
would yield a modified matrix

il

|

% In effect we view the players as
— between one “pure” strategy and
by an autonomous parameter. (They
mixed strategies, but in the present i
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3 attack, may try to strike first to
m as though we might get a com-

xet any regular kind of “multiplier”
ilities of attack by the two sides do
probability, except when they yield

1e of this game, starting with finite

attack on both sides, is not an en-
ies by the fear of surprise attack;

0 attack. That is, it is a pair of

bilities about behavior,

r recomputing the pay-offs in the
parameters representing the proba-
The upper left cell in the matrix

ht cell has its pay-offs recomputed,

e four cells. For, if both players

ack, there is a probability equal to

ack will occur, a prebability equal
tack and C will not, a probability

Il attack and R will not, and a prob-

h will attack. In the same way, the

re a weighted average of the pay-offs

s to attack, he certainly does attack,

tually does or does not with proba-

>ctively. Thus with probabilities of
for each player, our original matrix
like the one in Fig. 20.2 With proba-

I 11

0 -4

4 64

16, 20

choosing — in the language of game theory
one “mixed” strategy the mixture specified
- could, of course, further mix the pure and
nstance there is no reason to.)
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I

-4 i

Fic. 2

bilities of irrational attack equal t
get Fig. 21. And with probabilitie
attack, we get Fig. 22.

it

-.1 R

Fi1G. 2

The probabilities of irrational af
fied matrices, namely the probabilit
ers, prove to be innocuous. That
respect to the choice of strategies. T
that still has a “strict solution” i
value of the game is reduced for
escaping those two basic probabilif
the probabilities has not led to tl
has fully taken them into account.
jointly preferred solution at no-
hypothesis has chosen that strat

The last of our modified matric
each player, is symmetrical and
now rather attack than hope for jo
that the other would too. This is a ;
ing to the “prisoner’s dilemma” |
only efficient solution would be :
no-attack (which still leaves then
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0 0.8 for C and 0.2z for R, we
s of 0.8 apiece for irrational

tack in the first of our modi-
ies of 0.2 for each of the play-
is, they are innocuous with
hey yield a new pay-off matrix
1 the lower right corner. The
sach player, since there is no
ies; but the comntemplation of
eir aggravation. Each player
- has seen that there is still a
attack, and by the original
egy.

es, with a 0.8 probability for
unstable; each player would
int no-attack, and each knows
serverse situation, correspond-
amiliar in game theory; the
. binding agreement to elect
1 suffering the reduced value
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of 0.04), if binding agreemen
if play were forcibly postpon
reach such an agreement.*

The second of the modifiec
not in a symmetrical way. Pla
player R to anticipate it by a
knowing this, attacks too.5

*“Prisoner’s dilemma” refers, in g
that gives both players dominant inc
agreement to the contrary-—to ch
players a less desirable outcome tha
name derives from the problem of ¢
may confess to a moderate crime in
crime, an accuser going free unless
receiving heavy sentences. See Luce ar

° A somewhat different, and rather
to 0.2 and P, equal to 0.6, The mo

R still has a ‘‘dominant strategy” o
matter what C does. But in this ¢a
Fig. 19, he is warse off than if ne
knowledge of R’s dominant strategs
“irrationality,” expressed in P., pro
“self-defense”; but an element in tha
defcnse motive —is R’s possibility

better than just meeting an incoming
C, even when he tried, his pay-off in
would be zere, not 0.3, and the modi

This “worsens” both pay-cffs for R
more than the lower, It therefore
knows it, so the outcome is at join
both players if the more “irrational
even help them both if the “victim™
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s were institutionally possible and
ed to give the players a chance to

| matrices is also unstable, though
yer C’s likely irrationality requires
ttacking in self-defense; player C,

ame theory, to a configuration of payoffs
entives — in the absence of an enforceable
oose strategies that together yield both
n if both had made opposite choices. The
wo prisoners, separately interrogated, who
common or accuse each other of a heavy
himself accused, the accused one or ones
id Raiffa, pp. g4 f.

interesting, case occurs if we put P, equal
dified matrix (for R only) is then:

f attack; he does better by attacking, no
se, as distinct from the case portrayed in
ther side had elected to attack. It is C’s
* that causes them both to get zero. Cs
vides R with a motive for attacking in
t motive —a small “impurity” in the seli-
of achieving surprise and thus of doing
- attack. If R were incapable of surprising
the upper right cell of the original matrix
fied matrix for R would be:

in the right-hand column, but the upper
eliminates R’s motive to attack, and C
t no-attack. Not only, then, may it help
" member is incapable of attack; it may
is incapable of achieving surprise even in
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The limits to the values of our
yond which they make the situat
attack, are — letting % stand for t
surprise attack, —#% the value obf
not attacking, o the value obtaine
1.0 the value of joint no-attack, f

Figure 23 illustrates what happ
for each player, and for each str.
from o to 1.0. Putting P, equal to
the game against P, (based on
values for C and R as diagramm

“self-defense.” The condition for this spe
used in the next paragraph in the text, is
1 —h < P: <
This point can be made more general. S
denoted by k, may exceed 1; if it does, :
to attack when the other does not, botk
“attack.” They bath gain zero, when the
have abstained. Suppose, now, that the
thereby winning, i1s only (, so that the e
unjlateral attack is only Qk. If Qk is less
a strictly preferred solution at joint no-at
of “irrational” attack, the game is stabl
Suppose that P; and Q. meet the first of
vantage, as well as C’s, that the second c
manipulation, R should wish that Q,, his
should be less than (1 — P,)/h. Only t
zero. If R can, at his own expense, impr
he can blunt his own surprise capacity ir
limit, he should do so. The principle is th
what distrustful, who keep two separate
vault. If one could not afford a padlock,
his own expense; only then can they do
® A more general formula, covering the
Ry, Ro, Rz to denote the pay-offs to R i
P. K

1—P. K
The numerator is the “cost” of erroneou
“cost” of erroneously failing to attack.
noted, as if P and (1 — P) were sure pr
departure from, and adherence to, a “rat
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two parameters, P, and P,, be-
jont unstable and provoke joint
he value obtained by unilateral
ained by being attacked while
d by simultaneous attack, and
or each player —

— &,
~ ko8

ens to the “value of the game”
ategy, as one of the P’s varies
¢.2, and plotting the values of
the matrix of Fig. 19), yields
ed, At P, = o.5, the game be-

cial case, in terms of the parameters

1/(1 4 ).

ippose the value of “winning” a war,
and if it is always a winning strategy
- playcrs have dominant strategies at
v might have had more if they could
probability of achieving surprise, and
xpected value to be achieved through
than 1, we are back to a matrix with
tack ; and, allowing for the probability
if Po<<1 — Qch and P, <1 — Q. k.
these conditions: then it is to R's ad-
ondition also be met. If Pr is beyond
own capacity for surprising an enemy,
hen can he, and C, gain more than

P

ove his “enemy’s” alert system, or if
| a visible wayv, to hold (- below the
e same as that of two partners, some-
private padlocks on the partnership
the other should provide it to him at
business together.
: nonsymmetrical case, and using Ru,
n row 1 col 1, row 1 col 2, and so on,

2 — Rus

-'n - RZ‘[

sly attacking; the denominator is the
The criterion is the same, it may be
obabilities rather than probabilities of
ional” behavior pattern.
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comes unstable, and the value
players.

That this game does not quit
of “compounded probabilities”

-5

F1c. 23, Value of the game to R
Ve a-a[ = 0.9 — 1.3P:]: value of g
Vool = 0.5 — 0.5P:]: value of gam
to; Ve wae[=0.7 — 0.3P:]: value
attack; Ve o[= 0.4]: value of gam
to,

can ignore the lesser of the tw
If both are below the critical i
are; if one is over the limit by e
whether the other is o or 1.0.
what they do to the value of |
cause the players to shift fr
strategy of attack. But they do
fihood of attack either is confl
or becomes certainty.
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- of the game goes to o for both

e correspond to the original notion
is exemplified by the fact that we

1
o
=]

T
[N O O N )

and C, as a function of Ps; Pr = 0.2.
ume 10 R, joint strategy of no-attack;
e to R, who attacks while C elects not
of game to C, joint strategy of no-
e to C, who attacks while R elects not

o parameters if they are unequal.
mit, it does not matter what they
ver so little, it makes no difference
They can thus be potent beyond
joint nonattack, because they can
m a strategy of no-attack to a
s0 in an all-or-none way. The like-
ned to the exogenous likelihoods,
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THE GAME AS A SEQUE!

We get the same result if we
for the pay-off matrix that we
given a free choice, to attack o
wait; and C can attack only af
make his choice and act on it,
We now build further on this
earlier choice, preceding R’s, so
finally C again. We then give .
chooses, then C chooses, then R
as nobody chooses to attack).

What does this game yield?
to attack if the matrix is as in
then, with probability P.. At hi
C will elect, and makes a pre
P.. At the preceding move, C kn
into account and makes a predic
that, R knows what C will choos
sions, takes into account the pr
may attack on either of the nex
choice in a predictable way. A
moves, with probability P, or
move, the outcome depends on
P, =1— (1 — P)" " meet the
each player knows that the othe
attack, and himself chooses not
the limit for one of them he wi
knows it, so whoever has first ti

In other words, we are com
with an all-or-none effect, and
combine both players’ irrational
ing process. Either the probab
big enough and the game long
to attack, or else no one attacl
probabilities of irrational atta
of turns, by letting the proba
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NCE OF MOVES IN TURN

- try a game with moves-in-turn
have been using. Suppose R is
r not, while C is constrained to
ter R has had an opportunity to
and only #f R has not attacked.
game, by letting C have a still
that C gets a turn, then R, then
R a still earlier turn, so that R
chooses, then C chooses (as long

it his last move, C will elect not
Fig. 19; he actually will attack,
s own last move, R knows what
lictable choice that depends on
ows what R will choose, takes P,
table choice. At the move before
e to do on both subsequent occa-
obability, 1 — (1 — P.}?, that C
t two moves, and makes his own
nd so on. If each player has =
P, of irrational attack af each
whether P, = 1 — (1 — P,)* and
conditions derived earlier. If so,
r will not subsequently choose to

to at all turns. But if P exceeds
11 prefer to attack and the other
irn attacks at once,

pounding probabilities, but still
without either player having to
ity parameters in the compound-
lity for at least ome of them is
enough to cause the first player
:s. And, if we make the over-all
ck independent of the number
bility at each turn be equal to
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1 — {1 — P)¥/» g0 that the con
the outcome of this game is inde
Tf we think of this game, then, :
think situation, with each turn s
of suspicions, we have a model i
fears of what each other fears
is “objective” basis for one of
abstain,

RECONSIDERATION

The same seems to be true no
downstairs, If he behaves “ratios
hypothesis above, he must cons
shoot him out of sheer preferen
may shoot him if T think there i
shoot me out of sheer preference.
two basic (exogenous) ‘“likelihc
further. Either these basic proba
least one of us shoot to forestali :
shoot, so that the second and hig
or else they are insufficient by {
shoot in self-defense, and we kr
beyond the exogenous likelihoo
plainly see that neither would t
out of fear of the exogenous prc
wants to shoot, then we ought
needs to fear preclusive action,
that the other fears it, and so on.?

But a different situation obtai
but by nervousness. Suppose th
how frightened I am, and my |
think it that he may shoot me; ar
Then when I consider the exog
shoot me out of sheer preferen

"For example, if the two could just
understanding, they could reach an inf

that would leave no incentive to cheal
parameters are clearly evident to both
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ipounded total is just P, or P,,
pendent of the number of turns,
s an analogy of the he-thinks-I-
.ymbolizing a cycle in the spiral
1 which the successive reciprocal
nake no difference: either there
the players to attack, or they

OF THE PROBLEM

w if we go back to that burglar
rally” as defined in our behavior
sider the likelihood that I will
e; and he must consider that I
 a strong likelihood that he will
But, if we both know what these
ods” are, we need not go any
bilities are sufficient to make at
surprise, and hence to make both
her degree fears are superfluous,
hemselves to make either of us
ow it and have nothing to fear
s themselves. If we both can
e quite induced to shoot solely
bability that the other “really”
to be able to see that neither
that neither then needs to fear

ns if I shoot not by calculation
at my nervousness depends on
fright depends on how likely I
1d suppose he acts the same way.
encus probability that he may
ce, it makes me nervous; this
communicate and check each other’s
ormal agreement not to elect to shoot

- — assuming, still, that the two basic
of them.
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nervousness enhances the likelil
though I prefer not to. He sees
himself ; that scares me more, an
He sees this increment in my n
one of his own, scaring me fur
will shoot goes up again. Now 1
vousness as a function of the otl
ing as a function of nervousness,
taneous differential equations t
kind of phenomenon we started

And the reason they do is tl
criteria for decision; that is,
hypothesis that tells us which
select. Instead, our “nervousnes
respond to the fear of attack b;
they will themselves attack. Or
the probability of a player’s d
decision — that is, not with a n
lates his best strategy and folle
“mutual aggravation” phenomen
ning of this chapter.

Now, does this mean that our
be displayed by rational, decisiv
a player reacting to a change i
bit of information, by deciding 1
what more probably” than befo
vous, in which case our theory
tellectual; but can we conceivt
taking another look at the burg
on his roulette wheel??®

8 There is an important asymmetry
have allowed for the possibility that or
other knows it — the ‘“nervousness” ¢
one may not shoot when he ought tc
be some chance that the burglar has we
and I may know that there is such a ck
so forth.) This possibility would appare
likelihcod of a decision to attack as

advertent or irrational attack.
® Note that the usual rationale for a
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0od that I may shoot him even
my nervousness and gets nervous
d I am even more likely to shoot.
ervousness, and matches it with
ther; and the probability that I
ve can denote each person’s ner-
er’s, and the likelihood of shoot-
and have a simple pair of simul-
hat seem to yield precisely the
| off to study?®

1at this model does not involve
it does not involve a behavior
of two strategies a person will
s model” is one in which people
r @ change in the likelihood that
ly in this way, by dealing with
cision, and not with a rule for
rodel in which the player calcu-
ws it — can we get the kind of
on that I described at the begin-

phenomenon is not one that can
e players? How can we envisage
n his environment, or to a new
hat he will do something “some-
re? A rational man may be ner-
is physiological rather than in-
2 of the rational game player’s
lar and changing the adjustment

in the problem as formulated here. We
e may shoot when he shouldn’t and the
ase — but not for the pessibility that
, and the other knows it. (There may
t ammunition or forgot to load his gun,
ance, he may know that I know it, and
ntly be stabilizing, tending to reduce the
well as the exogenous likelihood of in-

mixed strategy — that is, for rationally



220 SURPRISF

Of course, individual and grc
this regard. We could think of a
different members having differ
ferent thresholds of reaction to |
so that the size of a vote to at
estimated likelihood of being at
heavily on chance factors, such
probability of the required maj
a rising function of the probabi
which in turn is a function of t
bility. So we can get the phen
players if we deem rational a co
values and a voting system.

There is, however, a way t
single, decisive, rational game |
generality in partnership and :
directly involves a significant ps
tary surprise, namely the depen
warning system, and the possibil
errors in the decision process.

PROBABILITY-BEHAVI(
IMPERFECT WA

Presumably the danger of su
reduced by the use of a warning
is not infallible. A warning sy
may cause us to identify an att:
nothing, or it may cause us to i
plane, and provoke our inadver
possibilities of error can presu
more money and ingenuity on
penditure, it is generally true of
ing of the criteria with respect
with respect to the other. To r

readjusting ome’s roulette wheel for de
case,
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up decisions may be different in
 collective decision by vote, with
ent value systems and hence dif-
he probability of being attacked,
tack would be a function of the
tacked. If the vote also depends
as absentees on voting day, the
ority in favor of attack becomes
lity of the enemy’s own decision,
he first collective player’s proba-
omenon we want for “rational”
llective player that has divergent

) adapt our model even to the
layer. It may be of fairly wide
urprise-attack problems. And it
rt of the actual problem of mili-
lence of decision on an imperfect
ity of both “type-1”’ and “type-2”

)R GENERATED BY AN
RNING SYSTEM

ffering a surprise attack can be
system. But the warning system
stem may err in either way: it
icking plane as a seagull, and do
dentify a seagull as an attacking
tent attack on the enemy. Both
mably be reduced by spending
the system. But, for a given ex-
" decision criteria that a tighten-
f one kind of error loosens them
equire less evidence of incoming

cision — has no relation to the present
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attack before “retaliating” is to re
are really seagulls for holding bac]

But now we can have a model
sponds to an estimate of the pro
by an overt decision to act or abs
likood that he may mistakenly af
crease in the probahility of being
for decision that are used in the v
of lesser likelithood of a failure tor
tion of greater likelihood of a false
“retaliation.” If each player’s resp
surprise attack is to enhance his
tent attack, the probability of eact
function of the other’s.?® Such a 1
mechanical counterpart of our ner

To build such a model (symme
again let & denote the value of
“losing” a war, o the expected
{50-50 chance of winning or losing
at all. {This time we can let % ex
the matrix below remains below
Pyrrhic victory, £ will be a smali
cessful surprise wins the war; “s
one attacks when the other does n
system fails him. Let R denote th
ing system, that is, the probability
be identified and surprise foresta
is as in Fig. 24.

The probability that a player w
that is, that he will when his ratic
attacking (in the sense used earl
One, denoted by 4, is the exogene
tack; it excludes the possibility ¢
alarm. The probability of an att:

1 As noted below, this is not mecessa:
attacked is associated with reduced vulner:
it is possible for one’s response to be in il
in the text.
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quire more evidence that they
 our own planes.

of a rational decider who re-
bability of being attacked »of
tain, but by edjusting the like-
tack. One’s response to an in-
attacked is to shift the criteria
yarning system in the direction
espond, and hence in the direc-
alarm that provokes one’s own
onse to an increased danger of
ywn proclivity toward inadver-
1 player’s attack is now a rising
varning system is the rational,
vousness in facing the burglar.
trically, for simplicity) we can
“winning” a war, —# that of
value of simultaneous attack
), and 1.0 the value of no war
-eed 1, as long as (1 — R)% in
1. But if “winning” gains a
fraction.) We assume that suc-
nccessful surprise” means that
ot and that the other’s warning
> reliability of a player’s warn-
that an attack, if it comes, will
lled. Then the pay-off matrix

ill attack when he should not,
nal choice “should” be against
er), will consist of two parts.
ous likelihood of irrational at-
f an attack provoked by false
ick through false alarm is de-

ily so; if increased danger of being
1bility of the enemy to surprise attack,
he direction opposite to that described
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noted by B. Thus the two type
represented by B and (1 — R)
is that B= f(R), f(R) > 0. T
as a source of error, the more

1

e (I_I
i

—{1-Reh

F

Each player’s strategy choi
B and R that will minimize hi
the expected value of the game
pected value of the game for |
R is to choose the pair of va
B = f(R), that maximizes 11
V,= (I—‘Pe)(I —Pr)+Pr(

— P

= (1—4)(1 — B)(1— ¢
+ (Ar + Br - ArBr)(

- (Ac + Bc - Ach)(

Additionally, pursuant to the
examine the resulting “modifie
using these “optimal” values ¢
served {or expected optimal) 1
joint no-attack is still the join
tions for a joint preference at
warning systems, would be:

Y1t is assumed for convenience of
to false alarm is the same kind of :
same likelihood of achieving surprise.
of B, which probably ought to be th
per unit of time, while (1 — R) is th
and A might have some of both ele
fixed in this model.
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s of error in the warning system are
; and the main feature of the model
hat is, the more we reduce (1 — R)
we increase B, and vice versa.

II

0 —({1=Rgh
(1-Roh
ir)h 1

1G. 24

ce concerns the pair of values for
s expected losses, that is, maximize
 for him. Letting V, denote the ex-
R, the warning-system problem for
lues for R and B, consistent with

1 — Ph(z — R,)

1 — P k(1 — R,)
[r)(I_‘Br)

1 —A){1 — B)h(x — R,)
I — A (1 — B)h(1 — R,).

earlier matrix analysis, R should
d” pay-off matrix that results from
f R, and B,, together with the ob-
alues of R, and B,, to see whether
tly preferred outcome. The condi-
no-attack, with optimally adjusted

illustration that an inadvertent attack due
ittack as a premeditated attack, with the
Also, we are ignoring the time dimension
ought of as the probability of false alarm
e probability of error per incoming attack,
ments. Thus the time horizen is assumed
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Pc—_- (Ac'i‘Bo—Aci
Pr= (Ar+Br""Arj

With symmetry, the denominatc
just 1.

Actually, as will be seen bel
be unnecessary; for certain bel
justment of R and B (for any
that the conditions for stability

It remains to be specified h
speaking, we can make either o
more of less to the difference 1
“tacit game,” and a “bargainin,

DYNAMIC ADJUSTMENT

First we may try supposing
ability of being attacked as give
a variable in his own loss func
reliability of his opponent’s wa
observes the values of his oppe
pair of values for own B anc
losses. This assumption tends
of B a rising function of the
attack. (Tt only “tends to,” sir
corresponding change in the ot
ducement, as mentioned below.)
continually adjusting their val
on the other’s B and R, but alv
the current probability of bein;
other’s behavior as a function of
“multiplier” system — stable
parameter values and shape of
each player’s optimum value o
solve the two equations, and d
the equilibrium, We can also cc
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1— k(1 — R
Be) < 1 — kR, —R,)’

1 — k(1 — R;)
) < TR R R

rs in the right-hand terms become

w, this second examination may
1avior hypotheses, “optimal” ad-
- value short of R = 1) requires
of the modified matrix be met.
ow the players behave. Broadly
f three hypotheses, corresponding
)etween “parametric behavior,” a
y game.”

(PARAMETRIC BEHAVIOR)

that each player takes the prob-
n, that is, as a parameter and not
tion, and does the same with the
rning system. That is, he directly
ment’s B and R, and selects the
] R that minimize his expected

to make each person’s choice
probahility that the other will
ice there is a possibility that the
her’s R provides an offsefting in-
If we think of the two players as
es of B and R, each with an eye
vays responding parametrically to
y attacked and not projecting the
“his own, we get a simple dynamic
or explosive depending on the
'~ the f function. We can express
f B as a function of the other’s,
educe the stability conditions for
mpute “multipliers” relating each
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player’s changes of B and R t
changes in the 4 parameters,

Explicitly, to find the “par
plaver R we maximize V, with
f(R,) but treating B, and R, as
earlier for V,, we get

Poh(
f= (1 — Py [1 — k(x

and, for 2(r — R.) <1 > h{(1 —

Since f is presumed positive, t
if V. is to be maximized with R
denominator be positive is preci
meet in order that player R still
both players have optimal adjust
values of R and B are also perf
erence at no-attack.

The relation of B, to B, unde
is, the slope of the resulting func
value for given values of B,, is
sides of the above equation:

aB. R’s behavic
N (Qf’_
f{l dB ffl
7 i f /3R
jf.’ ¢f

where B, = ¢(R.) denotes the c¢
C.

Since 3/ /aR. is negative, sma
R’s dB,/dB. negative; it does sc
vertent attack enough to outwei
being attacked. In other words,
but of ¢(B.) as well; B, tends t
but lowered for a rise in R,, whil
consider moving out the B, axis.
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) shifts in the f function or to

ametric-behavior” function for
respect to R,, subject to B, =
fixed. Using the formula given

1 — B,)
— Rc)] - Pch(I - R,
R, > o

he denominator must be positive
< 1; but the condition that the
sely the condition that P, must
prefer joint no-attack. Thus, if
nents with R < 1, those optimal
orce consistent with joint pref-

r this behavior hypothesis, that
tion that yields R’s optimal B-
obtained by differentiating both

i function) = dB, dR, df
dR, df b,
of dR,
R, dB.

rresponding function for player

] values of ¢' may make player
» by raising the “cost” of inad-
gh the increase in the risk of
B, is a function not just of B,
0 be increased for a rise in B,
e B, and R, rise together as we
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A stable equilibrium requires t
dB./dB, should have a product
measured vertically and B, horiz
sect R’s from below. The general
changes in the B’s and R’s to
changes in the values of the 4’s)
in the denominator.

As remarked earlier, the denor
disappears, and R,, B, and f’ ri:
condition for an unstable matrix. |
game, as distinct from stability o
rium, is not a relevant concept f
pothesis; to contemplate the mat
action is to project his behavior,
it.)

It may also be noted that pla;
culations. It drops out of the fo
Intuitively, this is because the o
the value of R, or the value of B
contingency that R not launch i
and R are irrelevant to him. (How
for a stable matrix, since it does
must meet. So in projecting C’s ac
A, into account. But “projecting’
observing B, and R, continuously
parametric, contradicting the p
were considering the value of s
warning system, 4, would affect
the probability that the system
sideration is outside the present r

A TACIT

We can make another behaviol
the same result. Instead of supp
the other’s R and B are adjuste
sponds to them; we can suppo
technological opportunities of th
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hat player R’s dB,/dB, and C’s
ss than 1, that is, that with B,
ontally, C’s curve should inter-
“multiplier” expression relating
shifts in the functions (or to

contains r minus this product

ninator in the expression for f
e sharply, as & approaches the
‘Actually, stability of the matrix
f a parametric-behavior equilib-
or the parametric-behavior hy-
rix and to anticipate the other’s
not to observe it and adapt to

rer R may ignore 4, in his cal-
rmula for optimum B, and R,.
ily contingency in which either
- can make any difference is the
rrational” attack; if he does, B
ever, A, does affect the condition
enter into the condition that P,
ljustment, R would have to take
? C’s behavior, rather than just
, would make R’s behavior non-
esent hypothesis. If player R
pending money to improve his
the calculation since it affects
makes any difference; this con-
nodel.)

GAME

- hypothesis, which may lead to
ysing that each player sees how
d, takes them as given, and re-
se that each player knows the
e other player — the functional
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relation between R and B fc
reliably observe how the other
B. That is, each understands th
system, but can never be sure j
given on how to interpret the
system — the other’s decision
noncooperative game, in which
for B (that is, for R), not k
chosen but knowing the other’s

In this case, we have a pa;
point” at precisely the point, i
vior hypothesis yielded a stal
what was the “solution” unde
esis is still a candidate for bei
cooperative form of the game.
point necessarily unique. If it
the outcome depend on initial
ond tends to complicate the I
“solution” strategies.)

This solution, of course, is i
an example of “prisoner’s diler
reciprocal increases in the vali
the likelihood of attack by ea
for the two B’s that would ma
the probabilities of deliberate
are equal (A’s are equal), an a
tem at all, that is, no possibi
preferred bargain for the two
bargains that gave them identi

¥ An equilibrium point, in game tl
players such that each is optimal wvis
such points.)

2 Economists may find the situatios
allocate their limited productive resou
modity, “security against false alarm,
“security against surprise,” involves

MIf the 4's, B's, and R's are equal
has a maximum at B = o. (If B has
can attribute it to 4.) If B’s and R's

dV.fdB = —2(1 — B){1 — .
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r the other player — but cannot
has adjusted the values of R and
e mechanics of the other’s warning
ust what instructions the other has
evidence that comes in over the
rule. This hypothesis yields us a
each player must choose a value
nowing what value the other has
pay-off matrix.
r-off matrix with an “equilibrivm
f any, where the parametric-heha-
le equilibrium.*? In other words,
- the parametric-behavior hypoth-
ng called a “solution” in the non-
(In neither case is the equilibrium
is not, the first hypothesis makes
conditions and *“shocks™; the sec-
ntellectual problem of identifying

1efficient for the two players. It is
nma,” mentioned above (p. 214);
1es of the B's have simply raised
ch side.!® There are lesser values
ke both parties better off; and if
sneak attack by the two players
greement to have no warning sys-
ity of false alarm, would be the
parties if they were restricted to

sal warning systems,*

ieory, is a pair of strategies for the two
-a-vis the other. (There may be several

1 reminiscent of two producers whe both
rces between two commodities. One com-
” Involves external economies; the other,
xternal diseconomies.

¥V and V. are equal to {1 — P)*, which
some minimum value greater than o, we
are equal but the 4’s are not,

1) (1 — A7) + (Ae — A (R/F),
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A BARGAIN]I

If we consider the possibility o
reduce the sensitivity of their a
mutual reductions in B at the ¢
ing that enforcement of such an
is no very convincing way of der
further specification of the bargai
has to be symmetrical and the ¢
they negotiate aver a common p
result is as just mentioned —o v
o for R, no warning system at al
identical, there is some critical di
abilities of deliberate sneak atta
A, and 4,) beyond which a side
an agreement on the abolition of

But, in general, this becomes a
It is even wider open than the pre
the players may not only manip
course can now threaten direct a
tional arrangements that determi

There is an enforcement diffic
duction of values of R and B in
each other’s values of R and B v
pend — at least to an importan
will govern future decisions, not
cal mechanics of an alert system
will wait to be “sure,” and on w
emergency. Furthermore, failure t
to anything, leads to war itself;
suits are out of the question if o

which can be positive with 4. greater
of the players —the one with smaller 4
system even if it must be common te bo
but it involves lesser values for B and I
cooperative game) would lead to, as can
equal to o and comparing the resulting
to parametric behavior.
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NG GAME

 the two players’ negotiating to
lert systems, in the interest of
ost of smaller R’s, and assum-
agreement were possible, there
iving a unique solution without
ning framework. If the solution
gme i3 symmetrical, that is, if
air of values for R and B, the
alues for B, even if this means
1. If warning systems are to be
fference between the basic prob-
k for the two people (between
payment would be required for
warning systems.
- wide-open bargaining problem.
sent formulation suggests, since
ilate values of R and B but of
ttack, or operate on the institu-
e the values of the A’s.
ilty with any agreement on re-
the mutual interest; it is that
1ay not be observable. They de-
t extent — on the criteria that
solely on the observable, physi-
. They depend on how long one
hat risks one will accept in an
o keep the agreement, if it leads
so recriminations and damage
ur model represents all-out war

than A4, and f small. In this case one
| —has a preference for some warning
th of them, compared with none at all;
? than parametric behavior (or a non-
be seen by putting the above expression
formula for f with that corresponding
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rather than a border scrape or :
ner against another.

It might be that R =B =o
physical “absence” of any systs
unavailable, as an enforceable
with R = o, that is, with 2 > 1
form of B is necessary to put
k(1 — R) is less than 1.

Tt may also be difficult to b
recognizes the A’s, since it ma,
that one’s 4 is above o,

The players may be driven t
either observably blunt their
servably improve their own :
curves relating R to (1 — B). F
to spend more on the alert syste
the richer side may prefer to fir
alert system, rather than leave i
the other’s sense of insecurity
alarm. An agreement to design f
potential, but instead have im
attack themselves, would seem
of making R and B the terms
forced by the unobservability o
functions themselves, consideri
volve both one’s own alert sys
attack force. (It should be note
the warning systems — shifts o
rection of less B for a given le
in all cases stabilizing. Those |
may lead to higher values of B
tions from the point of view of
gous to an “improvement” in t}
raises each playet’s pay-off for

The bargaining-game formul:
ing-tactic analysis. For example
and the other knows it and ta
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1 minor transgression of one part-

is qualitatively observable — the
em at all. Even this possibility is
system, if the matrix is unstable
. In that case, some ‘“risk” in the
the R’s safely in the range where

ave an agreement that explicitly
v be politically difficult to admit

hen to rely on arrangements that
ywn capacity for surprise or ob-
aind each other’s transformation
oth sides may, for example, agree
'm, to make it more efficient ; and
1ance improvements in the other’s
t in a form that either aggravates
or makes him susceptible to false
orces that have no surprise-attack
iproved vulnerability to surprise
to be indicated. That is, instead
of an agreement, they might be
{ R and B to work on the f and ¢
ng each of these functions to in-
tem and the enemy’s (partnet’s)
d, however, that “innovations” in
f the f and ¢ functions in the di-
sel of R and vice versa — are not
hat raise the marginal cost of R
; these would be perverse innova-
" the two players together, analo-
e prisoners’ dilemma matrix that
noncooperative strategies.)
ation also lends itself to bargain-
, if one player acts parametrically
kes it into account, the first dis-
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plays a “reaction function™ 15 w
for V which the latter tries to 1
of “strategic moves” of the kir
7, are relevant to this version o
discipline game.

MORE THA?D

An interesting variant of the
ber of players were increased,
in as an autonomous agent. To
quarters must be anticipated,
duction of alert systems is reduc
any two players in a larger g
jointly modifying their alert syst
ger of false alarm, by taking in
mies” for each other that they le
parametrically. Two armed wat
ing, each subject to some temp
better off if they could find son
agreement to be a little less reac
likelihood of shooting each otk
problem is a representation of
original parameters, P, and P,,
that 2 man met in darkness is
watchman. We have to introdu
glar’s behavior — that is, to let
third participant trying to ant.
order to add complications to wk

* Compare ihe note on p. 151 regal

% Arthur Lee Burns, of the Austr
some interesting problems of a thre
provocation of war between two par
possibility when an overt act of ambi
the reciprocal-suspicion model; and t
when one considers warning systems
of joint custody, permit one or both
coming in on the other’s radar scree
(Center for International Studies, Ru
University, 1959} .
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hich goes into the other’s formula
naximize. In general, the analysis
d discussed in Chapters 2, 5 and
f the surprise-attack, partnership-

i TWO PLAYERS

problem would occur if the num-
or if a third player were brought
the extent that attack from other
the incentive toward mutual re-
ed. It remains true, however, that
aime can find some advantage in
ems, in the direction of lesser dan-
0 account the “external disecono-
ave out of account when behaving
chmen patrolling the same build-
ation to shoot on sight, would be
e way of reaching an enforceable
1y to shoot on sight, to reduce the
er. (Actually, the two-watchmen
our original model, if we let our
represent the relative likelihoods
a burglar rather than the other
ce some uncertainty about a bur-
him join the game as a rational
icipate the others’ decisions — in
at we already had.) 18

ding the concept of “reaction function.”
lian National University, has discussed
e—or-more person world. The deliberate
ties, by a mischievous third party, is a
guous authorship can be introduced into
he analysis takes on additional richness
that, for technical reasons or by reason
of the central players to witness what is
1. See his “Rationale of Catalytic War”
search Memorandum No. 3; Princeton
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“Disarmament” has covered :
genious and some sentimental, f
enemies to reduce the likelihood «
violence. Most proposals have tal
in the quantity and potency of
sive” weapons and of weapons
cidentally cause great civilian a;
this purpose. Some schemes ha
have sought to identify particul
terest is conspicuous, where the
where a significant start might
would be a first step toward maq
Among these less comprehensive
against surprise attack have, sii
skies” proposal in 1955, come in

The focus on surprise attack h:
of interest in a more ambitious d
represents the philosophy of pi
most likely, in order to establish
operation. The search for safegu:
generally been considered, in our
as an glterngtive to disarmament
and a possible step toward more.

Nevertheless, though schemes
in the tradition of disarmament,
innovation. The original open-sk
its basic idea that arms themseh
as they are clearly held in reser
deterrent rather than aggressive.
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, variety of schemes, some in-
or cooperation among potential
f war or to reduce its scope and
en as a premise that a reduction
weapons, particularly of “offen-
that either deliberately or in-
rony and destruction, promotes
ve been comprehensive; others
ar areas where the common in-
need for trust is minimal, and
be made which, if successful,
re comprehensive disarmament,
schemes, measures to safeguard
wce the President’s first “open-
creasingly into prominence.
s not reflected an abandonment
ismantlement of arms; rather it
king an area where success is
some tradition of successful co-
irds against surprise attack has
government and elsewhere, not
, but as a {ype of disarmament

o avert surprise attack may be
they represent something of an
ies proposal was unorthodox in
ves are not provocative so long
ve — 30 long as their stance is
The proposal was also unortho-
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dox in its dramatic reminder that,
secrets from an enemy and in som
about what our plans are, it can
that the enemy is not left to spe
ward surprise attack against him 4
such attack. We are interested not
our own eyes that he is not prepar
interested as well in assuring kim
are preparing no deliberate attac

The importance of not keepin;
analogue in our alleged political i
eral Leslie R. Groves remarked in
won't attack first, the Kremlin w
tack us. . . . Our reluctance to !
vantage to us; but it is also, para
a world conflict today.” ! We live
centive on either side — perhaps |
total war with a surprise attack is
for not going first. “Self-defense” |
if we have to worry about his stril
him to keep him from striking us.
lem, when viewed as a problem
gravated “self-defense,” suggests
we prefer not to keep, but milita
not to have.

Of course, it is even better if th
either., So there may be advantag
attack problem as one suitable fo

The innovation in the surprise
It has to do with what the sche
what armaments it takes for g
scheme has as its purpose not jus
but to reduce or to eliminate the
must assume that if the advantag
nated or severely reduced, the inc
duced.

* The New York Times, December 29, 1
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important as it may be to keep
e matters to keep him guessing
be even more important to see
culate about our intentions to-
Fin fact we are not planning any
“only in assuring ourselves with
ng an attack against us; we are
- through Zis own eyes that we
k against kim,

r that particular secret has an
nability to attack first. As Gen-
a speech, “If Russia knows we
ill be very much less apt to at-
strike first is a military disad-
loxically, a factor in preventing
in an era in which a potent in-
he main incentive — to initiate
the fear of being a poor second
hecomes peculiarly compounded
(ing us to keep us from striking
. . . The surprise-attack prob-
of reciprocal suspicion and ag-
that there are not only secrets
ry capabilities we might prefer

e other side does not have them
res in thinking of the surprise-
r negotiation,

-attack approach goes further.
me is designed to protect and
-anted. An anti-surprise-attack
t to make attack more difficult
: advantage of striking firsé. Tt
e of striking first can be elimi-
entive to strike af all will be re-

957s P- 20.
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It is widely accepted that t
power virtuzally to obliterate tl
widely accepted that, if either
clear blow, the nation so hit w»
strike back with equal or gre
obliterate the other, what doe:
answer, of course, is that we a
outliving the Russians by a d:
a surprise attack might have
power to retaligte as to be une
taliation, It is not our existin
deters a Russian attack agains
after being attacked ourselves.
first-strike, if it came, would
we rely upon for retaliation.

There is a difference between
side can obliterate the other an
no matter who strikes first. It
equality or symmetry in the si
deterrence; it is the stability of
only when neither, in striking f
to strike back.

The difference between a s
illustrated by another offensiv
defense was ever devised.? The
it possible for either man to ki
both would be killed. The tense
tem can be seen on TV almost ¢
ing first aggravates any incenti
put it, “He was about to kill r
him in self-defense.” Or, “He, t
self-defense, was about to kill
him in self-defense.” But if |

? A military historian, commenting ¢
has never vet beem a weapon against
counterweapon or a defense, rerminds

hand arms with fire-propelled missile
found for the bullet” (Bernard Bro

19461, pp. 30-31).
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he United States has the military
e USSR, and vice versa. And it is
side struck the other a2 major nu-
ould have a powerful incentive to
iter force. But, if either side can
5 it matter who strikes first? The
re not particularly concerned with
1y ; we are worried about whether
such prospects of destroying the
leterred itself by the threat of re-
y capacity to destroy Russia that
t us, but our capacity to retaliate
- We must assume that a Russian
be aimed at the very power that

a balance of terror in which either
d one in which botk sides can do it
is not the “balance” -— the sheer
tuation — that constitutes mutual
"the balance. The balance is stable
irst, can destroy the other’s ability

table and an unstable balance is
e weapon against which ne good
“equalizer” of the Old West made
I the other; it did not assure that
» consequences of this weapon sys-
iny night, The advantage of shoot-
ve to shoot. As the survivor might
ne in self-defense, so I had to kill
hinking I was about to kill him in
ne in self-defense, so I had to kill
soth were assured of living long

n the alleged “historical truth” that there
which man has been unable to devise a
us that “after five centuries of the use of
s . .. no adequate answer has yet been
die, The Absolute Weapon [New York,
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enough to shoot back with uni
advantage in jumping the gun ;
other would try it.

The special significance of sur
sible vulnerability of retaliatory
selves invulnerable — if each si
forces could survive an attack, 1
the other’s power to strike bacl
temptation to strike first. And t
quickly to what might prove to b

Thus schemes to avert surpri
mediate objective the safety of
of people. Surprise-attack schem
disarmament proposals, are base
tal protection against attack. T
bilize mutual deterrence - to er
weapon systems. And it is precis
of people that an anti-surprise-
— the weapons of retaliation, t
punish rather than to fight, to h
disarm him beforehand. A weap
cannot possibly damage the ot
foundly defensive: it provides it
first. It is the weapon that is
“military” targets —to seek
bombers -— that cen exploit the
consequently provide a temptatic

In identifying the surprise-atf
nerability of each side’s retaliat
the point where measures agains
from more conventional notion
at the source of a number of an
to be faced if we are to recogni.
ticular schemes and to comprehe
at this point, also, that we be;
against surprise attack can be
more comprehensive disarmame
stead are incompatible with of
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npaired aim, there would be no
ind little reason to fear that the

prise attack thus lies in the pos-
forces. If these forces were them-
de were confident that its own
ut also that it could not destroy
k — there would be no powerful
here would be less need to react
> a false alarm.
se attack have as their most im-
weapons rather than the safety
es, in contrast to other types of
1 on deterrence as the fundamen-
hey seek to perfect and to sta-
hance the integrity of particular
ely the weapons most destructive
attack scheme seeks to preserve
he weapons whose mission is to
urt the enemy afterwards, not to
on that can hurt only people, and
her side’s striking force, is pro-
s possessor no incentive to strike
designed or deployed to destroy
out the enemy’s missiles and
- advantage of striking first and
m to do so.
ack problem as the possible vul-
ory forces to surprise, we are at
t surprise attack differ drastically
s of disarmament. We are also
omalies and paradoxes that have
ze the virtues and defects of par-
nd the motives behind them. It is
rin to question whether schemes
viewed as “first steps” toward
nt in the traditional sense, or in-
her forms of disarmament. Can
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measures to protect SAC be vies
mantlement ? Can we initially ta
fect and safeguard each side’s cz
the interest of mutual deterren
eliminating the threat of massi
troubled world ?

Or should we instead recogniz
surprise attack as a compromise -
tual deterrence” as the best sou
likely to find — and a recogniti
able to replace the balance of te
may be much that we can do to
than unstable 3

Once we have identified the
possible vulnerability of either s
strike by the other, it becomes
strength, defensive measures, an
limitation of armament, with pre
nerability in mind. We do not, f
Soviet strategic forces by countin
marines, and aircraft carriers on
to see who could put on the mos
“Who is ahead” in the arms race
first. And if we have to plan on t
the other side will strike first, 2
may be worth as much as 2000 th:
of survival,

An assessment of defensive me:
if we put primary reliance on de
den, buried in a blast-proof ca
ground; but concealment, dispe
alert are meaningful defenses in
An active air defense of Chicage

3In case the reader feels that the arg
ciple but uninteresting in fact because
retaliatory forces is assured beyond any
Albert Wohlstetter’s cogent discussion
Foreign Affairs, 37:211-234 (January, 1g:
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ved as first steps toward its dis-
ke cooperative measures to per-
pacity to retaliate massively, in
e, and do it as a step toward
ve retaliation from a tense and

e measures to safeguard against
— an implicit acceptance of “mu-
rce of military stability we are
on that though we may not be
rror with anything better, there
make that balance stable rather

surprise-attack problem as the
ide’s retaliatory force to a first
necessary to evaluate military
| proposals for the inspection or
cisely this type of strategic vul-
T example, assess American and
g up the bombers, missiles, sub-
both sides, as though we wanted
t impressive peace-time parade.
will usually be: whoever strikes
he conservative assumption that
oc bombers safe against attack
it have only a 1o per cent chance

asures also comes out differently
errence, Chicago cannot be hid-
vern, or kept 1o miles off the
sal, hard shelter, and airborne
preserving the deterrent force.
» that has only a 50-50 chance
iment presented here is correct in prin-
the continuous invulnerability of our
- worry, I should like to refer him to

in “The Delicate Balance of Terror,”
9).
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of saving the city from a mult
couraging prospect, and we ha
even do that well; but an active
survival of a large fraction of c
be more than enough to guarant
in retaliation. Similarly, a defes
enemy to triple the size of his a
may mean only that he invests
defense of our retaliatory force
the size of his attack may subst
ficulty of sneaking past our w
change his likelihood of success

The same kind of calculation
arms limitations. If we look or
attack on American cities, it me
whether he shoots his ICBM’s
curacy may not make much
bomb fired at metropolitan are:
a missile or bomber that has |
with reinforced concrete, accur
average aiming error of two or
shooting at a large metropolitan
hard-sheltered retaliatory weapc
get a direct enough hit. Thus zo#
ICBM’s might seem an ineffec
conventional sense; but in sta
the vulnerability of each side’s
forces — the separation of eac
other’s, by reducing accuracy, nr
unsheltered planes or missiles,
is unfortunately pertinent.)

On some questions, emphasis
may lead to a downright reversa
from more traditional “disarmar
case of a limitation on the nun
lowed to both sides (if we ever
with Russia where an agreemer
were pertinent and inspection s
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-megaton bomb would be a dis-
ve little promise that we could
defense that could guarantee the
ur strategic striking force might
ce the Russians a prohibitive cost
1se of Chicago that requires the
ttack may be a poor prospect; it
in a larger initial attack. But a
that requires the enemy to triple
antially increase the enemy’s dif-
arning system, and appreciably
fully precluding retaliation.

is pertinent to an evaluation of
ly at the problem of a Russian
'y seem immaterial to the enemy
from close up or from afar; ac-
lifference with a multi-megaton
5. But if he is trying to destroy
seen sheltered deep underground
acy is no longer superfluous. An
-~ three miles may be nothing in
area; an attempt to knock out a
n may require several missiles to
al limitations on the placement of
ital form of disarmament in the
hilizing deterrence — in reducing
retaliatory forces to the other’s
h side’s missile sites from the
ight make a real difference. (For
of course, the city-target analogy

; on the surprise-attack problem
| of the answer that one would get
nent” considerations. Consider the
ber of missiles that might be al-
reached the point in negotiations
t limiting the number of missiles
eemed feasible). Suppose we had
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decided, from a consideration ¢
incentives, that we would need
missiles left over after his first
carry out an adequately punitiy
deter him from striking in the fi
his accuracies and reliabilities :
has a 3o-50 chance of knocking
200, he needs to knock out just o
he needs to fire just over 200 t
than 100. If we had 400, he woulc
of ours; at a 50 per cent discou
would need to fire more than tv
If we had 8co, he would have to
and to do it with 50 per cent rel
times that number, or more thar
initial number on the “defendi
required by the attacker in orde
supply to below some “safe” nu
From this point of view, a lir
would appear to be more stabil
mitted. This would be so for t
number on both sides, the great
siles expected to be left over |
either side should strike first,
deterrence to an attempted fir:
number of missiles on both sides
and proportionate increase in
have to achieve in order to be ca
fied probability, that the other’
than some specified number aft
ficulty of one side’s cheating, bs
missiles, or breaking the engag
dominant number, is more th:
any increase in the starting figu
numbers to begin with are high

*’This assumes that he fires his missile:
salvos, he has no means of reconnaiss
salvos, which particular missiles have a
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f population targets and enemy
a minimum expectation of 100
counter-missile strike in order to
e retaliatory strike — that is, to
st place. For illustration suppose
ire such that one of his missiles
out one of ours, Then, if we have
ver half; at so per cent reliability
o cut our residual supply to less
| need to knock out three-quarters
nt rate for misses and failures he
vice 400, that is, more than 8oo.
knock out seven-eighths of ours,
iability he would need over three
1 2400. And so on. The larger the
1z side, the larger the mulliple
r to reduce the victim’s residual
nber *
itation on the number of missiles
izing, the larger the number per-
wo reasons. First, the larger the
r is the absolute number of mis-
or retaliation in the event that
and therefore the greater is the
st strike. Second, the larger the
, the greater must be the absolute
missiles that either side would
pable of assuring, with any speci-
5 left-over missiles would be less
er being attacked. Thus the dif-
7 disguising and concealing extra
rement and racing to achieve a
n proportionately enhanced by
res on both sides. In fact, if the
enough to strain the budgetary

; all together or that, if he fires successive
ance that lets him know, on successive
Iready destroyed their targets,
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capacities of the two enemies, and
ties the number of missiles is hig
by the economic limitation on wh
to what it would have to do to achie

Here is a case, then, in which 2
sarily lead to a more and mere ul
like equal numbers on both sides
wiping out the other side’s missile
missiles on both sides increase. A
increases too. For small numbers
to 1 may provide dominance to th
ing first and leaving the other sid
striking back. But if the initial nu
it may take a ratio of 10 to 1 rat
good chance of striking with im
panic if it falls behind a little bit,
that it could draw far enough ah
nance it would need.

This greatly simplified view of
specialized to be a strong argume
disarmament. But it dees demon:
stable deterrence, and of schemes
attack, the question of more vs. fe:
on its merits in individual cases.
that disarmament, in the literal sen

Our attitude toward missile suk
lem of devising submarine-detecti
affected by whether we are worrie
surprise attack, If the submarine
fairly invulnerable site for anti-]
perhaps view it not as an especis
as a reassuring one. If in fact the
deterrence and we only want the
polaris-type missile carried by a
and endurance may be the kind of
Iike to see in adequate numbers o
to be both undetectable and higl
advantage of not needing to strik
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within these budgetary capaci-
h, stability might be imposed
at either side could do relative
ve mastery.

n “arms race” does not neces-
stable situation. For anything
 the likelihood of successfully
s hecomes less and less as the
nd the tolerance of the system
on both sides, a ratio of 2 or 3
e larger side, a chance of strik-
e a small absolute number for
mbers on both sides are higher,
her than 2z or 3 to 1 to have a
punity. Neither side needs to
and neither has any great hope
ead to have the kind of domi-

a “missile duel” is much too
nt for arms races rather than
strate that, within the logic of

for the prevention of surprise
wer weapons has to be analyzed
It is not a foregone conclusion
se, leads to stability.
marines, and toward the prob-
on techniques, should be much
1 about enemy attack or enemy
proves to be for many years a
opulation missiles, we should
1ly terrifying development but
best we can hope for is mutual
balance to be stable, then the
- submarine of great mobility
“weapon system that we should
n both sides. If it should prove
1ly reliable, it would have the
e first in order to strike at all,
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of not fearing that an aggres
very forces that were supposec
more reassuring if we had t
missile subs while he did not
but if the power already exists
it away, then the most we ca
destroy each other be itself s
side is in fact deterred. Fron
should not even wish that we a
nuclear-weapon submarine ; if
or no political capacity for s
helpful if the enemy were co
manifest invulnerability to ou
vantage if it relieved him of a
vate him to try striking first.
posure of kis strategic force to
worry about it too,

These thoughts also affect «
submarine detection. The Nav
tem of defense against submai
that we have to devote ourse
perhaps we ought simultaneou
soluble, If it were insoluble
technical problem can ever b
destined to be comparatively
stable deterrence might be tecl
prove to be vulnerable themse
than we hope. We have to try
cannot afford to let the Russia
know, and because we have t
to make our submarines less |
has entered into an agreemer
trust, we may search like the
our partner is searching just a
hole is to found.®

° This paper being about principles
excused for pretending here that und
is equivalent to invulnerability.
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sor might hope to knock out the
| to deter him, True, it might seem
he power to destroy the enemy’s
have the power to destroy ours;
on both sides, and we cannot wish
1 hope for is that this capacity to
ufficiently indestructible that each
n that point of view, we perhaps
lone could have the “invulnerable”
in fact we have either no intention
, first strike, it would usually be
1fidently assured of this. His own
r first strike could be to our ad-
principal concern that might moti-
If ke has to worry about the ex-
a surprise attack by us, we have to

jur attitude toward the search for
y is urgently seeking a better sys-
ines, and there is no question but
Ives intently to the problem. Yet
sly to hope that the problem is in-
(in the relative sense in which a
= insoluble) and submarines were
safe vehicles for a decade or so,
inologically possible. If submarines
lves, arms technology is less stable
' to detect submarines, because we
ns find a technique that we do not
) learn all we can about detection
detectable; but like a person who
it with a partner that he cannot
devil for a loophole, knowing that
s hard, while hoping that no loop-

, not about submarines, I can perhaps be
{ectability on short notice in the open sea
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Once we have pressed the arg
carry it all the way. If our prob
that we have the ability to str
struck ourselves — and to assu
knows it so that we are under no
of our own deterrence and strike
technological discoveries that e
tency of our retaliatory weapons
to guarantee that a larger prop
could survive a first strike on th
us welcome an increase in the p
As Bernard Brodie has said, “W
quirements of deterrence, with its
of retaliation, we may find a ne
Since the emphasis must be on
will fear even the smallest numt
in retaliation, one wants these b
before the event, as horrendous s

The novelty of this reasoning
nize that the “balance of terror,
sive and modern version of an a
of hostages. In older times, one
by delivering his hostages physi
trustful “partner”; today’s milit:
to have the lives of a potentia
within one’s grasp while he ke
thousands of miles away. As lon
power to destroy a nation and i
attack by the other, the “balanc
understanding backed by a total
tages. We may not, of course, we
hostages in support of this par
particular enemy. But in a law
course to damage suits for bre
hostages may be the only devic
and antagonistic partners can str

¢ Bernard Brodie, Strategy in the Mis.
"It should be emphasized that I am
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ument this far, we may as well
lem is to guarantee to an enemy
ke a punitive blow after being
re him that we know that he
temptation to doubt the potency
- first — we should find virtue in
nhance the anti-population po-
If it is logical to take measures
ortion of our retaliatory forces
em, the same logic should make
otency of those that do survive.
'hen we consider the special re-
. emphasis on the punitive aspect
ed even for super-dirty bombs,
making certain that the enemy
er of bombs that might be sent
ombs to be, and thus to appear
s possible,” ©

disappears as soon as we recog-
> if it is stable, is simply a mas-
ncient institution: the exchange
committed himself to a promise
cally into the hands of his dis-
iry technology makes it possible
1 enemy’s women and children
eps those women and children
g as each side has the manifest
ts population in response to an
e of terror” amounts to a tacit
exchange of all conceivable hos-
int to exchange quite thaf many
ticular understanding with this
less world that provides no re-
ach of this unwritten contract,
2 by which mutually distrustful
ke a bargain.”

ile Age (Princeton, 1939}, p. 293.
discussing only the problem of major
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This line of reasoning is not
tion for an arms race, Tt does inc
in the literal sense, aimed ind
kinds — or even selectively aime:
of mass destruction — could pro
bility, and might have to be co
to be disastrous. Nevertheless, tl
limitations that is not only comp
but is suggested by it.

It suggests making a distinctis
that are peculiarly suitable to |
and weapons that are peculiarly
At one extreme is the “pure” s
relatively inaccurate vehicle wi
kill just about everything in the
protected or well-hidden retalia
well-protected or well-hidden
weapons that the other side mig
would suffer no disadvantage i
gain no advantage in striking fi
weapon that is itself so vulners
strike second, or a weapon 50 sp
ing the enemy’s retaliatory forc
it would lose most of its usefuln
side has already started. These
give their possessor a powerful i
centive to jump the gun in the e
than to wait and make absolute
tion to the enemy that one exf
quently invite the enemy to stri
with haste in the event he thinl
quickly.

Between the extremes of the “

surprise attack here. The implications
defense policy depends on its relatior
limited war, mischief by a third party
of these interrelations between surprise
is touched on in the final pages of this
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simply an enormous rationaliza-
leed suggest that “disarmament”
iscriminately at weapons of all
1 at the most horrifying weapons
duce instability rather than sta-
mpletely successful in order not
iere {s an important area of arms
atible with the foregoing analysis

i between the kinds of weapons
he exploitation of a first strike
- suitable to the retaliatory role.
trike-back type of weapon: the
th a super-dirty bomb that can
- enemy’s country except a well-
tory force, and that itself is so
as to be invulnerable to any
ht possess, Ideally, this weapon
n waiting to strike second and
rst. At the opposite extreme is a
ble that it could not survive to
ecialized for finding and destroy-
es before they are launched that
ess if it were held until the other
“strike-first” weapons not only
icentive to strike first, and an in-
rent of ambiguous warning rather
ly sure; they are a tacit declara-
ects to strike first. They conse-
ke a little before that and to act
¢s that we think it’s time to act

pure” strike-first weapon and the

of the *hostage” concept for, say, civil
| to other contingencies as well —eg,,
r, less-than-massive retaliation, etc. One
attack and other military contingencies
chapter.
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“pure” strike-back weapon, there a
first but do not need to, that can st
purpose but that also might have a
side’s retaliatory forces if used fir
in this category if reasonable prec:
tection. So we cannot make a nice
and second-strike weapons, extollis
other in our approach to the surpr
to consider eliminating all weapor
against the other side’s retaliator
advantage in being used first, there
which to promise retaliation.® B
might usefully concentrate on the o

The most obvious candidates -
weapons. It might seem anomalou
they cover any nakedness of their
suggest that we protect better s
would be suggestions to abandon
tively exposed to the other side. N
would be from the “ban the bon
propaganda implications of such a
of viewing deterrence as someth
mantled.

Second, restrictions on the dep
their counter-force potency rather
potency might be sought, They wil
there is candid recognition that -
be deliberately aimed at protecti
strike-back capability. The disct
range on missile requirements, wh
gests that this class of limitations

Third, there may be some use
measures, or mutually accommoda
duce the danger of war by misapy
change of information might help
unilaterally pick modes of beha

® Furthermore, we are taking nothing |
account here.
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re the weapons that can strike
irvive and serve the retaliatory
n important effect on the other
st. Perhaps most weapons fall
witions are taken for their pro-
distinction between first-strike
1g the one and disparaging the
ise-attack problem. If we were
s that had any possible effect
y forces, or that enjoyed any
- might not be enough left with
it surprise-attack negotiations
nposite extreme.
would be exposed, vulnerable
3 to insist to the Russians that
strategic forces, or for them to
yme of our own. More likely
weapons that were provoca-
ote how different in spirit this
1b” orientation. Whatever the
topic, it at least has the merit
ing to be enhanced, not dis-

loyment of forces that affect
than their counter-population
1 not be sought, however, until
urprise-attack schemes are to
ng, not degrading, each side'’s
ssion above of the effect of
atever its specific merits, sug-
is not an empty one.

ful exploration of cooperative
ted modes of behavior, that re-
rehension. Even voluntary ex-
, if we and the Russians can
vior that, when the truth is

but the surprise-attack problem inte
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known, are reassuring. This i
posals for inspecdon of air ti
there may be some other type
he mutual benefit from som
about these measures — as ab
of strike-first weapon system
sible some understandings th:
formal agreements, and may f:
on both sides.

Fourth, there may be arra
emergencies that threaten to
A later section of this chapter

TFifth, there may be measu
likely, make a first strike les
back to the open-skies type o

Most public discussion of
ing the last few years has r
duce the likelihood of surpri
what weapons could do if surf
proposal was based on the id
of each other’s military forces
and, lacking the advantage of

The technical problem of de
that could yield each side ade
other has become much more
proposal was made. With hy¢
ber of aircraft that might be
missiles promising to reduce
the initial actions in readyi
weapons on target, and with
marines to keep under survei
spection unaccompanied by :
things to be inspected woulc
mously ineffectual, The idea o
gic indications of force mover
obsolete. The problem now v
surveillance of strategic force:
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, presumably the idea behind pro-
-affic in the north polar area, and
s of activity in which there could
 traffic rules. What is attractive
yut a candid discussion of the evils
s -—1s that they may make pos-
it do not have to be embodied in
icilitate unilateral accommodations

ngements to cope with crises and
explode into an unintended war.
discusses this point at some length.
res that, by making surprise less
s attractive. This point brings us
f proposal.

the surprise-attack problem dur-
lated to measures that might re-
se, rather than measures to limit
rrise were achieved. The open-skies
ea that with sufficient observation
neither side could achieve surprise
'~ surprise, would be deterred.
vising a practical inspection scheme
quate warning of an attack by the
difficult since the first open-skies
Irogen weapons reducing the num-
needed in a surprise attack, with
the total time available between
ig a strike and the explosion of
mobile systems like missile sub-
llance, it looks as though pure in-
iny limits on the behavior of the
| be enormously difficult or enor-
f examining photographs for strate-
nents and concentrations is simply
rould seem to be one of intensive
s by a vast organization that could
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transmit authentic messages repor
at most a few hours, and eventual
way that is not intolerably suscep
no practical assurance that this ¢

This does not mean that inspec
attack have no prospect of succe
scheme providing for nothing but
prospects. But if one cannot send
aircraft, missiles, and submarines
still consider calling the aircraft,
assemble where they are more eas
the deployment of forces are used |
more manageable, something may
there may be promise in the idea
weapon limitations, there are also

One is a possible incompatibility
tion and the need for concealment
ciently accurate, it may become al
protect one’s own retaliatory forc
cement, or, if not impossible, exc
concealment may then have to be
retaliatory forces; if the enemy ce
and kill anything he can hit, he hs
it. To the extent that he can have
under continuous surveillance he 1
their location,

In other ways an inspection sch
protection against surprise attack
tion about the disposition of the .
more vulnerable, It is widely know
a time when hurricane winds im
portion of the B-36’s that then co
tory threat. The implications for
event are evidently very differen
enemy knows only in a general w:
happen to us, or instead has defini
and knows exactly whether or not
days. Imagine the state of tension t
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ing suspicious activity within
ly within a few minutes, in a
rible of false alarms. There is
uld he done.
tion schemes against surprise
ss. What it means is that a
nspection may have very poor
observers out to follow all the
wherever they go, one can
nussiles, and submarines to
ly watched. If restrictions on
0 make the task of inspection
be accomplished. But though
of combining inspection and
serious problems.
- between the need for inspec-
. When missiles become suffi-
most physically impossible to
es by the sheer provision of
edingly costly. Mobility and
the source of security for the
.n hit anything he can locate,
s to be made unable to locate
- our own retaliatory weapons
as continuous information on

eme on the scale required for
night yield excessive informa-
sther’s forces and make them
n, for example, that there was
mobilized an extremely large
mprised our principal retalia-
- surprise attack of such an
t, depending on whether the
iy that this kind of thing can
te information when it occurs
he has clear sailing for a few
hat could occur if eitker side’s
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strategic-force personnel bega:
threatened to immobilize them
other side’s inspection. Much
sionally to land in a very un
"impossible to prevent — that r
to know too much about the o
Finally, while there may &
probability of providing warn
an attack, the value of the systs
do get warning, We can sern
hoping to get in first; but th
warning is ambiguous, A fals
true one precludes any last-n
At the other extreme we car
the things we can do to get re
hood that his attack will suc
that we can retaliate severely
demonstration to the enemy t!
our improved posture will dete
The important question is w
ready. If the answer is simply
more alert in the first place? N
would do if he had warning of
ably would like to do perpetual
hility of an attack. And if o
tinually doing its best to redu
ready and oif the ground in tl
doors tightly shut on sheltere
in the air in combat-ready conc
they can do on short notice.
Nevertheless, there are thin
of imminent attack that it cou
nitely. One can evacuate or
One can get his retaliatory fe
they are no longer targets fol
stay in the air forever. One
duty, but not for many days i
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n to suffer a severe epidemic that
temporarily before the eyes of the
better — if we and they are occa-
alert position for reasons that are
either of us should be in a position
ther’s occasional disabilities,

e arrangements that have a high
ing of the enemy’s preparation for
m depends on what we can do if we
1 off our own anticipatory strike,
is is an unattractive course if the
» alarm then leads to war. And a
iinute deterrence.

| just wait and “get ready.” And if
ady appreciably reduce the likeli-
eed — if they raise the likelithood
— we may want to make a quick
hat we are ready, in the hope that
r his final decision.

'hat we do that constitutes getting
, “Be more alert,” why weren’t we
Tost of the obvious things that one
an attack are things that one prob-
ly in view of the ever-present possi-
ir Strategic Air Command is con-
ce the time it takes to get aircraft
e face of warning, or to keep the
1 aircraft, or to keep aircraft safe
lition, there may not be much more

;s that a nation can do in the face
1d not do continuously and indefi-
go underground, but not forever.
rces safely off the ground, where
r enemy bombs; but they cannot
san put men on twenty-four-hour
n a row. One can ground all com-
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mercial aircraft to raise the reli
but the economic loss might be
private flying were foresworn f
making enemy aircraft more rec
words, things that one can do to
pected attack that one cannot b

But there is another guestion.
Suppose we cannot physically ke
times, as is true, and that it ma
(accidents as well as fuel and cre
them in the sky on the average,
in the number aloft can be affec
warning is received. This might v
not be deterred by our ordinary
by the posture we can adopt w]
mean that he quits as soon as |
might he just wait until the gas i
the planes have to come down :
strike in anticipation?

This problem of “fatigue” is ]
stance that one can take. The |
one must try to design a super-a
durance and little fatigue, recog
mising its peak effectiveness. Sec
present subject, one may have tc
armament negotiation with the
one has in fact taken measures t
of retaliation. If we can keep up
have a few days during which to
some degree of Russian “disarmse
them and sufficiently reassuring
“normal” rather than to procet
mean devising and instituting a |
anti-surprise-attack measures th:
during the earlier period. It would
the ordinary pressure of knowir
term danger, but doing it with
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ability of the warning system,
exorbitant if commercial and
or all time in the interest of
ognizable. There are, in other
“get ready” in the face of ex-
e expected to do continuously.
How long can we keep it up?
ep all aircraft in the air at all
y be too costly in all respects
ws) to keep as many as half of
but that a substantial increase
ted on short notice if a serious
ell mean that the enemy would
posture, but would be deterred
1en we get warning. Does this
e sees that we are ready? Or
s gone, the pilots are tired, and
igain? And if so, must we not

ikely to plague any super-alert
solution is in two parts. First,
lert response that has good en-
nizing that this means compro-
ond, and most pertinent to the
) engage in a kind of crash dis-
enemy during the period that
y insure his own invulnerability
a super-alert for a few days, we
attempt to demand or negotiate
iment” that is both tolerable to
to us to permit us to return to
d with total war. This might
nuch more ambitious scheme of
an had been politically feasible
‘mean negotiating not just under
¢ that sneak attack is a long-
~lear notice that if measures to
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make successful first-strike inm
agreed upon, and taken hy a q
sent has become inevitable,
These reflections do not im;
either useless or embarrassing.
ing by itself may not be enc
opportunity, but the opportuni
And preparations for what one
have to be made well ahead of
liver an ultimatum to the Russ
ing to attack. Deciding what
needs and be tolerable to the ]
difficult, it is technically diffic
procedures to verify complianc
effective ultimatum only if we
time on what it might contain.

There are two quite distinct
of an inspection system, or for
how well the system gets at th
ceal it; the other is how well it
vincingly when it is in his inter
that between a scheme for dis
for permitting the innocent to e
ing, one system arrives at a pri
tive way, by an absence of p
the other scheme relies on posi
the particular situations in whi
the truth be known,

The difference between these
distinction between a scheme t
surprise attack and a scheme to
or “accidental,” or unintended
a false alarm, or from a mistakel
to a false alarm, or to a wror
accident, or to the catalytic mi
in promoting war, or to a situaf
each side that the other may |
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ipossible have not been devised,
lick deadline, war by mutual con-

»ly that extra warning would be
What they indicate is that warn-
ugh. Extra warning provides an
ty has to be exploited with skill.
would do in the contingency may
time. There is barely time to de-
ians when we catch them prepar-
ultimatum would both meet our
Lussians is not only intellectually
ult, depending on such things as
e. We could probably deliver an
- had planned carefully ahead of

-~ criteria for judging the efficacy
lesigning the system itself. One is
e truth in spite of efforts to con-
helps one to reveal the truth con-
est to do so. The difference is like
~overing the guilty and a scheme
tablish innocence. Roughly speak-
:sumption of innocence in a nega-
ysitive evidence to the contrary;
tive evidence, and is pertinent to
ch one’s own interest is in letting

two situations is pertinent to the
o minimize the fear of deliberate
- minimize the fear of inadvertent,
war — the war that results from
1 evaluation of the other’s response
g interpretation of a mechanical
schief of a third party interested
ion in which the apprehension by
e about to pre-empt explodes by
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feedback into a war by mutual p
deliberate, surprise attack, the ag
guise the truth. But in the case o
have a strong interest in convey
in fact be conveved in a believal
other side’s mistaken decision.

MISAPPREHENSIC

Consider this question: how 1
Union that we were not engaged
fact we were not but they thought
prove to us that they were not ir
fact they were not but they knew
be,

Evidently it is not going to he
There may indeed be some situat
tact is enough to allay each side’
just to take a wild example — su
plosion on one of their own bases,
if they could simply reassure us g
accident, that they were not inte
attack by us, and so on. But, in
imagine, it Is insufficient simply t
in a strategic strike or that one
There has to be some way of a
facts presumably involving the d
have to prove not only that we w
position, but that our actual posi
exploited to doublecross the ener
word and restrain his own forces.

MISAPPREHENSION DU

Especially in the course of a Ii
may take an action that might |
strike. Suppose, for example, tha
that would alternatively be used i
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anic, In the case of a planned,
oressor has every reason to dis-
f “inadvertent war,” both sides
ing the truth if the truth can
sle way in time to prevent the

N OF ATTACK

vould we prove to the Soviet
In a surprise attack, when in
- we might be ? How might they
itiating a surprise attack, if in
that we were afraid they might

 enough just to tell the truth.
ions in which sheer verbal con-
s suspicions. If the Russians —
ffered an accidental nuclear ex-
it might be helpful to both sides
nickly that they knew it was an
preting it as a harbinger of an
most of the cases that one can
y assert that one is not engaging
is not in a menacing posture.
uthenticating certain facts, the
isposition of forces. We would
ere not intending to exploit our
tion was one that could not be
ny if he should take us at our

IRING LIMITED WAR

mited war one side or the other
e misinterpreted as a strategic
t we used the kinds of aircraft
n a strike against Russian bases,
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and flew them in directions th
at the Soviet Union itself —a
flying from North African ba:
countries near the southern bo
tively, suppose that the Soviet .
that could be interpreted, on
dence we might get, as a strik
carriers, but that was actually
general effort to destroy Unite

The question arises whether
reduce the likelihood of misi
misinterpretation might lead or
pated retaliation, te pre-empt
into a super-alert status that h
alarm. One might wish to ben
that complementary actions —
other parts of the world, that -
if this were an all-out counte
being taken.

RECIPROCAL M

Consider another case that
press conference,

After all, meteors and electroni
radar screens, too, If in such case
and hydrogen bombs, were to proces
and its bases in other states, the :
each other somewhere over the Ar
would draw the natural conclusion
taking place, and mankind would f
atomic war.

Assuming for the moment th
might conceivably arise, how m
sions of both sides be slowed ¢
some way of reversing motion o
and authenticated way, a kind «
consent might be possible.
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at might be interpreted as aimed
s might be the case if they were
es or the Mediterranean fleet to
der of the Soviet Union, Alterna-
aircraft flew a limited war mission
the basis of the momentary evi-
= at all of our overseas bases and
a limited strike and not part of a
1 States retaliatory power.

there are any means by which to
nterpretation in this case, where
e side either to take off in antici-
as quickly as it could, or to get
ad a high proclivity toward false
1 over backwards to demonstrate
actions involving other forces in
would almost certainly take place
r-force strike — were in fact not

ISAPPREHENSION

was described by Gromyko at a

> interference are reflected on Soviet
s Soviet aircraft, loaded with atomic
d in the direction of the United States
ir fleets of both sides, having noticed
ctic region, under such circumstances
that a real attack by the enemy was
nd itself involved in the whirlpool of

at a situation like that described
ight the interacting misapprehen-
lown and reversed? If there were
n both sides, in a properly phased
f balanced withdrawal by mutual
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The bargaining environment i
there would be only hours in wh
and at worst no time at all. Th
outcome can analytically be divi
has to be discovered some “solu
that reverses the trend toward I
tutes a dynamically stable withe
status, one that yields neither sic
process, and that is within the p!
concerned. The second requireme
be observable, verifiable, and prc
part of the bargain unless we ha
toring the other side’s compliance
Conceivably we would have an
overwhelmingly more probable
circumstances for a cheat-proof r
submit to, so that if we did comj
the other side would have no d
essentially one of contract enfor
this case, for each side, is to co
in fact it complies with the plan.

This example not only makes
arrangement for observation and
short time availahle for bringing
demonstrates how important it i
about what kind of proposal to n
own flight plan in a way that «
of any means we might have fo
true information in the event it
to do so.

This case also may illustrate
criteria for reliability of an insp
difficult to design radar that woul
by which he could always catc!
attack; it is quite another quest
if we both wished to invite volu
mit in a convincing way. In one
his radar surveillance as best wi
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s not a propitious one. At best
ich to conduct the negotiations,
e requirements for a successful
ded into two parts, First there
tion” — some pattern of action
nutual attack, and that consti-
Irawal to a less menacing alert
le a dangerous advantage in the
hysical capabilities of the forces
nt is that compliance somehow
vable. We cannot carry out our
ve trustworthy means for moni-
. and the same is true for them.
interest in cheating; but it is
that we should wish in these
nonitoring system that we could
sly with our part of the bargain
oubt about it. The problem is
cement. And the motivation in
wey the truth as best it can if

clear the need for some prior
verification, in view of the very
inspectors to the scene; it also
> to have thought ahead of time
ake, and to have designed one’s
ould take maximum advantage
- deliberately giving the enemy
becomes desperately necessary

the difference between the two
ection system. It might be very
1 always catch the enemy — and
1 us—in an attempt at sneak
jon how to design radar so that
rtary surveillance we could sub-
- case we are, in effect, evading
> can. In the other we may de-
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liberately “parade” in front of h
of long-distance recognition, as

LONGER-TERM

The difference between these
and the longer-term problems ¢
the kind of evidence that is rec
motivation to provide it. The u
tion is generally viewed as de
dence, that is, the absence of ¢
bility of missing such evidence
system; and one supposes that
the need to keep activities hidc
crisis one requires more certa
time to get leads and follow the
system out and enlarge it or |
Consequently, a crisis agreemer
evidence. Instead of looking fo
party is nof doing, one deman
¢s doing. And the reason why su
in a crisis is that the motive to
of reaching an understanding c
it — may be enhanced in such a

OVERBUILDIN!

For the purpose of being at I
and unforeseen situations, there
some flexible stand-by arrang
potential enemies and inspectin
is a good argument for overbu
tive to such use as has been ag
to enlarge or intensify the systen
facilities and inspectors, may |
usefulness of the system in tim
ferently, we should not judge t
system solely in terms of the mu
ing “normal” operations; we sh
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is radar, or submit to other means
long as he does the same for us.

SURVEILLANCE

crises and emergency situations

f policing arms limitations is in
juired and in the strength of the
ore “leisurely” process of inspec-
pending mainly on negative evi-
vidence. One reduces the proba-
by enlarging and intensifying the
the evasion is made difficult by
len over a long period, But in a
in evidence; one does not have
m up; there is no time to try the
intensify it if it does not work.
it would have to rely on positive
r evidence about what the other
ds evidence that shows what he
ch evidence might be forthcoming
provide it — the greater urgency
r an agreement that depends on
1 emergency.

G THE SYSTEM

ast somewhat prepared for crises
is a good argument for instituting
2ments for communicating with
g each other. In particular there
ilding an inspection system rela-
eed on. Having standby capacity
1, or to augment it with additional
1ave a good deal to do with the
e of crisis. To put the point dif-
he reliability and usefulness of a
tivations of the participants dur-
buld recognize that occasions may
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arise when there is a powerful 1
arms limitations, at least mome
available for setting up observat
ad hoc.

To be specific: in the event th
spection system to monitor an
tests, we should consider careft
advantage of the inspectors and
acute military crisis. The mobil
tion, their communication facilif
surveillance equipment, there tru
should be evaluated and designe
tection in mind, but with some vi
critical need for a means of in
munication, in a crisis that thre
with inadvertent war. .

From the foregoing considerat
stability of the balance of terror
liberate surprise attack, and th
false alarm — will be greatly a
ments that we try to work out
veals her scientific and techno
years, we may find that each s
do and does it rapidly enough)
vulnerability of its own retaliato
other side does, and assure it in a
fully stable mutual deterrence r
have planted mischievous secre
the Russians continuvally find 1
forces at a faster rate than we
There is only a hope — no pres
ingenuity and the best of diplos
find cooperative measures to a
So we may get stability without
it even with cooperation, Still,
the Russians, or mutual restra
explicit, may prove to make a s
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notive for crash negotiations on
ntary limitations, with no time
ion and communication systems

ere should be established an in-

agreement to suspend nuclear
lly how both sides might take
their facilities in the event of an
ty of the inspectors, their loca-
ies, their technical training and
stworthiness, and their numbers,
d not just with nuclear-test de-
ew to their serving a desperately
spection, verification, and com-
atens both us and the Russians

ons, it is not at all clear that the
— the lack of temptation to de-
¢ immunity of the situation to
fected by the military arrange-
with the Russians. As nature re-
logical secrets over the coming
ide (if it does what it ought to
can substantially assure the in-
ry forces irrespective of what the
convincing way, so that a power-
esults. Alternatively, nature may
ts ahead of us, so that we and
lew ways to destroy retaliatory
find new ways to protect them.
umption — that even with great
nacy we and the Russians could
rest a trend toward instability.
cooperation, or we may not find
some kind of cooperation with
int, formal or informal, tacit or
gnificant difference in the stabil-
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ity of the balance of terror; s
high, So although we cannot
of collaborating to make eac
nerable would make any differ
might and to ask ourselves w
perfectly stable balance of dete
us. Would we really be interes
anti-surprise-attack scheme if v
the Russians would accept it ?

Although it would be comfc
could not be tempted into a del
comforting to know that they
that they would never need t
nevertheless be argued that ou
major assault on ourselves de
Russian belief that we might
The Russians might not belies
were substantially invulnerable
argued that except under the m
shrink from any retaliatory stri
of eliminating or softening the
to this argument, a pair of fnvui
ized SAC’s; and while that m
pletely bi-polar world, it is a I
the existing world —a world
area” in which we wish to dete
more credible than that of mut

Can we threaten to retaliate
Russians unquestionably posses
us a blow of any size they plea
role when each is invulnerable
each other and to guarantee, b;
disuse?

There is a role. Strategic forc
ing out “retaliation” in the puni
ing out Russian or Chinese cit
potent because of the sheer pai
and humiliation that would be



E ATTACK

nd the stakes of course are very
be sure that a deliberate policy
h side’s retaliatory forces invul-
ence, we have to consider that it
hether in fact we should want a
rrence if we had the option before
led in a far-reaching and effective
re knew of one, and if we thought

rting to know that the Russians
iberate planned sneak attack, and
were so sure we wouldn’t try it
0 jump the gun in panic, it can
r ability to deter anything but a
pends at least somewhat on the
be goaded into deliberate attack.
re this if their retaliatory forces
to a first strike by ours. Tt can be
nst extreme provocation we would
ke that had no significant chance
Russian return strike. According
nerable SAC’s is a pair of neutral-
ight be the best kind in a com-
xury that we could not afford in
in which there is a large “third
r Russian aggression by a threat
ual suicide.

, not just to resist locally, if the
s the military capacity to return
se? Have the strategic forces any
to the other, except to neutralize
y their joint existence, their joint

es would still be capable of carry-
tive sense. If the threat of knock-
ies was originally thought to be
n, economic loss, disorganization,
involved, and not mainly because



e A —as

SURPRISE ATTACK A

the military posture of the enem
aggression would be greatly affec
threat would still be present eve
invulnerable.

The threat of massive retaliatio
mean unlimited retaliation, doe:
the loss of our hope that a skillfull
succeed in precluding counter-ret:
consider limited or graduated repr
sure on the Russians to desist fr
to consider extending a limited lc
in a way that maintained the pr
but was really intended to work |
pain and the threat of more, this
the threat of it, might enjoy incre:
in the vulnerability of both sides
doxically, for the same reason tha
become less inkibited as the possi
became unavaeilghle. The risk i
massive retaliation should be less
of an gll-out strike in return shou
that our limited retaliation woulc
in the initiation of all-out war sho
have to believe that we were li
mistake our limited retaliation
obliteration.

This is not to argue that limite
if not the certainty, of limited cot
total destruction, either slowly o
greater retaliatory strikes, or wor
plate even if kept limited. The p
prisal may be no easier than the
may be harder. The argument her
making an exchange of limited p
attractive compared with limited
attractive enough compared witl
threat (and not a called bluff) =
rely on the threat of retaliation.
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y in the immediate area of his
ted, the main ingredient of the
n if the other side’s SAC were

n, if “massive” is interpreted to
5 indeed lose credibility with
y conducted all-out strike might
liation. But if we were ever to
isals as a means of putting pres-
m actions intclerable to us, or
cal war inside Russian borders
etence of local military action
hrough the sanction of civilian
kind of retaliatory action, and
ised credibility with a reduction
' strategic forces. It does, para-
t all kinds of limited war might
bility of all-out surprise attack
wolved in a bit of less-than-
than it is now because the fear
1d be a good deal less. The fear
| be mistaken for the first step
uld be less: the Russians would
erally prepared for suicide to
for the initial step in mutual

d retaliation, entailing the risk,
inter-retaliation, cannot lead to
- by explosion into greater and
1ld not be frightful to contems-
roblem of limiting a war of re-
it of limiting local war, and it
¢, however, does not depend on
unitive blows appear safe and
local war, but safe enough and
1 all-out war to be a credible
any case where we may have to
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The strategic forces would t}
of potential attacks on each otl
tive role that provides some &
the threat of all-ewt punishm
achievement of invulnerability
the threat of limited retaliatic
net effect, we cannot depreca
simply by reference to the nee
to be demonstrated that one pa
sive one) is more potent than

Only an extreme optimist c:
clear choice of accepting or reje
tee to make both sides’ retaliat
invulnerable. But this questiol
area deterrence, and the lim
calls to mind, are pertinent to
ourselves hope for.?

*For further discussion sce T. C. Sch
and Arms Control, The Twentieth Cen
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s be “neutralized” only in respect
er ; they would still possess a puni-
asis for a deterrent threat. While
ent may lose credibility with the
- by both sides’ retaliatory forces,
n may well gain it, Whatever the
te a world of invulnerable SAC’s
d for third-area deterrence; it has
rticular deterrent threat (the mas-
the other (limited) one.

in think that we may ever have a
cting a scheme that would guaran-
ory forces totally and continuously
1 of what would happen to third-
ted-retaliation possibility that it
the question of what we might let

elting and Morton H. Halperin, Strategy
tury Fund (New York, 1g61).
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NUCLEAR WEAPONS

With the development of smal
suitable for local use by groun
and with the development of n
rockets for air-to-air combat,
nuclear weapons have ceased t
treating nuclear weapons as pec
ons in the conduct of limited w
that there are political disadvan
in limited war, particularly in ot
consider a nuclear fireball as m
to death must recognize as a p
against nuclear weapons,

This Appendix is about 2
between nuclear and other wi
with the enemy in the proce
terest of limiting war or of und
necessary to recognize that a dis
and other weapons even thoug
but is psychic, perceptual, leg
vield nuclears delivered with
form of artillery, and conseque
limits in war, is an argument b
weapons effects, not on an ana
where limits originate in limit
or unstable, what gives them a
and modes of behavior are corn
recognition of limits. The pren
argument is that, if there is n
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3 AND LIMITED WAR

1-size, small-yield nuclear weapons
d troops with modest equipment,
uclear depth charges and nuclear

the technical characteristics of
o provide much basis, if any, for
uliarly different from other weap-
ar. It has, of course, been argued
tages in our using nuclear weapons
r using them first. Even those who
oral as napalm for burning a man
litical fact a worldwide revulsion

nother basis for distinguishing
apons. It involves our relations
ss of limiting war. In the in-
erstanding limited war, it may be
tinction can exist between nuclear
h the distinction is not physical
alistic, or symbolic. That small-
“pinpoint” accuracy are just a
ntly do not prejudice the issue of
ased exclusively on an analysis of
lysis of the limiting process — of
ed war, what makes them stable
uthority, and what circumstances
ducive to the finding and mutual
iise of the “just-another-weapon”
o compelling weapon-effects basis
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for a distinction between nuclea
basis at all that is pertinent to

Is not the same point involv
users of weapons? There is no n
and Chinese than there is betw
similarly for the difference betw
ot between Americans and Nati
danians, Egyptians and Algeria
important distinction in the proc
its limits. Similarly, there is litt
a hundred miles north of the Sc
rain a hundred miles south, or
below it, or the two sides of t
boundaries like these play an
process, quite aside from any p
of rivers or the scaling of mo
with them.

One could reply that these a
legal distinctions arve real ones 1
other weapons are fictitious. Bu
are “legalistic.” There is no leg:
ticipants in limited war to re
nationalities; the Russians are
modest penetration of their bo
the war —as a dramatic act d
their border. The Chinese were
{rather than just to resist) if w
River; they did not lose any leg
mitting occasional thoroughfare
take cognizance of Russian pilot
war, or Russian “volunteers” ir
fighting against our side. The i
a border, or on the introductio:
conflict, is like that on the ints
it is the risk of enemy response
of enemy response is his appre
acquiesced in if he fails to respor
response, to our symbolically dj
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s and other weapons, there is no
the limiting process.

ed in discriminating among the
1ore difference between Russians
cen nuclear and other weapons;
een Chinese and North Koreans,
onalist Chinese, British and Jor-
ns. Yet nationality has been an
ess of limiting war or destroying
le difference between the terrain
wviet-Iranian border and the ter-
what lies above the Yalu and
he Greek-Yugoslav border. Yet
important role in the limiting
hysical difficulty in the crossing
intains that happen to coincide

re “legal” distinctions and that
vhile those between nuclear and
t they are not really legal; they
2] authority that forces the par-
cognize political boundaries or
not legally obliged to treat a
rder as a qualitative change in
iscontinuous with action up to
not legally obliged to retaliate
/e deliberately crossed the Yalu
al right to deny trespass by ad-
- We are not legally obliged to
s if they participate in a limited
1 a Near Eastern ground army
nhibition on the penetration of
1 of a new nationality into the
oduction of a nuclear weapon;
- And an important determinant
ciation of what he has tacitly
d, or makes only an incremental
scontinuous act.
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What makes the Soviet or Chi
pelling place to draw a line in t
principally that there is usually
For Western troops to cross the |
not physically but symbolically -
USSR, and to demonstrate or a
proceed. Unless one can find sc
border, such that it would be cle
tended to stop in the event tha
that it would be obvious to us t!
the Russians would let us advant
Russians knew that we knew it,
place that can be tacitly acknow
circumstances for the USSR to
border without a dramatic retall
admit that Soviet territory is fair
war. The political boundary is
place, not legally mandatory; it
of any plainly recognizable alter
interest in finding some limit. T
makes it a plausible limit. It is
the only line, but certainly one o
in the region that could be tacitl;
“obvious” geographical limit th
has a compelling power of sugg
denial of which might seem — in
able alternative — to be a denial

But, if political-boundary anc
seem to be legal, and therefore r
tions that are significant in the
much equipment but no manpov
provided equipment, leadership,
during the guerrilla war, but no ¢
naval support to the Nationalis
mosa. It has been thought that -
to the French and Vietnamese |
to the Chinese and Russians to b
ground forces in.
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nese border a pertinent or com-
he event of war in that area is
no other plausible line to draw.
Qussian border is to challenge —-
— the territorial integrity of the
- least to imply an intention to
me “obvious” limit inside that
ar to the Russians where we in-
. we cross the border, and such
1at there was a limit to how far
e if we did cross it and that the
there is just no other stopping
ledged by both sides. Under the
accept the penetration of that
ation of some sort would be to
-game for a gradually expanding
therefore useful as a stopping
is useful to botkh sides in default
native, since both sides bave an
he border has a uniqueness that
one of the few lines — perhaps
f the few — that one could draw
7 recognized by both sides as the
1t both sides might observe, Tt
estion, a claim to attention, the
default of any plainly recogniz-
of any limitation.
| nationality considerations still
eal, consider some other distinc-
. limiting process. We provided
rer to the war in Indochina; we
and advice to the Greek troops
ombat troops. We provide direct
t Chinese in the Straits of For-
we might have given air support
n Indochina, without appearing
e as “involved” as if we had put
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An economist can argue — wi
those who argue that “pinpoint’
are just another form of artille
power are fungible resources in
intervention is not “really” diffe
that military intellect is as impe
that lack leadership and plannin
redefinition of service functions i
and about the usefulness of def
in terms of the means of locomot
distinction or a naval-ground d;
tradition. But the point of al! thi
tion matters.

In fact, what we are dealing
war is tradition. We are dealing
the force of suggestion. We are
written law — with conventions s
is the need for mutual forebearar
and whose sanction in each indj
breach a rule may collapse it ar
to a jointly less favorable limit oy
weaken the yet unbroken rules b
“authority” cannot be taken for

What makes atomic weapons
that they are different. The re:
rhetorical question — why we dc
the grounds that they too, like r
people, is that there is a tradition
a jointly recognized expectation
expedient to use them. There is
atomic weapons. There is instead
a jointly recognized expectation
spite of declarations of readines:
tactical advantages in their use.

Traditions or conventions are
in war, or a curious aspect of t
convention is the essence of the |
teristic of any limit in a limited
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th the same persuasiveness as
-delivered small-yield weapons
-y — that equipment and man-
a military campaign, that air
rent from ground intervention,
ortant as leg muscle for troops
g skill. The controversy about
n the light of modern weapons,
ining military-service functions
jon, suggests that an air-ground
stinction rests on nothing but
5 is that, in limiting war, tradi-

with in the analysis of limited
with precedent, convention, and
dealing with the theory of un-
vhose sanction in the aggregate
ce to avoid mutual destruction,
vidual case is the risk that to
id that to collapse it may lead
to none at all, and may further
y providing evidence that their
granted.

lifferent is a powerful tradition
1son — in answer to the usual
 not ban bows and arrows on
iuclear weapons, kill and maim
for the use of bows and arrows,
that they will be used if it is
10 such tradition for the use of
a tradition for their nonuse —
that they may not be used in
5 to use them, even in spite of

ot simply an analogy for limits
hem ; tradition or precedent or
imits., The fundamental charac-
war is the psychic, intellectual,
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or social characteristic of bei
sides as having some kind of
mainly from the sheer percep
of a “tacit bargain,” And a1
from the lack of confidence t!
alternative limits may be fow
The rationale behind the Hmit
moral, or physical. The limits 1
cal differences or to moral disti
to correspond to something tha
tive character and that provid
converge on. But the authority
and not in the thing that expe
to.

Whethet limits on the use ¢
particular limit of no use at
way is made more dubious, nof
tile character of atomic wear
that there is a rather continu
of atomic-weapon effects, a r
forms in which they can be us
the targets they can be used c
sequently to be no “natural”
and others. If we ask, then, ¥
wished to limit somehow the
conveyance, the situations in v
can be used, the answer is th
sense — free to draw a line any
reason for drawing it at any ol
another. But that is precisely
for any particular line, Ther
weapon, or number of miles, tl
other degrees, sizes, or distan
for both sides’ expectations. ]
tative and discrete, rather tl
This is not just a matter of m
or of making adherence eas;
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ng mutually recognized by both
authority, the authority deriving
tion of mutual acknowledgement,
articular limit gains in authority
hat either side may have in what
nd if the limit is not adhered to.
s legalistic and casuistic, not legal,
nay correspond to legal and physi-
nctions ; indeed, they usually have
t gives them a unique and qualita-
es some focus for expectations to
- is in the expectations themselves,
ctations have attached themselves

f atomic weapons, other than the
all, can be defined in a plausible
- Jess s0, by the increasingly versa-
ons. It is now widely recognized
yus gradation in the possible sizes
ather continuous variation in the
ed, in the means of conveyance, in
i, and so forth. There seems con-
yreak between certain limited uses
vhere we might draw a line if we
size of the weapons, the means of
vhich or the targets on which they
at we are —in a purely technical
where we please, There is no cogent
1e particular gradation rather than
why it is hard to find a rationale
e is no degree of use, or size of
1at is so much more plausible than
ces that it provides a focal point
_egalistic limits have to be quali-
han quantitative and continuous.
aking violations easy to recognize,
y to enforce on one’s own com-
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manders; it concerns the need o
evident symbolic character, such
and dramatic act that exposes b
alternative limits will not easily be

The need for qualitatively dis
some kind of uniqueness is especi
limits are generally found by a |
negotiation. They are jockeyed fi
plicitly. But if the two sides mu
explicit communication, the parti
guality that distinguishes it from t
natives ; otherwise there is little b
side that the other acknowledges t
of latitude, or an international da
have this quality when no other
point or line is available for ex

A test of this point with respec
to pose the following problem.! L
for a prize: we are to sit down ri
out any prior arrangements, and v
on the use of nuclear weapons, in
we please, allowing ourselves limi
appeals to us — size of weapons, u
them, what rate or frequency of u:
versus defensive use, tactical versu
with or without warning — to see
same specification of limit. If we a
limits we specify, we get a prize;
get no prize. We are doing this o
to see whether we can in fact agree
and to see — for those of us who
proposals tacitly — what kinds of
of tacit joint recognition. We are
limits at all on the cne hand, or
the other, and any gradation or va
please.

My argument is that there are

* Compare Chapter 3, especially pp. 58-6
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f any stable limit to have an
that to breach it is an overt
oth sides to the danger that
found.
finguishable limits that enjoy
ally enhanced by the fact that
rocess of tacit maneuver and
or, rather than negotiated ex-
st strike a “bargain” without
cular limit has to have some
he continuum of possible alter-
asis for the confidence of each
he same limit. Even a parallel
te line, or the north pole, may
natural, plausible, “obvious”
ectations to converge on,
t to atomic weapons might be
et any of us try to cooperate
ght now, separately and with-
rrite out a proposed limitation
as little or as great detail as
ations of any description that
se of weapons, who gets to use
e, clean versus dirty, offensive
s strategic, on or not on cities,
whether we can all write the
re in perfect agreement on the
if our limits are different, we
nly for the sake of the prize,
tacitly on a statement of limits,
do manage to coordinate our
limits appear to be susceptible
permitted the extremes of no
no atomic weapons at all on
riation defined in any way we

articular limits — simple, dis-
7.
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crete, qualitative, ‘“‘obvious” limi
concerted choice; those who speci
dict, can find few partners or no
with theirs. (Since our object is t
solation in the other virtues of o
ercise the main consideration in c
the likelihood that if we chose th
cide exactly with the limits of the
trying to coordinate theirs with o

I do not allege that this exerci
are capable of possessing stability
strate that certain characteristic
simplicity, uniqueness, discretene:
definition, and so forth, can be gi
that is at least pertinent to the |
suggests that certain kinds of lim
expected by both sides, of focusin
nized as qualitatively distinct fr
alternatives,

The first conclusion to be draw
that there is a distinction betweer
ons, a distinction relevant to the
distinction that to some extent
clarify or blur, We can strength
the symbolic significance of this ¢
ing in a way that is dramatical
erode the distinction — but not
as though we do not believe in
another-weapon” argument and |
in fact have little compunction at
icy we should follow depends on
tinction between nuclear and oth
we share with the USSR, a usef
helps to minimize violence-— or
ganda liability, a diplomatic obs
our decisive action and delegation
that atomic weapons ought to be 1
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ts — that are conducive to a
fy other kinds of limits, I pre-
te at all whose limits coincide
) agree, we are to take no con-
ur proposed limits; in this ex-
hosing any particular limits is
ose limits in an effort to coin-
others, knowing that they were
irs, we would succeed.)

se proves what kinds of limits
and authority. Tt does demon-
s of limits, particularly their
s, susceptibility of qualitative
ven an objective meaning, one
process of tacit negotiation. It
its are capable of being jointly
y expectations and being recog-
om the continuum of possible

n from this line of argument is
| nuclear and nonnuclear weap-
process of limiting war. It is a
we can strengthen or weaken,
en the tradition, and enhance
listinction, by talking and act-
ly consistent with it; we can
readily destroy it — by acting
it, by emphasizing the “just-
oy making it evident that we
out using nuclears. Which pol-
- whether we consider the dis-
r weapons to be an asset that
ul distinction, a tradition that
instead a nuisance, a propa-
truction, and an inhibition to
of authority. Those who believe
1sed at the earliest convenience,
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or whenever military expedier
recoghize the distinction that e
erode the distinction during t

This is not just a matter o
European allies feel about the
between us and the Russians —
between us whether we like it
the Russians think we share v
there is a limit against the use
of limiting war, we should war
to believe that our initial use
were a challenge to the whole
that we would not be bound b
want them to interpret our use
with the concept of limited wa
ness to collaborate tacitly in
limits; we should want our u
charged with excessive symboli
distinction does exist in the s
war, and if nevertheless we war
weapons, we ought in the intere
erode the distinction as best w
program for early and extens
earth-moving projects, especiz
might help to erode the distinc
program for training friendly t
in how to survive nuclear weaj
weapons for the purpose in th
trary we wish to enhance the
our enemies that nuclears are 3
reservations, agreement on nuc
extensive discussion of such s
tribute to the purpose.?

A second conclusion is that
of atomic weapons in limited ¥

10n the symbolic significance of a
“Nuclear Testing and the Problem ¢
1358), especially pp. 12-13.
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ice demands, should nevertheless
xists so that we can take action to
he interim.

f what the Asian neutrals or our
distinction. It concerns a relation
- an understanding that may exist
or not. It has to do with whether
rith them a tacit expectation that
of nuclear weapons. In the interest
t the Russians or the Chinese not
of atomic weapons in a local war
idea of limitations, a declaration
v any kinds of limits. We should
: of nuclear weapons as consistent
r and consistent with our willing-
the discovery and recognition of
se of atomic weapons not to be
c content. So, if I am right that a
ense pertinent to the limiting of
t maximum freedom to use atomic
st of limiting war to destroy or to
e can. (For example, a deliberate
ve use of “nuclear dynamite” in
ily in underdeveloped countries,
tion; the same might be true of a
roops in underdeveloped countries
yons explosions, using some actual
eir own country.) If on the con-
tacit understanding we have with
_class apart and subject to certain
lear test suspension (or even just
n agreement) will probably con-

the principal inhibition on the use
var may disappear with their first

_test agreement, see Henry A. Kissinger,
{ Peace,” Foreign Affairs, 37:1-18 (Oct.
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use. It is difficult to imagine that
weapons are different would be a
casion of the mexf limited war af
in one. We can probably not, ther
use nuclears in a particular war
vantage to us and subsequently re
that we and the enemy might bot
tion of war will be substantially
shatter the tradition and create g
also be some limits or sanctuary ¢
that should be reexamined to se
by-products of the assumed nuc
with it. We may want to look ag
for example, partly to anticipate ¢
to avoid misinterpreting enemy i
ferently after nuclears are broug

A third conclusion is that on
we should perhaps be at least as
precedents that we establish, an
we adopt, as with the original ob
example, if nuclear weapons were
probably ought to be much less ¢
Quemoy than about the characts
precedents that it establishes, the
ourselves, and the role the enemy
be not only using them ad koc fo
importantly shaping the limited |
boy pulls a switch-blade knife on
to feel, whatever the point at iss
riding policy question now is his |
blade challenge.)

Fourth, we should recognize tl
sion when nuclear weapons are u
too will really be engaged in at lea
war activity at the same time. (
over the original objectives; the .
tion or gamesmanship over the rol
To illustrate, we might in connec
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the tacit agreement that nuclear
s powerfully present on the oc-
ter they had already been used
efore, ignore the distinction and
where their use might be of ad-
ly on the distinction in the hope
h abstain. One potential limita-
-~ discredited for all time if we
contrary precedent. (There may
oncepts that we take for granted
e whether they were originally
lear ban and might disappear
ain at the role of naval vessels,
nemy treatment of them, partly
ntentions if he treats them dif-
ht into play.)

the occasion of their first use
~oncerned with the patterns and
d with the “nuclear role” that
jectives of the limited war. For
used in defense of Quemoy, we
oncerned about the outcome on
r of the nuclear exchange, the
: role we manage to assume for
assumes in the process. We shall
r the little war in question, but
nuclear wars to come, (When a
his teacher, the teacher is likely
1e originally was, that the over-
hehavior in the face of a switch-

1at — at least on the first occa-
sed in limited war — the enemy
st two different kinds of limited-
ne will be the limited struggle
second will be the tacit negotia-
e of nuclear weapons themselves.
tion with Quemoy decide to use
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nuclear weapons; ordinarily it +
do this only if it were quite nec
and that we should use them in
moy objectives. But, in conside
sians would use them in retur
mainly about what they think t}
do for the invasion of Quemoy.
seems, would be the nature of
initiative. They would be intere:
role, but in demanding a kind of
own nuclear role. And, unless we
sive showdown in which we eith
as willing to “negotiate” (by o
in terms of nuclear dominance,
clear use, and the “rules” we joi
any other types of objectives in
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vould be supposed that we should
essary to the defense of Quemoy,
a manner that achieves our Que-
ing whether the Chinese or Rus-
n, we should perhaps not worry
eir use of nuclear weapons would
Much more important to them, it
their “response” to our nuclear
sted in not assuming a submissive
“parity” if not dominance in their
: are ready for some kind of deci-
er win all or lose all, we must be
Ir actions) for limited objectives
traditions and precedents of nu-
ntly create for future wars, as for
limited war,
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FOR THE ABAN
SYMMETRY IN (

The first part of this appendix :
bargaining game analyzed by Na
and others,’ may not exist or, if it
from what has been generally su
for this argument is the operation
cept that is almost invariably lef
the paper argues that symmetry
games cannot be supported on t
tions” ; the point of departure for
identification of irrational expect

A nontacit (*cooperative”) no
game — is not defired by its pa
which choices are made must sti
operations are sketched in by ref
agreements” and the notion of fr
of reaching agreement. Thus to s
$100 as soon as they can agree or
may discuss the matter fully wi
sidered sufficient to define a gam

1 John F. Nash, “The Bargaining Prol
1950), and “Two-Person Cooperative G
uary 19353); John Harsanyi, “Approacl
and After the Theory of Games: a C
and Nash’s Theories,” Ecorometrica,
Luce znd Howard Raiffa, Games and

T Luce and Raiffa, in effect, define c

ence to a payoff matrix and the follow
messapes formulated by one player are
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DONMENT OF
>AME THEORY

argues that the pure “moveless”
sh, Harsanyi, Luce and Raiffa,
- does, is of a different character
pposed ; the point of departure
al meaning of agreement, a con-
t undefined. The second part of
-~ in the solution of bargaining
he notion of “rational expecta-
this argument is the operational
ations.

nzero-sum game — a bargaining
yoff matrix; the operations by
1l be specified. Commonly these
erence to the notion of “hinding
¢ communication in the process
ay that two players may divide
t how to divide it, and that they
th each other, is generally con-
e.2

lem,” Econometrica, 18:155-162 {April
ames,” Econometrica, 21:128-140 (Jan-
hes to the Bargaining Problem Before
itical Discussion of Zeuthen's, Hicks’,
24:144-157 (April 1056); R. Duncan
Decisions (New York, 1937}, pp. 114ff.
yoperative two-person games by refer-

ing three stipulations. (1) AIl preplay
transmitted without distortion to the
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A game of this sort is symmr
though it may be asymmetric
The two players have identic:
refusing offers, and of reachin
$100 the players are to agree o
a boundary, the payoff functio
move structure is. Harsanyi, 1
explicitly the postulate of syn
parties follow identical (symm
because they follow the same
because they are subject to th

What I want to do is to lool
the assumption of perfect sym
game, paying close attention t
ing process, We must also look
Since any well-defined game
termination, let us look at the

If we are to avoid adding a-
matrix, in the form of discoun
game is terminated soon enoug
rate enters the picture. We do
time at which agreement is rea
itself. This is more than a matt
to be “moveless,” except in ver
stipulation, For, if the players
except that of a continuously
itself changes with the passage
change the game itself by faili
of a continuously uniform discc
to treat as a mecessary conditic

other player. (2) All agreements are
rules of the game. (3) A player’s ev
not disturbed by these preplay nego

3 John Harsanyi, “Approaches to
the Theory of Games . . . ,” Econo

* The model discussed here is quit
it does have the advantage of helpi
abstract model it is fruitful to postu
ture and to treat asymmetry/as a sf
case.
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etrical in its move structure, even
al in the configuration of payoffs.
1l privileges of communication, of
r agreement. If instead of dividing
n values X and Y contained within
n may not be symmetrical but the
o emphasize this, has even added
imetrical moves: “The bargaining
etric) rules of behaviour (whether
principles of rational behaviour or
e same psychological laws).”3
2 at this notion of “agreement” on
metry in the move structure of the
 the “legal details” of the bargain-
at the meaning of “nonagreement.”
must have some rule for its own
rules for termination first.*
whole new dimension to our payoff
t rates, we must suppose that the
h so that nothing like the interest
not want to have to consider the
ched, in addition to the agreement
er of convenience; the game ceases
v special cases, unless we make this
’ time preferences take any shape
uniform discount rate, the game
of time and a player can, in effect,
ng to reach agreement. The notion
unt rate is probably far too special
n, and anyway has not been made

binding, and they are enforceable by the
aluation of the outcomes of the game are
tiations. Games and Decisions, p. 114.

he Bargaining Problem Before and After
metrica, 24:149 (April 1936).

e abstract, artificial, and unrealistic; but
ng to test whether even in an artificially
late perfect symmetry in the move struc-
ecial case, symmetry as the more general
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an explicit postulate in the mod
must assume that the game is son

Perhaps the simplest way to te:
bell ring at a time specified in ac
such as having the referee roll dic
the game whenever he rolls boxca
terminate after a specified numbe
but this would change the charact
tain kinds of communication “rea
different from what it was before,
tactics as the exhaustion of offers.)

For simplicity, suppose that the
time specified in advance to the p
us call the final moment “midnig
the midnight bell rings, the playe
they have agreed; if no agreem
nothing.

Next, what do we mean hy “ag
pose that each player keeps (or m
offer recorded in some manner th:
when the bell rings. Perhaps he ke
that the other player can see; per!
velope that is surrendered to the r
haps he keeps it punched into a
his current offer in the referee’s r
blackboard is photographed, the
keyboard locked, so that the refere
“current” offers as they exist at m
compatible or not. If they are col
in accordance with the “agreems
jointly claimed more than is avail
the players get nothing. (Defer,
happens if the two players toget!
total available, whether they get
or get nothing for lack of proper a
it will not matter whether an exl
fore midnight — that is, compatib
ring before midnight — terminate
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2ls under examination; so we
1ehow gotten over with.

'minate the game is to have a
lvance. There are other ways,
» every few minutes, calling off
rs. (We might have the game
r of offers have been refused,
er of the game by making cer-
! moves” that leave the game
and perforce lead us into such

 game will be terminated at a
layers, and for convenience let
ht,” Tf agreement exists when
rs divide the gains in the way
nt exists, the players receive

reement” ? For simplicity, sup-
1ay keep)} his current “official”
it will be visible to the referee
eps it written on a blackboard
haps he keeps it in a sealed en-
»feree when the bell rings ; per-
private keyboard that records
oom. When the bell rings, the
envelope surrendered, or the
e needs only to inspect the two
idnight to see whether they are
npatible, the gains are divided
nt'”; if the two players have
able, “disagreement” exists and
for a moment, ruling on what
1er have claimed less than the
as much as they have claimed
creement. And, in what follows,
1austive agreement reached be-
ility of the current offers occur-
5 the game.)
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There are other ways of de
operations by which it is reac
to the notion of a perfectiy sy
generally, T think, have the p
out for attention. That propert
mum length of time that it tal
his current offer. (For simplic
same operation either makes
may always assume that a “
then be some critical moment
midnight bell rings, that is the
begin the operations that recc
some last moment before the b
to change one’s existing offer. 1
rationality postulate both pla:
symmetry this moment must ]

From this follows the signif
is mechanically and legally pe
that he necessarily makes with
final offer is going to be; and t
is one that the other player
course of the game. Prior to
has any finality; and at that
or do not change their currer
done in complete ignorance o
final.®

This must be true. Tf either
final offer in time to do anyth
the other a glimpse of his own
respond, it is not — and is kn

But now we have reached

® Incidentally, the argument is ur
change his offer “instantanecusly” as
both can do it “equally instantaneol

® There is a mechanical assumption
offer one can stop and start over. T
offer started one and one-half minu
offer because the process cannot be
and by then the critical point has
again below.
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ining “agreement” in terms of the
hed or recorded; but if we adhere
mmetrical move structure they will
roperty that I am trying to single
y is this. There must be some mini-
kes a player to make, or to change,
ity again, let us suppose that the
an offer or changes it, so that we
~urrent offer” exists.) There must
in time, a finite period before the
last moment at which a player can
rd his final offer. That is, there is
ell rings, beyond which it is too late
Jnder the rules of the game and the
rers know this. And by the rule of
he the same for both players.

icant feature. The last offer that it
ssible for a player to make is one
but knowing what the other player’s
he last offer that a player can make
cannot possibly respond to in the
that penultimate moment, no offer
last moment players either change
it offers, and whatever they do is
f what each other is doing, and is

could get a glimpse of the other’s
ing about it, or if either could give
final offer in time for the other to
pwi to be not — a final offer.®

in important conclusion about the

affected by supposing that a player ean
long as we keep the symmetrical rule that
sly” as the final bell rings.

here that in the process of making a new
he case is slightly more complicated if an
tes before midnight is necessarily the last
started again until 4 minute has passed
been passed. This case will be looked at
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perfectly move-symmetrical barg
sarily gives way, at some definite
{noncooperative) bargaining gan

The most informative way to
not that the players must reach «
tinal bell rings or forego the rew
must reach overt agreement by a
penultimate moment — when the
play the tacit variant of the san

Each player must be assumec
wishes, by simply avoiding ove
tacit game instead. So, if we ass
tacit game has a clearly recogni
tion is efficient, each player has a
during the earlier stage. Either c
abstaining from agreement until
can achieve anything better fror
bargaining.

From this it follows that the ¢
must be identical with that of t
the latter has a predictable and
because the tacit game comes as
to the cooperative game.

At this point it looks as thoug
game is irrelevant. The players
11:59; in fact they do not need
communication and ability to r
were intended to characterize t}
the cooperative game as a disting
not exist.’?

But this conclusion is unwarra
"In his 1953 article, “Two-person
model that is explicitly tacit in its fi
cooperative game was heuristic: it was
tute “‘rational expectations” (and hence
corresponding cooperative game. The a
relation is likely to be mechanical rathe:
structure is strictly adhered to, and fl

perhaps impossible, to define the corr
ultimate subject of study.
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aining game. It is that it neces-
 penultimate moment, to a facit
1. And each player knows this.
characterize the game, then, is
yvert agreement by the time the
rards altogether, It is that they
particular (and well-identified)
 “warning bell” rings -— or else
e game.

1 to know this and may, if he
rt agreement, elect to play the
ume (for the moment) that the
zed solution, and that the solu-
pure minimax behavior strategy
an enforce this tacit solution by
the warning-bell rings; neither
1 a rational opponent by verbal

olution of the cooperative game
he corresponding tacit game (if
efficient solution). It must be,
an inevitable, mechanical sequel

h the cooperative feature of the
really need not show up until
to show up at all. The preplay

each binding agreements, which

e game, prove to be irrelevant;

t game from the tacit game does

nted. First, a tacit game may not

Cooperative Games,” Nash presents a
nal stage. The model’s relation to the
to help to discover what might consti-
the indicated rational outcome) in the
gument of the present paper is that the
- than intellectual if a2 symmetrical move
&t with strict symmetry it is difficult,
esponding nonfacit game that was the
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have a confidently predicted eff
certain details of the cooperatis
to be innocuous from the point o
affect the character of the taci
munication that has no binding
may also afiect the character of
consider the following variant of

Instead of saying that the pla
if they can reach agreement on
that the players may divide a
they have reached agreement on
portion of the available rewarc
agreement on by the time the be
one hundred individual object:
agreement on how to divide eig
the twenty items in dispute rev
on which agreement was reache
with the agreement.®

%It should be emphasized that ba
Nash and Harsanyi solutions) depenc
that is, on an unambiguous outcome tl
ment — cannot necessarily be applied t
matrix of choices. A matrix (unless p
diagonal) does not have a zero poin
quentty no “normal form” consisting
point unless there is available & fully
game (and does so in a manner that
may, following Luce and Raiffa (for
“security levels” {maximin values) as
trary or based on the hypothesis tha
succeed in doing no better than this i
especially where there are pure-strate
game, and as in the Luce-Raiffa matri:
hypothesis that can be empirically re
are incapable of correlating strategies
this is something they often can do ev
(This point is taken up again in note |
point is the issue between Harvey Wa;
“Rejoinder on the Bargaining Problemn
482 (April 1958).

°In the case of a single divisible ol
might be that they divide the money
house has removed the “overlap.” Ea
implicitly accords him; if one is dem
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icient solution.? More than that,
e game that might have seemed
f view of explicit negotiation may
t game; similarly, preplay com-
effect on the players themselves
the tacit game, For an example,
the cooperative game,

vers may divide a set of rewards
an exhaustive division, let us say
et of rewards fo the extent that
a division; they may divide such
s as they have already reached
Il rings. If, for example, there are
, and the players have reached
hty of them when the bell rings,
ert to the house while the eighty
 will be divided in accordance

rgaining-game solutions that (like the
| on a clearly recognized zero point —
1at reigns in the absence of overt agree-
o a cooperative game that is based on a
rhaps all payoffs are zero except in the
. defined by the rules, There is conse-
of a convex region and associated zero
adequate theory that “solves” the tacit
the players can take for granted). One
- example, page 137} take the players’
the zero point; but this is either arbi-
t, left to themselves, the plavers could
n the tacit game, The latter hypothesis,
gy efficient points (as in Braithwaite's
x discussed in note 18 below), is a weak
futed; it assumes that rational players
without communicating, while in fact
en in the face of conflicting preferences.
18.) The potential ambiguity of the zero
rner and John Harsanyi in the former’s,
> Southern Economic Journal, 24:480—

yject like money, the corresponding rule
in accordance with their offers after the
-h player obtains as much as the other
anding 65 percent of the money at the
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Now, in the explicit-bargaining
already concluded there was an e
that is, that the players would in
ment — we should probably hav
of the problem inconsequential. T
only that bargaining should take
ing down the totality of his claim
the form of each player’s deletin
with full agreement being reach
conflict on the lists of claims. I
case, the game is drastically alte
tacit game now has a perverse i
rational reason for either player
of the available reward; each k
other knows it. There is no incent;
any residual dispute costs the pla
if he reduced his claim to elimine
librium point yields zero for both
which seemed to differ inconsequ
from the original game; but it dc
identified the terminal tacit game

To take another example, supp
jects to be divided and that, alt
as value is concerned, the agreeme
individual items go to which ind
quire that full and exhaustive ag
tacit game the players are depenc
divide the total value of the objec
end of the game, and the other 55 per
percent and the first 43 percent; these ar
and constitute the “agreement.”

Tt might seem that we can draw
namely, the observation that in order |
tacit) game, the legal definition of agr
ultimate tacit game perverse, so that the
before the warning bell or suffer comp
The players themselves must now defi
own agreement prior to the final bell, If
accomplish is to make the perverse coo

minute shorter, which is equivalent to :
the original.
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r (cooperative) case, if we had
fficient solution to this game —
fact reach an exhaustive agree-
> considered this reformulation
he reformulation says, in effect,
the form of each player’s writ-
and that concessions shall take
g iterns from his list of claims,
2] when no more items are in
ut, when we look at the tacit
red by this reformulation, The
ncentive structure, There is no
to demand less than the whole
nows this and knows that the
ve to reduce one’s claim because
yer no more than he would lose
te the dispute. The single equi-
players, Thus the variant game,
entially, is drastically different
es not appear so until we have
 as a dominating influence.l?

ose there are oo individual ob-
hough they are fungible as far
nt must specify precisely which
ividual players. If the rules re-
reement be reached, then in the
lent on their ability not only to
ts in coordinated fashion but to

-ent, the second has been accorded 33
nounts are cutside the range of dispute

a by-product from the analysis here,
o0 set up a “truly” cooperative (non-
cement must be such as to make the
players must reach binding agreement
lete loss. But there is still a problem.
ne “agreement” for purposes of their
it is like our earlier definition, all they
perative game into a benign one, one
1y tacit game two minutes shorter than
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sort out the roo individual o
fashion. If, then, one of the p!
worth 8o percent of the total ai
former has an advantage in th
posal for dividing the 100 obje
of 8o that would satisfy him; t
tically on any other division o
between them, may be so smal
of agreement into accepting the
bias. Thus preplay communicat
it can affect the means of coor
game has been reached.

If now, in considering the
point, we insist on a rule of s3
clude that if either player ope
the other was about to say, he
also with his mouth open, bot!
other would be found to be s
other, and so on. In other word
metry of behavior as a recogn
preclude the very kind of acti
rich the game at the stage of p

But by now we have certair
metrical game as far as is wor

1 One detail may be worth pursui
pose that it takes one minute to mal
the earlier version) that the process
cannot bhe stopped before it is comp
itiated during the next to last minut
final offer cannot be communicated -
of the minute, the game is essentially
means within a minufe of each other
can see the other’s final offer as he
during the final minute the offers ar
offer into a visible board which rema
is recorded, so that the other player cz
one cannot initiate a change until the
neither can make himself visibly inc
is so recorded.) In this case, if the tx
simultaneous, the player who moves ¢
edge of the other’s; and since his onl
it, he must accept whatever the oth
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bjects into two piles in identical
ayers has demanded specific items
1d the other player has refused, the
e tacit game. The only extant pro-
cts is the one player’s specification
he chances of their concerting iden-
f the 100 objects, equal or unequal
1 that they are forced for the sake
 only extant proposal in spite of its
ion has tactical significance in that
lination.once the tacit stage of the

tactical implications of this last
mmetrical behavior, we must con-
ned his mouth to drown out what
would always find the other player
1 knowing that if either spoke the
peaking, neither able to hear the
5, the assumption of complete sym-
ized foregone conclusion seems to
on that might have seemed to en-
replay communication,

ly pressed the perfect move-sym-
thwhile.l! We could go on to ana-

ng, in line with an earlier footnote. Sup-
ce or change an offer and (in contrast to
of recording 2 new offer, once started,
eted. Under this procedure, any offer in-
e of the game is one’s final offer. If this
to the other player before the expiration
- the same as before; “simultaneous” now
for practical purposes, and again neither
initiates his own, no matter what time
e initiated. But suppose one punches his
ins locked for one minute while the offer
n see one’s offer in a few seconds although
> minute’s delay is up. (And suppose that
apable of seeing the other’s offer once it
vo offers during that final minute are not
econd makes his final offer in full knowl-
v chance of winning anything is to accept
r has offered. Thus “second move” loses
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lyze this game in more detail, cons
tive ways of terminating the game
so forth. It seems more worthwhile
the question of whether the perfec
metrical” game is a profitable one
tory, move-symmetrical game a °
away from “special cases’? Or is
which the most interesting aspects
vanished?

It should be emphasized that tl
metry is not the assumption of asyr
admitting both symmetry and asy:
being committed to either as a fore

An illustration may help. Suppo:
in which there is $1o00 at the end
can get there first. This game of sl
money goes to the fastest, barring
We can predict rational behaviol
(money to the fastest). Ties will
will occur at the end of a race anc
at the outset. We need an auxili
need not dominate either the game

Consider the same game played
body can run exactly as fast as
knows it. Now what happens? E

if the first mover knows that the other i
can be characterized as follows: the pl
minutes and then play a game lasting
player one and only one offer which h
minute. This game offers, in effect, thre
assume the other will wait, and demand
make simultaneous offers, and demand wh
(3) wait. If both wait, the game is still to
of potential waits, we have strategies o
wait-once-demand-tacit-solution; wait-ty
demand-tacit-solution; and so on. This g
of all strategies for playing the one-minut
if we wish to accept it, its own “solution
all strategies (all lengths of waits) that e
solution of the tacit game. (For the defini
a tacit two-petson game, see Appendix C.)
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idering such things as alterna-
or of defining “agreement,” and
, however, to raise at this point
tly “moveless” or “move-sym-
to study. Is the nondiscrimina-
‘general” game, one that gets
, it a special, limiting case in
- of the cooperative game have

e fruitful alternative to sym-
nmetry, but just nonsymmetry,
nmetry as possibilities without
gone conclusion,
¢ we were to analyze the game
of the road for the player who
till is not hard to analyze: the
iccidents and random elements,
- (running) and the outcome
occasionally occur; but they
| will not be taken for granted
ary rule to cover ties, but it
or the analysis.
in a population in which every-
anybody else, and everybody
rery tace ends in a tie, so the

s waiting. We now have a game that
wyers dally around for 23 hours 58
yne minute, this game allowing each
> can make at any time during the
. strategies to a plaver, namely, {1)
| gg per cent; (2) assume both will
atever is indicated by the tacit game;
be played. If there is a finite number
f wait-once-then-demand-gg-per-cent,
vice-demand-gg-per-cent, wait-twice-
ame (the “tacit supergame” consisting
e game) is then the game; and it has,
in the strict sense” which consists of
nd in demands that correspond to the
tion of a solution in the strict sense in



276 APPE

auxiliary rule is all that matt
conclusion, why would they bof
The perfectly move—symme
little like that foot race. Barga
ing as leg-work in the other; e
all moves and tactics are fore
symmetrical potentialities avail
ing elements that we might i
meaningless if perfect symmetr
by both players, are imposed o
What should we add to the g
of symmetry is dropped? Ther
available, but not necessarily e
actual game situation. “Mov
threats, promises; tampering
invocation of penalties on pro
conveyance of true informatic
jection of contextual detail
particularly when communicaf
were discussed in detail in Chaj
To illustrate, suppose in the
turnstile that permits a playe
current offer as he goes through
until the bell rings. Now we ha
make a *final” offer, a “comn
offer favorable to himself and
room, has the winning tactic.
them; but this may mean tha
a foot race, and the one closest
the tactic, and its institutional
determine who can make first 1
We have not, it should be no
into a game of skill by letting
mains true that one wins whern
through the other’s cooperatio
player’s choice of strategy. He
by going through the turnstile
the other player choose in his
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ers, But since a tie is a foregone
her to run?

trical cooperative game seems a
ining in the one case is as unavail-
very player knows in advance that
doomed to neutralization by the
able to his oppenent. The interest-
nject in the bargaining game are
y, and its acceptance as inevitable
n the game by its definition.

ame to enrich it if the assumption
= are many “moves” that are often
qjually available to both players, in
es” would include commitments,
with the communication system;
mises, commitments, and threats;
n, self-identification; and the in-
that may constrain expectations,
ion is incomplete, Such “moves”
Dters z2—5.

earlier cooperative game there is a
r to leave but not to return; his
‘the turnstile remains on the books
ve a means by which a player can
iitment”; whoever can record an
known to the other, and leave the
O course it may win for either of
t we end up with something like
to the turnstile wins. By analyzing
or physical arrangements, we may
1se of it.

ed, converted the game of strategy
them race for the turnstile. It re-
he gets to the turnstile first only
n, only by constraining the other
does not win legally or physically
; he wins strategicailly. He makes
favor. It is a tactic in a game of
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strategy, even though the use of .
tional advantage.

We can even put a certain kir
now, without destroying it; we
nearest the turnstile when the gar
similarly located and similar of s
to determine who gets to the tur
now nondiscriminatory, the oulce
because each player has an incent
ing behind a standing offer in his

We can include some risk of
turnstiles and the players might g
This constitutes “symmetry” as a
as a foregone conclusion; stalem
become interesting possibilities i
structure are in fact conducive to
our philosophy, we do not need to
of ties,

Again, if one player can make 2
tion, he may thereby win the ens
vided the only extant offer that
when they badly need to concer
final tacit stage. To be sure, we ¢
identical capacities for destructios
and both players must recognize
destroy communication without g
interesting case seems to be a spe

In summary, the perfectly “mc
cooperative game is not a fruitful
that may degenerate info an ordir
game is rich and meaningful wh
much of the significance of the mo
metry in their availability to tl
definition of the game, It is the mq

27t could be argued at this point that
symmetrically divided between the play
quently still view the game as symmetri

if he does s0 he commits himself to a ¢
the way the game will be played.
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it may depend on skill or loca-

1d of symmetry into the game
can flip a coin to see who is
ne begins, or let the players be
peed but with random elements
wstile first. Though the game is
nte would still be asymmetrical
ive to run to the turnstile, leav-
. own favor.!?

ie,” especially if there are two
o through them simultaneously.
1 interesting possibility, but not
ate and the anticipation of it
f the actions and information
ties. But, with nonsymmetry as
be obsessed with the possibility

n offer and destroy communica-
uing tacit game by having pro-
both players can converge on
. their choices later during the
an consider what happens when
1 of communication are present,
that they may simultaneously
etting messages across; but this
cial one, not the general case.

yveless” or “move-symmetrical”
general case, but a limiting case
ary tacit game. The cooperative
en “moves” are admitted; and
ves will vanish if complete sym-
ie players is stamped into the
yes that are interesting, not the

the expected value of the game is still
ers, and that the analyst may conse-
cal in terms of average outcomes, But
ninimum of insight inte the game and
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game without moves; and it i
moves that makes them most 1

Symmetry is not only comm
ture of games but adduced as
solution of the game or of the
solution must be consistent. |
cooperative game explicitly pc
sanyi’s, The symmetry postula
permits one to find a “solutior
wishes to— within the realm
similarly potent concepts that
ing a game. But the justificatic
not been just that it leads to ni
grounds that the contradiction
tradict the rationality of the t
ning that I want to attack.

What I am going to argue
sistent with the rationality of
strated that asymmetry is in
while the inclusion of symmet
hegs the question. I then want
ment in favor of symmetrical
to make symmetry but one of
outcome with no prima facie ¢

Explicit statements of the r
tionality have been given by J
gaining problem has an obviou
one special case: viz., in situati
with respect to the two bargai
ural to assume that the two |
gain equally since neither wou
hetter terms than the latter wo
he refers to the symmetry axio

¥ Harsanyi, 147. He goes on to s
that two duopolists with the same co
tal resources, personalities, etc., will
to each of them.”
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5 the potential asymmetry of the
1teresting.

only imposed on the move-struc-
a plausible characteristic of the
rational behavior with which the
Nash’s theory of the two-person
stulates symmetry, as does Har-
te is certainly expedient; it often
1"’ to a game and to stay — if he
of mathematics. There are few
compete with it as bases for solv-
n for the symmetry postulate has
ce results; it has been justified on
of symmetry would tend to con-
wo players. This is the underpin-

is that, though symmetry is con-
the players, it cannot be demon-
consistent with their rationality,
ry in the definition of rationality
to offer what I think is ex argu-
solutions, an argument that tends
many potential influences on the
laim to pre-eminence.

lation between symmetry and ra-
ohn Harsanyi. He says, “The bar-
s determinate solution in at least
ons that are completely symmetric
ning parties. In this case it is nat-
yarties will tend to share the net
1d be prepared to grant the other
uld grant him.” 13 In a later paper
m as the “fundamental postulate”

ay, “For instance, everybody will expect
st functions, size, market, conditions, capi-
reach an agreement giving equal profits
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and says, “Intuitively the assum
that a rational bargainer will no!
grant him larger concessions thar
similar conditions.” 14

Now this intuitive formulation
that one bargainer will not conce
to get if he himself were in the o
only basis for his expectation of w
in the other’s position is his perce

The intuitive formulation, or
psychological terms, of what it is
in relation to another rational pl
scientific description. Both player
that the only kind of “rational”
fully shared expectation of an oz
accurate — as a description of tl
to say that one expects the seco
accept something; the second’s r
is only an expression of what he
concede, which in turn is what h
second to expect the first to expe
infinitum” in the descriptive pro
sense a shared expectation of an
a belief that both identify the sam
the situation, hence as virtually i
accept a common authority — the
own solution through their intell

U The full quotation deserves to be g
of bargaining essentially proposes to do
that two rational bargainers can consist
gaining strategies if they know each otl
postulate of the theory is a symmetry
defining the two parties’ optimal strate
lently, the functions defining the two
mathematical form, except that, of cour:
parties have to be interchanged. Intu
axiom is that a rational bargainer will
him larger concessions than he would r
{Harsanyi, “Bargaining in Ignorance
Cowles Foundation Discussion Paper D
permission of the author.)
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ption underlying this axiom is
. expect a rational opponent to
1 he would make himself under

involves two postulates, First,
de more than he would expect
ther’s position. Second, that the
hat he would concede if he were
ption of symmetry.

even a careful formulation in
that a rational player “expects”
ayer, poses a problem in sheer
s, being rational, must recognize
expectation they can have is a
tcome. It is probably not quite
e psychological phenomenon —
nd to concede something or to
adiness to concede or to accept
expects the first to accept or to
e expects the first to expect the
ct, and so on. To avoid an “ad
cess, we have to say that both
outcome one’s “expectation” is
¢ outcome as being indicated by
ievitable. Both players, in effect,
power of the game to dictate its
ectual capacity to perceive it —

iven: “What the Zeuthen-Nash theory
is to specify what are the expectations
ently entertain as to each other’s bar-
er’s utility functions, The fundamental
axiom, which states that the functions
gies in terms of the data (or, equiva-
parties’ final payoffs) have the same
e, the variables associated with the two
tively the assumption underlving this
10t expect a rational opponent to grant
nake himself under similar conditions.”
of the Opponent’s Utility Function,”
{0, 46, December 11, 1957, quoted by
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and what they expect is that tl
tion.1®

In these terms the first (ex]
pothesis might be rephrased: t
game sitvation (with perfect in
ticular outcome such that a ra
recognize that any rational play
it as the indicated “solution.” ']
hypothesis is that the particul:
termined by mathematical symn
“rational-solution” postulate; it
“symmetry” postulate.

The question now is whethe
rived from the players’ rational
pectations — or must rest on ot
grounds, what are they and how

To pursue the first question

¥ Viewed in this way, the intellect
pectations” in the full-communication
with the intellectual process of arrivi
game. The actual solutions might be di
be difierent, with different suggestive de
seems virtually identical since both deg
tacit consent. This is true because the
full-communication game corresponds t
{or in theory could have been reached
players before the bargaining started.
sense that both can hold confident rati
that both accept the indicated solutio
both know they both expect.

There is a qualification to this po
other’s value systems and a homogeneo
be an infinity of equivalent solutions,
players, but no difficulty in agreeing on
ent set. But tacit bargaining often res
namely, a coordinated choice even an
Negotiation over a boundary line in |
from the simultaneous dispatch of tr
claims (as in Question 6 on page 62)
frouble even though the terrain values
nation problem is different; and there i
to the tacit game (or to games with s
formation, and so forth) would be in
fully explicit game.
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1ey both perceive the same solu-

licit) part of the Harsanyi hy-
hat there is, in any bargaining-
formation about utilities), a par-
tional player on either side can
er on either side would recognize
he second (implicit) part of the
ar outcome so recognized is de-
retry. The first we might call the
is the second that constitutes the

- the symmetry postulate is de-
ity — the rationality of their ex-
her grounds. If it rests on other
firm is the support?

. whether symmetry can be de-

12l process of arriving at “rational ex-

bargaining game is virtually identical
1g at a coordinated choice in the tacit
fferent because the game contexts might
tails; but the nature of the two solutions
end on an agreement that is reached by
explicit agreement that is reached in the
0 @ priori expectations that were reached
) jointly but independently by the two
And it is like a tacit egreement in the
onal expectations only if both are aware
1 in advance as the cutcome that they

int. With full information about each
us set of gains to be divided, there may
all yielding the same values to the two
an arbitrary choice among this indiffer-
juires a further degree of coordination,
nong equivalent divisions of the gains.
homogeneous territory is thus different
oops to take up positions representing
'y such claims may overlap and cause
claimed are consistent, Thus the coordi-
5 N0 @ priori assurance that the solution
ymewhat incomplete communication, in-
the set of equivalent solutions to the
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duced from the rationality of th
consider the rationality of the t
whether a jointly expected nons;
the rationality postulate. If two
share, and do share, the expectati
that outcome is not symmetrical
demonstrate that their expectati
rationality postulate is contradi
two players may have $1o0 to d
plicitly on how to divide it; and
shall have $80 and B shall have
amounts in this particular case a
the players do too. Can we den
been irrational ?

We must be careful not to ma
tion of rationality ; to do so woul
of the theory and simply make s
We must have a plausible defini
mention symmetry and show th
expectations would be inconsiste
present purpose we must suppos
$80 and $20 by agreement and s
kind of intellectual error, misgu
self-interest, on the part of one
to pick a symmetrical point.

Specifically, where is the “err
A? He expected — he may tell
means to check his veracity {a m
tion of utilities is already assum
$80; he expected A to expect to
that he, B, expected to yield $¢
knew that A knew that he knew
get $80, knew that B was psycl
knew that A confidently expecte
is, they both knew — they tell
knew, that the outcome would il
for B. Both were correct in eve
of each were internally consisten
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e players’ expectations, we can
wo players jointly and inquire
ymmetrical outcome contradicts
players confidently believe they
on of a particular outcome, and
in a mathematical sense, can we
»ns are irrational, and that the
ted? Specifically, suppose that
ivide as soon as they agree ex-
they quite readily agree that A
$20; and we know that dollar
re proportionate to utilities, and
onstrate that the players have

ke symmetry part of the defini-
1 destroy the empirical relevance
ymmetry an independent axiom.
tion of rationality that does not
1t asymmetry in the bargaining
nt with that definition, For our
e that two players have picked
ce whether we can identify any
ided expectations, or disorderly
r both of them, in their failure

or’’ in B’s concession of $8c to
us, and suppose that we have
ndest supposition if full informa-
ed!) — that A would “demand”
get $80; he knew that A knew
o and be content with $20; he
- this; and so on. A expected to
iologically ready because he, B,
1 B to be ready, and so on. That
us — and both knew that both
reluctably be $80 for A and $20
-y expectation. The expectations
t and consistent with the other’s.
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We may be mystified about ko
but the feat claims admiration
tional-solution” postulate is b
seems to have dictated a parti
confidently perceived. Ii, at this
wouldn’t have perceived the san
one of four hypotheses is false: (
(2} the rationality of A and B,
identity (in all essential respe
spectively play with the game th
we cannot, on the evidence, decl
— the rationality of A and B.
Note that if B had insisted on
demand §$so0, claiming to be ratic
fidence in a shared expectation
would have been in “error” and s
which one was irrational or wh
made symmetry the definition ¢
clude that at least one of the p
rational-solution postulate did n
a single necessary condition for
jointly ; we have no sufficient co
tion that can be applied to a si
Nor can we trip them up if w
their expectations. Any grounds
since any grounds that each e
adopt are grounds that he cann
stories are all they need; and
blackboard said A-$80, B-$20, or
two other players, named A’ and
confidently perceived that this -
them of what to expect — that
outcome — we cannot catch ther
tional. They may be irrational; I
There is, however, a basis for
Since I have not actually appliec
ality to two players, given them
the 80:20 split that I just mentic
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' they reached such expectations;
as much as contempt, The “ra-
autifully borne out; the game
cular outcome that both players
- point, we feel that we ourselves
1e outcome, we can conclude that
1) the rational-solution postulate,
(3) our own rationality, (4) the
ts) of the game that we intro-
at A and B have just played. But
are the second to be the false one

 $50, or if A had been content to
nal and arguing in terms of con-
of that outcome, both players
ve could not tell, on the evidence,
ether they both were. Unless we
{ rationality we could only con-
layers was irrational or that the
ot hold. What we have is at best
the irrationality of both players
ndition, and no necessary condi-
ngle player.
€ ask them how they arrived at
 that are consistent would do,
xpects the other confidently to
ot rationally eschew. Consistent
if they say that a sign on the
that they saw in a bulletin that
B’, split $80-$20, and that they
was clear indication to both of
this was the only “expectable”
n in error and prove them irra-
ut the evidence will not show it.
denying my present argument.
1 an independent test of ration-
the game to play, and observed
ned, but have only posed it as a
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possibility to see whether it wot
curred, one might object that it
ment would rest on the problem ¢
follows.

If two players jointly expect a p
fidently recognize it as their comn
the intellectual power to pick a
the whole $100 can be divided f
0,000 relevant divisions to consid
be picked simultaneously but sep
expectations of the outcome. Bt
their selections of one item out
expectations focus or converge o
to 1 against them? The answer
trick, or clue, or coordinating des
They must, consciously or uncor
dure that leads to unique results,
the point they pick that distinguis
reasoning, at least in our consci
uum of all possible alternatives.

Now, is it possible for two raf
other than sheer coincidence or
on the same particular outcome
fident that the other is focussed
same appreciation that it is mut
can they?

The answer is that they can,
They may use any means that
gestion, any rule of elimination
choice or a high probability of cc
rules, or clues, or suggestions, is

1 The basic intellectual premise, or ¥
in this game seems to be the premise
is to exceed coincidence, and that ths
rationalization, is consequently a ratic
for example, Nash’s model that view:
limit of a “smoothed” game as the smo
of the unsmoothed game is in no sense I

gestive one that can, in the absence of :
single point, command the attention ol
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1d imply irrationality #f it oc-
could not occur. And the argu-
if coordination; it would run as

riori the same outcome, and con-
1on expectation, they must have
particular point in common.
0 the nearest penny, there are
er, one of which would have to
arately by both players as their
t how can two people concert
f 9,900, in the sense that their
n it, except with odds of 9,999
must be that they utilize some
rice that presents itself to them.
1sciously, use a selection proce-
There must be something about
hes it — if not in their conscious
bus analysis — from the contin-

ional players, through anything
magic, to focus their attention
and each “rationally” be con-
on the same outcome with the
ually expected? And, if so, how

as demonstrated in Chapter 3.
is available: any clue, any sug-
that leads to an unambiguous
ncerted choice. And one of these
mathematical symmetry.18

vorking hypothesis, for rational players
that some rule must be used if success
. best rule to be found, whatever its
nal rule. This premise would support,
; an “unsmoothed” tacit game as the
othing approaches zero. While this view
ygically necessary, it is a powerfully sug-
wny better rationale for converging on a
 players in need of a common choice.
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In a game that has ahsolutel
structure, in which ne inadver!
itself appreciated by a player
appreciate too, there may be no
of numbers. And all the num!
whether they correspond to symy
If all numbers but cone represent
mathematical symmetry is a suf
ful one in concerting on a comm
to set up a game in such sanitan
of players and all contextual ¢
other visible basis for concertin

In other words, mathematical
tions of two rational players be
assumed features of the game, lil
utility systems — provide one 1
Whether it is a potent means ma
available.

That there are other means o
may substantially outweigh the
demonstrated by the experimen
strably possible to set up gam

The limiting process provides a clue for
librium points that actually exist in the
equally supports any other procedure
among the infinitely many potential ch

1 In this view, the theory of Nash
solution)} is a response to the fact that
are offhand too many types of unique
biguous rule for selection, hence a ne
sufficient to yield an unambiguous sele
acterized the same way. The fact tha
mathematicians may not have a suffici
satisfy the first part of the Harsanyi |
pectations on the same outcome. (R.
Tool for the Moral Philosopher [Ca
solution is described in Luce and Raif
waite’s construction of the problem as
Luce and Raiffa’s reformulation of Na:
than strategy {pages 121-154), seem to
is at the heart of the theory. A legalist
of a unique outcome; pure casuistry i
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y no details but its mathematical
tent contextual matter can make
as something that the other can
thing to work on but a continuum
bers can be sorted according to
netrical or asymmetrical divisions,
_an asymmetrical split, then sheer
ficient rule and a supremely help-
on choice, And it may be possible
y fashion, suppressing the identity
letails, that there is literally no
g unless impurities creep in.}7

symmetry may focus the expecta-
rause it does — granted the other
z¢ full information on each other’s
neans of concerting expectations.
y depend on what alternatives are

f concerting, including some that
notion of symmetry, seems amply
ts in Chapter 3. So it is demon-
es in which mathematical sym-

- picking one of the infinitely many equi-
unsmoothed game. Of course, the premise
that produces a candidate for election
vices.
Teading to the maximum-utility-product
even in the realm of mathematics there
ness or symmetry to provide an unam-
d to adduce plausible criteria (axioms)
ction. Braithwaite’s theory can be char-
- the two solutions conflict implies that
ently common mathematical aesthetic to
yostulate, that is, to coordinate their ex-
B. Braithwaite, Theory of Games as @
mbridge, England, 1955}; Braithwaite's
2, rames and Decisions, 145ff.) Braith-
, a one-person arbitration problem, and
h's theory in terms of arbitration rather
emphasize that intellectual coordination
ic solution requires some rationalization
> helpful if the alternative is vacuum.
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metry does provide the focus fo
demonstrably possible to set up g
of the game focusses expectation:
monly not contained in the matl
but are part of the “topical conte
on the “labeling” of players an
Luce and Raiffa mentioned in Ch
I have no basis for arguing wit
age of interesting games, mathen
“rational expectations.” But I tl
metry postulate is qualitatively
symmetry has competitors in th
For, if it were believed that rati
be brought into consistency only
of the payoff function, then syn
disputed claim, particularly if
definition of symmetry that mee
if one has to admit that other
part of the mathematical structu
do what symmetry does, then th
pose that what symmetry does i
job. The appeal of symmetry is .
trospective; and further argume:
peal of particular focussing devi
player, or else to empirical obser
Thus a normative theory of gar
ing on intellectual coordination
herently empirical; it depends or
expectations. It depends therefo
rational player must address him
how, in the particular context
players might achieve tacit coord
in the game a basis for sharing a
come with his partner. The ider
tionality rests on the assumptio
tual processes that rational playe
certing choices on the basis of a
symmetry, and that rational ple
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r coordinated expectations, and
ames in which some other aspect
., (These other aspects are com-
1ematical structure of the game
nt’’; that is, they usually depend
| strategies, to use the term of
apter 4.)

h what force, or in what percent-
atical symmetry does dominate
ink that the status of the sym-
changed by the admission that
= role of focussing expectations.
onal players’ expectations could
by some mathematical property
ymetry might seem to have un-
it is possible to find a unique
s certain attractive axioms. But
things — things not necessarily
re of the payoff function — can
ere isS N0 ¢ priovi reason to sup-
5 gg percent or 1 percent of the
o longer mathematical, it is in-
nt is limited to the personal ap-
es to the game theorist as game
vation.

nes, a theory of strategy, depend-
, has a component that is in-
 how people can coordinate their
re on skill and on context. The
self to the empirical question of
of his own game, two rational
ination of choices, if he is to find
n a priori expectation of the out-
tification of symmetry with ra-
1 that there are certain intellec-
r5 are incapable of, namely, con-
1ything other than mathematical
yers should know this, It is an
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empirical question whether rat
such a theory denies they can
the strategic principles produc

An introspective game, whicl
may illustrate the point. Imaj
consisting of all the points ot
upper-right quadrant relative t

2Tt is interesting that in demandir
symmetrical tacit game, Luce and R
didates. They consider (Games and

and note that it has pure-strategy

lower-right corners, These are ruled o
tion I give for either i or ii there is,

lar rationalization for plaver 2z, and :
(I have substituted i and ii for their
of maximin strategies, which are un
an equilibrium point, and a minima;
But the important question is whet
imaginative are quite as impotent as
late strategies without communicatin
periments of Chapter 3 give an affirn
particular cases the answer may be ye
concert on a nonsymmetrical pair of
just recognizing that they have to; th
a practical matter, They must jointly
of their choice. Of course, a nonsymr
discriminatory one; it quite arbitra
smaller gain than the other for reas
incidental. But we have to suppose t
self to accept the lesser share if the cl
clue can point to a concerted choice;

premise that a clue can be jointly fo
of an outcome that is jointly far sup
and Raiffa conclude their discussion
that “although this secemingly innocuc
difficult to see how to exploit them.” I
ous game is that it may, particularly »
asymmetries; and the object is to expl
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ional players can actually do what
do and should consequently ignore
ed by such a theory.!®

1 could be submitted to experiment,
Jine a game’s potential payoffs as
1 or within some boundary in the
0 a pair of rectangular coordinates.

g a symmetrical soluticn to an ostensibly
iffa dismiss the two most promising can-
Decisions, go-g4) a matrix,

[ 11

equilibrium points in the upper-left and
ut on grounds that “whatever rationaliza-
by the symmetry of the situation, a simi-
0 it seems inevitable that we both lose.”
designations.) They then look at a pair
satisfactory because they do not produce
x strategy which they find even inferior.
her players who are both rational and
Luce and Raiffa insist. Can players corre-
g? This an empirical question; the ex-
rative answer, or at least indicate that in
s, Offhand it may seem hard for them to
strategies. But much the hardest part is
e question of how to do it then becomes
and tacitly find a clue to the concerting
netrical solution in the above matrix is a
ily condemns one of the players to a
ons that may seem purely accidental or
hat a rational player can discipline him-
ie points that way. Only a discriminatory
to deny the discrimination is to deny the
und and jointly acted on in the interest
erior to any symmetrical outcome. Luce
of this particular game with the remark
S game possesses some symmetries it is
Jut the real key to this seemingly innocu-
vhen presented in a context, possess some
it them. See also pp. 298 ff.
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Let us — whether or not we are
metry postulate, and whether or
to the particular symmetry of th
in a frame of mind congenial to a
rational outcome of an explicit b
some variants of this game.

®The solution proposed by J. F. Na:
players have perfect knowledge of thei
(subjective valuations) is the outcome |
players’ utilities. If all possible outcom
tangular coordinates measure the utilit
them, the solution is 2 unique point on
(The point is unique because, if there v
straight line representing available alter
with various odds, the probabilities of
on the line connecting them would yie
utilities. In other words, the region is p
bility of probability mixtures, and a
utility-product point, or “Nash point.”}

A distinguishing feature of this partic
of the exchange rate between the two
words, invariant with respect to any i
their respective utilities. And it meets st
the condition that for any pair of fix
lating the two players’ utility scales that
right midpoint is the solution; that is,
the two players is the solution. (It is |
the specified conditions; Nash showed t
must lead to the outcome that entails th
utilities.} For our present purpose we T
the generic characteristic of the soluti
(axioms) as serving to refine the crude
a unique solution is guaranteed. See tl
Harsanyi, and Luce and Raiffa; see als
theory, with criticism, by Robert Bis
Monopoly and Duopoly,” to be publish
point” to the theory of arbitration, see
A Proposed Application of the Theor;
Vale Law Journal, 65:660 (April, 1936).

Incidentally, it may desetve to be e
just onme that does not need a means f
— one that, being independent of int
along without them. Rather, since it 1
change rate as a fundamental principle
on the inherent incommensurability o
scales could in principle be compared, -
would not seem an attractive means «
principle utilities were commensurable,
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strongly attracted to the sym-
not we are especially attracted
= Nash solution — put ourselves
~cepting the “Nash point” as the
argaining game.'® Consider now

h for bargaining games in which both
- own and each other’s utility systems
that maximizes the product of the two
es are plotted on a graph whose rec-
ies that the two players derive from
the uppet-right boundary of the region.
rere two, the two could be joined by a
native outcomes achievable by mixing,
the original two outcomes; and points
d higher products of the two players’
resuned convex by reason of the possi-
-onvex region has a single maximum-

nlar “solution” is that it is independent
players’ utility scales; it is, in other
ixed weights that we might attach to
yme other conditions, notably including
d weights (or any exchange rate) re-
vields a symmetrical region, the upper-
the best point symmetrical as between
he only solution that does meet all of
hat any solution meeting his conditions
= maximum product for the two players’
nay take this symmetry requirement as
on, and think of the other conditions
notion of symmetry to the point where
e earlier references (p. 267} to Nash,
o the excellent elucidation of the Nash
hop, “The Nash Solution of Bilateral
d. And for an application of the “Nash
Layman E. Allen, “Games Bargaining:
; of Games to Collective Bargaining,”

nphasized that the Nash theory is not
or comparing two plavers’ utility scales
rpersonal utility comparisons, can get
1ses the arbitrariness of the utility ex-
, the theory must be taken to depend
f utilities. If the two plavers’ utility
though with difficulty, the Nash theory
f obviating difficult comparisons. If in
there would be little virtue in a theory
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First, we are to play the sam
us picks a value along his own
on or within the boundary, w
noted by the coordinates we pic
of mind I have asked for —a fi
point appeal to us in the expli
probably pick the Nash point.’
us go on to another variant of t!
but it differs in that we get nc
ordinates we pick is exactly o
unless we exhaust the available
each must choose exactly as th
that in our present frame of ¢
point.

Finally, consider another var
of the game that has just been
to be perfect partners, winning
the fact that our present game
we are to pick, without comm
that lies exactly on the bounds
- the same prizes no matter v
together — and if we fail to pic
nothing. In this pure coordinati
we should (would) in our prest
point,

Why? Simply because we ne:
to a unique point; and in the
provides it. Unless there is a sl
to be the Nash point anyway) ;

that relies, in reaching a solution, on
while the present-day conceptual bases
seem incompatible with interpersonal
tration may not be. Economic theory
utility that makes utility theory corre
get “welfare economics” as a free by-
But if one were to forego this corres
ciples of arbitration, one might be lec
ity” in some psychological or physio
some convention for making a compa
trary, were compatible with the socia
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e game in its tacit form. Each of
axis, and if the resulting point is
> get the amounts (utilities) de-
k. I conjecture that, in the frame
ame of mind that made the Nash
cit-bargaining game — we should
Without asking precisely why, let
e game, This variant is tacit too;
thing unless the point whose co-
n the boundary. We get nothing
- gains, Caution gets us nowhere;
e other expects him to. T propose
nind we ought to take the Nash

iant. We are shown the diagram
played and told that we are now
and losing together. Conscious of
is modeled on a bargaining game
unicating, coordinates of a point
ry. If we do, we both win prizes
vhat point we succeed in picking
k a point on the boundary we get
on game, I conjecture again that
nt frame of mind pick the Nash

d some rationalization that leads

context, the bargaining analogy
1arp corner (which is then likely
or a simple mid-point as when the

he principle of incommensurability, And,
- of game theory and of economic theory
utility comparisons, the notion of arbi-
-~ finds it convenient to use a notion of
spond to choice theory, so that one can
product of a theory of economic choice.
pondence, for purposes of deriving prin-
| either to an attempt to measure “util-
logical way, or to establish legalistically
rison — a convention that, though arbi-
| purpose of arbitration
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boundary is a straight line or circ
with the Nash point); or some
seems to point towards a particu
impurity (such as a dot on the b
or a single point whose coordina
forth), we may be led to search f
metry to fall back on. And Nast
as any I can think of —not as .
section with a 45° line from the or
that ilk}, but less ambiguous on
And, if the Nash point appeals
ing game, it must do so because
equally to our partner who in tu
our views coincide. It must ther
coordination game as a unique I
sider to be obviously obvious,
What does this prove or sugg
Nash point. I am arguing rathe
point to a game theorist (as int:
the reverse of the sequence I have
focal quality of the Nash-point i
the unequivocal usefulness of a -
cept, when no nonmathematical
— that makes it a controlling in
cooperative boundary-line varia
makes it a reliable guide in the
area variant of the game; and th
any player in the explicit bargai
expectations could focus anywhe
In other words, by postulati
expectations, we seem to have a
like the Nash axioms. What a
premise that a solution exists; :
of tacit coordination that provid
times) rational expectations can
(and perhaps efficient) outcome
that the same may be possible .
but mathematical properties to
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ular arc (which again coincides
especially suggestive form that
lar point; or unless there is an
oundary, from a printer’s error,
tes are whole numbers, and so
or a “unique” definition of sym-
-type symmetry is as plausible
simple as some (like the inter-
igin of the diagram and others of
its own level of sophistication.
to us powerfully in the bargain-
we are confident that it appeals
rn we believe to be aware that
efore appeal to us in the pure-
oint that the partner will con-

est? 1 am not arguing for the
r that the appeal of the Nash
ospective game player) may be
: just run through. It may be the
n the pure coordination game —
uniquely defined symmetry con-
impurities are available to help
fluence in the tacit and terribly
nt of the game; that in turn
less demanding tacit bounded-
at in turn takes the heart out of
ning game who might hope that
re else.
ig the need for coordination of
theoretical basis for something
theory like Nash’s needs is the
t is the observable phenomenon
5 empirical evidence that (some-
be tacitly focussed on a unique
, and that leads one to suppose
in a game that provides nothing
work on. The Nash theory is
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vindication of this supposition -
nates all competing mathemat;
matical esthetics. The resulting
verse of mathematics, however,
the universe of game theory.
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— complete vindication if it domi-
cal solutions in terms of mathe-
focal point is limited to the uni-
which should not be equated with
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RE-INTERPRETATIO
CONCEPT FOR “NONC

The pure common-interest ga
add insight into the reasoning be
game theory, particularly that of
the “noncooperative” game. By ¢
concepts” I mean the reasoning
players to whom the concepts sk

ii

F1aG.

The tacit games represented in
a solution in the strict sense. (In
or third strategy for each playe
definition of such a solution, give
lows: “A non-cooperative game |
strict sense if: (1) There exists
jointly admissible strategy pairs.
librium pairs are both interchan,

L« Noncooperative” is the traditional .
munication. Unfortunately it may sug
communication is absent. As indicated
reciprocated and taken for granted by

a dominant element, in many tacit nonze
3 Games and Decisions, p. 1o07f. This
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N OF A SOLUTION
DOPERATIVE” GAMES

ne, or coordination game, may
hind certain solution concepts in
' solution in the strict sense for
reasoning that lies behind these
that is imputed to the rational
ould appeal.!

II

3

25

Figs. 25 and 26 are said to have
Fig. 26 a choice of either second
r constitutes the solution.) The
n by Luce and Raiffa, is as fol-
s said to have a solution in the
an equilibrium pair among the
(2) All jointly admissible equi-
yeable and equivalent.” 2
name for the game without overt com-
pest that cooperation is absent when
in Chapters 3 and 4, cooperation—
ach side— is an essential element, even

ro-sim games.
particular solution concept is akin to,
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il

iii

Fic

An equilibrium pgir is a pair
such that each is the player’s |
other) that can be coupled with
strategy pair is a pair that is 1
pair; that is, it yields a pair of
to the payoffs in some other cell
if, for each player separately, t
rium pairs are interchangeable i
sponding strategies are also equ
fore equivalent and interchange:
the corresponding strategies ar
pairs (ii, IT), (iii, TT1), (ii, IT1
equivalent, interchangeable, joir

Luce and Raiffa, immediate]
following comment, which can
“The second condition prohibi
unique jointly admissible equili

It is precisely this problem
that was at the heart of the «
The game in Fig. 27 does not h
The second and third strategies
terchangeable and equivalent -
pairs in all four combinations.
between the two players in th
simply cause for confusion. In
but distinet from, that proposed by J

several related solution concepts see |
Nash, “Non-cooperative Games,” Ann
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1I 111
0 0
D 0

3 3
3 3

3 3
2 3
. 26

of strategies for the two players
sest strategy (or as good as any
 the other’s. A jointly admissible
ot jointly dominated by another
payoffs that are not both inferior
Equilibrium pairs are equivalent
hey yield equal payoffs; equilib-
f all pairs formed from the corre-
ilibriumn points. (They are there-
ible only if all pairs formed from
> equivalent.) Thus the strategy
}, and (iii, IT) in Fig. 26 denote
itly admissible equilibrium pairs.
y after this definition, add the
serve as our point of departure:
s confusion in the case of non-
brium pairs.” (My italics.)

of confusion, or ambiguousness,
oordination game in Chapter 3.
ave a solution in the strict sense.
, for the two players are not in-
—they do not yield equivalent
There is no difference of interest
ir choice of strategies; there is
Fig. 25 they know exactly what

. F. Nash in 1g951. For a comparison of
“hap. 5§ of Luce and Raiffa, and J. F.
als of Mathematics, 54:286—295 (1951).
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I
. 1
1
1 0
an 0
n
0 3
0
ii
0 0
Fic.

strategies to choose; in Fig.26 the
in Fig. 27 they do not. Failure t
them to zero apiece, and without
be supposed to have a fifty-fifty
an expected value of 1.5,

Why is it that (ii, IT) is the in
than (i, I)? An offhand answer
(ii, II) than for (i, I}. But this
other part emerges if we look :

ii

F1c.

in preference ordering but differe
erence. In Fig. 28 it looks as th
to achieve 1o rather than g, but «
speaking, the two equilibrium -
not interchangeable; and thougl
cerned about whether they get
cerned not to get zero. Their n
sion.”

They need to find some clue,
nate their choices. In a game a
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In 1

0 0
0

3 0
0

0 3
3

27

y know as well as they need to;
» coordinate in Fig, 27 condemns
a clue to coordination they may
chance of winning 3 apiece, for

licated solution in Fig. 25, rather
is that the payoff is better for
is only part of the answer. An-
t Fig. 28, which is like Fig. 25

11

] 0

10

28

nt in absolute strengths of pref-
ough the important thing is not
) or 1o rather than zero, Roughly
pairs are nearly equivalent but
h the players may be little con-
) or 10 they are very much con-
1ain interest is to avoid “confu-

or rule, or instruction to coordi-
s abstract as the matrix in Fig.
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28, there is little to guide them
the alternative rules of picking
the latter probably has more
much it is worth to the players
to (ii, IT) by comparison with
as a signaling device and just :
difference between ¢ and 10 tha
choices. In Fig. 29, if we supj

I

1

10

ii

0

F1g

for coordination, their expectec

{Actually the game in Fig. 2
shown may not cause difficulty.
ter 3 imply that it need not. A .
upper-lower, first-last-middle di
pose, we must suppose that the
such form and with such labels
tually incapable of ordering the
foolproof or geniusproof clueles
to have scrambled labels and
payoffs. Incidentally, a tacit gan
apparently has no “pure” form
only be presented to the player
mula, and any generating formn
some means of ordering the stra

The situation may not be ve
the strategy pair (ii, II) is un
arrows pointing toward it, or hs
of confusion the management su
the players need is some signal
cannot find it in the mathemat;
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. but the numbers; and between
r the lesser pair or the greater,
plausibility, We might ask how
to have an extra dollar attached
(i, I); it is worth a great deal
t little as extra money. It is the
t makes it possible to coordinate
yose that they can find no rule

II

10

. 29

| value is presumably 5 apiece.
o if presented in the malrix as
The empirical results of Chap-
specific matrix permits left-right,
stinctions, For our present pur-
strategies occur to the players in
that rational players are intellec-
m unambiguously. A completely
s game would presumably have
a perfectly symmetrical set of
e with infinitely many strategies
; an infinity of strategies could
s by means of a generating for-
ila is likely to offer the players
tegies.)
ry different if we suppose that
derlined, printed bold face, has
s a footnote saying that in case
ggests a choice of (ii, II). What
to coordinate strategies; if they
cal configuration of the payoffs,
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they can look for it anywhere el
such fashion, or with such labels
a potential basis for ordering the
players find useful.®

The suggestion of this appenc
property enjoyed by a “solution
why rational players might sele
means of tacit communication, t
ers to facilitate their tacit cooper
choices would be serious. This i
cant property of such a solutior
part of the rationale for a playe:

Another way to make this po
like those presented in this p.
arrangements with certain comm
games to see whether commun
what messages sent over what
“splution.” The “clues” under ¢
then appear to be so much free co
tage of ; and it is an empirical qu
a rational player should be able
Just as esthetic or syntactic cor
eliminate garbles in a badly tr
dramaturgical constraints, casuist
help to eliminate ambiguousness
certed choice is required.

The point can be pressed furt
30. Again assume that the strate
ordering them intellectually imp
cifically, not in the form of a

3The type of ‘“rationality” or intell
something like that required in solving
one is invited to search for a clue, the
too hard to find not too easy. {One n
he should have got it, when it is point
a two-person problem; the methodolog;
another person has planted a message
but not too hard. In principle one can

out empirical experience; one cannot dec
can take a hint. “Hint theory” is an inl
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se. And strategies may occur in
. or connotations, as to provide
m or sorting them that rational

lix, then, is that an important
in the strict sense” —a reason
ct it —is a signaling power, a
at is available to the two play-
ation when failure to coordinate
, of course not the only signifi-
; but it may be an important
’s choosing it.

int is that we could, in games
aper, prescribe communication
unication costs and analyse the
ication is worth the cost and
channels would constitute the
liscussion in this paper would .
mmunication to be taken advan-
estion what free communication
. to find and take for granted.
straints on a language help to
ansmitted message, esthetic or
ic or geometric constraints, can
in a situation where tacit con-

her. Consider the game in Fig.
gies occur in a way that makes
rssible for rational plavers, spe-

particular square matrix, not

ctual skill required in these games is
riddles. A riddle is a context in which
rules being that the clue must not be
just at least be able to recognize that
ed out to him.) A riddle is essentially
v of solution depends on the fact that
that in his judgment is hard to find
yeither make up nor solve riddles with-
luce @ priori whether a rational partner
1erently empirical part of game theory,
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1 II
10
i 0
10
. 0

fi 10
iii ¢ 0
iv 0 0
F1¢

labeled with numbers or letters
the labels scrambled separatel;
would appear that if no bette
discerned, the “solution” may b
payoffs of ¢ apiece. This is the le
points, but it enjoys uniqueness
it provides a clue to concert

structure alone (that is, witho
cated matrices, or any other d
tive structure of the game), it
is much less, if at all less, con

1 11
9
i ]
9
. U

ii o
i e} 0
iv 0 0

1
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II1 v
0 0
10
0 0
9
0
9
10
i)
10
. 30

, or — if they are labeled — with
v for the two players. There it
r means of coordinating can be
e the strategy pair (iii, IIT) with
ast desired among the equilibrium
while the others offer confusion;
choices. In terms of the payoff
1t introducing “labels,” prefabri-
etails outside the pure quantita-
is hard to see that this solution
ipelling than the one in Fig. 31,

III  1v
0 0
9
o o
10
0
10
9
o
]

.31
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although the latter meets the .
former contradicts it.*

10
10

i
0

F1c.

The games in Figs. 32 and 33,
in the strict sense, seem to repres
though” the players have an ar
Fig. 33. One argument might be
of knowing whether to aim for (
sider what insurance he can fall
nothing if he wrongly chooses f
wrongly chooses the lower row,
to rendezvous with his partner fc
lower row arguing that he does :
if he does not get 10, and his ch:
with this choice. Perhaps this i
of him; but it might be more |

I

10
10

i
5

Fr1o.

“Comparing just (i, I) and (ii,
way of concerting our choices.
ever, so let's look for it. The
the cells (ii, I} and (i, I1}. Do

* Empirical evidence for these and sir
himself by any reader who wants to pu
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Luce-Raiffa definition and the

II

10
10

32

neither of which has a solution
ent the same point. It “looks as
-ument for choosing (ii, II) in
that, in the absence of any way
i, I) or (ii, II}, one should con-
back on. The row chooser gets
he upper row, he gets 5 if he
“wrong” meaning that he fails
r 10. He might then choose the
50 because he will at least get 5
nces of getting 10 are no worse
 all that “rationality” requires
serceptive to reason as follows.

II

10
10

33

11} my partner and I have no
There must be some way, how-
only other place to look is in
they give us the hint we need

nilar games can readily be obtained for
rsue the point,
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to concert on 10 apiece? Yes,
toward” (ii, IT}. They provide
believing or pretending that (i
we need an excuse, if not a r
lieving, that one of the equilibs
tinguished, or more prominent,
and since I find no competing
clue to pursue, we may as wel
a meeting of minds.”

In this case the players are nc
because 5 is preferable to o. T
of getting 5. They are using th
as a c¢lue to coordinating actiol
and each recognizes that the othe
take note of where the fives are,
of coordinating intentions. The
to “converge” on (ii, IT) is in p
matrix had arrows pointing tow:
with no logical role or authorit;
tion and hence the ability to cc

CONFLICTIN

We can consider now the case
flict. Figures 34 and 35 portr:
points, two of them both jointl;
in the strict sense” because tl
equivalent nor interchangeable.

The coordination problem in
“insoluble” in its purely abstr:
on the strategies; there appear:

® Assuming that a plaver does choos
an operational way of discriminating 1
only to make sure that tbe concept is
mentioned ~- the “insurance” motive
we might distinguish as follows. We off
that differ only in substituting values
matrix, leaving the 10's and zeros as

the games for us —to indicate how n
to play the game with a live partner
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they do; they seem to “point
either a reason or an excuse for
, II) is better than (i, I); since
=ason, for pretending, if not be-
ium pairs is better, or more dis-
or more eligible, than the other,
rule or instruction to follow or
! agree to use this rule to reach

t choosing their second strategies
hey have no serious expectation
> configuration of fives and zeros
ns. It is wseful to the players —
r recognizes that it is useful — to
but only as a step in the process
endency for the matrix in Fig. 33
inciple the same as if the printed
ird the lower-right corner, arrows
- other than the power of sugges-
ordinate expectations.®

IG INTEREST

 of coordination mixed with con-
1y games that have equilibrium
y admissible, without a “selution
e equilibrium pairs are neither

the first of the two is apparently
ict form, that is, without labels
; to be at best a random chance

» ii or II, it may be worthwhile to find
etween motives for choosing it, even if
yperational. As between the two motives
and the “coordination-clue” motive —
er 4 player alternative games like Fig. 33
ranging from o to g for the 5's in tbat
they are. We then ask him to “value”
wch he would pay for the opportunity
and real money payoffs. (Alternatively

Y 4
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