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2)	 Pareto optimaIity. A solution to a bargaining situation (uo, va) shaH have the 

follo\\~ng properties: 

1. ua::: u' and Va ::: v· 

Il. (uo, va) is a point of RI 

111.	 There is no (u,v) in R, different fonn (ua, va), such that u ::: Ua and 

v::: Vo 

The agreement that the two players reach has i) to be at least as good as the utility value of 

the status quo, ii) to be within the realm of possibilities and iii) to maximize the utility levels 

of the players in such a way that there can not be another possible point that can better the 

utility value the agreement gives the players. 

3)	 lndependence of irrelevant alternatives. Thus suppose [R), (u)+, v,')] and [R2, 

(u/, V2')] are two games and that: 

1. R) is a subset of R2 

Il. F[R2, (U2', \12+)] is in RI 

Then, F[R), (u·, v*)J = FlR2, (u·, v·')] 

[R, (u', v·)] being the solution of a bargaining problem. 

Thus, if new trade possibilities are added in a way that L~e status quo does not change, the 

solution remains the same. It cannot be influenced by the new trade possibilities. 

4)	 Symmetry. Suppose the version [R, (u+, v')] of a bargaining game has the 

following properties: 
+ 

1. U = V 

Il. If(u,v) is in R; the (v,u) is in R 

111. (Ua,va) = F[R, (u', v+)] 

"In words, if an abstract version of a bargairting game places the players in completely 

symmetric raIes, the arbitrated value (solution) shall yield them equal utility payoffs, (. . .)"20 

According to the f0U11h assumption, if two players have similar negotiation positions, they 

will receive symmetric payoffs 21 
. 

20 Luce and Railla, p.l27 (parenthesis mine)
 
21 On the other hand, von Neumann and Morgenstem's stable-points (the resuJt of bilaterai
 
bargaining) are dependent on custom aIld thus, quite vague, (the use of the fictitious player in n

persan games, also did not contribute ta a precise outcome ta bilateral bargaifÙng). The von Neumann
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The Nash bargaining solution satisfies these four asswnptions and as Luce and Raffia say, 

"( ... ) it is the only function which does SO,,22 

Schelling's dissatisfaction with Nash's bargaining solution lies in the fourth aXlom. In 

effect, Nash explicitly postulates symmetry, and as John Harsanyi writes when discussing 

Nash 's solution; "Intuitively the assumption underlying this axiom is that a rational 

bargainer will not expect a rational opponent to grant him larger concessions than he would 

make himself under similar conditions,,23 Reacting to this, Schelling adds, "It is the moves 

that are interesting, not the game without moves; and it is the potential asymmetry of the 

moves that makes them most interesting,,24 Thus, what Schelling's critique implies is, 'Why 

should players even play since the expected outcome is a draw?' In such a situation, players 

are not even required to play, since the solution is self-evident. The solution would be a tie. 

AIso, and this explains why tacit communication is central to the theory of conflict, 

Schelling believes that any bargaining game gives way to a tacit bargaining process. The 

reason for this is that since both players come to expect a draw. the only way to deviate From 

tlUs situation is to try to influence the solution by commitments, for example. In Nash's 

negotiation process, players are required to make offers. In Schelling's version, a nuance is 

added specifically stating that "( .. ) a player can make a 'final' offer, a 'commitment'; 

whoever can record an offer favorable to himself and known to the other, and Jeave the 

room, has the wirming tactiC.,,25 For Schelling, in order to come out on the winning side in a 

conflict, one has to make "( ... ) the other player choose in his favor,,26 In fact, this notion is 

central to conflict theory. One must always try to get the opponent to choose in one's favor. 

and Morgenstern solution offered the whole set of Pareto efficient allocations. For Nash, Ù1e outcome 
resulting from a negotiation process is obtained by the individual bargainers acting in Ù1eir own 
interest. This strategy combination is an eqlÙlibrium strategy combination if every player's response 
is the best response to the strategies of ail the other players. Consequently, there is nothing a player 
can do independently that wiU increase his payoff. 
22 Luce and Raiffa (1957), p.l27 
23 Harsanyi, (1957) in Schelling (1960a), p. 279 
2~ Schelling (1960a), p 277-8 
25 Ibid, p. 276 
26 Ibid, p. 276 
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Schelling adds that even when commitments are made, there is still room for symmetry. 

However, this symmetry is of a different kind; it is not achieved through bargaining but 

rather by each party iteratively suggesting a solution until a final solution, deemed 

acceptable by both parties, is found. To facilitate this process, the party which may place a 

"final offer" is determined arbitrarily (e.g. coin toss) at the beginning of the negotiation. 

Thus, in this kind of symmetry, each party has an equivalent probability of having the final 

offer. 

In order to allaw for what Schelling calls "non symmetry" (in opposition to Nash's 

syrnmetry) he had to find a way of separating symmetry from rationality. 'We must have a 

plausible definition of rationality that does not mention symmetry and show that asymmetry 

in the bargaining expectations would be inconsistent with that definition. ,,27 Note that 

Schelling ,,,,ants to shO\v that it is not asymmetry that should be considered as rational but, 

\vhat he caUs, non symmetry. 

Schelling compares symmetry in game theory to a foot race where everybody runs exactly at 

the same speed. rf everyone is as fast as everyone else and, "( ... ) since a tie is a foregone 

conclusion, why would they bother to run?,,28 For Schelling, by tying rationality to 

symmetry together, the game theorists are shooting themselves in the foot. In effect, "( .. ) 

the assumption of complete symmetry of behavior as a recognized foregone conclusion 

seems to preclude the very kind of action that might have seemed to enrich the game at the 

stage of preplay communication. ,,29 For Schelling, symmetry not only does not permit the 

analysis of very interesting actions but can also become an obstacle to achieving a solution 

to a bargaining situation, thus limiting the chances for the players of reaching an agreement. 

Before looking at ho\\', according to Schelling, symmetry can be an obstacle to reaching an 

agreement between the two players, one has to unàerstand how Schelling defines an 

agreement. 

27 Schelling (1960a), p. 281 
28 Ibid, p. 281 
29 Ibid. p. 273 



14 

Schelling argues that the notion of agreement has never been sufficiently examined, or 

sufficiently operationalized (which is necessary for Schelling since his aim is ta transpose 

his solution concept to real bargaining situations). Furthermore, Schelling is not satisfied 

with Luce and Raiffa's definition of an agreemeneo. Their definition of a trade (or an 

agreement) is, "( ... ) an actual reapportionment of the joint bundle of goods held by them (the 

players),,31. AIso, for Luce and Raiffa, a trade will take place only if each player consents to 

it and for a trade to occur, it has to respect the four assumptions Nash put forward, and that 

have been mentioned earlier. Thus, they find Nash's solution concept acceptable. 

Schelling, however, believes that an agreement consists of two offers (one from each play·er) 

that are compatible. In order for the offers to be compatible, the players must jointly claim 

what is available for them to divide between the two of them. If the offers are not 

compatible, if "the two players have claimed more then is availab!e"32, there is 

"disagreement" and if a disagreement occurs, the players receive nothing. If the offers are 

compatible, an agreement is reached and the players recelve what they have agreed to. For 

an agreement to be reached, there have to be only two current offers. In arder to insure that 

there are t"."o and only two "cuITent offers", Schelling puts forth the idea that, a bell cou!d 

ring to indicate to the players that there is only enough time for them to prepare one final 

offer. A third party, a referee for example, could then examine each player's cUITent, or 

final, offer and detennine if the offers are compatible. The players do not really need to be 

present in order to play the game. They simply have to write down their final offers and the 

referee has to open the envelopes, when the time limit has expired and determine if the offers 

are compatible. The game loses its cooperative and move-symmetrical aspects, and sa 

becomes a tacit, non cooperative game. There are many implications to this conclusion, 

sorne of \-vhich will be exammed later on. 

We must now retum to the examination ofwhy symmetry is not oruy unnecessary but can be 

an obstacle to achieving an agreement. For example, if two players have to div ide 100 

objects between them, the agreement the two players reach must explicitly mention "which 

30 Luce and Raiffa (1957) cali a solution a trade, as for Schelling, a solution is an agreement.
 
31 Ibid, p.l24 (parenthesis mine)
 
32 Schelling (1960a), p. 269
 



15 

individual items go ta which individual players,,33 Sa, in arder ta reach an agreement, the 

players must propose identical divisions of the abjects. The probability of the players 

reaching such an agreement is quite low, unless communication is pennitted. For Schelling, 

the player that would be able ta communicate the last offer would have a very big advantage. 

In effect, since the chances of the players concerting their offers are sa low, the other player 

(the one that did not communicate the final offer) would be forced ta accept the last offer 

communicated thus giving the advantage ta the other player, simply for the sake of finding 

an agreement. The pJayer is expected ta agree, since, in arder ta respect rationality, he must 

act in arder to maximize his utility. But by allowing the symmetrical behavior, a p!ayer 

would try ta dro'À'11 out al! communication in order to not be able ta hear (understand) the 

other players' offer, thus evacuating preplay communication (and, as said before, what 

Schelling fll1ds interesting). 

One has to keep in mind that what Schelling Vjas tryil1g to achieve was a theory where 

players did not have to sertie for a tie through the bargaining rituai. He was strivil1g for a 

negotiation mode! that allO\ved players ta actively negotiate and ta resolve conflicts by 

achieving a truly equitable solution. 

According ta Schelling, every negotiation situation has the potential of becoming a tacit non 

cooperative game. Thus, there is no need for the symmetry axiom, as we have seen earlier. 

For example, in agame where two players (individuals) must divide 100$ between them and, 

at the end of the game, if the players anive at a solution \vhere player A is ta get 80$ and 

player B gets 20$, Schelling considers that such a solution does not contradict the rationality 

mie because; 

"Specifically, where is the 'error' in B's concession of$80 ta A? He expected - he 
may tell us, and supposes we have roeans to check his veracity (a modest supposition 
if full information ofutilities is already assumed l ) - that A would 'demand' $80; he 
expected A to expect ta get $80; he knew that A knew that he, B, expected to yield 
$80 and be content with $20; he knew that A knew that he knew this; and sa 00. ( ... ) 

Bath were correct in every expectation. ,,34 

33 Schelling (1960a), p. 271 
34 Ibid, p. 281 



16 

Schelling also adds that since there is an enonnous number of possibilities (9 999 if the 100$ 

is to be divided to the nearest penny), the players must be "helped" by sorne kind of 

"coordination device". This is where focal points come into play. Thus, Schelling 

introduces a new concept, focal points. These points help the players to focus on one 

specific solution. Focal points imply tacit communication. This is the reaSOn why, in order 

to have focal points, one must allow for the existence of tacit communication and thus non 

symmetry; '.( ... ) it is the observable phenomenon of tacit coordination that provides 

empirical evidence that (sometimes) rational expectations can be tacitly focused on a unique 

(and perhaps efficient) outcome, (, .. ),,35 The empirical evidence to which Schelling refers 

will be treated later on. What Schelling is saying is that players should not simply expect an 

outcome which corresponds to that which one party deems potentially acceptable to the 

opposing party. The players should accept the power of the game to "dictate its own 

solution through their intellectual capacity to perceive it ( ... )36 The intellectuai capacity, 

Schelling is referring to, is a concept that he calls focal points. According to Schelling, what 

Nash 's theory needs is simply "C,) the premise that a solution exists ( .. )',.17 

Schelling thought, as did Nash, that coordination was at the heart of negotiation problems. 

The solution to these problems is not to impose artificial restrictions, nor does it cease to be a 

problem if the infonnation is perfect. 

"Most bargaining situations ultimately involve sorne range of possible outcomes 
within each party would rather make a concession than fail to reach agreement at al\. 
In such a situation any potential outcome is one from which at least one of the 
parties, an.d probably both, would have been willing to retreat for the sake of 
agreement, and very often the other party knows it. Any potential outcome is 
therefore one that either party could have improved by insisting: yet he may have no 
basis for insisting, since the other knows or suspects that he would rather concede 
than do without agreement. ,,38 

35 Schelling (1960a), p. 289 
36 Ibid, p. 279 
37 Ibid, p. 289 
38 Ibid, p. 70 
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Schelling emphasizes the dynamic aspects of negotiation. His model requires no artificial 

restrictions. The only restrictions that are required are a time limit and the assurance that if 

players come to terms (before the deadline), the terms of the deal will be applied. With these 

limited restrictions, Schelling was able to show that equilibrium was possible in games of 

negotiation and that this equilibrium was similar to the Nash solution. Ta explain these 

solutions, Schelling uses the focal point concept. Focal points imply that two partners (or 

enemies) without means of communication will find an identical solution ta a game. This 

notion is also derived from, and presumes the relevance of, the rationality concept. 

1.3 Focal Points 

Figure 1: Map lhat was uscd by Schelli.ng39 when conducting experiments on focal points 

To better the understanding of focal points, Schelling decided ta conduct experiments in his 

Harvard classes40 For example, the students were given a situation: Two paratroopers, with 

no means of communication, only have a map of the region where they are about ta be 

dropped and, must find a way to meet each other. In arder to do sa, the p!ayers must fLOd the 

best possible meeting point. The majority of players (students) succeeded in finding a 

common meeting place on the map. This meeting point was usually a bridge or an 

39 Schelling (1960a), p. 55 
40 It is not clear whether it is in an effort of trying ta praye the existence of focal points that Schelling 
conducted experiments or if it is after conducting these experiments that he discovered focal points. 
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intersection. Since a majority of players did succeed in meeting each other, Schelling's 

intuition, that focal points existed, was confirmed. For a point to have a focal quality, it has 

to be unique. In the scenario illustrated above, there are a mL'nber of houses but only one 

bridge. Thus the bridge is the focal point (simplicity is very important). 

Schelling also conducted experiments where subjects had to share a certain amount of 

money, 100$ for example. If the amount was perfectly shared (that is to say that the sum of 

the parts was not greater then 100$), the players received what they had asked for. What 

Schelling's experiment aUowed him to discover was that the amount was shared, more often 

then not, 50/50 between the players. This prompted Schelling to see the 50/50 split as a 

focal point. This finding seems to confirm the need for symmetry, as with Nash 's bargaining 

solution (in fact the 50/50 split is the Nash solution). Schelling admits that in bargaining 

games where players must coordinate their offers to win a prize or obtain what they have 

offered, the results will, more often then not, be the Nash solution. Even if this seems to 

contradict what Schelling is trying ta do, it is not 50. It is the focal quality of the Nash 

solution that renders it sa attractive ta players and; "( ... ) !hat in tum takes the heart out of 

any player in the explicit bargaining game who might hope that the expectations could focus 

anywhere e se. 1 ,,4\ 

Focal points are also a very important part of Schelling's discussion of arms control. It is a 

subject that very much interested Schelling between 1960 and 1961. He published five 

articles and a book (co-authored by Morton Halperin) on the subject. Schelling's approach 

to arms control relies heavily on tacit bargaining and is also very pragmatic (this applies to 

nearly ail the subjects he touches). He preaches the control of arms, not their abolition. The 

abolition of arrns would give way, according to Schelling, to a very unstable stance since 

there is a very big advantage conferred to the cheating party. The cheating party does not 

have to acquire a large quantity of arrns in order to gain a very big advantage on the honest 

party. There follows a discussion of Schelling's study of arms control. 

41 Schelling (l960a), p.289 
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1.4 The Theory of Conflict and Arms Control 

With the publication of "Surprise Attack and Disarrnament" in The Bulletin of the Atomic 

Scientist in September 1959, Schelling announced a small transition in conflict theory. His 

work would now inc!ude arrns control. Schelling even tricd to get the public involved in the 

debate (see New York Times article, Appendix B). One of the impacts the Theory of Conflict 

could have would be hasty conclusions to confliets or wars. The conflicts would be over 

before bath arms stockpiles were exJ.1austed. 11'Je advantages to an early conclusion to any 

kind of conDiet (conventional or nuc!ear) do not have to be enumerated, and neither does the 

fact that human lives would be saved. A!so, Schelling may have wantcd to study arms 

control for another reason. Being an inforrned and well-read man, he must have known of 

the rcasons for the rise of the Third Reich in Germany in the 1930's. One ofthe reasons was 

that the German people feh humiliated by the Versailles Treaty of 1918 and especially by the 

clause that limited their anny to 100000 men; "But what hurt the most was that Versailles 

virtually disarmed Germany and thus, for the time being anyway, barred the way to German 

hegemony in Europe ,,42 However, having anus left over brings on the probiem of 

controlling thcm and monitoring them. 

Milita!), technology changes at a very fast pace and negotiations between the U.S and the 

USSR, for exampJe took very long periods of time. ln fact according to Schelling, 

negotiations take 50 much time that it is nearly impossible to reach a deal. 

'We and the Russians are trapped by our military technology. Weapon 
developments of the last fifteen years, especially of the last seven or eight, have 
themselves been responsible for the most alarming aspects of the present strategie 
situation. They have enhanced the advantage, in the event war should come, of 
being the one to start il. ,43 

Thus, we are somewhat the slaves of our own creations. Schelling adds, "( ... ) nature rnight 

have been kinder in the way she let our military technology unfold itself over the last decade 

42 Shirer (1960), p. 58 
43 Schelling (1960b) 
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and a half."44 Before the parties negotiate a deal that is acceptable to both (a deal that does 

not give undue advantage to any party), changes (in weapon technology, for exarnple) could 

occur and negotiations would have to start ail over again. One way of making a deal, 

according to Schelling is to use tacit communication. In fact, that is what happened with 

nuclear testing, "( ... ) (a) moratorium resulted from no detailed negotiations, no careful 

specifications, and no written documents to be initialed and ratified. ,,45 The moratorium was 

not the result of a summit conference. Schelling proposes that one of the parties act (or 

abstain from acting) and dare the other party into doing the same. Once again this kind of 

deal is subject to focal points and tacit communication. Simplicity as always, is to be used. 

It IS rarely possible to communicate matters of degree whereas the fact that one abstains 

from a certain action is easily communicated. 

Schelling (like Halperin) even thinks that there should be room for interpretation in anns 

treaties. There should be room for tacit communication and tradition in these treaties, "( .. ) 

It is not necessarily true that every effort should be made to make the agreement as detailed 

as possible ()',46 

Pursuing his ideas on anns control, Schelling proposes what he calls a Special Surveillance 

Force that would be established in parallel with the Russians and perhaps other countries. 

Its purpose would be to "observe the enemy's behavior, at the enemy's invitation, and to 

report home instantly through authentic channels. ,,47 It \Vas to be an idea that Schelling 

would pursue over the next few years. The importance of communication and focal points is 

once again put forth. In effect, since the Force could act as an intennediary, the messages 

that each party wished to convey would get through without any distortions. The Force 

would also be able to investigate suspicious incidents such as a nuclear meltdown, so as to 

assure their respective countries that the incident was truly an accident and was not a 

provocation. Schelling admits that the establishment of such a force would be difficult, 

though worth a try. 

44 Schelling (l960b) 
45 Ibid 
46 Schelling and Halperin (1961), p. 87 
47 Schelling (l960c) 
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Aware that the idea of the Special Surveillance Force was not catching on, Schelling's 

further work focused on the raie that NATO could play. He thought that it could perhaps 

have a raie similar ta, though smaller than, his Special Surveillance Force. But he also 

wanted ta stabilize the alliance, since he thought that there were two different pressures on 

the members of the Atlantic Alliance; one was that the members wanted ta have the widest 

range of action possible and the other that NATO could only be effective through mutual 

responsibility. 

Focal points are also of particular interest for the Theory of Conflict since they can be used 

10 situations of Iimited war, ""hich is a conflict where participants respect certain boundaries 

(the boundaries can be implicit or explicit). For Schelling, it is possible for two parties ta 

respect certain limits without explicit communication. Implicit communication (or tacit 

bargain.ing) uses focal points since players respect certain boundaries that are not to be 

crossed, \vithout explicitly communicating them. 

1.5 The TheOl-Y of Conflict and AccidentaI wars or surprise attacks 

ln the early 60's, Schelling \Vas also preoccupied with accidentai wars. Before discussing 

Schelling's work on accidentai wars, one might ask: What is an accidentai war? Firstly, one 

has to specify that accidents do not cause wars. People do, by the decisions they make. "The 

point is that accidents do not cause war. Decisions cause war,,48 A definition of an 

accidentai war could be: a conflict that is not explicitly caused by one of the parties (or a 

third party) involved, but by an accident that could not be contrailed by any of the parties. 

Schelling attempts to demonstrate that tacit communication and focal points play a major 

raie in the avoidance of accidentaI conflict and in support of anns contrai (as we shall see, 

one goes with the other). Tbe importance of avoiding accidentai wars is self-evident; bath 

parties could destroy one anotheï. The US. could destroy the USSR, and the reverse is also 

48 Schelling (l960c) 
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true. Aiso true, is that if one of the involved parties decided to launch an attack, the other 

would be under the obligation to respond in at least an equivalent manner. Since both parties 

have the capability of destroying one another (and the rest of the world for that matter'), 

what would be the importance of who attacked whom? What is important is to know that 

none of the involved parties is interested in surviving the other by a da/9 This type of 

affirmation brings to mind Albert Wohlstetter's concept of the "Balance of Terror"so (to 

which there will be a later reference because of his influence on the Air Force while at 

RAND). Wohlstetter, in his 1959 article, says that as long as none of the parties is assured 

of surviving the other's attack, no party would want (or be tempted) to launch an attack. 

This Balance of Terror is an illustration of such a situation. The balance is fundamentally 

stable: there is stability as long as none of the parties involved finds a way to render his arms 

or population invulnerable to the opponent's attack. The invulnerability could be caused by 

one's first-strike capabilities or a higWy efficient civil defense program51 Were there 

invulnerability, then the balance would not be stable, it would lean to one side since it could 

lead to a preference towards a counterforce strategy and subsequently lead to world 

destruction. 

Another important factor in Schelling' discussion of accidentai wars is the reaction time. If 

one of the parties could give itself time to verify whether the presumed attack is real or not, 

the risks of an accidentai war happening would be much less. One of the ways of increasing 

the reaction time is by protecting one's attack capabilities against an aggression. Ellsberg 

also worked on this type of problem, as was said before. There are many ways to protect 

one's attack capabilities; for example, one could put them underground. With the arms weil 

protected one could assure oneselfthat the presumed attack is indeed truc. 

One has to admit that the "wait and see" reaction seems improbable, but what Schelling is 

trying to accomplish, is to stabilize the bala...'1ce as much a.s possible, ta use Wohlstetter's 

concept. The risks of an accidentai war are exponentialiy augmented if one calmot wait and 

see, 

49 This type of affirmation is recurrent in the literatme.
 
50 WoWstettcr (1959)
 
51 Civil defense was preached by Herman Kahn, but that would be the topie of another paper.
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"If a country's retaliatory weapons are reasonab!y secure against surprise attack, pre
emptive or premeditated, it need not respond so quickly. Not only can one wait and 
see, but one can assume that the enemy himself, knowing that one can wait and see, 
is less afraid of a precipitate decision, less preoccupied with his own need to pre
empt. ,,52 

The balance image is frequently used to describe the position of the superpowers during the 

second ha!f of the nventieth century. 

Another area where tacit communication plays a major raie is in the prevention of surprise 

attacks. Once again, it is by using tacit communication that one can assure one's enemy that 

the Balance of Terrar will remain stable. 

According to Schelling the best \vay of minimizing the risks of an accidentai \Var is to have 

the other party perceive that a preemptive attack is highly improbable. Preemption should 

never be a conservative stance. Tacit communication plays a major role in achicving this 

goal since the enemy is a!ways watching. One has to commurucate a pacifistic (or at least 

non-aggressive) attitude through one's actions. Once again simplicity is very important. 

The parallel with the second Gulf War is evident (for sorne at least) since the reason that was 

gi ven for the war \Vas that Sadam Hussein represented a c1ear and present danger to world 

security. The United States and its allies had ta assure themselves that the threat was 

eliminated before he (Hussein) could commit another aggression. The decision to launch a 

r preemptive attack \Vas a necessity because nothing in the actions of the Hussein regime 

indicated a pacifistic stance. Ail the different elements that compose tacit communication 

indicated a high probability of aggressive acts, the reputation of the Hussein regime being 

what it was (war with Iran, massacres of the Kurd minority and the Kuwait invasion)'3 

52 Sçhelling (1960c)
 
53 The discussion of the Second Gulf War does not reflee! the opinion of tJle author in any way and is
 
simply intended for purposes of illustration.
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One can also use tacit communication to analyze the "open-skies" policy. In 1955, President 

Eisenhower proposed this policy to the Soviet Union govemment. It was original in that it 

did not consider the possession of arms as being provocative as long as they were "held in 

reserve". Thus anns possession is compatible with deterrence. Not only is it compatible but 

weapons are an important part of deterrence. Tacit communication was present, "( ... ), it can 

be more important to see that the enemy is not guessing about our intentions taward 

initiating surprise attack. ,,54 One must leave as little room as possible for interpretation; by 

doing this the enemy is not tempted ta attack in self-defense. Under these circumstances, the 

notion of self-defense becomes a little bit tricky. If one's enemy feels sure he is being 

attacked, he will preempt the attack himself by attacking first. If one knows that his enemy 

1S sure of being attacked, one will attack, sa as ta preempt the enemy's preemptive attack, 

and so on. Sînce the stakes are sa high, one must assure oneself that this does not happen. 

Thus deterrence takes on a whole new importance. 

The "open skies" policy relied heavily on tacit communication. Its motive was ta 

communicate the message that the U.S. did not have first-strike capability but only counter

attack capability. The enemy had to be assured that he would not be attacked. Thus the 

underiying reason for such a policy was that maybe there were sorne capabilities one 

preferred not to have; "( ... ) there are not only secrets we prefer not ta keep, but even military 

capabilities we might prefer not to have. ,,55 

Sa far, we have seen that stability is an important factor in Schelling's conception of the 

Theory of Conflict; we have aisa seen that ta achieve this stability one has ta rely heavily on 

tacit communication. 

Now, let us tum our attention to the other economist that worked on conflict theory at that 

time, Daniel Ellsberg. We begin with a short biographical note that will help better 

understand his impact on the theory. 

54 Schelling (1959), p. 413 
55 Ibid, p.414 



CHAPTER II 

DANIEL ELLSBERG 

Daniel Ellsberg was born in 1931 in Chicago, Illinois. ln 

1946, when Ellsberg was 15, he lost his mother and sister 

to a car accident in which he also broke his leg. His father 

\Vas the driver; the family was coming back from Fourth of 

July celebrations. While reminiscing about this chapter of 

his life, Ellsberg remembers having a strange thought. 

While 100king at the wreckage and knowing what had just 

happened to ms mother and sister, he thought "Now 1 don 't 

have to be a pianist anymore. ,,56 

Ellsberg went on to study economlCS at Harvard University (on a Pepsi-Cola Co. 

scholarship) between 1949 and 1952. Ellsberg was, by his own accord, a Cold War liberal: 

he admired Franklin Roosevelt and Harry Truman. Labor economics was his first love, or at 

least this is where ms love for the field of economics came from, but, early on, he became 

fascinated with the field of decision theory: the abstract analysis of decision making under 

uncertainty. It was in this field that he would eventually have a lasting impact. Ellsberg 

went ta Cambridge on a Woodrow Wilson fellowship for graduate studies. He then 

undertook milita!)! training in the Marine Corps, because he thought it was ms responsibility 

to do sa, "( ... ) when 1 returned from England, 1thought it was time ta do my duty. ,,57 He 

returned to Harvard in 1957 to complete his PhD in decision theory The time he spent with 

the Marines (3 years) left him with "( ... ) a respect for the military, an interest in strategy, 

and a greater readiness to apply intellectual concepts ta military problems tha.l1 l would have 

felt otherwise". His academic interests had obvious applications to problems related with 

military strategy (as did Schelling's). He then applied for and received an invitation from 

56 Lukas (1971) 
57 Ellsbcrg (2002), p.25 
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the Economies Department of the RAND Corporation, in Santa Monica, Califomia, "( ... ) 

with a sense of privilege and dedication, despite my intense personal aversion ta nuclear 

weapons,,58. This rapidly led on ta bigger and better things. 

When only 28 years of age, between March loth and March 31 st, 1959, Ellsberg was invited 

ta give a series of lectures at Harvard, in the Lowell Lectures series, under the rubric "The 

Art of Coercion: A Study of Threats in Economic Conflict and War". Two of the lectures 

were given in Henry Kissinger's seminar on international relations. These were entitled 

"The Theory and Practice of Blackmail" (given on March IOth, 1959) and "The Political 

Uses of Madness" (given on March 26th, 1959). They were an anaJ.ysis of Hitler's coercive 

diplomacy against Austria and Czechoslovakia in 1937: an attempt at fonnalizing the use of 

blackmail. These lectures prompted Schelling's admiration and caused him ta affinn that, 

"Progress is being made,,59 (in the field of conflict theory). More than a decade later, 

Kissinger was ta say that these lectures had provided him with a conceptual model of how ta 

deal with Vietnam and bargaining in general (ta Ellsberg's later dismayl). 

From the summer of 1959, he became a permanent employee at RAND and chose to 

specialize in an issue which he had come ta believe ta be crucial ta the avoidance of nuclear 

war: "the command and control of nuclear retaliatory forces by senior military officers and 

especially by the president". In arder for him ta work on this issue, he was provided a great 

deal of access ta strategie military information including "knowledge of sorne of the most 

highly protected and closely held secrets in our military structure. These included milita!)l 

plans for general nuclear \Var that \Vere generally inaccessible even ta the highest civilian 

authorities. ,,60 

This knowledge included the top secret estimate by the Joint Chiefs of Staff that, in the everrt 

of general nuclear war with the Communist bloc, American nuclear weapons v,rere expected 

ta kill five ta six hundred million people, most of them in the first few days. He was 

stunned; 

58 Ellsberg (2002), p. 31 
59 Schelling (1960a), p. 13, If 
60 Ibid, p. 37 
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"A hundred Holocausts ( ... ) It was the Joint Chiefs of Staffs best estimate of the 
actual results, in terms of human fatalities, of our setting into motion the existing 
machinery for implanting the current operational plans of the Joint Chiefs of Staff 
for general war ( ... ) 1 still remember holding that graph in my hand and looking at it 
in an office of the White House annex in the Executive Office Bureau on a spring 
day in 1961. 1 was thinking: This piece of paper, what this piece of paper represents, 
should not exist. It should never in the course of human history have come to 
exist. ,,6\ 

Inorder to have access to the documents mentioned above, Ellsberg had to work in the 

Pentagon. I-Ijs presence in the U.S. capital allowed hjm to become a consultant for the 

Department of Defense and the White House 

Ellsberg stopped working for RAND in 1964 to join the Department of Defense as Special 

Assistant to Assistant Secretary of Defense John McNaughton (who was Schelling's 

protégë2
). McNaughton's sole responsibility at the time was the Vietnam conflict. Ellsberg 

then transferred to the Statc Department in 1965 in order to spend the next two years at the 

the V.S. Embassy in Saigon. On his retum from Vietnam, El!sberg rejoined the RAND 

Corporation. It was during this time that Ellsberg worked on McNamara's Top Secret Us. 
Decision Making in Vietnam. 1945-1968, which would later become the Pentagon Papers. 

Daniel Ellsberg leaked more top secret documents into the public domain than anyone else 

before Vasili Mitrokhin brought the KGB's secret archives to the West. Ellsberg revealed 

the secrets of the Pentagon and the White House in relation to the war in Vietnam - the 

Pentagon Papers as they became known. These are regarded as having precipitated both the 

end of Congressional support for the war (thus the end of the Vietnam War) and the dovmfall 

of President Nixon. 

In order to better comprehend Ellsberg's interest and contribution to conflict theOl)', we must 

underst.and the ongins of his dissatisfaction towards game theory. The following section will 

analyze Ellsberg's dissatisfaction with the minimax theorem. 

61 Ellsberg (2002), p. 121 
62 There wiJi be further analysis of the impacts of tile relationship between Schelling and McNaughton 
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2.1 Daniel Ellsberg and the origins of conflict theory 

Unlike Schelling's, Ellsberg's dissatisfaction with game theory was not aimed at John Nash; 

it was aimed at von Neumann and Morgenstern. More precisely, he was dissatisfied with 

their use of the rationality concept under uncertainty. He also criticized their use of the 

fictitious player device for the transformation of non-zero-sum games into zero-sum games 

as that gave way to imprecise solutions in the "Theory of the Reluctant Duelist", published 

in 1956. Ellsberg first asked the question "ls it useful to cali a player irrational because he 

decides to use a non-minimax strategy?,,63 This article lays the basis for ail his later work in 

decision theory and especially for the work that is of particular interest to us, in the Theory 

of Conflict. Ellsberg's treatment of the question of rationality under uncertainty, solution 

concepts and the use of apparent irrationality was quite novel and can be directly linked ta 

conflict theO/y. Ellsberg was immediately noticed for his work. 

To better understand Ellsberg's work, here is a very brief discussion of von Neumann and 

Morgenstern's work and the minimax theorem. 

2.2 Von Neumann and Morgenstern's work and the minimax 

theorem 

In the Theory of Games and Economie Behavior, first published in 194464
, von Neumann 

and Morgenstern set out to develop "( .. ) a theory of rational behavior in a social exchange 

economy,,65. 

63 Ellsberg (1956)
 

64 For a better understanding of the context which brought Von Neumann and Morgenstern to work
 
on such a prob!em, see Leonard (1995)
 
65 Von Newnann and Morgenstern (1953), pJ l
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Thus, von Neumann and Morgenstern were concerned with the analysis of the behavior of 

individuals, and the coalitions which they may be tempted to form in order to better their 

positions and utility level. One of the most important achievements of von Neumann and 

Morgenstern was the solution concept called the stable set. This solution is first described in 

section (4.1.2) of Theory of Games and Economie Behavior. ''The immediate concept of a 

solution is plausibly a set of rules for each participant which tell him how to behave in every 

situation which may conceivably arise"66 Von Neumann and Morgenstern continue by 

saying, "( ... ) the complicated catalogue - which we expect from a solution- permits a very 

brief and significant summarization of how much the participant under consideration can get 

ifhe behaves rationally.,,67 ll1e authors admit that there is a chance that a solution could not 

be very precise since they rerer to it as a "complicated catalog". This lack of precision was 

criticized by Ellsberg, though he was not the only one. One can refer to Carl Kaysen's 

review of the Theory of Games and Economie Behavior (Kaysen, 1948), to see that this was 

troublesome for him also. On the other hand, the authors say that it is done deliberately so as 

to include mayes that could be considered as irrational by the other players, "( ... ) including 

those "",here 'the others' behave irrationally. ( ... ),,68 They then proceed to extend the 

definition oftheir solution concept to all participants simultaneous!y 

"Consider these amounts which the several participants 'obtain'. If the solution did 
nothing more in the quantitative sense than specify these amounts, then it would 
coincide with the weil known concept of an imputation: it would just state how the 
total proceeds are to be distributed among the participants.,,69 

The authors point out that, in many situations, there is no single imputation (which is simply 

a set ofnumbers showing the distribution of the total gain among the players), though it must 

be clear that a solution, or a stable-set, is a sub-set of ail the possible imputations. Sorne 

situations (or games) have many stable sets (thus, the impreciseness). The stable set that will 

eventually be chosen by the piayer will heavily be inf1uenced bl' \vhat the authors cali the 

bargaining powers of the players and the standards of behavior (which will be treated later 

66 Von Neumann and Morgenstern (1953), p. 31 
67 Ibid, p. 33 
68 Ibid. p. 32 
69 Ib'id, p. 34 
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on) in a society. The notion of "bargaining powers" draws criticism from Kaysen (as weil as 

Ellsberg) and again in his review he wrote; 

"This reference to 'bargaining powers' IS Just an indication of the nature of the 
forces which determine the parameter. A complete theory would specify in detail 
these forces and their weights, thus leading to a single price (or perhaps a probability 
distribution ofprices as the solution).,,70 

In order to build the stable set, the authors of the Theory ofGames and Economie Behavior 

introduce the notion of domination. An imputation is said ta be dominant if the players that 

choose this imputation are better off than if they chose another strategy, which is said to be 

dominated. Von Neumann and Morgenstern desciibed the reiationship of dominance of one 

imputation over another, as the following: 

"Assume that society, i.e. the totahty of al! participants, has to consider the question 
whether or not to 'accept' a static settlement of ail questions of distribution by the 
imputation y. Assume furthermore that at this moment the alternative settlement by 
the imputation x. is also considered. Then tms alternative x wiii suffice to exclude 
acceptance of y. By this we mean that a sufficicnt number of participants prefer in 
then own interest x to y, and are convinced or can be convinced of the possibility of 
obtaining advantages ofx.,,71 

Thus x dominates y, since a player or a coalition cannot, if he or it is to be considered 

rational, choose y over x. 

The notion of dominance aiiows von Neumann and Morgenstern to give what they cal! a 

"precise definition of a solution" (it is the title of section 4.5 of Theory of Gomes and 

Economie Behavior). A solution must have two properties, the first is in reference to what 

could be callcd "internai" stability, the relationship of an imputation to other imputations in 

the stable set. The second property tS ln refeïence to "extemal" stability: the rclationship of 

imputations of the stable set to imputation that are not included in the stable set. Or, as the 

authors say; "A set S of elements (imputations) is a solution when it has the following two 

properties: 

70 Kaysen (1946)
 
'1, Von Neumarm and Morgenstern (1953), p.37
 



31 

(4:A:a) No y contained in Sis dominated by an x contained in S 

(4:A:b) Every y not contained in S is dominated by sorne x contained in S"n 

The authors go on to say that the two properties can be merged into one which is: "The 

elements of S are precisely those elements which are undominated by the elements of S"n 

As one can notice, the authors may have titled section 4.5 'The Precise Definition of a 

Solution", it does not mean the number of possible outcomes is not very great. As stated 

before, it is the number of outcomes that has been criticized. 

What von Neumann and Morgenstern thought could help i1lustrate the stable sets is a notion 

they called "accepted standards of behavior". The idea behind these standards of behavior 

was that certain solutions would be rejected on the basis that they would be thought as 

immoral or unsporting by the participants of the game. As von Neumann and Morgenstern 

say, "Indeed, it appears that the sets of imputations S which we are considering corresponà 

to the 'standards of behavior' connected with a social organization-,74 One must keep in 

mind that von Neumann and I\10rgenstern are looking for a theory that will explain social 

behavior. But one can still ask: "what do standards of behavior really mean?" It seems ta 

mean that in reality any stable set might be accepted by sorne society if the people in that 

society could develop explanations for why it was the right way to behave, thus developing 

rules and norms to cnsure that people behave accordingly. The following game, used by von 

Neumann and Morgenstern, will help illustrate the concept of 'standards ofbehavior'. It will 

also help illustrate the notion of 'bargaining abilities'. "Each player, by a personal move, 

chooses the number of one of the two other players. Each one makes his choice uninformed 

about the choices of the two other players ,,75 The following matrix represents the payoffs of 

-the players 76: 

72 Von Newnann and Morgenstern (1953), pAO 
73 Ibid, p. 40 
74 Ibid, p.41 
75 Ibid, p. 222 
76 Ibid, p. 261 
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Player 

1 2 3 

1,2 0,5 0,5 -1 

Coalition 1,3 0,5 -1 0,5 

2,3 -1 0,5 0,5 

Figure 2: Von Neumann and Morgenstern example of a three player zero-sun] game 

If!Wo players choose each other's number they will receive one half unit each. while the 

player who is excluded loses one unit. Such agame has one stable set that permits three 

possible imputations and as von Neumann and Morgenstern write, "Which of these three 

possible coalitions will form is beyond the scope of the theory, - at kast at the present stage 

(. .. ),,77 What the authors mean by "at least at the present stage" is they have yet to present 

the notion of 'standards of behavior'. By introducing the notion, the authors '..vish to better 

describe the formation of coalitions in society 

In effect. one of the stable sets to a slightly different game from the one mentioned abovc, a 

game where communication between the players v'ould be permitted, is self evident. 

players form a coalition in order to "squeeze" one of the players out. If, for example player 

2 and 3 decided to form a coalition in order to, as von Neumann and Morgenstern cali it, 

discriminate against player l, they would receive 0,5 unit each and player 1 would lose 1 

unit. Now, in a more general game, or in society, if two players form a coalition and 

discriminate against another player, the amount the coalition would assign to the 

discriminated player would becorne the standard of behavior. 

So, the standard of behavior refers not so much to the formation of a coalition as to the 

amount such a coalition can appropriate for itself (or. which cornes to the same thing, the 

amount it must leave to the excluded player). The distribution, between the two 

discriminating players, of the amount they assigned to the discriminated player depends on 

v,,'hat von Neumann and Morgenstern cali "(. .. ) their bargaining abilities ( ... )"78. 

'7 Von Neumann and Morgenstern (1953), p. 225 
78 Ibid, p. 289 
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Having examined what a solution consists of, we must look at how one arrives at the 

different imputations that compose the solution. ln order to identif)' the possible imputations 

one must assume players use a minimax strategy, "( .. ) the minimax theorem- without which 

no theory ofgames can be said to exist.,,79 

As has just been mentioned, the starting point of the mathematical theory of games is the 

situation in which the outcome of the game is determined by the strategies employed by the 

players. Each player in a game will try to maximize his or her gains and minimize his or her 

losses. The minimax theorem states that for every !wo-person zero-sum game, a mixed 

strategy eXlsts for each player such that the expected payoff of bath is the same value V 

when players use these strategies. Furthermore, V is the best payoff each player could 

expect to receive from playing the game; hence these mixed strategies are the optimal 

strategies for the two players to employ. Ellsberg's dissatisfaction lies in the use of the 

theorem by von Neumann and Morgenstern. 

Firstly, in order to better understand El!sberg 's critique of the minimax theorem, we must 

examine Ellsberg's critique ofl/on Neumann and Morgenstern's way offinàing a solution to 

situations that involve uncertainty ln effect, what von Neumann and Morgenstern propose 

in a situation where information is not perfect, is the use of the minimax strategy. In arder to 

prove this they use a situation that involves two games. They name r agame where 

information is not perfect; 

"The difficulty in analyzing r is clearly that the player l, in choosing LI does not 
know what choice L2 of the player 2 he is going to face and vice versa. Let us 
therefore compare r with other games where this difficult)' does not arise"so 

Von Neumann and Morgenstern go on to say that; 

'The introduction of these two games LI and tz achieves this: it üught ta be evident 
by common sense - and we shaH also establish it by an exact discussion - that for L1 

79 Luce and Raiffa (1957), p.2 
80 Von Neumann and Morgenstern (1953), p.lOO 
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and 'C2 the best way of playing - i.e. the concept of rational behavior - has clear 
meaning.,,81 

The two games ('CI and "t2) are called the minorant and the majorant games. In the first game, 

the majorant game, player 1 must choose first, player 2 then chooses in full knowledge of 

what player 1 has done. In effect, since player 1 is known to be rational, the uncertainty 

aspect of the game is evacuated. Player 2 will choose the minimum element contained in the 

strategy player 1 will have chosen. This allows Ellsberg to say that player 1 should choose 

the "(. .. ) maximin strategy corresponding to the largest row of minima"s2 In the second 

game, the majorant game, player 2 must choose before player 1. Again, since player 1 IS 

kno\\'J1 to be rational, the uncertainty aspect is evacuated. Thus, Ellsberg writes; 'The only 

strategy which is rationally consistent with his belief C.. ) is his minimax strategy, C.. ) 

which guarantees him the best possible outcome,,83 But for Ellsberg, this does not solve 

anything since what von NeumaIU1 and Morgenstern are essentiaJly saying is that, in agame 

which involves uncertainty, "( ... ) each player should choose as though he were moving first 

in a minorant (or a majorant) game, and as if he were certain that bis opponent were rational 

aJld it1formed,,84 Thus, the players must use the minimax strategy as if they were in a 

situation of perfect information. This is unsatisfactory to Ellsberg since, "Uncertainty is a 

state of mind, a property of belief or expectation; if it is present it cannot simply be 'assumed 

away' ,,85 ln such a situation, according to Ellsberg, the minimax strategy is but one of the 

possible strategies one could use when faced with uncertainty. This is the root of Ellsberg's 

critique; the players could and would use different strategies. Thus the minimax cannot 

precisely predict, or explain the behavior of a player in a situation where there is uncertainty, 

"( ... ) other strategies may offer the possibility of dazzlingly superior outcomes, combined 

with minimum outcomes barely below the maximin."86 

81 Von Newnann and Morgenstern (1953), p.lOO 
82 Ellsberg (1956) 
83 Thid 
84 Thid 
85 Thid 
86 Ibid 
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Ellsberg admits that the minimax has its merits, "( ... ) the certainty of achieving an outcome 

which is at least better than the worst possible (i.e., the lowest element in the matrix).,,87 On 

the other hand, the solution concept that von Neumann and Morgenstern created pushes 

aside strategies that could offer better outcomes. 

Accordingly, Ellsberg asks: "Is it useful to cali a player irrational because he decides to use a 

non minima.x strategy?" In order to a!1SWer this question, Ellsberg uses an example; 

considering the payoff matrix below, if both players were to use a minimax strategy, the 

payoff would be O. This is also true if only one of the players was to use the minimax 

strategy 

B 

B-l B-2 B-3 

A-1 10 0 -10 

A A-2 0 0 0 

A-3 -10 0 10 

Figure 3: Ellsberg exa..ruple of a situation where the use of the muumax strategy IS nol necessanly rational 

1 

In effect, if player A was to choose a non minimax strategy, for example A-l, player B, 

assuming he was rational, would choose lUs minimax strategy which is B-2. Player A would 

then get exactly the same payoff he would have received had he acted rationally and played 

A-2. The same reasoning applies if player B chooses a non minimax strategy and the other 

player acts rationally. The payoff would again be O. As Ellsberg says, "( ... ) there seems to 

be no convincing grounds for saying that these choices would be unreasonable.,,88 Thus, 

Ellsberg shows that in this particular case, it is not irrational for a player ta choose a non 

mmimax strategy. 

This brings Ellsberg ta a subject that will later allow him to wnte his 1961 article "Risk, 

Ambiguity, and the Savage Axioms". According to von Neumann and Morgenstern, the 

87 Ellsberg (1956) 
88 Ibid 
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players' behavior should not be affected if the payoffs were linearly transformed. Ellsberg, 

on the other hand, contends that, in reality, players would probably not behave in the same 

way if they have 1$ at stake as opposed to 1000$. (This has become known as the Ellsberg 

Paradox and will be discussed in the next section.) 

After showing that the non-use of the minimax strategy in uncertainty does not necessarily 

imply irrational behavior on the part of the players, EIISberg applies himself to show that the 

minimax is not a satisfactory solution concept. The minimax strategy represents, for 

Ellsberg "( .. ) the psychology of a timid man pressed into a duel. ,,89 (Hence, the title of his 

1956 article.) Were a player to use the minimax strategy in a game, he would essentially be 

taking a defensive stance. This prompts Ellsberg to ask; "When did 'rational" become 

synonymous with 'defensive'?"90 A player, knowing that his counterpart will choose the 

strategy that implies the highest payoff, should choose a strategy that implies the smallest 

lost. 

Ellsberg goes on to ask, "Just what does this 'solution' solve?,,91 Much of the work done on 

the theory of the two-person zero-sum game, up to the publication of this article. was related 

ta the "numerical computation of von Neumann 's saddlepoint solution.,,92 One has the right 

to ask the question and Ellsberg's answer could be summed up this way: not much. In fact, 

the use of this solution concept reflects "( ... ), the psychology of a timid man pressed into a 

duel,,93 and that, "( .. ) it could not be reliable in predicting behavior in situations 

corresponding to the zero-sum two-person game; nor is it plausible that players should be 

advised to conform to it against their inclinations. ,,94 

Thus, Ellsberg voiced serious doubts towards the minimax theorem. He did not think that it 

reflected correctly what could be observed in reality. The next section discusses what is now 

known as the Ellsberg Paradox. 

H9 Elisberg (1956) 
90 Ibid 
91 Ibid 
92 Ibid 
93 Ibid 
94 Ibid 
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2.3 The Ellsberg Paradox 

Ellsberg raises what was later called the Ellsberg Paradox in his 1961 critique of the Savage 

Axioms, "Risk, Ambiguity and the Savage Axioms" and his subsequent thesis "Risk, 

Ambiguity an.d Decision" in 1962. The Savage Axioms consist of four postulates which are: 

P 1: Complete ordering of gambles or "actions". 

P2: The choice between two actions must be unaffected by the value of payoffs 

corresponding to events for which bath actions have the same payoffs (i.e, by 

the value of payoffs in a constant column). 

P3: Corresponding to "admissibility", the rejection of dominated actions (this 

particular postulate was considered as non-controversial by Ellsberg). 

P4: The independence of probabilities and payoffs 

These postulates are normative criteria and should be able to predict certain behavior in 

particular situations as we!! as "ref1ective behavior" in those particular situations. But \Vhat 

Ellsberg says is that they do not have predictive capability in situations where there is 

uncertainty. He proves this, with what is known as the three-calor um problem (it is often 

referred ta as the Ellsberg Paradox9S
). This problem could be described as follows: Consider 

an um containing 90 balls, 30 of which are known to be red. The rernaining balls are black 

and yellow balls in sorne unknown proportion. The following figures describe a pair of 

decision problerns each involving a choice between two options. A baIl is drav.n from the 

um and the player gets 100$ or 0$, depending on the color of the bail drawn and the option 

the subject has chosen. 

95 Ellsberg does not think of it as a paradox but simply as a counter-example. 
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30 60 

Red Black Yellow 

Option 1 100 $ 0$ 0$ 

Option 2 0$ 100 $ 0$ 

30 60 

Red Black Yellow 

Option 3 100 $ 0$ 100 $ 

Option 4 0$ 100$ 100 $ 

Figure 4: Illustration of the Ellsberg Paradox % 

Eilsberg asks his readers to choose which of the preceding options they prefer. He claims 

that if the reader favors option lover option 2 and option 4 over option 3, he is normal since 

that is the behavior most people choose. Since the probabilities and the payoffs are the 

same, he dcmonstrates that there is a readiness to violate Pl, or what EIIsberg caUs the Sure 

Thing Principle. Thus, the Savage Axioms are not universally applicable for predicting and 

analyzing behavior of ail rational agents in situations involving uncertainty. Eilsberg 

suggests that modifications are needed to the expected utility model and also to the axioms 

The Sure Thing Principle, or characteristics resembling it, resurface as postulates in the von 

Neumann and Morgenstern theory. In fact, Ellsberg suggests that one may wish to impose 

restrictions on the lise of von Neumann-Morgenstern utility axioms. He recommends the use 

of what he caUs the Restricted BayeslHurwicz Criterion for the resolution of these types of 

games, 

'ln the last two chapters the foUowing testable propositions have been advanced: (1) 
certain information states can be meaningfully identified as ambigllous; (2) in these 
states, many othcrwise reasonable people tend to violate the Savage axioms with 
respect to certain choices; (3) their behavior is deliberate and not readily reversed 
upon reflection; (4) certain patterns of 'violating' behavior can be distinguished and 
described in terms of a specified decision rule; (5) this decision mIe is one which 
has, in the past, been recommended or suggested as appropriate by reputable 
theorists; (6) many of the people concerned recognize the rule as reflecting the sort 

96 Adapted from Ellsberg (2001) 
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of considerations that influence their behavior and the rough character of actual 
mental processes by which they arrive at their decisions. ,,97 

By saying that there is a wide variety of problems and thus a large range of possible answers 

for rational agents, Ellsberg says that his criterion is the only one that can manage to 

accommodate this large range of eventualities. 

Please keep in mind that this critique (the harshest since the publication of The Theory of 

Games and Economie Behavior in 1944) cornes from a 24 year old who has not even started 

his doctoral studies. Moreover, he would not continue ta work on game theory until his 

. retum from the Marines, three years later. 

It is contended that the time Ellsberg and Schelling spcnt at the RAND Corporation 

influenced them in applying there ideas to military situations. Thus, in order to better 

understand why Ellsberg and Schelling decided to apply their ideas to conflict situations, the 

following is a short discussion of the atmosphere that RAJ\TJ) helped create and also a short 

description of the think tank 

9ï Ellsberg (2002), p. 219 



CHAPTER III 

THE RAND CORPORATION 

RAND was created in 1946 in order ta provide the US Army Air Force and its successor the 

US Air Force, with a research staff. In 1944, General Henry Harley (Hap) Arnold wrote a 

letter to Theodore von Karman (a Hungarian refugee), asking him to prepare a plan for the 

creation of a militaf): research group in Santa Monica. Thirteen months later Karman and h.is 

Army Air Force Scientific Advisory Board had created a multivolume report called "Toward 

New Horizons" which, in fact represented RAND's birth certificate. RAND's charter reads 

"Project RAND is a continuing program of scientific study and research on the broad subject 

of air warfare with the object of recommending to the Air Force preferred methods, 

techniques and instrumentalities for this purpose. ,,98 Kaplan's account of RAND' s 

atmosphere is very suggestive as regards the influence that the corporation could have had 

on Schelling and Ellsberg, 

"Isolated from the hurly burly of the rest of the world, the men and women (mostly 
men) of RAND nurtured an esprit de corps, a sense of mission, an air of self
confidence and self-importance. It was, in large measure, this atmosphere, th.is 
intoxication, that induced the graduai creation of a doctrine conceming nuclear 
weapons, nuclear deterrence, nuclear war-fighting; that identified this doctrine with 
RAND, ( .. )"9') 

It was in 1947 that The Theory of Games and Economie Behavior's co-author, John von 

Neumann, entered RAND as a part-time consultant, continuing to work on military research, 

that had been started in 1937 and which was to last until his death. It has been argued that 

his presence heavily influenced the research that \Vas done at RAND in favor of the Theory 

of Games (Leonard, 1994). RAND promoted an interdisciplinary approach to research. As a 

matter of fact, the staff consisted of people committed to natural (mainly physicists and 

98 Kaplan (1983), p. 59 
99 Ibid, p. 51 
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engineers) and social sciences. Herman Kahn is one of the best examples since he came in 

to RAND as a physicist and left as an economist lOO 

It is argued (Leonard, 1991) that the appointment of Charles Hitch as the head of RAND's 

new Economie Division in September of 1947, was the starting point of the emergence of 

economists within the corporation, "The affiliates Hitch assembled quickly made their 

presence felt among their colleagues ( ... ) and, by 1960, RAND had become identified with 

systems analysis, a cost-benefit approach to conflict refined and implemented by 

economists. "JOI. The emergence of economic thought was not unique to RAND, it \Vas also 

being supported by Bernard Brodie who, in a 1949 article "Strategy as a Science-, published 

in World Politics argues that, 'The best hope for elaborating any them-y of strategy, (. .. ), lay 

(s) in exploring its parallels with 'the science of economics', which had 'enjoyed the most 

systematic' and development among social sciences,,102 

It is Albert Wohlstetter who best illustrates the impact of the emergence of economists 

within RAND. Working on the vulnerability of foreign bases to surprise attack. Wohlstetter 

and Harry Rowen had a very important impact on the U.S. Air Force strategy, "( .. ) the Air 

Force Council concurred with the need for a strategy shift and concluded that the RAND 

finding, for the most part, should be adopted."I03 Thus, "( .. ) RAND's system analysis ( ... ) 

had caused a signiflcant reorientation in Air Force thinking."I04 Such success paved the way 

for the advent of Robert McNamara and the Whiz Kids which is considered as the peak of 

the influence of economic analysis on defense policy. 

Thus it was the prevailing atmosphere of the 1960's, with the advent of Robert McNamara 

and the Whiz Kids in the Pentagon, the work atmosphere at RAND where Schelling worked 

in 1958 and Ellsberg from 1959 to 1964 and 1967 to the early 1970's, as well as a 

100 For further discussion on RAND's atmosphere and influence, one must refer ta Kaplan (1983),
 
Amadae (2003) or Leonard (1994) and (1995).
 
101 Leonard (1991)
 
102 Ibid 
103 Ibid 
104 Ibid 
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dissatisfaction with game theory that motivated Ellsberg and Schelling to create conflict 

theory. 

As previously mentioned, both Ellsberg and Schelling public/y disavowed the government 

policy in the early 1970's. Ellsberg had first hand experience of the War since he was in 

Vietnam for three years not as a Marine, but while working at RAND. On his retum from 

Vietnam, he wrote a series of papers on what was happening over there l05 On the other 

hand, Schelling did not go ta Vietnam; he stayed in the US where he had the ear of 

govemment officiais. It was those same officiais who decided ta use Schelling's ideas on 

coercive warfare in order to intimidate the North-Vietnamese. His ideas on tacit bargaining 

were also put ta use against the Viet-Cong. But it was to no avait: one of the reasons being 

that US officiais thought their opposites were rational (driven by the utility level they 

provide). It could also be attributed to what Schelling later calls "personification"106 The 

US officiaIs did not stop and think that bombs had no effect on them. The Viet-Cong, 

seeing the destruction cause by US. bombing, did not decide to lay down their weapons. 

The Vietnamese had successfully driven back foreign invaders for more then 400 vears. 

They were not about ta let the Americans be the first to succeed. 

ln order to understand why conflict theory had such an influence, one must understand what 

conflict theory consists of. ln the next sections, there will be a discussion of the origins and 

the concepts that compose conflict theory. 

105 There will be further analvsis of this series. 
106 The impacts ofthis will ~ treated Iater on. 



CHAPTERIV 

THE THEORY OF CONFLICT: THE CONCEPTS 

In the first chapter of The Strategy of Conflict, entitled 'The Retarded Science of 

International Strategy" (first published in the Bulletin of the Atomic Scientist, December 

1959), which Schelling had presumably written while at RAND in 1958, Schelling says, that 

he is looking for behaviors during conflict (arrned or not) that would allow the player to be 

viewed as victorious. "A study of conscious, intelligent, sophlsticated conflict behavior - of 

successful behavior- is like a search for rules of « correct}) behavior ln a contest winning 

sense. ,,107 With that in mind Schelling could apply his idèas to a large range of situations. It 

could also be contended that he was trying to fmd ways of minimizing the cost and duration 

of conflicts. 

In the second chapter, "An Essay on Bargaining" (first published in June 1956 in The 

American Economie Review) whlch was influenced by the time Schelling had spent 

negotiating the Marshall Plan, Schelling starts to dabble with negotiation. He had not yet 

been at RAND, nor presumably had he communicated with Ellsberg, since the latter was in 

the Marine Corps at the time. Ellsberg does admit that the article had a strong influence on 

his Lowell Lectures. Nonetheless, it is white working on this article that the idea of creating 

a new discipline first came to Schelling's mind. "An Essay on Bargaining" is centered on 

the distribution effects of negotiation where a better result for one of the parties implies a 

[esser one for the other, "This chapter presents a tactical approach to the analysis of 

bargaining"JOS Each party is motivated by convictions and the only \-vay to reach a solution 

is for a concession to be made by both, or at least one, of the parties. But why would any 

player behave this way? The lagic behind the concessions is that it is better for both parties 

to find a solution. The difficulty lies in knowing wruch of the parties will have to make the 

concession. The comprehension of negotiation tactics is very useful in this, 

107 Schelling (1960a), p. 3 
108 Ibid, p. 2l 
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'The purpose of this chapter is to cali indeterminate situations. The essence of these 
tactics is some voluntary but irreversible sacrifice of freedom of choice. They rest 
on the paradox that the power to constrain an adversary may depend on the power to 
bind oneself,,09 

According to Schelling it is very useful to commit to something beforehand. This 

commitment gives one a greater negotiation power. 

Contrary to common intuition, power, force and ability are not always an advantage in a 

negotiation. These qualities are not useful if the other party is hardheaded and is not aware 

of his own reputation or his adversary's reputation. The concepts of commitments and 

threats are central to Schelling and are an integral part of Schelling's conception of 

negotiation. Also, it is easier to praye something that is true than something that is not. 

How then, one can ask, can one change what is real? Schelling answers: "make it true"IIO 

A way of making something true is by committing to a position. One of the parties in a 

negotiation pledges to perform sorne action or threatens to, a threat being very similar to a 

commitment since it implies pledging to inflict pain in the future Both commitments and 

threats are intended to influence the party and cause him to modify his behavior. To 

illustrate this, Schelling gives the example of someone who is interested in buying a house 

that is for sale, "( .. ) if the buyer can accept an irrevocable commitment, in a way that is 

unambiguously visible to the seller, he can squeeze the range of indeterminacy down to the 

point most favorable to him.,,111 Though, a commitment to a position only has an impact if 

the commitment that is taken is communicated and is plausible. In a world where 

commitments as weil as their communication were easy, the advantage would always go to 

the one who coulcl commit the fastest. One can easily see why the notion of non symmetry 

is so important for Schelling. As was saicl earlier, the symmetry ax.iom in the Nash 

bargaining solution did not permit any of the behaviors mentioned above. 

109 Schelling (1960a), p. 22 
110 Ibid, p. 24 
III Ibid,p.24 
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4.1 Deterrence 

Schelling goes on to the treatment of the question of deterrence which is described as "( ... ) 

the skillful nonuse of military forces ( .. )" 112 and the concept of threat is central to this 

notion. Deterrence is also very important for the CoId Warriors, since the United States. was 

afraid that the Soviet Union had a plan for world domination. To fully understand the 

concept of deterrence one has to be familiar with Schelling's definition ofthreats. 

According to Schelling, there are two kinds of threats: 

1) The kind of threat where the two parties have an interest in applying the threats 

in the advent of attack. The deterrence potential of these threats is not very high, 

since it is not their principal function. 

2) The threats which none of the parties want to put into application. The principal 

function ofthese threats is deterrence by promising mu tuai destruction ln order 

to render this type of threat credible, a commitment has to be made. They imply 

that both sides are committed to total destruction if their position has reached a 

point of no retum. ln order for this strategy to be effective, one must possess 

sufficient credibility in the eyes of the opposing party. Practically, this level of 

credibility is often reached by putting one's ovm reputation at stake. This is very 

frequent in negotiations between unions and companies. This kind of threat 

forces the other party to make concessions to avoid mutuai destruction, "When a 

person has lost the power to help himself, or the power to avert mutual damage, 

the other interested party has no choice but to assume the cost of 

responsibility. ,,113 The threatened party, also has options, it can commit an 

aggression before the threat is communicated, it can try to share the risk with a 

third party or it can try to misinform the other party of its payoffs 

112 Schelling (1 960a), p. 9 
113 Ibid, p. 37 
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To maximize the credibility of the threat, it has to be clearly and definitively communicated 

to the other party. Also, it is preferable to break up a serious threat into smaller threats, 

"Similar to decomposing a threat into a series is stating a threat with a punitive act that 

grows in severity with the passage of time." 114 

It is not aJways easy or possible to verify if the other party has complied with a demand in 

order to avoid the posed threat. Schelling proposes to include a criterion that does not have 

to be direct!y linked to the ultimate goal, but the sole purpose of which would be the 

observance of compliance. This was a major problem during the Vietnam War and the 

negotiations with the Viet-Cong. Schelling was stumped to find an adequate answer. when 

asked by the govemment to find a criterion that the Viet-Cong could respect to show their 

willingness to negotiate 

4.2 Brinkmanship 

There is also the very important notion of "brinkmanship". Schelling illustrates this notion 

as bcing on the edge of a cliff where the terrain is not very sure. One cannot exactly know 

where the cliff starts, but the more one approaches the edge, the greater the probability of 

falling down, "The brink is not in this view, the sharp edge of a cliff where one can stand 

firmly, look down and decide whether or not to take the plunge"115 This notion relates also 

to the "Threat that Leaves Something to Chance" chapter since it is not sure when one will 

"take the plunge" as Schelling himself says. He also brings more precision to the notion of 

brinkmanship in his 1966 Arms and Influence by saYll1g that it is similar to, "(.) 

manipulating the shared risk ofwar.,,116 

The notion can best be illustrated by imagining a situation in which two climbers are tied to 

one another If one wants to intimidate the other, he can seemingly fall over the cliff, but he 

must also use uncertainty and irrationality for the threat to be credible. "If the brink is 

114 Schelling (1960a), p. 42 
115 Ibid, p. 199 
116 Schelling (1966), p. 99 
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c1early marked and provides a firm footing, no loose pebbles underfoot and no gusts of wind 

to catch one off guard, ( ... ) neither can pose any risk to the other by approaching the 

brink.,,117 As one can see, uncertainty is an important aspect ofbrinkrnanship; one can create 

an air of uncertainty for a threat to be credible. ScheHing illustrates how uncertainty can 

contribute to threats; 

"The question is really: is the US. likely to do something that is fraught with the 
danger of war, something that could lead - through a compounding of actions and 
reactions, of calculation and miscalculations, of alarms and false aJarms, of 
commitments and challenges - to a major war?" 

Thus, uncertainty and the notion of brinkmanship facilitate the use of commitment and 

threats by making them appear more credible. 

The notion of threshold can also be associated with brinkmanship. Going towards the edge 

of the cliff means going through a threshold, such a situation also uses the notion of focal 

points. Schelling illustrates the notion of threshold by giving the example of a chjld to 

whom a parent says not to go swimming. The first thing one knows is that the child has both 

feet in the water. The parent can repeat what he said: that the child could not go swinuning 

and the child will reply: 'Tm not swimming." The child will wade further and further into 

the lake and finally start swinuning, to the parent's dismay who will tell himself: "The child 

does not obey". What really happened is that the child by going into the water crossed a 

threshold. From that point on, it was difficult to stop the chiId from going swimming. 

Similar behavior can be extended to nations in conflict. 

Another concept that the Theory of Confliet wishes to formalize IS the use of threats; 

Ellsberg, not Schelling, worked on that part of conflict theory 

) l, Schelling (1966), p. 99 
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4.3 The Theory of Conflict and the Practice of Blackmail 

After spending sorne time in the economics department at RAND (Schelling was also there 

at the time), Ellsberg gave his 1958 Lowell Lectures. What he was trying to do was to 

formalize the use of blackmail. His formalization derives primarily from economic 

bargaining and also, by his own admission, from Schelling's "An Essay in Bargaining" 

which was very stimulating in this treatment of blackmail. Ellsberg is interested in the use 

ofthreats because, "( ... ) threats and ultimatums can lead to peaceful 'solutions' ( .. ),,118 In 

effect, according to Ellsberg, threats can be used as a peacetime tool of diplomacy. Ellsberg 

also points out that a threat only has an influence on "rational behavior", since the subject" s 

behavior is controlled by rus expectations of outcomes and by his preferences. He is also 

quick to point out that, "A good deal of' insahe' behavior, in other words, might be 'rational' 

in this technical sense, ( . ),,119 This formalization will look to answer sorne basic questions 

such as l20 
. 

What data is relevant to a 'blackmailer's' decisions? 

How are threats measured and represented? 

How do threats influence decision making? 

Firstly, conceming the relevant data, this refers to the knowledge of the level or likelihood of 

a threat that is given by the subject. That is, how likell' it is, in the subject's opinion, that, a 

threat will be put in application. To be effective, a threat does not need to be a certaintl' but 

simply, "sufficiently likely"121. A way to measure this level of likelihood, according to 

Ellsberg, IS the odds that players give to gambles on the likelihood of certain situations. 

Concretely, what the blackmailer must do is: "( ... ) to ensure - by actions that either change 

l'our payoffs, hence l'our critical risk, or that increase your expectation of punishment - sa 

that your estimate of the actual risk is greater then the critical risk.,,122 For convenience 

118 Ellsberg (1959) 
119 Ibid 
120 Ibid 
121 Ibid 
122 Ibid 
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sake, Ellsberg assumes that "( ... ) a player's state of uncertainty, his expectations, can be 

represented by a distribution of 'subjective probabilities,,,123 Realistically, one would 

evaluate the critical risk, or the threshold, as low, if the victim does not need to be very sure 

to do what the blackmailer requires. On the other hand if the threshold is high, the 

blackmailer must make the threat as probable as possible. The blackmailer will also want to 

influence the victim's estimates ofhis payoffs. 

Secondly, Ellsberg represents threats in matrix form such as: 

Victim 

Comply Resist 

Blackmailer 
Accept (100, 10) (50, 100) 

Punish (0, 0) 

Figure 5: Ellsberg's representation ofthreats 

The numbers to the right being the victim's payoff, the numbers to the left the blackmailer's 

payoff Contrary to Luce and Raiffa, there is no basis for comparmg the victim 's and the 

blackmailer's payoffs and that is why there is no payoff for the combination of the Punish 

and Comply strategies. 

The concept of probability of threats must not be confused with Schelling's idea of "The 

Threat that Leaves Something to Chance" since what Schelling develops in that chapter of 

The Strategy oJConjlict is the notion that the threat is not completely under the threatener's 

control. There is a random ingredient to the application of the threat. Schelling 's goal in 

that chapter was simply to state that an effective way of coercing someone was to include a 

random ingredient, whereas Ellsberg's goal is completely different since he \vishes to 

formalize the systematic use of blackmail for coercion. 

Thirdly, the available data influences the behavior of the subjects in many ways Since the 

payoffs seem to have an influence on the victim 's behavior, the higher the payoff associated 

with "Resist" behavior, the more credible the threat has to be. Ellsberg cornes to this 

123 Ellsberg (1959) 
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conclusion with the analysis of a bank robbery where a man simply passes a typed note to a 

tel1er saying that he has two grenades and that the tel!er should put 5000$ in a coin bag. The 

tel1er does as he is told since he considers the threat likely enough. However, when the 

robber sees that there is much more money in the drawer, he asks for the rest of it. The tcller 

simply tells mm that 5000$ was al! he had asked for and refuses to give the robber the 

remaining money. Thus the teller considers the threat as credible enough when 5000$ is at 

stake but not credible enough when a lot more is at stake. This contradicts Savage's fourth 

postulate, which states that there is independence between the probabilities and the payoffs. 

According to the Savage Axioms the teller's reaction should not have changed with the 

amount that was asked for 

According to Ellsberg, there are four threat techniques that could, "( ... ) make it sufficiently 

plausible that he will carry out a costly threatened action."124 Two of these techmques are 

similar to Schelling's, such as the commitment where, "( .. ) the blackmailer can voluntarily 

but irreversibly give up his freedom of choice,,12S: the other is where, 'The player binds 

himself to incur certain costs or penalties or to forego certain advantages if he should fail to 

carry out a pledge. ,,126 El!sberg then points out that Schelling does not make a clear 

distinction between the two types of threats. These two types have drawbacks since, "( ... ) 

(who) would really bind himself irrevocably to carry out a suicidai punishrnent?,,127 (that is 

the hardest critique Ellsberg addresses to Schelling). According to Ellsberg, these threats are 

not optimal from the threatener's point of view and it is with this in mind that he proposes 

the other two techniques; one can make his actions unpredictable and/or make himself 

appear irrational. There will be a subsequent discussion of these techniques in the next 

sections. 

What this analysis brought to conflict theory is easily seen since one of the ways of making a 

situation tum in one's favor is by using threats. Also Schelling explicitly said that conflict 

theory implied the use ofthreats. 

124 Ellsberg (1959) 
125 Ibid 
126 Ibid 
127 Ibid 
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4.4 The Theory of Confliet and Politieal use of Madness128 

It is interesting to note that Ellsberg refers to the use of madness - that is irrational behavior 

simply to confuse the opponent in his 1956 article: "Creating doubts by deliberately erratic 

or 'foolish' choices, one could tempt the opponent to pursue (for sound, profit-seeking 

motives) into the regions where big killings were possible.,,129 Less then 3 years later, 

Ellsberg would give his crucial (at least in Schelling's eyes) lectures on the Art of Coercion 

at the Lowell Institute. In one of these lectures he tried to show that Hitler deliberately made 

sure that his enemies (or adversaries) knew and were sure that there was not a threat he 

would not put to execution. Hitler wanted to be assured that his adversaries thought he \-vas 

unpredictable. 

At one point, Ellsberg analyzes the invasion of Czechoslovakia. What Hitler did was to put 

the fate of the Czechoslovakians in the hands of their President, Dr Emil Hàcha. Hitler 

requested a personal audience with President Hàcha '30 
-- keep in mind that the Anchluss 

with Austna had already been carried out. At this point, Hitler said that it was up to Hàcha 

and his Foreign Minister, Chvalkovsky, to decide if there would be blood spilled over this 

matter. Hitler said that the invasion of what was left of Czechoslovakia by the German army 

was set in less than 5 hours. He also let the two gentlemen know that the orders had already 

been given and that if Hàcha decided to give the order to resist the invasion, the German 

army was ready to fight and would prevail 131. Therefore, since there was no way of stopping 

the invasion, it would be better that Hàcha give the order not to resist. That way, the 

invasion would be imposed without bloodshed. 

128 My treatment of this partieutar point is highly inadequate; Ùle reason being tllat aecess ta
 
Ellsberg's Lowell Lectures is difficult.
 
129 Ellsberg (1956)
 
130 There is a differenee of opinion on this point. Sorne h.istorians have contended iliat ilie Gennans
 
forced Hàeha 10 eome to Berlin. (Shirer (1960), p. 443)
 
131 This is also seen as highly optirnistie on Hitler's part, aceord.ing to some h..istorians (Shirer (1960)).
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Thetruth was that Hitler could ill afford to have an anned resistance to his Czechoslovakian 

invasion since the resistance would act as an alarrn bell or as a plate-glass window 132 and 

alert England and France to what he was doing. 

What Ellsberg is trying to do, and the reason why Schelling refers to his lectures, is to 

illustrate the use of commitments and deterrence by Hitler in negotiations. The fact that 

Hitler told Hàcha that the invasion orders had been given is equivalent to making a final 

offer and leaving the room. As Schelling says, one has to make "( ... ) the other player 

choose in his favor,,'33 AIso, the threat will cause losses to both sides, though the losses 

would not be symmetrical. What is more, as we have seen before, the deterrence potential of 

this kind of threat is high. 

Hovi economists came to have such an influence on V.S. miiitary decision making can be 

explained, in part, by RAND's influence (which has been discussed in Chapter 3). It can 

also be explained by the presence of the Whiz Kids in the Pentagon. Though, \vhy the 

Theory of Conflict ideas had such influence cannot solely be explained by what has been 

said. The following is an explanation of how the Theory of Conflict came to have such an 

influence during the 1960's and how this influence was felt. 

132 Schelling also uses the plate-glass window analogy. The breaking of a plate-glass \vindow is 
hardly a discrete affair and would surely attract wlwanted attention. He aJso sees the plate-glass 
window as a trip wire. 
133 Schelling (1960). p.276 


