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Abstract 

Underlying momentum which exercises a vital 
role in decision making is focused and discussed 
through analysis with the framework of game 
theory, metagame and the Graph Model for 
Conflict Resolution (GMCR). Movements related 
to internal politics or alliance countries against a 
decision by a state are examples of the source of 
the momentum. Objective overview of basic 
framework of widely-known Chicken is obtained, 
then extended to the Cuban Missile Crisis case. 
Metagame and GMCR are equally applied to the 
analysis of the Cuban crisis with the intent of 
gaining insight for an extensive structure of 
GMCR which allows preference gap caused by 
the momentum. This paper is a memorandum of 
research development at present on integration of 
the new concept ‘underlying momentum’ into the 
framework of GMCR. 
 

1 Introduction 
This paper uses a graph model framework (Graph Model 

for Conflict Resolution, hereinafter "GMCR") in conflicts 
that require careful decision making (hereinafter 
"conflict"), to examine how much of an effect a change in 
another factor that has a significant relation with the 
decision of the decision making entity has on the stability 
of the state of the entity. Specifically, this paper envisages 
structures such as domestic opinion, threats to the other 
party, and the support of related countries as important 
related factors in the decision making of one country in an 
international conflict. First, this paper presents to the 
standard frameworks of game theory and GMCR with 
regard to the mathematical description of conflict solving. 
To evaluate each model, this paper applies them to and tests 
them on the 1962 Cuban Missile Crisis, as an example of a 
real conflict where it was possible to avoid facing nuclear 
war. It will then examine the modelling of the case where 
the "another factor that has a significant relation with the 

 
 

decision of the decision making entity" (underlying 
momentum) is considered in the GMCR. 
 

2 Describing Conflicts with Mathematical 
Models 

This section will define basic concepts needed to describe 
conflict using mathematical models. It will then examine 
the standard form of game theory, metagames whereby it 
is possible to sequentially express the other party's 
response, and the basic framework of GMCR.  
 

2.1 Definition of Basic Concepts 
The basic concepts used in this paper are defined as 

follows: 
(1)  Conflict: "Conflict" refers to the state where it seems 
a clash is about to happen or has actually happened due to 
some kind of opposition with regard to factors such as 
interests and values between people and organizations. (2) 
Entity: In game theory, the one making the decision is 
called the "player," but in this paper they shall be called 
"entities." (3) Payoff: The subjective level of how desirable 
something is to the entity is called "payoff." "More 
desirable" includes, but is not limited to, the size of 
economic value. (4) Preference: "Preference" refers to 
the level of desirability to the entity. Preference fulfils the 
conditions of completeness and continuity. (5) Rationality: 
This paper considers it "rational" for entities with 
preferences that fulfil the conditions of completeness and 
continuity to seek out a more desirable state. (6) 
Equilibrium: When several entities acting rationally to 
achieve a more desirable state (in other words, in 
accordance with (5)), meaning that no entity can transition 
to a more desirable state and action will only lead to a less 
desirable state, the situation is said to be "in equilibrium," 
"the solution to the game" or "solution to the conflict." 
The conflicts dealt with in this paper are conflicts between 
nations. Therefore, in addition to (1) to (6) above, this 



paper will use the following definitions laid out in Essence 
of Decision [Allison and Zelikow 1971] to describe the 
behavior of entity and entity. 
 
[Definition 1] 
 

• Phenomenon X is a nationalistic behavior. 
• The nation is a unified entity. 
• The nation has a coherent utility function. 
• The nation acts in relation to threats and 

anticipation. 
• The nation acts to maximize value (or in 

anticipation of maximizing value). 
 

2.2 Describing Conflict Using Normal Form 
Game Theory 

This paper describes conflict using normal form game 
theory. If we consider a conflict to be a game, we can 
describe the game as follows: 
 
[Definition 2] 
 

𝐺 = (𝑁, {𝑆(}(∈+		{𝑓(}(∈+		) 
 
(1) The set of entities 𝑁 ≔ {1,…… , 𝑛}, 
(2) The set of strategies each entity  𝑖 ∈ 𝑁 can select: 𝑆( 
(3) 𝑓(: the payoff function for each entity 𝑖 
 
Let us consider the case of the "Chicken Game," the most 
widely known example of conflict between two entities. It 
is a game were two young people ride their motorbikes 
toward each other in order to see who has the most courage. 
The one who veers off course out of fear of collision and 
avoids collision is the loser. The following table 
summarizes the payoff for both entities. 
 

Table 1. Chicken Game  
 

  Young person B 
  Avoid Not avoid 

Young 
person A 

Avoid 3,3 2,4 
Not avoid 4,2 1,1 

 
In this game, (A,B), a Nash equilibrium [Nash 1951] is 
formed when one of either of the entities of young person 
A and young person B choose a strategy that avoids the 
worst outcome (1,1), leading to a payoff of (4,2) or (2,4). 
If both entities choose a strategy of avoidance, they both 
avoid danger and obtain the same payoff, (3,3). 
Let us apply Chicken Game model to the Cuban Missile 
Crisis, a representative example of conflict in recent history. 
In the Cuban Missile Crisis, the United States and the 
Soviet Union were in an intense state of conflict over the 
Soviet Union building a missile base in Cuba in 1962. At 
one point, there was a danger that the conflict would 
escalate to all-out nuclear war. However, thanks to direct 
dialogue between the heads of states of both countries, the 
Soviet Union removed its missiles and the worst outcome 
was ultimately avoided. According to Schelling, this 
conflict between the United States and the Soviet Union 
was a ”risk-taking competition” [Schelling 1960]. It could 
be said that this conflict was a perfect example of the 
Chicken Game. 

 
Table 2: U.S.-Soviet Union payoff table  

in the Cuban Missile Crisis 
 

  Soviet Union 

  Concession Attack 
   U.S Concession 3,3 

Both parties 
concede 

2,4 
The Soviet 

Union wins 
Attack 4,2 

The United 
States wins 

1,1 
All-out war 

 
The conflict between the United States and the Soviet 
Union can be described as in Table 2. However, as a real-
world problem, if one was an analyst of the United States 
or the Soviet Union, it would not be possible to submit the 
optimal strategy to the decision maker with information on 
these states alone. This is because there are two Nash 
equilibria [[Nash 1951]]—(4,2) and (2,4)—and the 
concession of the other side is a precondition to victory, 
meaning that it would be necessary to formulate some kind 
of action to induce the other side to concede as much as 
possible in the state before this game. In the actual Cuban 
Missile Crisis, President J. F. Kennedy declared a naval 
blockade on television, taking the first move and urging the 
Soviet Union to withdraw its missiles. This meant that the 
Soviet Union was forced to concede, bringing the crisis into 
state (3,3) as a result. According to Schelling [Schelling 
1960], although the side that takes the first move can force 
the other side to concede, the descriptive method of a 
normal form game comes with the disadvantage that it is 
not possible to describe the flow of action when one party 
acts in consideration of the other party's action and the 
transition from the previous state in conflicts. 
 

2.3 Describing Conflict with GMCR 
GMCR is a mathematical model framework deriving from 

game theory that is able to express similarly to the intuition 
of decision makers in order to describe the state of 
transition in accordance with the preferences of the entity 
in conflicts. In particular, it explicitly deals with the 
"irreversibility of state transitions" and the "feasibility of 
states," it can deal with the sequential responses of an entity, 
and it deals with preferences "relative to order." [Inohara 
2013] This makes it appropriate for use as a framework for 
flexibly analyzing the qualitative issues, where 
"irreversibility" is a significant point of debate, as seen in 
international relations where the preferences of an entity 
has an effect on national interest—in terms of trade and 
security, for example. 
The main factors involved in the GMCR are the entity, the 
preferences of the entity, the state of the conflict, and 
possible state transitions. It can be defined as follows: 
 
[Definition 3] 
 
・ Graph model for conflict: (𝑁, 𝑆, (𝐴(	)(∈+,	(≳(	)(∈+ 
・ The set of decision making entities N：∣N∣≥2 
・ The set of conflict states S :∣S∣≥2 
・ The graph of entity 𝑖, 𝐺( ∶ (	𝑆, 𝐴() 
・ Possible state transitions   (𝑠	, 𝑠9) ∈ 𝐴( 



・ The preferences of the decision making entity:  
≺, ∼,≻,≾,≿ 

	
	
𝑅((𝑠) = 	 {𝑠9 ∈	𝑆|(𝑠. 𝑠9) 	 ∈ 	𝐴(}	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 The	 list	 of	 reachable	 outcomes	 from	
entity	 𝑖	 at	state	 𝑠	
𝑅(S(𝑠) = 	 {𝑠9 ∈ 	𝑅(	(𝑠)|𝑠9 ≻(	𝑠}	
	 	 	 	 	 	 	 	 	 The	 list	 of	 unilateral	 improvements	
from	entity	𝑖	 at	state	 𝑠	
𝜑(≃	(𝑠) = 	 {𝑠9 ∈ 𝑆|	𝑠	 ≳( 	 𝑠9}	
	 	 	 	 	 The	overall	state	of	desirability	at	state	 𝑠	
and	below	for	entity	𝑖	
	
Chicken	 Game	 (table	 1)	 that	 we	 evaluated	 in	 2.2	 is	
described	as	follows	using	GMCR.	
	
	

Table 3: States in Chicken Game 

	
	

The order of preference for states from the perspective of 
young person A: 2-1-3-4 
The order of preference for states from the perspective of 
young person B: 3-1-2-4 
 

Table 4-1: Graph of Chicken Game 
 

 
 
 
 

 
 

Graph of young person A    Graph of young person B 
 
 

Table 4-2: Graph of Chicken Game -irreversible 
 

 

 

 

 

 

Graph of young person A     Graph of young person B 
 
Table 4-1 is a graph which describes the cases with 
transitions from the state 4 (not avoid, not avoid), while 
Table 4-2 describes the cases without allowing any 
transitions from the state 4. At the latter, it is irreversible if 
both young person A and B choose "not avoid," meaning 
that it is impossible for there to be a transition from that to 
another state. If one of the young people chooses "avoid," 
removing themselves from the competition, then it is 

victory for the other young person, and there will not be 
able to be a transition to another state depending on the rule.  
In GMCR, there is a concept of stability, whereby "stable" 
is considered to be the situation where all entities are no 
longer able to make any more move of state and there is a 
state of equilibrium. This stability can be defined by 
considering the state of the unilateral improvement list of 
entity 𝑖 from state 𝑠 in Definition 3 as follows:  
 
[Definition 4] 

・ Nash stability (Nash) [[Nash 1951]]: When entity 𝑖 
has no unilateral improvements from state 𝑠, there is 
stability because there will be no more transitions of 
state. 𝑅(S(𝑠) = 𝜃 

・ Generally metarational (GMR) [Howard 1971]: 
When it is not possible to reach a more preferable 
state than state 𝑠 no matter what actions are carried 
with regard to any unilateral improvement of entity i, 
there will be no further transition and it is thus stable. 
With	regard	to	a	voluntary	𝑠9

∈ 𝑅(S(s), 𝑅+c{(}(𝑠9) ∩ 𝜑(⋍	(𝑠) ≠ 𝜃 
 
・ Symmetrically metarational (SMR) [Howard 1971]: 

Entity 𝑖  has one or more unilateral improvements 
from state 𝑠, but no matter what entity 𝑖	chooses, the 
choice of another entity will lead to a state that is not 
more desirable, and there will be no further transition 
and it is thus stable. 

 
									For	a	voluntary	𝑠′

∈ 𝑅(S(𝑠), there	exists	a	𝑠99
∈ 𝑅+c{(}(𝑠9) ∩ 𝜑(≃(𝑠)𝑠𝑢𝑐ℎ	𝑡ℎ𝑎𝑡	𝑅((𝑠99)
⊆ 𝜑(≃(𝑠) 

 
・ Sequentially stable (SEQ) [Howard 1971]: When the 

response of another entity with regard to whatever 
unilateral improvement entity 𝑖 makes will lead to a 
state that is less preferable to state 𝑠. Furthermore, no 
matter what response entity 𝑖 makes with regard to 
the response of the other entity, it will not lead to a 
more preferable state. There is stability because there 
will be no more transitions of state.  

 
									With	regard	to	a	voluntary	𝑠9 

∈ 𝑅(S(𝑠), 𝑅+c{(}(𝑠′) ∩ 𝜑(≃(𝑠) ≠ 𝜃 
 

Table 5: Stability analysis of Chicken Game 
  

State 1 State 2 State 3 State 4 
Nash ✓   ✓ 
GMR ✓   ✓ 
SMR ✓   ✓ 
SEQ ✓   ✓ 

 
Performing a stability analysis on Chicken Game in Table 
4 results in Table 5. It is clear that there are four stability 
concepts with regard to state 1(avoid, avoid) and state 4 
(not avoid, not avoid). State 1, (avoid, avoid), is a risk-free 
option for both parties and is Pareto optimal. 
 
 
 
 

 
State 1 State 2 State 3 State 4 

Young 
person A 

Avoid Not 
avoid 

Avoid Not 
avoid 

Young 
person B 

Avoid Avoid Not 
avoid 

Not 
Avoid 

2 4 

3 3 

2 4 

1 1 

2 4 

3 3 

2 4 

1 1 



2.4 Applying GMCR to Cuban Missile Crisis 
and Analysis 

This section will return to the Cuban Missile Crisis, 
examining the analysis using the GMCR framework. It will 
then consider methods of making a model that is closer to 
reality. 
The Cuban Missile Crisis is the biggest human incident in 
recent history insofar as that the conflict was on the brink 
of escalating into all-out nuclear war, but this was 
ultimately avoided. It has already been researched from 
many perspectives. However, as a historical phenomenon 
that has still many leftover issues, it is an optimal case for 
researching decision making and conflict resolution. The 
fundamental structure of the issue is the widely-known 
game of chicken. However, as stated in 2.2, analyzing it 
using the framework of game theory shows the Nash 
equilibrium of both sides to be the same, meaning that it 
cannot be called useful information for optimal decision 
making for either entity. However, as shown in 2.3, when 
analyzing using the GMCR, if all entities choose the 
unilateral improvement of "not avoid" from the state 
"avoid," the four stabilities of Nash, GMR, SMR, SEQ are 
formed, showing that the optimal strategy is being the first 
to carry out an attack that provides enough of a threat to the 
other party, thus preventing the other party's attack. In this 
regard, Schelling [Schelling 1960] gives the "stability of 
the balance of terror" as a key proposition in the mechanics 
of war deterrence in the nuclear age. In essence, this means 
that the possibility of nuclear war breaking out in a 
situation of mutual deterrence is reduced not so much by 
the strategic equilibrium of both parties, but rather by the 
stability of that equilibrium. The equilibrium stabilizes 
when neither side have enough of a superiority to destroy 
the opponent's ability to retaliate by making the first attack. 
This is because not having enough of a superiority could be 
called a strategy of self-destruction whereby the choice of 
making the first attack is equal for both sides, and if there 
is a possibility of choosing an option that may totally 
destroy one's ability to retaliate, the other side's thoughts 
will exceed the stable state, causing the situation to fall into 
a "not avoid, not avoid" state.  
 Well-known analytical research on the Cuban Missile 
Crisis that considers responses entities make when they 
both consider the moves the other party might make 
includes Howard's metagame method [Howard 1971]  
and Fraser and Hipel's stability analysis [Fraser and Hipel 
1982-83] showing research leading to the GMCR based on 
metagames. Research using Fraser and Hipel's improved 
metagame analysis as a GMCR subsequently progressed 
through various proposals for extensibility. Nevertheless, 
analysis of conflict using models and methods of analysis 
regarding the choice of one entity and the response of 
another leads us to many hints. Fraser and Hipel gave the 
following conflict background and strategy preconditions 
of both countries when making the model. [[Fraser and 
Hipel 1982-83]] 
On October 14, 1962, U.S. air forces discovered Soviet 
attack missiles in Cuba. The United States considered the 
main reason for placing missiles there was for the Soviet 
Union to flaunt influence on third-party countries and its 
ability to make the first strike against the United States 
during the Cold War. [Allison and Zelikow 1971] President 
Kennedy immediately called Excom (Executive 
Committee of the National Security Council) and discussed 
with a group of experts, narrowing down the strategies 

available to the United States to the following options: 
 

(1) Do not take aggressive action 
(2) Full-fledged air raid 
(3) Naval blockade 

 
The opposing Soviet Union was expected to take any of the 
following actions: 
 

(1) Not withdraw missiles from Cuba 
(2) Withdraw missiles 
(3) Escalate the conflict and attack the United States 

 
Based on these results, the United States decided to take 
option (3)—a naval blockade—and start official action on 
October 17, 1962. 
 
Table 6 is a summary by Fraser and Hipel of the options 
and results available to both parties based on the above 
conditions. 
 
Table 6: Entities, options, and results in the Cuban Missile Crisis 
[Fraser and Hipel 1982-83] 
 
Result 
United States 

Air raid 0 1 0 1 0 1 0 1 0 1 0 1 
Blockade 0 0 1 1 0 0 1 1 0 0 1 1 

Soviet Union 
Withdrawal 0 0 0 0 1 1 1 1 0 0 0 0 
Attack 0 0 0 0 0 0 0 0 1 1 1 1 
State 0 1 2 3 4 5 6 7 8 9 10 11 

 
 
In Table 6, "1" means "choose" and "0" means "do not 
choose." "State" refers to the state combining the two 
strategies that the two entities could take. However, the 
table excludes the combination of "withdrawing while 
attacking" as this is impossible. Next, Table 7 shows the 
results of a stability analysis of the states and situations 
when considering the order of preference of the two entities 
with regard to the 12 states. 
 
Table 7: Entities, options, and results in the Cuban Missile Crisis 
[Fraser and Hipel 1982-83] 
 

 E E X X X X X X X X X X Overall 
stability 

United 
States 

r s u u r u u u r u u u Stability of 
entity 

4 6 5 7 2 1 3 0 11 9 10 8 Order of 
preference 

 4 4 4  2 2 2  11 11 11 Unilateral 
improvement 

  6 6   1 1   9 9 Unilateral 
improvement 

   5    3    10 Unilateral 
improvement 

Soviet 
Union 

r s r u r u r u u u u u Stability of 
entity 

0 4 6 2 5 1 7 3 11 9 10 8 Order of 
preference 

 0  6  5  7 7 5 6 0 Unilateral 
improvement 

        3 1 2 4 Unilateral 
improvement 

 
 
The stabilities of the entities in Table 7 are as follows: "r" 
meaning rational, "u" meaning unstable, and "s" meaning 



sanctioned. Rational refers to the state where neither side 
has a further unilateral improvement. "Overall stability" 
shows whether a state is stable for both the two entities for 
each state in terms of E: stable, and X: unstable.  States 
with overall stability are when state 4—where the Soviet 
Union withdraws voluntarily—or state 6—where the 
United States carries out a naval blockade and the Soviet 
Union withdraws—are chosen. State 0 is the status quo, the 
state before the United States officially took action. In 
actual fact, the United States prefers state 2, so this can 
clearly not be called stable. 
The actual actions of both countries unfolded as follows: 
 
・ October 14: U.S. Air Forces discover missiles in 

Cuba 
・ October 16: President Kennedy calls Excom 
・ October 20: President Kennedy supports the naval 

blockade strategy 
・ October 21: United States obtains support of allies 

regarding the naval blockade strategy 
・ October 22: President Kennedy makes 

announcement about the blockade on Cuba in front 
of the entire U.S. nation on television It should be 
noted that the blockade was presented as the first 
step in a seven-step plan in this speech. 
Furthermore, this speech was given both with the 
aim of gaining the understanding of the U.S. nation 
and calling for the agreement of allies around the 
world and putting huge pressure on the Soviet 
Union as a result. It also alluded to preparations for 
further military action. 

 
・ October 24: Blockade starts 
・ October 28: Request for agreement to dismantle 

missiles from First Secretary Khrushchev 
 
At first, the blockade was considered to be an action that 
could be kept up for several months. However, the result 
was withdrawal in just four days after the blockade was 
started, and it can be conferred that this was not the result 
of direct effect of the blockade alone. President Kennedy 
was able to instantly gain strong support both domestically 
and internationally by effectively using the media. Using 
this pressure to the maximum was ultimately successful in 
preventing military conflict and getting the Soviet Union to 
withdraw from Cuba with no preconditions. 
 
2.5 Underlying Momentum Relating to Decision 
Making 

Up to the previous section, this paper examined the 
description of conflict using the frameworks of GMCR and 
metagames and went over applying them to the Cuban 
Missile Crisis, a representative example of conflict. The 
resolution of the Cuban Missile Crisis is characterized by 
the fact that the biggest contributing factor to resolution 
was not direct factors (attacks, blockades) of the conflict 
itself, but the policy speech President Kennedy gave to 
audiences both in the United States and around the world. 
In this way, another, inseparable factor to the decision 
making of the entity often plays an important role in the 
transition of states in real-world problems. For example, 
when it comes to diplomacy there are factors such as 
internal politics and gaining and maintaining the support of 
allies. These factors do not affect decisions that involve 
national interest themselves. However, if we do not 

consider the existence of these factors, which have a 
significant effect on the stability of decisions, when 
analyzing, there will be limits to the appropriateness of this 
analysis as an analysis tool for real-world problems. 
 In terms of approaches that take into consideration other 
factors that relate to the decision making of an entity at the 
same time, there are frameworks for changes in preference 
[Katakura and Inohara 2009] and preference gaps  [Ooso 
and Inohara 2011] from the perspective of the effect on the 
preferences of an entity as an extension of Putnam's two-
level game theory [Putnam 1981], Bennett's drama theory 
[Bennett 1995], and the GMCR. While using the GMCR as 
a fundamental framework for describing conflict through 
the preferences of an entity and the transition of states, if 
we can incorporate factors that can be considered to be 
internal factors that have a significant effect, transaction 
costs in decision making, or audience costs required for 
gaining the support of related parties, deviant behavior of 
an entity that might seem irrational at first glance can be 
modelled mathematically as an effect of these factors 
(underlying momentum), and brought within the bounds of 
rational explanation. I am currently examining extensions 
that incorporate the effect of underlying momentum, based 
on frameworks related to preference gaps [Ooso and 
Inohara 2011] in particular, and testing them on real 
conflicts. 
 
3  Preference Gap Analysis by Distance 
Function 
3.1 Distance Function of Preference 

As specified in 2.1, the preferences handled in this paper 
are complete and transitive, so the relationship with the 
updated preferences can be expressed by distance. 

In a GMCR that takes preference gaps into consideration, 
"gaps" are described and defined in terms of distance 
functions [Kemeny and Snell 1962] as follows: 

 
・ The envisaged preference "gap" is expressed in 

an s x s matrix. 
 

𝜋(q = (𝑎rs( ) 
 
 
 
 

 
・ This is the definition of the distance function 

between matrices A and B that show two 
preferences. 

 
 

	 
 

・ The	larger	𝛼	is, the	larger	the	preference	gap	𝜋(q. 
 

𝐺(𝜋(q, 𝛼) = {𝜋: 𝑑(𝜋(q, 𝜋) ≤ 𝑎} 
 
 
An analysis incorporating the gap “𝑎 “into the canonical 
game of chicken -Table 5 gives us insightful information. 
Table 8 is a stability analysis of Chicken Game, when the 

𝑎rs( =x
1(𝑚 ≻(	 𝑛)
0(𝑚 ∼( 𝑛)
−1(𝑛 ≺( 𝑚)

 (𝑚, 𝑛 ∈ 𝑆) 

𝑑(𝐴, 𝐵)=}
~
∑ (∑ 𝑎rs�

s�} − 𝑏rs)�
r�}  



distance of the initial preference and the updated 
information represents the maximum value 3. 
 

Table 8: Stability analysis of Chicken Game, α=3 
 

State 1 State 2 State 3 State 4 

Nash 
  

✓ ✓ 

GMR ✓ 
 

✓ ✓ 

SMR ✓ 
 

✓ ✓ 

SEQ 
  

✓ ✓ 
 
At state1 (avoid, avoid), GMR and SMR are established, 
allowing that the distance of the preference from the initial 
state is 3. 
The distance “α” can be interpreted as a margin of sphere 
possibly impacted by the underlying momentum, or as 
robustness of the stability. In the Cuban Missile Crisis case, 
the naval blockade which The United States employed as 
their final decision can be considered as a solution with the 
strategic implication in this respect. As the challenge in 
Chicken Game is how to control the opponent's escalation 
to be able to lead a more favorable state while avoiding the 
worst situation, identifying the scope of impact by the 
underlying momentum to the escalation is crucial.  

3.2 Distance Function of Preference 
The followings are the results of application of concept of 

preference gap to Cuban Missile crisis. The analysis is 
performed in 8 states instead of the total 12 states in Table 
6 and 7, excluding the option of simultaneous blockade and 
air strike in order to focus on the analysis of occurrence of 
escalation. 
 
Table 9: Stability analysis of the Cuban Missile Crisis-Base case 

 United States Soviet Union Stability 

 
AR  Bl Pref WD AT Pref NASH GMR SMR SEQ 

1 N N 3 N N 1 ✓ ✓ ✓ ✓ 

2 Y N 5 N N 5  ✓ ✓  

3 N Y 4 N N 3  ✓ ✓  

4 Y N 2 Y N 8     

5 N Y 1 Y N 7 ✓ ✓ ✓ ✓ 

6 N N 8 N Y 2     

7 Y N 7 N Y 6 ✓ ✓ ✓ ✓ 

8 N Y 6 N Y 4     

AR : Air raid , Bl :Blockade, WD: Withdrawal, AT: Attack 

Pref: Preference 

Table 9 is the basic preference and stability matrix per state. 
Nash, GMR,SMR and SEQ are established in the state 1,5 

and 7, and GMR and SMR are established in the state 2 and 
3.  Table 10 and 11 describe situations when hawkish 
parties gain power to exert their influence inside the 
government. Top 2 most preferable states for the United 
States i.e. 1 and 2 are unchanged as the governmental 
decision for the key direction; they must solve the crisis as 
a local conflict without escalation.  
 

Table 9: Stability analysis of the Cuban Missile Crisis-
Aggressive case A  

 United States Soviet Union Stability 

 
AR  Bl Pref WD AT Pref NASH GMR SMR SEQ 

1 N N 7 N N 1     

2 Y N 3 N N 5 ✓ ✓ ✓ ✓ 

3 N Y 4 N N 3  ✓ ✓  

4 Y N 2 Y N 8     

5 N Y 1 Y N 7 ✓ ✓ ✓ ✓ 

6 N N 8 N Y 2     

7 Y N 5 N Y 6 ✓ ✓ ✓ ✓ 

8 N Y 6 N Y 4     

 
In Table 9 in the state 5 (blockade, withdrawal); the most 
preferable state for the United States, NASH ,GMR , SMR 
and SEQ are established with the distance from the initial 
preference is 2.  
Table 10 describes more tensed situation than in Table 9. 
Although the distance from the initial preference is 
widened to 4, NASH, GMR, SMR and SEQ are established 
un the state 5 (blockade, withdrawal).  
With regard to the distance function in GMCR, Ooso and 
Inohara [Ooso and Inohara 2011] incorporate sequentially 
stable preference gaps, and define two cases :1) the case of 
not considering preference gaps in sanctions, and 2) the 
case of considering preference gaps in sanctions. Analysis 
that takes underlying momentum into consideration differs 
from analysis that does not consider underlying momentum 
in that it is expected that sanctions due to preference gaps 
and a resulting gap in stability will occur. I am currently 
carrying out further development and evaluations for the 
purpose of modelling. 
 
 
 
 
 
 
 



Table 10: Stability analysis of the Cuban Missile Crisis-
Aggressive case B  

 United States Soviet Union Stability 

 
AR  Bl Pref WD AT Pref NASH GMR SMR SEQ 

1 N N 7 N N 1     

2 Y N 3 N N 5 ✓ ✓ ✓ ✓ 

3 N Y 5 N N 3     

4 Y N 2 Y N 8     

5 N Y 1 Y N 7 ✓ ✓ ✓ ✓ 

6 N N 8 N Y 2     

7 Y N 4 N Y 6 ✓ ✓ ✓ ✓ 

8 N Y 6 N Y 4     

 

4 Conclusion and Future Research Themes 
This paper examined frameworks such as metagames 

and the GMCR that describe conflict in terms of the 
transition of states based on the preferences of entities. 
These frameworks differ from general game theory in that 
they are simple and easier to apply to real-world problems 
and are easy to understand intuitively for the decision 
maker, who is the entity. These frameworks can be 
expected to be useful as tools that can actually be used by 
real decision makers in future. This paper did not only 
consider the decisions of an entity like in usual decision 
making, but it raised the existence of related factors 
(underlying momentum) that can be thought to have a 
significant effect on the stability of choices that an entity 
carries out when seeking a better state. It examined the 
possibility of methods of incorporating these factors into 
models. In future, I would like to gain insights through 
continuing research using the Cuban Missile Crisis as 
material and, through this, create models generalizing the 

gap in underlying momentum and preference and the effect 
on stability. Furthermore, I would also like to apply these 
models to real conflicts and explore both whether they are 
appropriate and their effectiveness when applied to real-
world problems. 
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