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  Preface    

 My goal in this book is to improve our understanding of general 
deterrence through empirical analysis, development of theory, and 
application to important foreign policy questions. Although an under-
standing of deterrence is an important part of comprehending the 
outbreak of international conflict, this knowledge has been hampered 
by a variety of factors, particularly a divide between formal theories 
and quantitative analyses of deterrence. In this book, I attempt to 
bridge this gap between formal theories of deterrence and empirical 
research through several important steps. First, I develop the con-
cept of a politically active dyad in order to select cases of general 
deterrence. An empirical test demonstrates that this concept captures 
opportunity as a necessary condition for international conflict. 

 I then evaluate both equilibrium predictions and relationship pre-
dictions of perfect deterrence theory. To test whether the equilibrium 
predictions of perfect deterrence theory are supported by the histori-
cal record, I use binary and multinomial logit methods to examine 
the prediction of militarized interstate disputes (MIDs) and of par-
ticular game outcomes. The results indicate that the predictions of 
perfect deterrence theory are generally supported by the empirical 
record. 

 I also develop an extension of deterrence theory by introducing 
a formal model considering direct and extended deterrence situa-
tions simultaneously. I develop the Three-Party Extended Deterrence 
Game and analyze it in conditions of both complete and incomplete 
information. These analyses allow conclusions to be drawn not only 
regarding extended deterrence, but also regarding the related areas 
of alliance reliability and war expansion. I then apply perfect deter-
rence theory to examine the impact that varied dispute resolution 
arrangements have on future discord, and the resultant expectations 
are strongly supported. I conclude by laying out a variety of implica-
tions this book has for future research and foreign policy. 
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parents that this book is dedicated. 
       



     Chapter 1 

 Understanding General Deterrence   

   When people think about deterrence, they tend to think about 
nuclear weapons and/or crises. At first glance, each reaction seems 
perfectly justified. After all, although World War II resulted in more 
casualties than all other wars in human history put together, the atomic 
bombs dropped on Japan in August 1945 introduced an unprece-
dented level of destructive power. The bomb dropped on Hiroshima 
had the explosive power of 13,000 tons of TNT (13 kilotons) and 
killed 90,000–166,000 people; the bomb dropped on Nagasaki was 
21 kilotons and killed between 60,000 and 80,000 people. While 
conventional bombings of some other cities—such as Dresden and 
Tokyo—led to similar numbers of casualties, those resulted from 
thousands of bombs dropped from hundreds of airplanes, rather than 
from one bomb dropped from one plane. 

 Observers quickly realized that the enormous costs of nuclear 
weapons compared to conventional ones revolutionized warfare in 
many ways. Once thermonuclear weapons were introduced in 1952, 
the destructive power increased by orders of magnitude. Although 
warheads on modern intercontinental ballistic missiles (ICBMs) such 
as the Minuteman III are “only” 300 kilotons, warheads as large as 25 
megatons (million tons of TNT) were deployed by the United States 
and former Soviet Union during the Cold War.  1   Given this massive 
destructive power, all-out nuclear war threatened the existence of life 
on earth and therefore made “winning” such a war virtually useless. 
Therefore, states would have to rely on threats of retaliation to dis-
suade others from taking certain actions. Armed forces now existed 
to deter wars rather than to win them (Brodie 1946). 

 Probably the closest the world has come to nuclear war was the 
Cuban Missile Crisis between the United States and Soviet Union 
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in October 1962. President John F. Kennedy estimated the chances 
of nuclear war as “between one out of three and even.” However, 
war was successfully avoided as the Soviets backed down in the face 
of an American naval quarantine (a polite term for a blockade). As 
US secretary of state Dean Rusk stated, “We were eyeball to eyeball 
and the other guy just blinked.” Although deterrence worked in the 
Cuban Missile Crisis, in other crises it has failed. For example, in the 
July Crisis of 1914, deterrence failed all around and a dispute between 
Austria-Hungary and Serbia over the assassination of the Archduke 
Franz Ferdinand, heir to the Austrian throne, in Sarajevo by Serbian 
nationalist Gavrilo Princip boiled over into World War I.  

  The Broad Relevance of Deterrence 

 While deterrence is certainly relevant to understanding nuclear weap-
ons and crises in international relations, deterrence is by no means 
limited to these areas. Deterrence is the use of a threat by one party 
in an attempt to convince another party to refrain from some action. 
Reliance on nuclear weapons is neither specified in this definition nor 
even implied. Indeed, deterrence is not even limited to international 
relations. When a mother tells her daughter, “Susie, don’t do that or 
I’ll send you to your room,” she is practicing deterrence. Similarly, 
criminal justice systems assess fines, prison terms, and other punish-
ments in an attempt to deter violations of the law. 

 Nevertheless, this book is focused on the dynamics of deterrence 
within international relations. There are also a variety of areas in inter-
national relations (beyond nuclear weapons) that deterrence applies to. 
First of all, states are not only interested in deterring nuclear attacks 
against them, nor do they rely only on threats of nuclear retaliation 
to deter challenges. States also have strong incentives to deter conven-
tional attacks on themselves and their allies. For example, in the July 
Crisis that led to World War I, each of the major powers tried to deter 
intervention by other major powers (Zagare 2011). Conventional 
deterrence has also played an important role in relations between 
Israel and Arab states (Shimshoni 1988; Sorokin 1994) as well as 
numerous other cases. 

 Furthermore, increasing attention has been devoted to the func-
tioning of deterrence in areas beyond the traditional focus on inter-
state conflict. Terrorism has been an increasingly popular tactic used 
by various groups around the world. Most famously, the attacks by 
Al Qaeda against the World Trade Center and other targets within 
the United States on September 11, 2001, led many to question why 
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the United States was unable to deter Al Qaeda—and by extension, 
whether terrorists can be deterred at all (e.g., Trager and Zagorcheva 
2005/06; Lebovic 2007). The NATO conflict with Serbia over 
Kosovo in 1999 also illustrates the attempt to deter other states from 
engaging in ethnic cleansing (Quackenbush and Zagare 2006). 

 While in one light the Cuban Missile Crisis was a deterrence suc-
cess and the July Crisis was a deterrence failure, they were both cri-
ses. Indeed, many studies of deterrence have focused their attention 
squarely on crises. For example, George and Smoke (1974) exam-
ine deterrence in American foreign policy through case studies of a 
series of Cold War crises: the Berlin blockade in 1948, the outbreak 
of the Korean War in 1950, the Taiwan Straits Crisis in 1954–55, the 
Cuban Missile Crisis in 1962, and several others. This connection 
between deterrence and crises is quite common, particularly within 
the case-study literature on deterrence (e.g., Lebow 1981; 1984; Jervis 
1982/83; Jervis, Lebow, and Stein 1985; Lebow and Stein 1990). 

 However, deterrence is relevant to many cases beyond crises. 
Furthermore, focusing exclusively on crises creates a distorted, incom-
plete, and inaccurate understanding of deterrence (Achen and Snidal 
1989; Fearon 2002). Revisiting the comparison of the Cuban Missile 
and July Crises, one could easily consider both cases to be deterrence 
failures because they were both crises. This point raises the distinc-
tion between general and immediate deterrence, as discussed in more 
detail in the next section. 

 While some have argued that deterrence is irrelevant in the post–
Cold War world (e.g., Krauthammer 2002), deterrence is a general 
phenomenon that is not limited to any particular time or space. And 
once the focus is on everyday relations between states and general 
deterrence, rather than crises and extended deterrence, deterrence 
theory provides a general theory of international conflict (Powell 
1985; Zagare 2007). 

 Unfortunately, understanding of the dynamics of deterrence has 
been hampered by a variety of factors, chief among which is a divide 
between formal theories and quantitative analyses. In this book, I 
attempt to bridge this gap. 

 In this chapter, I first introduce the subject of the book, deter-
rence, and the distinction between general and immediate deterrence. 
I then establish the contribution made by the book by reviewing the 
deterrence literature and highlight the paucity of research on general 
deterrence. I then discuss the purpose and method of the book, con-
cluding with a summary of its goals and an outline of the work that 
follows.  
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  General and Immediate Deterrence 

 Deterrent threats have two purposes. The purpose of  direct  deterrence 
is to deter a direct attack on the defender. The goal of  extended  deter-
rence, conversely, is to deter attack on one’s allies. But while direct 
deterrence and extended deterrence are usually considered separately, 
they are nonetheless clearly related (Snyder 1961, 276–7). 

 As developed by Morgan (1983), there are two basic kinds of deter-
rence situations:  general  and  immediate . Immediate deterrence “con-
cerns the relationship between opposing states where at least one side 
is seriously considering an attack while the other is mounting a threat 
of retaliation in order to prevent it” (Morgan 1983, 30). Immediate 
deterrence is all about crises and leaders’ attempts to prevent the crisis 
from escalating to war. Thus, immediate deterrence is responsible for 
the common connection of deterrence with crises that was discussed 
previously. However, general deterrence “relates to opponents who 
maintain armed forces to regulate their relationship even though nei-
ther is anywhere near mounting an attack” (Morgan 1983, 30). Thus, 
general deterrence has less to do with “crisis decision making” than 
with everyday decision making in somewhat conflictual or adversarial 
relationships. 

 Huth (1988) combines these two kinds of deterrence situations 
with the two types of deterrent threats to form four categories of 
deterrence: direct-immediate deterrence, direct-general deterrence, 
extended-immediate deterrence, and extended-general deterrence. 
Unlike many other works on deterrence, this book focuses on direct-
general deterrence.  2   

 General deterrence is much broader than immediate deterrence. 
For example, consider a case of immediate deterrence such as the 
Cuban Missile Crisis. Studies of immediate deterrence seek to under-
stand how escalation can be controlled within the context of a cri-
sis. That is, once a state has already challenged the status quo, how 
can a defending state deter the challenger from taking further action 
and thus avoid all-out war? Successful immediate deterrence entails a 
challenger’s backing down following the defender’s threat to retali-
ate, whereas the failure of immediate deterrence results in the chal-
lenger’s attacking despite the defender’s retaliatory threat. 

 The need for immediate deterrence indicates that general deterrence 
has previously failed (Danilovic 2001a). If general deterrence always 
succeeds, crises and wars would not occur. It would seem reasonable, 
then, to focus on the origins of international crises before examin-
ing management of those crises. Since general deterrence necessarily 
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precedes immediate deterrence, the analysis of general deterrence is 
more important for a general understanding of international con-
flict than the analysis of immediate deterrence.  3   Furthermore, as the 
literature on selection bias (e.g., Reed 2000; Fearon 2002) makes 
clear, examination of immediate deterrence without consideration of 
the origins of immediate-deterrence cases (i.e., the failure of general 
deterrence) can lead to misleading empirical results. 

 Nonetheless, the empirical literature on deterrence (both quanti-
tative and case study) has focused almost exclusively on immediate 
deterrence. As Huth (1999, 63) states, the “empirical study of general 
deterrence is less extensive and less well developed than is the body of 
work on immediate deterrence.” This is unfortunate because “general 
deterrence is a situation much more typical of international politics” 
and immediate deterrence is “a type of situation that seldom exists” 
(Morgan 1983, 42, 45). For these reasons, this book focuses on gen-
eral deterrence.  

  Theories of Deterrence 

 Deterrence theory—often called rational deterrence theory—argues 
that, in order to deter attacks, a state must persuade potential attack-
ers (1) that it has an effective military capability, (2) that it could 
impose unacceptable costs on an attacker, and (3) that the threat 
would be carried out if attacked (Kaufmann 1956). And so deter-
rence theorists, both early (e.g., Brodie 1959a; Schelling 1960; 1966; 
Kahn 1961; 1965; Snyder 1961) and more recently (e.g., Lebow 
1981; Zagare 1987; Powell 1990; Zagare and Kilgour 2000) have 
attempted to explain deterrence through several key elements: “The 
assumption of a very severe conflict, the assumption of rationality, 
the concept of a retaliatory threat, the concept of unacceptable dam-
age, the notion of credibility, and the notion of deterrence stability” 
(Morgan 2003, 8). 

 Morgan (2003) argues that all of these efforts are explorations 
of the same theory. While seemingly disparate in both time and 
approach, all focus on similar issues and work from similar assump-
tions. For Morgan, while there may be different deterrence  strategies , 
there is only one deterrence  theory . 

 Morgan’s position notwithstanding, the question of whether the 
distinctions between different variants of deterrence theory are signifi-
cant enough to consider them separate theories remains open. Zagare 
(1996) argues that much of the deterrence literature can indeed be 
categorized as a single theory:  classical deterrence theory . However, 
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because theoretical approaches and assumptions vary widely from one 
theorist to another, Zagare also divides classical deterrence theory 
into two subgroups:  structural deterrence theory  and  decision-theoretic 
deterrence theory .  4   

 Structural deterrence theory, closely aligned with realism, argues 
that a balance of power brings peace; if two states are equal in power, 
each will be deterred since neither will be able to gain an advan-
tage (e.g., Kaufmann 1956; Brodie 1959b; Snyder 1961; Intriligator 
and Brito 1984; 1987; Mearsheimer 1990). Furthermore, structural 
deterrence theory argues that nuclear deterrence is inherently stable. 
While “in a conventional world, a country can sensibly attack if it 
believes that success is probable,” with nuclear weapons “a nation 
will be deterred from attacking even if it believes that there is only a 
possibility that its adversary will retaliate” (Waltz 1988, 626). Thus, 
the key to deterrence is a second-strike capability, and once this is 
achieved (Wohlstetter 1959), deterrence is straightforward, since the 
enormous costs associated with nuclear war make an attack irrational. 
Accidental war, then, represents the only real threat to deterrence.  5   

 Decision-theoretic deterrence theorists, on the other hand, utilize 
expected utility and game theory to construct models of deterrence 
(e.g., Schelling 1960; 1966; Brams and Kilgour 1988; Powell 1990; 
2003). While their approach is quite different, decision-theoretic 
deterrence theorists take the structural deterrence theorists’ idea that 
nuclear war is irrational to heart by assuming that conflict is always 
the worst outcome.  6   

 A typical “classical” model of deterrence is shown in  figure 1.1 . 
In this game, there are two actors: a Challenger, who seeks to alter 
the status quo, and a Defender that seeks to deter such challenges. 
Challenger begins the game by deciding whether to cooperate, in 
which case the  Status Quo  remains, or attack Defender by choosing 
to defect. Defender, in turn, has two possible responses to a chal-
lenge: to concede, resulting in  Defender Concedes , or to defy, result-
ing in  Conflict . Challenger would most prefer  Defender Concedes , and 
Defender likes  Status Quo  the best. However, they both agree that 
 Conflict  is the worst possible outcome.      

 Defender faces a quandary: a concession provides a more favor-
able outcome than the conflict that would follow defiance, but if 
Challenger knows that Defender will concede, Challenger will always 
attack and deterrence will always fail. Zagare and Kilgour (2000) 
label this dilemma the “paradox of mutual deterrence.” Classical 
deterrence theory offers two primary solutions. 
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 The first proposed solution is for Defender to make an irrevocable 
commitment to a hard-line strategy. Such irrevocable commitments 
are made by burning bridges to limit one’s options by eliminating the 
ability to back down even though that would be the preferred alterna-
tive (e.g., Kahn 1962; Schelling 1966). So Defender makes an irrevo-
cable commitment to defy, and must communicate this commitment 
to Challenger.  7   Then Challenger is faced with the choice of remaining 
at the  Status Quo  by cooperating or defecting and starting a  Conflict . 
Since choices of cooperate by Challenger and defy by Defender are 
mutual best responses, this strategy pair denotes a Nash equilibrium 
with  Status Quo  as the outcome. The problem, however, is that if 
Challenger does attack, then Defender’s only rational response would 
be to concede, leading to  Defender Concedes . Although the strategy 
pair (cooperate, defy) is a Nash equilibrium, it is not subgame perfect 
because it involves an irrational choice by Defender off the equilib-
rium path.  8   The only subgame perfect equilibrium is the strategy pair 
(defect, concede), which results in  Defender Concedes .  9   

 The second solution to this dilemma offered by classical deter-
rence theorists is threats that leave something to chance (Schelling 
1960). These threats allow Defender to circumvent the problem 
of irrational action by threatening to take action “that raises the 

Conflict
(1, 1)

Defender Concedes
(4, 2)

Challenger

DefenderStatus Quo
(3, 3)

Cooperate

Concede Defy

Defect

Node 1

Node 2

(x,y) = payoff to Challenger, payoff to Defender
4 = best; 3 = next-best; 2 = next-worst; 1 = worst

 Figure 1.1      “Classical” deterrence game.  
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risk that the situation will go out of control and escalate to a cata-
strophic nuclear exchange” (Powell 2003, 90). Thus, rather than 
relying upon a threat to make an irrational choice for war, Defender 
can simply make a rational choice to raise the risk of war and leave 
the question of whether war starts or not to chance. Powell (1990; 
2003) demonstrates that threats that leave something to chance not 
only lead to successful deterrence, but the resulting equilibrium is 
perfect as well. 

 However, the idea of threats that leave something to chance rests 
upon the possibility of accidental war. There is a lot of speculation 
about this possibility (e.g., Schelling 1966; Bracken 1983; Blair 1993; 
Sagan 1993), with the outbreak of World War I often cited as the 
prime example of an inadvertent war.  10   However, Trachtenberg (1991, 
99) conducts an extensive examination of the coming of World War 
I and concludes that

  when one actually tests these propositions against the empirical evi-
dence, which for the July Crisis is both abundant and accessible, one is 
struck by how weak most of the arguments turn out to be. The most 
remarkable thing about all these claims that support the conclusion 
about events moving “out of control” in 1914 is how little basis in fact 
they actually have.  11     

 The prime example of accidental war turns out to be not such a good 
example after all. Rather than support the idea, the outbreak of World 
War I actually undermines the idea of threats that leave something to 
chance. 

 Schelling suggests that in most crises, one side or another will be 
willing to run greater risks of mutual assured destruction to achieve 
its goals. Therefore, credibility is determined by whose interests are 
more greatly threatened by an ongoing crisis and by who is more will-
ing to take risks to protect their interests. Hence, deterrence becomes 
a “competition in risk taking” as states employ brinksmanship in 
what the subtitle to Powell’s 1990 book calls “the search for cred-
ibility.” But a threat is said to be credible if it is believed (Schelling 
1966; George and Smoke 1974; Jervis 1985). Given that a nuclear 
attack invites one’s own destruction, the threat to choose to do so is 
not believable, and is thus not credible. Schelling (1960) argues that 
while this is true, the threat to increase the risk of inadvertent war can 
in fact be believable. But since historical evidence shows that World 
War I—the prime example of “accidental war”—arose as a result of 
conscious decisions, not chance (Trachtenberg 1991; Zagare 2011), 
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these threats that leave something to chance seem to be not credible 
after all. 

 Classical deterrence theory and its associated ideas such as mutual 
assured destruction and brinksmanship represent the conventional 
wisdom about deterrence. However, Zagare and Kilgour (2000) offer 
an alternative to classical deterrence theory, which they call  perfect 
deterrence theory . Perfect deterrence theory was developed to over-
come the logical deficiencies of classical deterrence theory. In particu-
lar, perfect deterrence theory departs from classical deterrence theory 
in its view of credibility. Zagare and Kilgour (2000) argue that threats 
are believable, and thus credible, when they are rational to carry out 
(also see Lebow 1981; Betts 1987; Smoke 1987). Connecting cred-
ibility with rationality in this way is consistent with the treatment 
of credibility in game theory (e.g., Selten 1975; Rasmusen 1989; 
Gibbons 1992). 

 This connection between credibility and rationality can be seen 
by reexamining the game in  figure 1.1 . If Defender prefers  Defender 
Concedes  to  Conflict , and this is known to Challenger, Challenger 
has no reason whatsoever to believe that Defender will carry out her 
threat; thus Defender’s threat is not credible. On the other hand, if 
Defender prefers  Conflict  to  Defender Concedes , and this is known 
to Challenger, Challenger would believe Defender’s threat; that is, 
Defender’s threat would be credible. The simple deterrence game 
with a credible threat by Defender is shown in  figure 1.2 .      

 In this game, Defender will choose to defy at node 2 because a 
concession would result in her least preferred outcome. Knowing this, 
Challenger will cooperate at node 1 because the outcome that results 
( Status Quo ) is preferred to the outcome that results from defection 
( Conflict ). Thus, if Defender has a credible threat,  Status Quo  is the 
sole equilibrium outcome. 

 Accordingly, the solution to the paradox of mutual deterrence is 
the presence of credible threats (Zagare and Kilgour 2000). When 
both sides possess credible and capable threats,  Status Quo  emerges 
as the rational outcome. Furthermore, the resulting equilibrium is 
subgame perfect, and it does not rest upon untenable assumptions of 
the possibility for accidental war. 

 Zagare and Kilgour label their theory “perfect” because of their insis-
tence on the use of perfect equilibria. This insistence stems from the 
observation that “perfectness rules out threats that are not credible” 
(Rasmusen 1989, 87). However, Powell (1990; 2003) has also employed 
perfect equilibria, but his work certainly falls within classical, rather than 
perfect, deterrence theory. The real hallmark of perfect deterrence theory 
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is the insistence that credibility varies, and that credibility is determined 
by a state’s preference between conflict and backing down.  12   

 While Morgan (2003) argues that there is only one deterrence the-
ory, it is clear that there are at least two: classical and perfect.  13   While 
classical deterrence theory is rooted in the basic assumption that the 
high costs of nuclear war make conflict the worst outcome for every-
one, perfect deterrence theory is rooted in the assumption that dif-
ferent states have different preferences. While some may indeed prefer 
backing down to fighting, others prefer to fight and only these lat-
ter states have credible threats. Although there are other differences 
between the two theories (Zagare 2004), this one assumption makes 
a tremendous impact on the predictions and explanations offered.  

  Assumption of Rationality in Deterrence Theory 

 But what about the assumption of rationality? Both classical and per-
fect deterrence theory are rooted in the assumption of rationality, 
which can be defined as

  gaining as much information as possible about the situation and one’s 
options for dealing with it, calculating the relative costs and benefits 

Conflict
(2, 2)

Defender Concedes
(4, 1)

Challenger

DefenderStatus Quo
(3, 3)

Cooperate

Concede Defy

Defect

Node 1

Node 2

(x,y) = payoff to Challenger, payoff to Defender
4 = best; 3 = next-best; 2 = next-worst; 1 = worst

 Figure 1.2      Simple deterrence game with a credible threat.  
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of those options as well as their relative chances of success and risks of 
disaster, then selecting—in light of what the rational opponent would 
do—the course of action that promised the greatest gain or, if there 
would be no gain, the smallest loss (Morgan 2003, 12).   

 Morgan goes to great lengths discussing limits of rational behav-
ior. These limits arise because decision makers lack sufficient time 
to analyze all alternatives in a crisis situation, they lack informa-
tion about the opponent and the consequences of decisions, and/or 
they are affected by emotions or cognitive limitations. These limi-
tations to rational decision-making processes have been previously 
well established (e.g., Allison 1971; Lebow 1981; Jervis, Lebow, and 
Stein 1985). 

 Furthermore, deterrence can fail even when states appear rational 
or succeed despite irrationality. Thus, Morgan (2003, 64) laments that 
“rationality is an inconsistent guide to how deterrence turns out.” For 
these reasons, Morgan concludes that the assumption of rationality 
is unnecessary for the development of deterrence theory, and that an 
alternative theory needs to move away from reliance upon it. 

 But Morgan and others fail to account for the distinction between 
 procedural  and  instrumental  rationality. Morgan defines procedural 
rationality, and it is these procedures that he and others focus upon in 
determining whether or not states are “really” rational (e.g., Lebow 
and Stein 1989; 1990; Rhodes 1989). However, the assumption 
used in rational deterrence theory—as in rational choice theory more 
broadly—is instrumental rationality (Zagare 1990; Quackenbush 
2004). 

 An instrumentally rational actor is one who, when confronted with 
“two alternatives which give rise to outcomes . . . will choose the one 
which yields the more preferred outcome” (Luce and Raiffa 1957, 50). 
Thus, Morgan is quite correct to state that “what is rational for an 
actor depends on the actor’s preferences.” However, his further claim 
that “knowing preferences is not necessarily enough. . . . Rationality is 
not simply acting out one’s preferences or objectives—it is arriving at 
that action by choosing in a specified way” (Morgan 2003, 65) is not 
in accord with instrumental rationality. If an actor chooses according 
to her preferences, then she is instrumentally rational, regardless of 
which procedures are used. And since these preferences are subjective 
in nature, emotions, cognitive limitations, and the like may shape 
preferences but do not make an actor irrational (Wagner 1992). 

 Of course it can be quite difficult to determine an actor’s subjec-
tively held preferences with certainty. Accordingly, determining the 
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rationality of any action can be quite difficult as well. To determine 
that an action is irrational, one must prove that the actor  deliber-
ately  chose contrary to his  subjective  preferences given the situation  as 
he saw it . On the other hand, determining that an action is rational 
requires proof that the actor chose according to her preferences given 
the situation as she saw it. I would argue that either task is immensely 
difficult if not impossible. And this is precisely why it is  assumed . It 
is thus no surprise to a rational deterrence theorist that rationality is 
an inconsistent guide to how deterrence turns out because since (1) 
all actions are rational (by assumption) and (2) deterrence sometimes 
succeeds and sometimes fails (by observation), this point is obvious. 

 One final point regarding rationality deserves consideration. 
Morgan correctly points out that, in seeking solutions to the paradox 
of mutual deterrence discussed in the previous section, classical deter-
rence theorists such as Schelling and Kahn move away from rational-
ity in discussions of strategic ploys such as “feigning irrationality.” 
These contradictions introduce logical inconsistency into classical 
deterrence theory—the very thing that rational choice theory is used 
to avoid (Bueno de Mesquita and Morrow 1999). But perfect deter-
rence theory demands consistent use of the rationality assumption 
and thus provides a logically consistent alternative.  

  Nuclear and Conventional Deterrence 

 As discussed at the outset of this chapter, deterrence theory came 
to prominence in academic and policy-making circles because of the 
threat of nuclear holocaust during the Cold War. Therefore, many 
scholars have focused on the dynamics of nuclear deterrence.  14   
Others have focused specifically on conventional deterrence (e.g., 
Mearsheimer 1983; Karsten, Howell, and Allen 1984; Quester 1986; 
Shimshoni 1988; Wolf 2001). Support for the analytical distinction 
between the two rests on the notion that “nuclear weapons dissuade 
states from going to war much more surely than conventional weap-
ons do” (Waltz 1988, 625). 

 However, this expectation regarding the stabilizing effects of 
nuclear weapons is contradicted both empirically and logically. 
Empirically, although classical deterrence theorists claim that nuclear 
weapons are inherently stabilizing, there is evidence that nonnuclear 
opponents of nuclear powers do not appear cautious or constrained in 
their hostile activity (Organski and Kugler 1980). Furthermore, the 
possession of nuclear weapons does not appear to impede escalatory 
behavior by nonnuclear opponents (Geller 1990; Paul 1994). 
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 Logical problems stem from classical deterrence theorists’ claim 
that nuclear warfare entails such high costs that it is the worst possible 
outcome for all sides. It is precisely the assumption that conflict is the 
worst possible outcome that leads to the paradox of mutual deter-
rence discussed previously. If conflict—nuclear or conventional—
indeed is always the worst possible outcome, deterrence  cannot ever  
be successful. Any rational state that is attacked will always capitulate 
rather than bring about its own worst outcome, and knowing this, 
challengers will always attack. 

 One might think that policy makers would either have to have 
nerves of steel or brains of lead to launch a massive nuclear attack 
against a similarly armed adversary and expect that the adversary 
would do nothing as it faces total destruction. After all, what leader 
would  not  retaliate in response to a nuclear attack? In other words, it 
is hard to imagine that a state would prefer backing down after being 
attacked by nuclear weapons to retaliation and all-out nuclear war. 
This highlights the problem with the use of Chicken as a model of 
deterrence, for it stipulates that backing down is indeed preferred to 
fighting back. And classical deterrence theory assumes not only that 
some states hold this preference, but also that all do. 

 The only logically consistent resolution to this paradox is the exis-
tence of mutually credible threats, where each state prefers to fight 
rather than back down (Zagare and Kilgour 2000). Accordingly, 
if classical deterrence theory is correct that nuclear weapons make 
conflict the worst possible outcome—and thus, less preferable 
than backing down—then they are destabilizing, not stabilizing. 
If classical deterrence theory is not correct in this assumption, then 
the fundamental idea that deterrence is a game of Chicken falls 
apart. In any case, Zagare and Kilgour demonstrate that, beyond 
a certain threshold, the ability to impose additional costs has no 
effect on the stability of deterrence. Thus, as Morgan (2003, 133) 
argues, “Nuclear deterrence . . . is given too much credit for the long 
peace.” 

 To draw conclusions regarding the distinction between nuclear 
and conventional deterrence, one can focus on three themes. First, 
the concept of deterrence is broad and is not limited to either nuclear 
or conventional conflicts. Second, states have an interest in deterring 
both conventional and nuclear conflicts. And finally, classical deter-
rence theory’s claims about nuclear deterrence—which are the basis 
of the analytic distinction between nuclear and conventional deter-
rence—are contradicted both logically and empirically. Put together, 
these points indicate that deterrence theory should focus on general 
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explanations of the dynamics of deterrence, rather than limited expla-
nations of nuclear or conventional deterrence.  

  General Deterrence Revisited 

 As discussed at the outset of this chapter, an understanding of general 
deterrence is more important for an understanding of deterrence than 
immediate deterrence. Accordingly, what is really needed in deter-
rence theory is a theory of general deterrence. But Morgan (2003, 
86) argues that “at best we have fragments of a theory of general 
deterrence.” 

 However, perfect deterrence theory is a theory of general deter-
rence. This can easily be seen by examining the Unilateral Deterrence 
Game shown in  figure 1.3  (Zagare and Kilgour 2000, ch. 5). There 
are two players, Challenger and Defender. At node 1, Challenger can 
choose whether to cooperate or defect. If Challenger cooperates, the 
 Status Quo  persists. If Challenger chooses to defect, Defender has an 
opportunity to respond. At node 2, Defender can choose whether to 
concede, resulting in  Defender Concedes , or defy, giving Challenger 
the next choice. At node 3, Challenger can also choose whether to 
concede or defy. If Challenger concedes, the outcome is  Challenger 
Defeated . However, if Challenger chooses to defy, the outcome is 
 Conflict .      

 General deterrence fails as a result of some challenge to the status 
quo (i.e., Challenger chooses to defect at node 1). So if no such chal-
lenge occurs (Challenger cooperates at node 1), then general deter-
rence succeeds and the status quo remains unchanged. Immediate 
deterrence deals with attempts by defender to get the challenger to 
back down following an initial defection (Defender’s choice of how to 
respond at node 2 and Challenger’s choice of whether to back down 
at node 3). Clearly the Unilateral Deterrence Game is a model of 
general deterrence. 

 In addition to the model of unilateral deterrence reviewed here, 
perfect deterrence theory incorporates models of mutual and extended 
deterrence, which are also focused within the realm of general deter-
rence. Thus, perfect deterrence theory provides a theory of general 
deterrence. Unfortunately, however, the “empirical study of general 
deterrence is less extensive and less well developed than is the body of 
work on immediate deterrence” (Huth 1999, 63). I now turn to an 
examination of the difficult task of testing deterrence theory.  
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  Testing Deterrence Theory 

 Theories are useful to the extent that they help to understand and 
explain reality. To determine the usefulness of deterrence theory, 
empirical testing is needed (Harvey 1998). Two empirical approaches 
have been used in the deterrence literature: case studies and quanti-
tative analyses.  15   The case-study literature has focused on in-depth 
analyses of particular deterrence situations, but these studies have 
generally endeavored to criticize, rather than test, rational deterrence 
theory (e.g., George and Smoke 1974; Steinbruner 1976; Lebow 
1981; 1984; Jervis 1982/83; Jervis, Lebow, and Stein 1985; Lebow 
and Stein 1990). 

 The case-study literature has offered two primary criticisms of 
rational deterrence theory: one group (e.g., Steinbruner 1976; Lebow 
1981; Jervis, Lebow, and Stein 1985) takes issue with the notion 
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 Figure 1.3      Unilateral Deterrence Game.  
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of rationality, while another group (e.g., George and Smoke 1974) 
essentially takes issue with the nature of deductive theory. However, 
each is without merit (Wagner 1992). The psychological argument 
falls through once instrumental rationality is properly understood; 
the argument regarding the historical detail of deterrence situations 
relies on a f lawed understanding of deductive theory and the logic 
of explanation. In addition, case studies have focused exclusively on 
immediate deterrence. Furthermore, the case-study literature has 
been plagued with a variety of problems in the areas of concept for-
mation, selection bias, and lack of generalizations (Achen and Snidal 
1989; Huth and Russett 1990), which has greatly reduced its util-
ity for a general understanding of deterrence. Since developing such 
a general understanding of (general) deterrence is the goal of this 
book, the case-study literature does not provide an appropriate start-
ing point. 

 The quantitative empirical literature on deterrence (e.g., Russett 
1963; 1967; Huth and Russett 1984; 1988; 1993; Huth 1988; Wu 
1990) has examined the question of when deterrent threats work 
using large- N  quantitative analysis. The focus of these studies has 
been almost exclusively on extended-immediate deterrence. A great 
deal of work has been devoted to refining the population of extended-
immediate deterrence cases. However, there are two primary limita-
tions in the quantitative literature. 

 First, with few exceptions (e.g., Weede 1983, Huth and Russett 
1993), the quantitative literature has not addressed the subject of gen-
eral deterrence. Thus, extant quantitative research is unable to shed 
much light on the factors leading to the success or failure of general 
deterrence. Furthermore, because of the presence of selection effects, 
the findings on when deterrent threats work in immediate deterrence 
may be misleading. As Fearon (2002, 15) observes, “Hypotheses that 
are valid for general deterrence should appear exactly reversed if we 
look at cases of immediate deterrence.” 

 Second, the quantitative literature has not been connected with 
deterrence theory. Most of the quantitative literature (particularly the 
Huth and Russett studies) has been couched in terms of an expected-
utility theory of deterrence.  16   

 The potential challenger must consider whether or not to press his 
claim against the defender. The challenger has two options: either 
Back Down or Press Claim. If he presses the claim, the defender 
will either carry out her threat or not carry out her threat. The 
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 expected-utility equations for challenger’s two alternative courses of 
action are as follows: 

 EU Back Down  = U Back Down  (1.1) 
 EU Press Claim  = p Carry Out Threat U Threat Carried Out  +
                       (1 – p Carry Out Threat )U Successful Challenge  (1.2) 

 where U Back Down  is the utility to the challenger for backing down, 
U Threat Carried Out  is the utility if the defender carries out her threat, 
U Successful Challenge  is the utility if the challenge is successful (the defender 
does not carry out her threat), and p Carry Out Threat  is the probability 
that the defender will carry out her threat. If EU Press Claim > EU Back 

Down , the challenger will press ahead and immediate deterrence fails. 
But if EU Back Down > EU Press Claim , the challenger will back down and 
immediate deterrence is successful. 

 There are at least two serious limitations of this approach. First, the 
hypotheses tested have not been deduced. Rather, it has been inferred 
that factors such as relative power influence the above expected-utility 
calculations. Second, and more importantly, such an expected-utility 
approach is unable to capture the strategic interactions between the 
challenger and defender. The defender enters the model only through 
the probability that the threat is carried out. However, rational deter-
rence theory has moved beyond expected-utility models to game-the-
oretic models, which enable theorists to capture the importance of 
strategic interaction between the challenger and defender. 

 In summary, an unfortunate divide exists between formal theories 
and quantitative analyses of deterrence. There are several reasons for 
this disconnect: (1) while deterrence theory has typically focused on 
general deterrence, quantitative studies have focused almost exclu-
sively on immediate deterrence; (2) quantitative studies that have 
been done have generally not tested rational deterrence theory, but 
rather have tested independently developed hypotheses; and (3) when 
studies have harkened back to rational deterrence theory, they have 
typically examined classical deterrence theory, a formal framework 
characterized by logical inconsistency and empirical inaccuracy. 

 An example of this continuing divide is Danilovic’s (2001b; 2002) 
recent quantitative study of extended deterrence. Danilovic argues 
that a state’s inherent credibility—determined in large part by its 
regional interests—is a far more important predictor of deterrence 
outcomes than attempts to shore up credibility through the use of 
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commitment strategies recommended by Schelling (1960; 1966) and 
other classical deterrence theorists. However, she does not explicitly 
tie her quantitative analysis to any theory of deterrence. Thus, it is left 
to the reader to bridge this divide. 

 Fortunately, through her focus on credibility, Danilovic (2002) 
directly addresses a key distinction between perfect and classical 
deterrence theory. As discussed previously, the reason that classical 
deterrence theorists focus on commitment tactics as ways to shore up 
credibility is that they assume that all threats are inherently incred-
ible. Zagare and Kilgour (2000), on the other hand, argue that states’ 
threats are only credible to the extent that the state actually prefers 
conflict to backing down. Accordingly, Danilovic’s analysis can be 
seen as an attempt to determine what factors (relative power, regional 
interests, and democracy) lead states to prefer conflict over backing 
down. 

 Since rational deterrence theory is primarily expressed through 
game-theoretic models, empirical tests of the theory need to be able 
to test predictions that result from such models. There are two pri-
mary avenues available for such tests: evaluation of equilibrium pre-
dictions and evaluation of relationship predictions (Morton 1999). 
Evaluation of equilibrium predictions entails comparison of the 
outcome predicted in equilibrium at each observation with the out-
come actually observed. Bennett and Stam’s (2000b) test of Bueno 
de Mesquita and Lalman’s (1992) International Interaction Game 
is an example of such evaluations of equilibrium predictions. Once 
one relates Danilovic’s (2002) argument about inherent credibility to 
Zagare and Kilgour’s (2000) arguments about credibility, it becomes 
clear that her analysis is at least indirectly an evaluation of perfect 
deterrence theory’s relationship predictions.  

  Structure of the Inquiry 

 In this book, I endeavor to improve our understanding of general 
deterrence. This chapter has emphasized three main points. First, 
general deterrence is more important for understanding international 
conflict than immediate deterrence is. Second, although classical 
deterrence theory represents the conventional wisdom, it is badly 
flawed. Third, a divide exists between formal deterrence theory and 
quantitative analyses of deterrence. 

 Perfect deterrence theory provides a marked improvement over 
classical deterrence theory (Quackenbush 2011). However, although 
perfect deterrence theory is empirically plausible, it has not yet been 
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subjected to rigorous empirical testing. Perfect deterrence theory pro-
vides an ideal opportunity for bridging the divide between formal 
theory and quantitative analysis. This bridge is built through empiri-
cal testing and theoretical extensions of perfect deterrence theory. 

 The first obstacle to the empirical analysis of general deterrence 
is case selection. Few have attempted to define selection criteria 
for cases of general deterrence. Therefore, in  chapter 2 , I focus on 
selecting cases of general deterrence. I argue that dyads that have 
the opportunity for conflict are in general deterrence situations; the 
objective of general deterrence is to reduce other states’ willingness 
for conflict, given that the opportunity exists. To measure the oppor-
tunity for conflict, I develop the concept of a politically active dyad. 
I then use Braumoeller and Goertz’s (2000) methodology for neces-
sary conditions to compare active dyads with previous measures of 
opportunity. 

 The next important step in the empirical examination of general 
deterrence is testing predictions of perfect deterrence theory. The 
most complete test of perfect deterrence theory—which thereby leads 
to the most complete understanding of general deterrence—is to 
evaluate both equilibrium and relationship predictions of the theory. 

 In  chapter 3 , I focus on testing the equilibrium outcome predic-
tions of perfect deterrence theory. Since the equilibrium predictions of 
perfect deterrence theory rely on the actors’ preferences, this requires 
explicit specification of utility functions for the actors involved. To do 
this, I employ a modification of the technique pioneered by Bueno 
de Mesquita and Lalman (1992), using relative power as a measure 
for probability of victory and measuring utilities based on similarity 
of alliance portfolios. 

 Evaluation of equilibrium predictions is complicated by the pres-
ence of multiple equilibria. If all equilibria were unique, then one 
could determine which equilibrium is predicted for each dyad-year, 
and whether that prediction is satisfied. But with multiple equilib-
ria (which is generally the case under incomplete information condi-
tions), perfect deterrence theory does not make a single prediction. 
However, I am able to overcome this limitation by using a multinomial 
logit technique similar to that used by Bennett and Stam (2000b). 

 Following this empirical test of perfect deterrence theory, in  chap-
ter 4 , I extend deterrence theory by examining the simultaneous con-
duct of direct and extended deterrence through a three-actor game. 
Snyder (1961) argues that states pursue direct deterrence even while 
they pursue extended deterrence. Thus, for example, during the Cold 
War the United States attempted to deter a Soviet attack on itself, 
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even as it attempted to deter Soviet attacks on Germany and else-
where. However, extant theories of deterrence have considered direct 
and extended deterrence situations in separate models. Furthermore, 
extant theories of extended deterrence—even while discussing the 
importance of the protégé—have not included the protégé within the 
theoretical model. 

 In  chapter 5 , I test perfect deterrence theory’s prediction about 
the relationship between unilateral and mutual deterrence by apply-
ing the theory to examine the impact that varied dispute resolution 
arrangements have on future discord. This application, based primar-
ily on how levels of satisfaction lead to different types of deterrence, 
allows formulation of explicit expectations for the relative stability of 
militarized conflict settlements. I conceptualize peace periods fol-
lowing dispute settlements as situations of mutual or unilateral deter-
rence, based upon the method of resolution applied to the preceding 
dispute. Relations following imposed settlements are modeled as 
unilateral deterrence situations, while affairs subsequent to negoti-
ated settlements, as well as disputes ending without a settlement, are 
viewed as examples of mutual deterrence. Utilizing this approach, I 
logically derive hypotheses regarding durations of peace and then test 
these hypotheses using duration analysis. 

 In the final chapter, I summarize the steps taken in this book to 
bridge the formal/quantitative divide in the study of deterrence. I also 
highlight several primary implications for future research. Finally, I 
outline implications that this research has for the conduct of foreign 
policy .  
   



     Chapter 2 

 General Deterrence Case Selection   

   An important step in any empirical analysis is the selection of 
appropriate cases to examine. As Most and Starr (1989, 47) point 
out, improper case selection can cause “the attainment or the isola-
tion of answers to the questions [posed] . . . [to be] logically precluded 
by [the] method of selecting cases.” For example, selection on the 
dependent variable precludes examination of sufficient conditions. 
Thus, one cannot uncover the causes of war by selecting only cases 
where wars have occurred. Or, more particular to the subject of this 
book, one cannot fruitfully examine the dynamics of deterrence by 
selecting only cases where deterrence has failed. 

 In this chapter, I argue that dyads with the opportunity for inter-
national conflict are in situations of general deterrence. Therefore, 
the key to general deterrence case selection is the identification of the 
opportunity for conflict. Although a variety of techniques have been 
employed (most notably the concept of politically relevant dyads) in 
an attempt to measure opportunity, these extant measures have not 
been very successful in identifying opportunity for conflict (Clark 
and Regan 2003). 

 Accordingly, I develop the concept of a  politically active dyad , a 
refinement of the concept of politically relevant dyad. I use contigu-
ity, power status, and alliances as defining characteristics of active 
dyads. I then use Braumoeller and Goertz’s (2000) methodology for 
necessary conditions to compare active dyads with relevant dyads, the 
politically relevant international environment (PRIE), and regional 
dyads. The results of this test indicate that politically active dyads do 
capture opportunity as a necessary condition for international con-
flict. The dyads coded as active by this enhanced definition will be 
the cases selected for the empirical analyses to follow in  chapter 3 .  
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  General Deterrence Case Selection 

 Selection of deterrence cases has been a subject of much disagree-
ment, primarily between quantitative and case-study researchers. An 
important part of the debate in  World Politics  in 1989–90 (Achen and 
Snidal 1989; George and Smoke 1989; Jervis 1989; Lebow and Stein 
1989; 1990; Huth and Russett 1990) dealt with the proper identi-
fication of immediate deterrence cases. Unfortunately, however, the 
existing deterrence literature provides little guidance on the selection 
of general deterrence cases. Previous efforts to identify general deter-
rence cases have typically focused on (enduring) rivalries or territorial 
disputes. 

 Huth and Russett (1993) examine general deterrence between 
enduring rivals. They argue that “the population of enduring rival-
ries in the international system includes  all  dyadic relations in which 
a dispute created the possibility of one or both parties resorting to 
overt military force to achieve a gain or redress a grievance” (Huth 
and Russett 1993, 63, emphasis added). According to this line of 
reasoning, then, enduring rivalries are the proper cases for the study 
of general deterrence. Similarly, Diehl and Goertz focus attention on 
rivalries, whether or not they become enduring, and argue that “the 
rivalry approach provides a solution” (Diehl and Goertz 2000, 91) 
to problems with deterrence case selection. However, the utility of 
the rivalry approach for general deterrence case selection is limited 
in part because identification of the initiation and termination dates 
of rivalries is problematic (Diehl and Goertz 2000). Furthermore, 
rivalries are defined as dyads that have fought a militarized interstate 
dispute (MID); therefore, deterrence in dyads that have not fought 
would escape attention. 

 Other criteria have been used to identify general deterrence cases. 
For example, Quackenbush and Zagare (2001) use territorial disputes 
to select cases of general deterrence. As Quackenbush and Zagare 
(2001, 5) argue, the justification for doing so is that “the territorial 
disputes identified by Huth (1996) are cases of general deterrence, 
since at least one side (the challenger) has an interest in revising the 
status quo and the other (the target) has an interest in preventing him 
from doing so.” 

 Morgan (1983; also see Huth 1988) sees the maintenance of 
armed forces as indicative of general deterrence behavior. One can 
safely assume that every state wishes to deter attacks against itself—
this is the basic rationale for the maintenance of armed forces. This 
is essentially identical to the assumption within the alliance portfolio 
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literature (Bueno de Mesquita 1975; 1978; Signorino and Ritter 
1999) that every state has a defense pact with itself.  1   Therefore, the 
difficult part of general deterrence case selection is not determining 
who makes deterrent threats (everyone does), but rather what states 
the threats are directed against. General deterrent threats are directed 
against any state that might consider an attack, but it can be difficult 
to identify exactly which states might do so. Deterrence is a dyadic 
relationship, but how does one identify what dyads form general 
deterrence relationships? 

 The key to general deterrence case selection then is to identify 
which states may consider attacking which other states. Enduring 
rivalries and territorial disputes clearly identify general deterrence 
relationships—that is, cases where at least one state in a dyad has an 
incentive to contest the status quo and the other state has an incen-
tive to defend it. However, it is also clear that other dyads, which have 
neither an enduring rivalry nor a territorial dispute, may be in general 
deterrence relationships as well. 

 To understand why, one can consider each of these concepts in 
turn. According to Diehl and Goertz (2000), a dyad is in a rivalry if 
they engage in a MID. Thus, selecting all rivalries as cases of general 
deterrence would capture (by definition) all failures of general deter-
rence.  2   However, identification of the length of a rivalry, and thus the 
span of general deterrence, requires the assumption that the rivalry 
begins either with the first dispute (and thus deterrence failed when it 
was attempted for the first time), or at some arbitrary length of time 
before the first dispute and after the last.  3   

 While territorial disputes are certainly an important source of 
international conflict (Bremer 1992; Vasquez 1993; Huth 1996), 
they are not the only source. Wars and other forms of international 
conflict are fought for a variety of reasons (Holsti 1991), and these 
conflicts are failures of deterrence regardless of whether or not they 
are territorial in nature. But an exclusive focus on territorial claims 
as a means of selecting cases of general deterrence would miss these 
nonterritorial cases. Therefore, in order to define criteria for the selec-
tion of general deterrence cases that are as inclusive as possible, I must 
turn elsewhere.  

  Opportunity, Willingness, and General Deterrence 

 The states that might consider an attack on a particular state are those 
that have the opportunity to fight that state.  4   Most and Starr (1989) 
present opportunity and willingness as a pre-theoretic framework 
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in the analysis of international conflict. Opportunity is essentially 
the “possibility for militarized conflict between two states,” while 
willingness refers to the “desire by two states to engage in milita-
rized conflict.” In order for states in a dyad to become involved in 
an international conflict, they must have both the opportunity and 
the willingness to fight. Thus, “opportunity and willingness should 
be viewed as jointly necessary conditions; neither alone is sufficient” 
(Most and Starr 1989, 40). Dyads that have the opportunity for 
conflict are in general deterrence situations; the objective of general 
deterrence is to reduce other states’ willingness for conflict, given 
that the opportunity exists.  5   

 Several attempts to identify those dyads having opportunity for 
conflict have been made. One such attempt is the concept of  regional 
dyads . Bueno de Mesquita (1981) divides the world into five different 
regions: Europe, Asia, the Middle East, the Americas, and Africa. 
“Membership in a region is held by any state physically located in the 
region and by any state that has taken a sustained and active interest 
in the affairs of one or more portions of the physical region” (Bueno 
de Mesquita 1981, 95). Bueno de Mesquita selects only dyads within 
the same region to analyze, arguing that “any analysis that heavily 
emphasizes these uninteresting cases [nonregional dyads] is itself 
bound to be uninteresting” (1981, 95). 

 Bueno de Mesquita correctly argues (at least implicitly) against the 
inclusion of dyads with a zero probability of fighting. However, it 
is clear that regional dyads exclude some dyads that do have a posi-
tive probability of fighting. For example, although Italy and Austria-
Hungary were each involved in the Boxer Rebellion in China in 
1900, neither is considered to be a member of the Asian region. 
Furthermore, regional dyads do not exclude all dyads without oppor-
tunity for conflict (Lemke 1995). Consider Lesotho and Cameroon; 
each state is in Africa, but their chances of fighting are likely to be 
zero. Perhaps the most fundamental problem with the concept of 
regional dyads is that the defining characteristics (i.e., “a sustained 
and active interest”) have more to do with a state’s willingness, rather 
than opportunity, for conflict in a region. 

 A more broadly used concept for the identification of dyads that 
have opportunity for conflict is the concept of  politically relevant 
dyads . This concept stems from Weede’s (1976) definition of “politi-
cal-military relevance,” which uses three defining characteristics: (1) 
contiguity, (2) major-power presence, and (3) latent territorial con-
flict. If at least one of those conditions is present in a dyad, that dyad 
is said to be politically relevant.  6   
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 Weede (1983) modifies this concept in a study of extended general 
deterrence. He defines nations as strategically interdependent if they 
are contiguous or if at least one of them is a superpower. Furthermore, 
if a dyad is either strategically interdependent or has a latent territo-
rial conflict, it is said to be politically and militarily relevant. Thus, 
the main difference between his 1976 definition is that superpower 
(rather than simply major power) status is a defining characteristic. 

 Apart from any consideration of how they perform in identify-
ing opportunity for international conflict, Weede’s definitions suffer 
from one major flaw: the use of latent territorial conflict as a defining 
characteristic. While latent territorial conflict is an important cause of 
disputes and war (Vasquez 1993; 1995; Huth 1996), it is a determin-
ing factor of a state’s willingness, not opportunity, for conflict. Thus, 
Weede’s measure conflates opportunity and willingness. Therefore, 
since the concept of political relevance is concerned with opportunity 
for conflict, latent territorial conflict should not be used as a defining 
characteristic.  7   

 Perhaps for this reason, subsequent studies using relevant dyads 
(e.g., Maoz and Russett 1992; 1993; Oneal and Russett 1997) have 
not incorporated the territorial-conflict criterion. Thus, the “stan-
dard” definition of political relevance can be considered to focus on 
the contiguity and major-power criteria.  8   Maoz and Russett clearly 
state the reasoning behind these selection criteria:

  Over the period 1946–86 the international system averaged about 110 
countries per year, which would give us roughly 265,000 dyad-years 
to study. But the vast majority are nearly irrelevant. The countries 
comprising them were too far apart and too weak militarily, with few 
serious interests potentially in conflict, for them plausibly to engage in 
any militarized diplomatic dispute (Maoz and Russett 1993, 627).   

 However, by dropping the nonrelevant dyads they retained only 74 
percent of the disputes in the MID data set. Thus, if relevant dyads 
are those dyads that can “plausibly” engage in a dispute, they have 
clearly excluded relevant cases for their analysis. The proper universe 
of dyads to study is the set of dyads that have a positive (but not neces-
sarily very much greater than zero) probability of conflict (Mahoney 
and Goertz 2004). It is clear that many of their excluded cases did 
have a positive probability of conflict (indeed, many of them fought). 
One such example is the dyad of Israel and Iraq. They are not contigu-
ous, nor are they major powers. Hence, this dyad is not considered to 
be a politically relevant dyad. However, they have fought on opposite 
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sides of several MIDs. Therefore, the “standard” definition of politi-
cal relevance is limited as a measure of the opportunity for conflict 
(Clark and Regan 2003), although there is currently no evidence that 
it introduces selection bias into research (Lemke and Reed 2001). 

 Maoz (1996) offers a refinement of political relevance: the  politi-
cally relevant international environment  (PRIE). A state’s PRIE 
includes all contiguous states, as well as “regional powers of its own 
geographic region” and “major powers with global reach capacity” 
(Maoz 1996, 139). Clearly, the major change in this concept is the 
distinction between regional and global powers ( table 2.1 ). However, 
the PRIE accounts for only 87.3 percent of MIDs; hence it is still an 
imperfect measure of opportunity for conflict.      

 In an attempt to overcome the limitations of the politically rele-
vant dyads and regional dyads, Lemke (1995; cf. Lemke 2002) opera-
tionalizes the concept of a  relevant neighborhood .  9   He argues that 
identifying opportunity for conflict is important because only the 

 Table 2.1   Global and regional powers, 1816–2000 

State Years  Type of 
reach 
capacity 

Region

Quackenbush Maoz (1996) Major power

United States 1823–97 1823–98 Regional Americas
1898–2000 1899–1992 1898–2000 Global World

Great Britain 1816–2000 1816–1992 1816–2000 Global World
France 1816–1940 1816–1940 1816–1940 Global World

1945–2000 1944–92 1945–2000 Global World
Prussia/

Germany
1816–66 1816–66 1816–1918 Regional Europe

1867–1918 1867–1918 Global World
1925–45 1925–45 1925–45 Global World
1991–2000 1991–2000 Regional Europe

Austria-
Hungary

1816–1918 1816–1918 1816–1918 Regional Europe

Italy 1860–1943 1861–1943 1860–1943 Regional Europe, 
Africa

Russia/Soviet 
Union

1816–1917 1816–1917 1816–1917 Regional Europe, 
Asia

1922–91 1922–91 1922–2000 Global World
1992–2000 1992 Regional Europe, 

Asia
China 1950–92 1949–92 1950–2000 Regional Asia
Japan 1895–1945 1895–1945 1895–1945 Regional Asia

1991–2000 1991–2000 Regional Asia
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“ability to overcome the ‘tyranny of distance’ and move resources 
into other countries allows the leaders of a state to go to war with 
others” (Lemke 1995, 24). 

 An alternative approach is to treat opportunity empirically rather 
than utilizing opportunity as a case selection mechanism. Kinsella 
and Russett (2002) distinguish between opportunity variables (e.g., 
power, contiguity, and proximity) and willingness variables (e.g., 
democracy, dependence, and international organizations) in a probit 
analysis of all dyads between 1950 and 1992. They find that contigu-
ity and proximity are consistently strong predictors of international 
conflict. 

 Clark and Regan (2003) and Xiang (2010) make more direct 
attempts to deal with opportunity as a necessary condition for inter-
national conflict. They argue that opportunity is an unobservable 
phenomenon and attempts to measure it through proxy variables 
(i.e., political relevance) are limited because of measurement error. 
Therefore, they develop split population models (a hazard model 
for Clark and Regan [2003] and a binary response model for Xiang 
[2010]) in order to make inferences about the causes of MIDs while 
controlling for the presence or absence of opportunity. 

 Clearly, this is a fundamentally different way to handle opportu-
nity as a necessary condition for international conflict. Unfortunately, 
since the split population technique is very restrictive on the empir-
ical model employed, it is not appropriate for all research designs. 
Furthermore, I would argue that opportunity is no more unobserv-
able than many of the other concepts we frequently use in inter-
national relations (e.g., power), so it is not necessary to “abandon 
ship.” Ultimately, the difference boils down to how scholars handle 
opportunity as a necessary condition for international conflict, and 
as Goertz and Starr (2003, 12) argue, “There is no  one single  valid 
interpretation of the necessary condition concept.” I follow the stan-
dard assumption in the literature by assuming that we can identify 
opportunity as a case selection mechanism, but seek to improve upon 
previous measures. 

 I have argued that the proper mechanism for the selection of the 
universe of general deterrence cases is identification of dyads pos-
sessing the opportunity for conflict. Unfortunately, extant measures 
of opportunity for conflict—whether regional dyads (Bueno de 
Mesquita 1981), politically relevant dyads (Weede 1976), the PRIE 
(Maoz 1996), or relevant neighborhoods (Lemke 1995)—are inad-
equate, since they classify many dyads that have fought as not having 
the opportunity to do so. Although Lemke and Reed (2001) find 
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no evidence that the common definition of relevant dyad (based on 
contiguity and major-power status) introduces selection bias, it none-
theless does not identify opportunity for conflict (Clark and Regan 
2003). In this chapter, I develop a new concept—politically active 
dyads—that captures the notion of opportunity as being a necessary 
condition for international conflict.  

  Politically Active Dyads: Defining Characteristics 

 The most comprehensive path to selecting cases of general deterrence 
is identifying those dyads that have the opportunity for militarized 
conflict. Since opportunity is a necessary condition for conflict, the 
ideal definition of active dyads would include all dyads that have 
become engaged in international conflict. A definition of active dyads 
must determine those states that have the military capacity to reach 
one another. This capacity depends on the particular transportation 
assets available. In the nineteenth and early twentieth centuries, ship-
ping and railroads were vital for power projection. Since the end of 
World War I, air transport has become increasingly important as well. 
Furthermore, consideration of terrain features such as mountains, des-
erts, and major forests could be considered. However, a definition of 
active dyads incorporating these factors would be very complicated. 

 Saying that states have the opportunity for conflict with other 
states only if they have the military capacity to reach one another 
is in essence an argument about proximity. States can reach other 
states militarily if they are geographically proximate. Power projec-
tion assets such as air and naval forces are essentially tools that states 
use to overcome the constraints of geography, labeled the “tyranny of 
distance” by Lemke (1995). Identification of each state’s power pro-
jection assets over time would be prohibitively time consuming and 
unduly complicated. Fortunately, there are concepts available that can 
serve as proxies for power projection capabilities, enabling the devel-
opment of a relatively simple definition of active dyad. The factors 
used to determine which dyads are active are contiguity, power status, 
and alliances. 

  Contiguity 

 Contiguity is the simplest conceptualization of proximity available. 
Any pair of contiguous states is able to fight. Notice that this is coun-
ter to Lemke’s argument that “some neighbors . . . cannot fight each 
other” (1995, 30–1). Clearly, each state in a contiguous dyad has the 
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 opportunity  to march a platoon of infantry across its border, even if 
difficulties created in projecting power to distant borders might nega-
tively impact their willingness to do so. 

 States can also be contiguous through colonies: either between 
two colonies, or between one colony and another state’s homeland 
territory. Colonial contiguity is an important determinant of the 
opportunity for conflict because the opportunities created by borders 
of homeland territory are created by colonial borders as well (Starr 
and Most 1976; Maoz and Russett 1992). Therefore, all contiguous 
dyads—either directly or indirectly through colonies—are considered 
to be politically active.  

  Power Status 

 Major powers are, by definition, able to project power far beyond 
their boundaries. Major powers have the transportation capacity to 
move their military forces over vast distances and supply them. Thus, 
major powers not only form active dyads with their neighbors, but 
also with other states in the international system. For example, con-
sider the Falklands War of 1982, which was possible only because 
the United Kingdom was able to project its power to the South 
Atlantic. 

 The standard definition of political relevance classifies major pow-
ers as being relevant with all other states. However, even within the 
group of major powers, there are significant differences between 
the power projection capabilities of states. While a limited number 
of states have truly global reach, other major powers can only proj-
ect power regionally. Therefore, following Maoz (1996), I differen-
tiate between global powers and regional powers. Regional powers 
form active dyads with all states within the region(s) of the regional 
power,  10   whereas global powers form active dyads with all states in 
the international system.  

  Alliances 

 Thus far, the criteria for a dyad to be considered active are contiguity 
and power status. Hence, these criteria are equivalent to those used 
by Maoz (1996) in defining a state’s PRIE. But as discussed previ-
ously, these two criteria alone are insufficient to capture all dyads 
with the opportunity for conflict. Therefore, some noncontiguous, 
minor power dyads are indeed active. I argue that they reach one 
another through alliances. 
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 That alliances play an important role in creating the opportunity 
for conflict can be seen from Starr and Most’s (1976, 611) argument 
that, “while a nation’s borders are not readily manipulable by policy 
makers, its alliances are. It may be reasonable, therefore, to interpret 
alliance formations (and dissolutions) as attempts by policy makers to 
alter their border-related risks and opportunities—or, in other words, 
as efforts to ‘create’ or ‘destroy’ borders.” By this same line of reason-
ing, one can interpret alliances as ways of “creating” and “destroy-
ing” opportunity for international conflict.  11   

 The first way that alliances create opportunity is through alliances 
between minor powers. An alliance enables a state to militarily reach 
the neighbors of its ally. Consider Iraq and Israel, for example. They 
have fought in several disputes, and Iraq contributed to the Arab 
war effort in the Yom Kippur War of 1973. How was Iraq able to 
reach Israel? Through its alliance with Jordan and Syria, neighbors 
of Israel. 

 There is one other way that states can reach one another, forming 
an active dyad. Major powers have the transportation capacity to proj-
ect power, and thus fight, over great distances. If allied with minor 
powers, the major powers can use their own transportation assets to 
transport the minor power’s forces to the battlefield as well. Thus, 
if a state is allied with a major power, it potentially forms an active 
dyad with all states the major power does.  12   However, since the minor 
power must rely on the major-power’s transportation assets to reach 
distant lands, there must be some willingness on the part of the major 
power to do so. This willingness comes in when the major power is 
in a dispute with another state. Therefore, a state allied with a major 
power forms an active dyad with all states that the major power is 
active and engaged in a MID with (active dyads created this way 
cease to be active when the dispute is over). Consider, for example the 
involvement of several South American states (minor, of course, but 
still involvement) in World War II. Similarly, consider New Zealand, 
which sent forces to Korea in the Korean War. If a definition of active 
dyads is to include all dyads that have a chance of being involved 
in conflict, it needs to include these dyads, for they clearly had the 
opportunity for conflict.  13    

  Summary 

 In summary, I have developed the concept of politically active 
dyads—an improvement over the concept of political relevance—in 
an attempt to identify the opportunity for international conflict. A 
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dyad is defined here as being active if at least one of the following 
characteristics applies:  

   The members of the dyad are contiguous, either directly or through  ●

a colony,  
  One of the dyad members is a global power,   ●

  One of the dyad members is a regional power in the region of the  ●

other,  
  One of the dyad members is allied to a state that is contiguous to  ●

the other,  
  One of the dyad members is allied to a global power that is in a  ●

dispute with the other, or  
  One of the dyad members is allied to a regional power (in the region  ●

of the other) that is in a dispute with the other.    

 These can be considered as substitutable means of achieving 
opportunity (Cioffi-Revilla and Starr 1995). One reason why previ-
ous measures of political relevance have not worked is that they have 
not captured all the substitutable means of achieving opportunity.   

  Measuring Political Activeness 

 In this section, I detail the measurement of political activeness as defined 
above. This will enable determination of which dyads have the oppor-
tunity for conflict and which dyads do not. The unit of analysis in this 
chapter is the dyad-year. Although the analysis in  chapter 3  will focus 
on the directed dyad-year, the dyad-year is sufficient for now because 
political activeness is a nondirected phenomenon. That is, if dyad A ver-
sus B is active, then dyad B versus A is active as well. An interstate dyad 
is defined as any pair of states that are members of the interstate system, 
where system membership is defined by the rules of the Correlates of 
War (COW) project (Small and Singer 1982, 38–43).  14   This results in a 
total of 656,870 dyad-years for the period 1816–2000. 

 MIDs are used to identify cases of international conflict in order to 
test the efficacy of this measure of political activeness for identifying 
the opportunity for conflict. For a disagreement between states to 
be considered a MID, at least one of the following events of military 
confrontation must occur: (1) an explicit threat to resort to military 
force; (2) a mobilization, deployment, or other display of military 
force; or (3) an actual resort to military force. For these acts to be 
included, they “must be explicit, overt, nonaccidental, and govern-
ment sanctioned” (Gochman and Maoz 1984, 586).  15   
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 Since the focus in this book is on whether particular dyads have 
fought, the dyadic MID data (Maoz 2005) are used. This data set 
eliminates conflict observations for dyads within a multilateral dis-
pute that, while listed on opposing sides of a dispute, never threat-
ened, displayed, or used force against each other. For example, the 
Bulgaria-Poland dyad is eliminated from World War II, since Poland 
was conquered by Germany long before Bulgaria entered the war. 
The MID variable equals 1 for all dyad-years in which there was a 
dyadic MID, and equals 0 otherwise. No distinction is made here 
between originators of a dispute and joiners; since the focus is on the 
opportunity for conflict, that opportunity is necessary for conflict 
regardless of when a dyad becomes involved in a dispute. 

 I now turn to a discussion of the measurement of each of the defin-
ing characteristics of politically active dyads: contiguity, power status, 
and alliances. 

  Contiguity 

 Contiguity is determined using the new version 3 COW contigu-
ity data (Stinnett, Tir, Schafer, Diehl, and Gochman 2002; see also 
Gochman 1991). The data set includes six classifications of dyadic 
contiguity: contiguous by land, contiguous by 12, 24, 150, or 400 
miles or less of water, or noncontiguous. The same six categories are 
used for the colonial contiguity data.  16   Following standard practice 
(e.g., Bremer 1992; Maoz and Russett 1992; 1993; Senese 1996), 
I dichotomize contiguity by considering those states contiguous by 
land or less than 150 miles of water to be contiguous, and others to 
be noncontiguous.  17   This dichotomization is done separately for both 
direct and colonial contiguity.  

  Power Status 

 As discussed above (table 2.1), Maoz (1996) distinguished between 
global and regional powers. The baseline for his classification is the 
list of major powers coded by the COW project (Small and Singer 
1982). For example, while Prussia/Germany is considered to be a 
major power from 1816 to 1918 (and then again later), Maoz codes 
Prussia/Germany as a regional power in Europe from 1816 to 1866 
and as a global power from 1867 to 1918. 

 However, there are some discrepancies between the dates of the 
COW major-power status and the dates that Maoz uses. For example, 
France is classified as regaining major-power status in 1945, yet Maoz 
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classifies France as a global power starting in 1944. Furthermore, 
the COW data have been updated since Maoz’s work, with Germany 
and Japan reentering as major powers starting in 1991. Therefore, 
although basically following Maoz’s (1996) classifications, I have 
modified the dates to make them more consistent with the COW 
major-power dates, as shown in table 2.1. The key changes from 
Maoz’s (1996) coding that I employ here are in the date of the 
American transition from a regional to a global power, the date of 
France’s reentry as a major power following World War II, Germany 
and Japan’s reentry as major powers in 1991, and the date of China’s 
entry as a major power.  

  Alliances 

 In order to determine what alliances states have been members of, I 
rely on the COW alliance data set (Singer and Small 1966; Small and 
Singer 1969).  18   Although this data set includes three different types of 
alliance (mutual defense pacts, neutrality agreements, and ententes), 
for the purposes of this study the only important factor is whether or 
not an alliance is present.  19   Therefore, these data are dichotomized to 
identify the presence or absence of an alliance within a dyad. 

 With the specification of the measurement of the individual vari-
ables in hand the classification of each dyad as active or not is possible. 
However, this is not a completely straightforward procedure. First, 
intermediate variables identifying the presence or absence of each 
individual defining characteristic were created. For example, variables 
indicating that a state’s “ally is a global power” or a state’s “ally is 
colonially contiguous to the other member of the dyad” are needed 
to identify active dyads. These variables were created for each state in 
each of the 656,870 dyad-years from 1816 to 2000. A FORTRAN 
program (which is given in appendix 1) was created to compute these 
variables. These intermediate variables are then used to determine 
whether each dyad-year was active or not according to the definition 
detailed in the preceding section.  20     

  Do Active Dyads Identify Opportunity for Conflict? 

 The purpose of this chapter is to select cases of general deterrence for 
the empirical analyses to follow. I have argued here that dyads that 
have the opportunity for international conflict are in situations of 
general deterrence. Therefore, the identification of opportunity for 
conflict provides selection of the broadest range of deterrence cases. 
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In order to identify this opportunity, a definition of active dyad—
based on contiguity, power status, and alliances—has been developed 
and the measurement of variables has been specified. It remains to be 
seen, however, how well the proposed definition of active dyad identi-
fies opportunity for conflict. 

 As Most and Starr (1989) argue, opportunity is a necessary con-
dition for international conflict. Thus, international conflict (and 
hence, general deterrence failure) is not possible within a dyad unless 
the opportunity for conflict exists. Since the concept of political 
activeness is used to identify opportunity for conflict, one should 
find that only politically active dyads have fought, that is, that no 
dyads that have fought have been classified as nonactive. To the 
extent that this is not the case, measurement error exists (Lemke and 
Reed 2001). 

 Cross-tabulations of different conceptions of opportunity and 
MIDs allow for easy examination of how well each measure captures 
recorded instances of international conflict.  Table 2.2a  shows the 
cross-tabulation of political relevance (based solely on contiguity and 
major-power status) and MIDs. Each observation is a dyad-year, for a 
total of 656,870 dyad-years. Out of 3002 dyad-years in which there 
was a MID, 357 are classified as irrelevant by the standard definition. 
Thus, political relevance captures 88.1 percent (2645/3002) of dis-
pute dyad-years while classifying only 13.9 percent of all dyad-years 
as relevant.  21                       

 The cross-tabulation of Maoz’s (1996) PRIE and MIDs is shown 
in table 2.2b. Out of 3002 dyad-years in which there was a MID, 425 
are classified as irrelevant by the PRIE. Therefore, 11.4 percent of all 
dyad-years are classified as relevant by the PRIE, and 85.8 percent 
(2577/3002) of dispute dyad-years are captured.  22   The PRIE considers 
fewer dyad-years to be relevant than the standard definition of political 
relevance, but it also accounts for fewer cases of international conflict. 

 The cross-tabulation of Bueno de Mesquita’s (1981) regional 
dyads and MIDs is shown in table 2.2c. Out of 3002 dyad-years 
in which there was a MID, 248 are considered by regional dyads 
to lack opportunity. Therefore, 33.2 percent of all dyad-years are 
classified as having opportunity by regional dyads, and 91.7 percent 
(2754/3002) of dispute dyad-years are captured. Regional dyads 
account for more cases of international conflict than political rel-
evance or the PRIE, but also consider significantly more dyad-years 
to have opportunity. 

 These data for political relevance, the PRIE, and regional dyads 
(table 2.2a–c) provide a baseline with which politically active dyads 
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can be compared. The cross-tabulation of active and MID is shown in 
table 2.2d, and only 150 dispute dyad-years are classified as nonactive.  23   
Thus, this measure accounts for 95.0 percent of all dispute dyad-years 
while classifying only 29.8 percent of all dyad-years as being active. 

 Clearly, the measure of political activeness developed here more 
completely captures recorded instances of international conflict than 

 Table 2.2a     Cross-tabulation of politically relevant versus MID 

MID Politically relevant Total

0 1

0 565,377 88,491 653,868
1 357 2645 3002
 Total 565,734 91,136 656,870

 Table 2.2b     Cross-tabulation of PRIE versus MID  

MID PRIE Total

0 1

0 581,794 72,074 653,868
1 425 2577 3002
 Total 582,219 74,651 656,870

 Table 2.2c     Cross-tabulation of regional dyad versus MID  

MID Regional dyad Total

0 1

0 438,215 215,653 653,868
1 248 2754 3002
 Total 438,463 218,407 656,870

 Table 2.2d     Cross-tabulation of politically active versus MID  

MID Politically active Total

0 1

0 461,073 192,795 654,868
1 150 2852 3002
 Total 461,223 195,647 656,870



 UNDERSTANDING GENER AL DET ERRENCE36

political relevance, the PRIE, or regional dyads. Furthermore, while 
active dyads classify significantly more dyad-years as having oppor-
tunity than either political relevance or the PRIE, it captures fewer 
dyad-years than regional dyads do. However, since the purpose here 
is to identify the opportunity for international conflict, one would 
like for the definition of political activeness to capture 100 percent 
of all MIDs. Since that is not the case, it is clear that all of these 
concepts are imperfect indicators of the opportunity for international 
conflict. 

 The simple response to the observation that dyads considered to 
lack opportunity have engaged in MIDs would be to conclude that 
none of these concepts captures opportunity as a necessary condi-
tion, and therefore, all should be discarded. However, such a response 
ignores the reality that data are inevitably measured with error, as well 
as issues of reliability and validity (Braumoeller and Goertz 2000, 
848). How then can one evaluate the extent to which these concepts 
capture opportunity as a necessary condition? And furthermore, is 
it possible to draw meaningful conclusions regarding the differences 
between these concepts? 

 Fortunately, Braumoeller and Goertz (2000) have developed a 
methodology for testing necessary condition hypotheses that allow 
both of these questions to be addressed. The important hypotheses 
here are, 

 “political relevance is a necessary condition for international 
conflict,” 
 “the PRIE is a necessary condition for international conflict,” 
 “regional dyads are a necessary condition for international conflict,” 
and 
 “political activeness is a necessary condition for international 
conflict.”   

 Thus, the statement “opportunity is a necessary condition for inter-
national conflict” is not the hypothesis to be tested here. This is a 
theoretical statement that must be true, logically. But since oppor-
tunity has only been measured imperfectly, testing these hypotheses 
allows one to see how well each concept captures opportunity. In 
principle, these hypotheses state that the proportion of cases where 
Relevant = 0 and MID = 1, PRIE = 0 and MID = 1, Regional = 0 and 
MID = 1, or Active = 0 and MID = 1 should be zero. But in practice, 
the sample proportion of cases in that cell (p )̂ will depend on the 
error rate of the data. 
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 Braumoeller and Goertz (2000) propose two tests to determine 
whether a given independent variable is necessary for the dependent 
variable. The first is the  p   I   -Test, which guards against Type I error 
(rejecting a proposition when it is true). This is done by constructing 
a one-sided 95 percent confidence interval around and rejecting the 
necessary condition hypothesis if the lower bound of the confidence 
interval is greater than the estimated error rate of the data. The sec-
ond test, called the  p   II   -Test, guards against Type II error (failing to 
reject the proposition when it is false). This is done using a standard 
power test given N,  H   1  :  p  = 0.5, and  α  = 0.05. 

 The results of the  p   I  -Test and  p   II  -Test for the four measures of 
opportunity—standard relevance, PRIE, regional dyads, and active-
ness—are shown in  table 2.3 . The proportion of cases in the MID = 1 
row that are in the opportunity = 0 cell (p )̂ is significantly lower ( p < 
0.0001) for political activeness (0.05) than for regional dyads (0.08), 
political relevance (0.12), or the PRIE (0.14). This results in a signifi-
cantly lower  p   I   as well.      

 Ideally, the  p   I   for each definition would be compared to the error 
rate of the data. Unfortunately, however, the rate of measurement 
error in these data is unknown. Nonetheless, comparisons can still be 
made. When faced with unknown measurement error, Braumoeller 
and Goertz (2000, 852) argue that it is most reasonable to assume an 
error rate of 5 percent; in this case, only political activeness passes. But 
in order for regional dyads, relevant dyads, or PRIE to be accepted 
as identifying opportunity as a necessary condition for international 
conflict, one would have to assume that the error rate of the data is at 
least 8, 11, or 14 percent. 

 Given the large sample size, all three pass the  p   II  -Test with ease. 
The first step of Braumoeller and Goertz’s (2000) methodology for 
necessary conditions is now complete. The results indicate that one 

 Table 2.3     An empirical test of political relevance necessary condition hypotheses  

 H   0  : Presence of … Necessary for …  k  /  N  =  p  ̂  p   I   p   II  

Political relevance MID 357/3002 = 0.12 0.109 0.00*
PRIE MID 425/3002 = 0.14 0.131 0.00*
Regional dyad MID 248/3002 = 0.08 0.074 0.00*
Political activeness MID 150/3002 = 0.05 0.043 a 0.00*

     Legend : *Do not reject.  a Pass assuming ≤ 5 percent error.  
   p   I   refers to lower bound of 95 percent confidence interval, one-sided test; numbers for  p   II  -
tests are probability of Type II error given  N ,  H   1  : p = 0.5, α = 0.05.    
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cannot reject the hypothesis that political activeness is necessary for 
international conflict, but one can reject the hypotheses that political 
relevance, the PRIE, and regional dyads are. 

 Braumoeller and Goertz propose a second step in order to evalu-
ate whether the necessity established in the first step is trivial.  24   A 
trivial necessary condition—such as “gravity is a necessary condition 
for war”—is one in which there is insufficient variation in the inde-
pendent and dependent variables. Thus, nontrivialness requires a sig-
nificant difference between the distributions in the Y = 1 and Y = 0 
rows. The χ   2   test of homogeneity determines exactly this; hence, a 
necessary condition hypothesis is only nontrivial if it passes this test. 
The χ   2   test demonstrates that the hypothesis that political activeness 
is a necessary condition for international conflict is indeed nontrivial: 
χ   2   = 6100,  p < 0.0001. 

 Using the methodology developed by Braumoeller and Goertz 
(2000) has enabled fruitful comparison of the proposed concept of 
political activeness with measures of opportunity used previously. 
Assuming an error rate of the data of less than 5 percent, neither 
the standard definition of political relevance, the PRIE, nor regional 
dyads is adequate to identify opportunity as a necessary condition for 
international conflict. However, active dyads do identify opportunity 
as a necessary condition. Furthermore, this is a nontrivial necessary 
condition. Consequently, one can conclude that while regional dyads, 
politically relevant dyads, and the PRIE do not adequately identify 
opportunity for conflict, politically active dyads do.  

  Conclusions 

 In this chapter, I have addressed the subject of general deterrence 
case selection, a necessary preliminary to the empirical analyses to 
follow. I have argued that dyads with the opportunity for interna-
tional conflict are in general deterrence situations, so identification 
of opportunity allows for the broadest reasonable selection of general 
deterrence cases. 

 Unfortunately however, previous attempts—primarily politically 
relevant dyads, the PRIE, and regional dyads—have insufficiently 
identified opportunity. Therefore, I have developed a new concept of 
politically active dyad to correct this problem. A dyad is defined to 
be active if the states are contiguous, if one (or both) of the states is a 
global power, if one of the states is a regional power in the region of 
the other, if an ally of one (or both) of the states borders the other, 
if at least one of the states is allied with a global power and is in a 
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dispute with the other, or if one of the states is allied with a regional 
power in the other’s region and is in a dispute with the other. 

 I have employed Braumoeller and Goertz’s (2000) methodol-
ogy for necessary conditions to test whether these concepts capture 
opportunity as a necessary condition for international conflict. The 
results of this test indicate that neither politically relevant dyads, the 
PRIE, nor regional dyads sufficiently capture opportunity as a neces-
sary condition: one would have to assume that the error rate of the 
data is more than 8 to 14 percent in order to accept these concepts 
as necessary. However, politically active dyads do pass the test as a 
necessary condition for international conflict, under the reasonable 
assumption that the error rate in the data is less than or equal to 5 
percent. Thus, while extant measures have been unable to identify the 
opportunity for conflict (Clark and Regan 2003), politically active 
dyads do. 

 While there is certainly room for improvement in the future, for 
now politically active dyads provide the surest path for the identi-
fication of the opportunity for conflict. While this concept is used 
here to identify cases of general deterrence, the identification of the 
opportunity for conflict is important in a variety of other studies as 
well. Thus, while many scholars have utilized political relevance as a 
case selection mechanism for their research, political activeness is bet-
ter suited to their needs.  
   



     Chapter 3 

 Testing Perfect Deterrence Theory   

   The stage has now been set: in the first chapter, I argued that our 
understanding of general deterrence is hampered in part because of 
a divide between formal theories and the empirical analyses of deter-
rence. One reason for this divide is that while formal theories have 
focused on general deterrence, the quantitative literature has focused 
almost exclusively on immediate deterrence (Huth 1999). Important 
exceptions include Weede (1983), who examined extended deterrence 
in the Cold War, and Sorokin (1994), who examined the impact of 
alliance formation on extended-general deterrence within the Arab-
Israeli conflict. Given their focus on extended deterrence, these stud-
ies are unable to provide insight on direct-general deterrence. Huth 
and Russett (1993) did examine direct-general deterrence within the 
context of enduring rivalries. They find that the balance of forces, 
arms races, and domestic conflict are all important determinants of 
deterrence outcomes. However, they do not directly test any specific 
theory of deterrence; indeed, formal theories of general deterrence 
have never been subjected to direct empirical testing. 

 Indeed, this problem has unfortunately plagued formal theories 
throughout political science (Green and Shapiro 1994), not only in 
the study of deterrence. This is unfortunate since deterrence theory 
appears to shed great light on the dynamics of deterrence, yet without 
extensive empirical analyses, one cannot know how well these theo-
ries explain real-world phenomena. One reason for this lack of testing 
is that, while selection of immediate deterrence cases has received a 
great deal of attention (e.g., Huth and Russett 1984; 1988; 1990; 
Huth 1988), criteria for the selection of general deterrence cases have 
remained elusive. However, in the previous chapter, I developed the 
concept of politically active dyads, which I argue provide the broadest 
path to selection of general deterrence cases. 
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 This chapter has two related purposes. The specific purpose is to 
fill this evidentiary gap by subjecting perfect deterrence theory to a 
systematic test. I do so for several reasons. First, perfect deterrence 
theory (Zagare and Kilgour 2000) is supported by a formal logic 
with explicit theoretical expectations that facilitates empirical testing. 
Second, several preliminary tests of perfect deterrence theory have ren-
dered promising, albeit provisional results (Senese and Quackenbush 
2003; Quackenbush and Zagare 2006; Zagare 2011).  1   And finally, as 
Huth (1999) points out, standard formulations of deterrence—to the 
extent that they have been explored empirically—are without com-
pelling support. 

 The more general purpose is to develop the conceptualization and 
procedures to make such a test possible. This is necessary to bridge 
the divide between formal theories and quantitative analyses of deter-
rence. One key conceptualization—that identifying opportunity for 
conflict is the key to selecting cases of direct-general deterrence—
has already been developed. In addition, this chapter offers the first 
direct test of incomplete information equilibrium predictions made 
by formal deterrence theory. Conducting such a test requires mea-
surement of the utilities the actors have for the different outcomes 
that may emerge, so a modification of the measurement procedures 
developed by Bueno de Mesquita and Lalman (1992) is used. Also, 
since incomplete information equilibria depend on each state’s esti-
mate of the opponent’s credibility, a nonlinear transformation tech-
nique is developed to estimate the credibility parameters. 

 To test perfect deterrence theory, I examine general deterrence from 
1816 to 2000.  2   After detailing the equilibrium predictions of perfect 
deterrence theory’s Unilateral Deterrence Game, I more fully discuss 
the research design used to test them, including case selection, mea-
surement of variables, and statistical method. In the next section, I 
discuss the empirical results and the theory’s ability to explain general 
deterrence and international conflict. The results indicate that perfect 
deterrence theory is well supported by the empirical record. Finally, 
I compare these findings to previous results supporting Bueno de 
Mesquita and Lalman’s (1992) International Interaction Game (IIG) 
that is the basis of one of the most influential and important theories 
of interstate conflict.  

  Unilateral Deterrence Game 

 As discussed in  chapter 1 , perfect deterrence theory is an axiom-
atically distinct theoretical alternative to classical deterrence theory, 
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which focuses on ideas such as brinkmanship and mutual assured 
destruction (e.g., Schelling 1960; 1966; Powell 1990). I focus on 
testing equilibrium predictions of the Unilateral Deterrence Game 
developed by Zagare and Kilgour (2000, ch. 5).  3   Furthermore, unlike 
most previous tests of game-theoretic models, I focus on incomplete 
information conditions, since incomplete information is an important 
factor leading to war (Fearon 1995). 

  Figure 1.3  (p. 15)  shows the structure of this game, which has 
two players, Challenger and Defender. At node 1, Challenger can 
choose whether to cooperate or defect: if he cooperates, the  Status 
Quo  remains unchanged; if he defects, Defender has an opportunity 
to respond.  4   At node 2, Defender can choose whether to concede or 
defy. If she concedes, the outcome is  Defender Concedes (DC) , but if 
she defies, the next choice is Challenger’s. At node 3, Challenger can 
choose to concede, resulting in  Challenger Defeated (CD) , or defy, 
resulting in  Conflict (DD) . 

 Challenger’s utilities for outcome x are  c  x , whereas Defender’s 
utilities are  d  x , as indicated in  figure 1.3 . Perfect deterrence theory 
highlights the importance of two variables: capability and credibil-
ity. A state’s threat is capable if the threatened party believes that it 
would be worse off if the threat were carried out than if it were not. 
Therefore, if Defender has a capable threat, Challenger prefers  Status 
Quo  to  Conflict , and if Challenger has a capable threat, Defender 
prefers  Status Quo  to  Conflict . 

 Credible threats are believable, and in order to be believable, 
they must be rational to carry out (Zagare 1990). Therefore, a state 
that prefers conflict to backing down (e.g., a Defender that prefers 
 Conflict  to  Defender Concedes ) has a credible threat and is said to 
be of type “Hard.” On the other hand, a state that would rather 
back down than fight (e.g., a Challenger that prefers  Challenger 
Defeated  to  Conflict ) has an incredible threat and is said to be of 
type “Soft.” 

 Finally, deterrence is only relevant if states desire to alter the 
status quo (Zagare 1985). There is reason to believe that such 
a desire exists nearly universally, as even the most satisfied of 
states would still gain from alterations of certain aspects of the 
status quo. Therefore, it is assumed in the following equilibrium 
analyses of the Unilateral Deterrence Game that Challenger pre-
fers  Defender Concedes  to  Status Quo  and that Defender prefers 
 Challenger Defeated  to  Status Quo . If Challenger instead prefers 
 Status Quo  to  Defender Concedes , then the  Status Quo  is the only 
rational outcome.  5   
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  Equilibria when Defender’s Threat is Capable 

 With complete information, each player knows the other’s type. 
Consequently, the game can be easily solved by backwards induction, 
and a unique equilibrium exists for each pair of player types. Zagare and 
Kilgour (2000) demonstrate that capability is a necessary condition for 
deterrence success. If Defender’s threat is incapable,  Status Quo  never 
prevails. Therefore, Zagare and Kilgour focus on situations where all 
threats are capable. Given that assumption along with the discussion 
about preferences above, the following preference orderings result:  6   

 Challenger (Hard):  c  DC > c  SQ > c  DD > c  CD  
 Challenger (Soft):  c  DC > c  SQ > c  CD > c  DD  
 Defender (Hard):  d  CD > d  SQ > d  DD > d  DC  
 Defender (Soft):  d  CD > d  SQ > d  DC > d  DD .   

 The equilibria for the Unilateral Deterrence Game with complete 
information are completely determined by player types. There are four 
distinct subgame perfect equilibria, one for each pair of Challenger 
and Defender types (for example, Hard-Hard or Hard-Soft), as shown 
in  table 3.1 .      

 Under complete information conditions, deterrence is stable in 
three of the four possible situations. If Defender has a credible threat, 
Challenger never defects, and  Status Quo  always prevails. But, con-
trary to claims by some (e.g., Lebow 1981), credibility is not a nec-
essary condition for deterrence success. Even when Defender lacks 
a credible threat,  Status Quo  is still stable if Challenger’s threat is 
incredible as well. Only in the case where only Challenger has a cred-
ible threat is another outcome ( Defender Concedes ) possible. 

 These complete information results rest on the assumption that 
player types are common knowledge; that is, that both players know 
with certainty whether or not the other player’s threat is credible. 
Unfortunately, such certainty about other states is rarely, if ever, 

 Table 3.1     Subgame perfect equilibrium outcomes for the Unilateral Deterrence 
Game with complete information  
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ft  Status Quo  Status Quo 



T ESTING PERFECT DET ERRENCE THEORY 45

achieved in international relations. In other words, conditions of 
incomplete information are prevalent in the international arena. 
Furthermore, incomplete information can have a large impact on the 
outcomes that emerge from rational action. 

 For these reasons, Zagare and Kilgour (2000) extend their analysis 
to examine the Unilateral Deterrence Game with incomplete infor-
mation. Incomplete information is modeled by allowing each player 
to be uncertain of the other player’s type (each player still knows 
his own type). Challenger estimates the probability that Defender is 
Hard,  p  Def , and Defender estimates the probability that Challenger is 
Hard,  p  Ch  (where 0 < p < 1 in each case). 

 The incomplete information analysis focuses on the same prefer-
ence orderings identified above. There are four major types of Perfect 
Bayesian Equilibria (PBE): Deterrence, Separating, Bluff, and Attack 
Equilibria. The locations of these equilibria are shown in  figure 3.1 , 
which represents  p  Ch  along the horizontal axis and  p  Def  along the 
vertical axis.  7   Each equilibrium specifies values for five important 
parameters: 

  x  H  = probability that a Hard Challenger defects at node 1, 
  x  S  = probability that a Soft Challenger defects at node 1, 

 Figure 3.1      Location of unilateral deterrence equilibria.  
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  y  H  = probability that a Hard Defender defies at node 2, 
  y  S  = probability that a Soft Defender defies at node 2, and 
  p  =  Defender’s conditional probability estimate that Challenger is 

Hard, given defection at node 1.        

 As  figure 3.1  makes clear, the region of existence for each equi-
librium is defined by a combination of three critical points. Certain 
Deterrence Equilibria exist at high levels of Defender credibility 
( p  Def  ≥  c  t ), where  
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 Separating Equilibria exist at intermediate levels of Defender cred-
ibility ( c  s  ≤  p  Def  ≤  c  t ), where  
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 Bluff Equilibria exist at low levels of both Defender and Challenger 
credibility, where  p  Def  <  c  s ,  p  Ch  ≤  d  n , and  
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 whereas Attack Equilibria occur when Defender’s credibility is 
low ( p  Def  <  c  s ) but Challenger’s is high ( p  Ch  ≥  d  n ). Each PBE of the 
Unilateral Deterrence Game with incomplete information is specified 
in  table 3.2 , along with the conditions associated with its existence.       

  Equilibria when Defender’s Threat is Not Capable 

 Different results obtain when Defender lacks a capable threat. In 
that case, successful general deterrence is not possible. Because their 
focus is on explaining the success or failure of deterrence, Zagare and 
Kilgour (2000) establish that capability is a necessary condition for 
successful deterrence, and then consider only situations where threats 
are capable in their analysis of the Unilateral Deterrence Game. 
However, the focus here is on the predictions of perfect deterrence 
theory for all dyads that are in general deterrence situations. Since not 
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all states in general deterrence have capable threats, a complete analy-
sis of equilibria when Defender’s threat is not capable is needed. 

 Before equilibria can be obtained, the preference orderings for 
each player must be specified. As discussed previously, deterrence is 
only relevant if Challenger prefers  Defender Concedes  to  Status Quo ; 
therefore, that is assumed to be the case. The capability of Defender’s 
threat determines Challenger’s preference between  Conflict  and  Status 
Quo . Since the situation where Defender lacks capability is consid-
ered here, Challenger prefers  Conflict  to  Status Quo . However, since 
Challenger’s credibility involves the preference between  Conflict  and 
 Challenger Defeated  ( c  DD+ > c  CD > c  DD! ), and the only reasonable case is 
that Challenger prefers  Status Quo  to  Challenger Defeated , the rela-
tionship  c  DD+ > c  SQ > c  CD > c  DD!  must be true. Therefore, only a Hard 
Challenger would prefer  Conflict  to  Status Quo ; if Defender’s threat 
is not capable, Challenger is necessarily Hard. 

 Although Defender’s capability is vitally important to the success 
of deterrence, Challenger’s capability has no impact on the outcome 
of the Unilateral Deterrence Game. As well, Defender’s evaluation 
of the  Status Quo  in comparison with  Challenger Defeated  is unim-
portant. Therefore, these preferences are left open here. Otherwise, 
Defender’s preferences are unchanged from the discussion above. In 
summary, the following preference orderings result:  8   

 Challenger:  c  DC > c  DD > c  SQ > c  CD  
 Defender (Hard): [ d  CD ,  d  SQ ,  d  DD ] > d  DC  
 Defender (Soft): [ d  CD ,  d  SQ ] > d  DC > d  DD .   

 Table 3.2     Perfect Bayesian equilibria for the Unilateral Deterrence Game  

Equilibrium Strategic variables Existence 
conditions

Challenger Defender

 x  H  x  S  y  H  y  S 

Certain 
Deterrence

0 0 1 unrestricted  p  Def  ≥  c  t 

Steadfast 
Deterrence

0 0 1  u  p  Def  <  c  t 

Separating 
Equilibrium

1 0 1 0  c  s  ≤  p  Def  ≤  c  t 

Bluff 
Equilibrium

1  v 1  u   p  Def  <  c  s  and  
  p  Ch  ≤  d  n  

Attack 
Equilibrium 1 1  1 0

  p  Def  <  c  s  and  
  p  Ch  ≥  d  n  
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 If both players possess complete information about the other, the 
subgame perfect equilibria can easily be determined through back-
ward induction. At node 3, Challenger (being necessarily Hard) will 
always defy, leading to  Conflict . Therefore, Defender is faced with a 
choice between conceding, leading to  Defender Concedes , or defying, 
leading to  Conflict , at node 2. Defender will defy if Hard and will 
concede if Soft. At the first node, Challenger will always defect, since 
either possible outcome— Defender Concedes  or  Conflict —following 
defection is preferred to the  Status Quo  obtained through coopera-
tion. Therefore, the outcome is uniquely determined by Defender’s 
type: if Defender is Hard, the outcome is  Conflict , and if Defender is 
Soft, the outcome is  Defender Concedes . 

 As discussed before, conditions of incomplete information are quite 
common in international relations. However, unlike the situation where 
Defender’s threat is capable, incomplete information has no effect on 
the equilibrium outcome when Defender lacks a capable threat. Recall 
that only a Hard Challenger would prefer  Conflict  to  Status Quo ; thus, 
Challenger is necessarily Hard if Defender’s threat is not capable. But 
although Defender can be certain about Challenger’s type, Challenger 
cannot be certain of Defender’s type. Therefore, this is a situation of 
one-sided incomplete information where Challenger estimates the 
probability that Defender is Hard,  p  Def , in lieu of exact knowledge. 

 Even with incomplete information, Challenger will always defy 
at node 3. Knowing this, Defender’s choice at node 2 will again be 
strictly determined by her type; Defender will defy if Hard and will 
concede if Soft. Therefore, only at node 1 does incomplete informa-
tion play a role in the game. Challenger’s expected utility at node 1 is 

 E Ch|H  = (1 –  x  H ) c  SQ  +  x  H [(1 –  p  Def ) c  DC  +  p  Def  c  DD+ ].  9   

 Challenger will defect initially ( x  H  = 1) if the derivative  
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 is nonnegative. It is easy to verify that this derivative is always posi-
tive; consequently,  x  H  always equals 1. Thus, there is only one PBE of 
the Unilateral Deterrence Game with incomplete information when 
Defender lacks a capable threat. At that equilibrium,  x  H  = 1,  y  H  = 1, 
and  y  S  = 0; as with complete information, the equilibrium outcome is 
solely determined by Defender’s type.   
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  Equilibrium Predictions 

 The equilibria presented in the preceding section provide the predic-
tions of perfect deterrence theory to be tested. However, one cannot 
observe directly what equilibrium is present at any one time; only 
the outcome ( Status Quo ,  Conflict , etc.) can be observed. Therefore, 
the various equilibria must be further explicated to generate specific 
outcome predictions for the wide variety of conditions that may exist 
in reality. As indicated by the discussion of the Unilateral Deterrence 
Game, there are three basic situations that may arise, each generating 
different predictions. 

 The first condition that may exist is where Challenger prefers the 
 Status Quo  to  Defender Concedes  ( c  SQ > c  DC ). In this case, Challenger 
has no incentive to defect, so deterrence is not necessary to encourage 
cooperation. Challenger will always cooperate, and  Status Quo  is the 
only rational outcome. 

 Second, if Challenger prefers  Conflict  to the  Status Quo  ( c  DD > c  SQ ), 
by definition Defender lacks a capable threat. As discussed above, 
general deterrence can never be successful under this condition. If 
Defender is Hard the outcome is  Conflict , and if Defender is Soft the 
outcome is  Defender Concedes . 

 And lastly, the most complicated situation is when Challenger 
prefers  Defender Concedes  to  Status Quo  and Defender has a capable 
threat. These situations are the most common between states in the 
international system. In this case, only Certain Deterrence Equilibria 
make a unique outcome prediction ( Status Quo ) over the entire range 
of their existence.  10   Therefore, the equilibria as listed in table 3.2 do 
not provide outcome predictions that are sufficiently specific to be 
usefully tested. Whereas a unique outcome prediction emerges for 
high levels of Defender credibility (Certain Deterrence Equilibrium), 
multiple outcomes emerge from the same equilibria at intermediate 
(Separating Equilibrium) and low (Bluff and Attack Equilibria) levels 
of Defender credibility. 

 Under a Separating Equilibrium, the player choices are completely 
determined by their type. Therefore, Hard Challengers always defect 
at node 1 ( x  H  = 1). A Hard Defender also always defies ( y  H  = 1), so 
if both players are Hard, the outcome is  Conflict . However, a Soft 
Defender always concedes ( y  S  = 0), so the outcome (with a Hard 
Challenger) is  Defender Concedes . But if Challenger is Soft, he will 
always cooperate ( x  S  = 0), resulting in  Status Quo . 

 With an Attack Equilibrium, Challenger always defects initially, 
regardless of type ( x  H  =  x  S  = 1). Therefore, the outcome reached is 
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largely determined by Defender’s type. If Defender is Hard, she will 
defy ( y  H  = 1) and the outcome is  Conflict  if Challenger is Hard as 
well. But in the unlikely event that a Soft Challenger faces a Hard 
Defender, then the outcome is  Challenger Defeated . A Soft Defender 
always concedes ( y  S  = 0), so the outcome is  Defender Concedes . 

 Unfortunately, the Bluff Equilibrium does not provide unique 
outcome predictions for each pair of player types like the other equi-
libria do. A Hard Challenger always defects ( x  H  = 1), as does a Hard 
Defender ( y  H  = 1). Therefore, if both players are Hard, the out-
come is  Conflict . However, a Soft Defender defies with some posi-
tive probability ( y  S  =  u ), so the outcome (with a Hard Challenger) 
will be either  Defender Concedes  (if Defender chooses to concede) 
or  Conflict  (if Defender defies). A Soft Challenger also defects with 
some positive probability ( x  S  =  v ). So if a Soft Challenger faces a 
Hard Defender, the outcome will be either  Status Quo  (if Challenger 
cooperates) or  Challenger Defeated  (if Challenger defects initially). 
If both players are Soft—which is the most likely scenario, since 
Bluff Equilibria only exist at low levels of credibility for each 
side—almost anything can happen. If Challenger defects initially 
and Defender concedes, the outcome is  Defender Concedes . But if 
Defender surprises Challenger by defying at node 2, then the out-
come is  Challenger Defeated .  11   Finally, if Challenger cooperates, the 
outcome is  Status Quo . 

 One additional equilibrium—Steadfast Deterrence Equilibrium—
exists as a solution to the Unilateral Deterrence Game with incom-
plete information. As with the Certain Deterrence Equilibrium, 
 Status Quo  is the only possible outcome with a Steadfast Deterrence 
Equilibrium. However, this equilibrium exists anywhere in the range 
 p  Def  <  c  t  (i.e., at intermediate and low values of Defender credibility), 
and thus coexists with equilibria of other types, whose outcome pre-
dictions have just been discussed. Therefore, through the Steadfast 
Deterrence Equilibrium, perfect deterrence theory predicts that the 
 Status Quo  is always a possible outcome as long as Defender’s threat is 
capable. Thus, Zagare and Kilgour’s (2000, 149) claim that success-
ful “deterrence could conceivably emerge under (almost) any condi-
tions in a one-sided deterrence relationship.” 

 These three basic conditions—(1) where Challenger prefers  Status 
Quo  to  Defender Concedes , (2) where Defender lacks a capable threat, 
and (3) where Defender’s threat is capable—cover the entire range of 
possibilities for the Unilateral Deterrence Game. Hence, the outcome 
predictions discussed to this point exhaust the situations that might 
arise in the real world. The outcome predictions for each scenario are 



 Table 3.3     Equilibrium outcome predictions for the Unilateral Deterrence Game 
with incomplete information.  

Existence conditions Restrictions on 
Challenger

Restrictions on 
Defender

Predicted 
outcome

 1)    c  SQ  >  c  DC  – – Status Quo

 2)    c  DD  >  c  SQ  –  d  DD  >  d  DC Conflict
–  d  DC  >  d  DD Defender 

Concedes

 3)     c  DC  >  c  SQ  
 and 
  c  SQ  >  c  DD  

 Certain Deterrence Equilibrium 
 p  Def  ≥  c  t – – Status Quo

 Separating Equilibrium 
 c  s  ≤  p  Def  ≤  c  t  c  DD  >  c  CD  d  DD  >  d  DC Status Quo, 

Conflict
 d  DC  >  d  DD  Status Quo, 

 Defender 
Concedes 

 c  CD  >  c  DD – Status Quo

 Bluff Equilibrium 
 p  Def  <  c  s  and 

 p  Ch  ≤  d  n 
 c  DD  >  c  CD  d  DD  >  d  DC Status Quo, 

Conflict
 d  DC  >  d  DD  Status Quo , 

 Defender 
Concedes , 
 Conflict 

 c  CD  >  c  DD  d  DD  >  d  DC  Status Quo , 
 Challenger 
Defeated 

 d  DC  >  d  DD   Status Quo , 
  Defender 
Concedes , 
 Challenger 
Defeated  

 Attack Equilibrium 
 p  Def  <  c  s  and 

 p  Ch  ≥  d  n 
 c  DD  >  c  CD  d  DD  >  d  DC Status Quo, 

Conflict
 c  CD  >  c  DD Status Quo, 

Challenger 
Defeated

–  d  DC  >  d  DD  Status Quo, 
 Defender 
Concedes 
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summarized in  table 3.3  and serve as the equilibrium predictions to 
be tested in the empirical analyses to follow.       

  Research Design 

 With the equilibrium outcome predictions now made, I turn to a pre-
sentation of the research design used to test these predictions. I will 
discuss the unit of analysis, measurement of the dependent and inde-
pendent variables, and the statistical method used in turn. The lack 
of quantitative testing of formal deterrence theory has been driven in 
large part by the difficulties presented by these issues. These concep-
tualizations are crucial not only for the specific task of testing perfect 
deterrence theory but also the more general task of making such tests 
possible, and thereby somewhat bridging the divide between formal 
theories and quantitative analyses of deterrence. 

  Unit of Analysis 

 The population of cases for this study is all politically active dyads, as 
defined in  chapter 2 . These are the dyads with the opportunity for 
conflict. That is, all politically active dyads  could  fight if they had the 
willingness to do so.  12   The goal of deterrence is to dissuade other 
states from attacking the deterring state. In other words, states seek 
to ensure that other states—those with the opportunity to attack—do 
not gain the willingness to attack, and they do this through deter-
rence. While other empirically verified causes of war certainly impact 
deterrence outcomes, opportunity is the key to general deterrence 
case selection. 

 Some readers might be concerned that there is no attempt to deter-
mine whether there is actually an intention on the part of Challenger 
to attack, and thus whether the lack of an attack can meaningfully 
be considered general deterrence success. This does not actually pose 
any problem for this analysis. The predictions being tested, from 
table 3.3, are about particular game outcomes, not a dichotomous 
measure of deterrence “success” and “failure.” Furthermore, these 
predictions explicitly cover the case where the “Challenger” has abso-
lutely no interest in attacking ( c  SQ > c  DC ). While the three non-status 
quo outcomes are essentially different categories of general deterrence 
failure, the status quo outcome is not necessarily the result of suc-
cessful deterrence. For example, if Challenger prefers  Status Quo  to 
 Defender Concedes , the only rational outcome is  Status Quo . Although 
Challenger’s decision to not challenge the status quo in this case is 
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not really “successful deterrence,” it is predicted by perfect deterrence 
theory. 

 For the cases that are selected (because they are politically active), 
I employ a directed dyad-year unit of analysis. Within a directed 
dyad, the direction of interaction is important. Thus, for example, 
United States→Japan is one directed dyad and Japan→United States 
is another. The Unilateral Deterrence Game theoretically differenti-
ates between the roles played by the states in a dyad, so employing 
directed dyads enables empirical differentiation between the states 
in a dyad as well. Furthermore, since each state in a politically active 
dyad has the opportunity for conflict with the other, each state has 
an opportunity to challenge the status quo. Therefore, each state is 
considered to be a potential challenger. For example, in the United 
States→Japan directed dyad, the United States is Challenger and 
Japan is Defender, while in the Japan→United States directed dyad, 
Japan is Challenger and the United States is Defender.  13   

 Because most international relations data are based on annual 
observations, the year is the time period used for the cross-sectional 
time series data analysis conducted here. Therefore, each politically 
active directed dyad-year constitutes an observation. Since general 
deterrence deals with the outbreak, rather than the continuation, of 
international conflict, I eliminate dyad-years marked by a conflict con-
tinuing from the previous year as well as “joiner” dyads. Furthermore, 
I drop the directed dyad B→A in years with a continuing conflict in 
the directed dyad A→B.  14   This results in a total of 384,865 politically 
active directed dyad-years for the time period 1816–2000.  15    

  Dependent Variables 

 Two dependent variables are used for this analysis. The first depen-
dent variable, militarized interstate dispute ( MID ), simply codes 
whether or not a MID occurred for each directed dyad-year under 
consideration. If a MID occurred during a particular dyad-year,  MID  
equals “1;” otherwise, it is “0.” These disputes are taken from ver-
sion 3 of the MID data set (Ghosn, Palmer, and Bremer 2004).  16   For 
a disagreement between states to be considered a MID, at least one 
of the following events of military confrontation must occur: (1) an 
explicit threat to resort to military force; (2) a mobilization, deploy-
ment, or other display of military force; or (3) an actual resort to 
military force. For these acts to be included, they “must be explicit, 
overt, nonaccidental, and government sanctioned” (Gochman and 
Maoz 1984, 586).  17   
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 The second dependent variable for this analysis codes which 
outcome— Status Quo ,  Defender Concedes ,  Conflict , or  Challenger 
Defeated —of the Unilateral Deterrence Game occurred for each 
observation. If no dispute occurred for a given directed dyad-year, the 
deterrence outcome is coded as  Status Quo . In some sense, this can be 
viewed as successful deterrence. However, the Unilateral Deterrence 
Game does not make predictions regarding the success or failure of 
deterrence, per se; rather, the particular outcome of an interaction is 
predicted. Furthermore, classification of certain cases as successful 
deterrence cases runs into a variety of conceptual and selection bias 
issues (Danilovic 2001a). 

 The coding of the other deterrence outcomes is not as straightfor-
ward, but it is possible by utilizing information from both the outcome 
and the hostility level of the MID data set. The outcome variable of 
the MID data categorizes whether the outcome of a dispute is victory, 
yield, stalemate, compromise, released, unclear, or joins ongoing war. 
More information is needed, however, in order to capture the deter-
rence outcome rather than just the dispute outcome. This additional 
information is provided by the hostility level of each state in a MID, 
which is coded using a five-point scale. The hostility level indicates 
whether a state engaged in no militarized action, a threat to use force, 
a display of force, an actual use of force, or war. 

 Dispute initiation is equated to Challenger’s defection at node 
1 of the Unilateral Deterrence Game. However, to determine what 
outcome— Defender Concedes ,  Challenger Defeated , or  Conflict —is 
reached following Challenger’s initial defection, it must be deter-
mined which player, if any, conceded. Unfortunately, the MID data 
do not indicate the sequence of events within a dispute. Nonetheless, 
the outcome and the hostility level variables can be used to determine 
what game outcome best corresponds to each dispute. 

 If both sides use force, or the outcome is “joins ongoing war,” the 
game outcome is coded  Conflict . If mutual use of force did not occur, 
then a “victory by A” or “yield by B” is coded as  Defender Concedes , 
whereas a “victory by B,” a “yield by A,” or a “released” outcome is 
coded as  Challenger Defeated .  18   If there was no mutual use of force 
and the outcome was “unclear,” “stalemate,” or “compromise,” then 
I compare hostility levels to determine the outcome. 

 If one state escalates to a higher hostility level than the other, it 
is reasonable to infer that the other state has conceded at some point 
rather than to defy by continuing to escalate.  19   Thus, if Defender’s 
highest hostility level is lower than Challenger’s, then the outcome 
is  Defender Concedes . But if Defender escalates to a higher hostility 
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level, the outcome is  Challenger Defeated . Finally, if both states reach 
the same hostility level, the outcome is coded  Conflict . 

 Variables for the individual outcomes are combined into a single 
categorical variable. The resulting variable, called  game outcome , is 
the dependent variable for the multinomial logit analysis.  

  Independent Variables 

 In order to test the predictions summarized in table 3.3 for each 
observation, player types and credibility parameters must be mea-
sured. This requires measurement of the utility that each player has 
for the various outcomes in each dyad-year, a quite difficult task. 
Indeed, it has never been done with respect to deterrence theory.  20   

 Thus, the measurement of utilities represents an important step in 
bridging the divide between formal theories and quantitative analyses 
of deterrence. The utilities for each outcome of a deterrence situation 
can be specified in terms of the costs and benefits of that outcome. 
For the two outcomes following a concession— Defender Concedes  
(DC) and  Challenger Defeated  (CD)—the utility comes from the 
size of the demand conceded and the cost associated with reaching 
that outcome.  21   The utility for  Conflict  (DD) is a lottery between 
receiving one’s demand and conceding the stakes to the other player, 
weighted by the probability of victory.  22   

 Following this logic, each player’s utility for each outcome can be 
expressed in mathematical form. Accordingly, Challenger’s utility for 
each outcome is operationalized as 

  c  SQ  = u c (SQ) (3.4) 
  c  DC  = u c (∆ c  – ϕ c p c ) (3.5) 
  c  CD  = u c [∆ d  – γ c (1 – p c )] (3.6) 
  c  DD  =  p c [u c (∆ c  – ϕ c p c  – ω c (1 – p c ))] + 

 (1 – p c ) [u c (∆ d  – ϕ c p c  – ω c (1 – p c ))] (3.7) 

 and Defender’s utilities are 

  d  SQ  = u d (SQ) (3.8) 
  d  CD  = u d (∆ d  – ϕ d p d ) (3.9) 
  d  DC  = u d [∆ c  – γ d (1 – p d )] (3.10) 
  d  DD  =  p d [u d (∆ d  – ϕ d p d  – ω d (1 – p d ))] + 

 (1 – p d )[u d (∆ c  – ϕ d p d  – ω d (1 – p d ))] (3.11) 
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 where ∆ x  is the size of the demand made by state x, p x  is the prob-
ability of victory by state x, ϕ x  is the domestic political cost associated 
with the use of force by state x, γ x  is the cost borne by state x upon 
giving in, and ω x  is the cost borne by state x in a conflict.  23   

 Bueno de Mesquita (1975; 1978) developed a technique to mea-
sure state’s utilities based on their portfolios of alliance commitments. 
This technique has been refined over time, and the procedures out-
lined by Bueno de Mesquita and Lalman (1992, appendix 1) serve 
as the baseline for the measurement of the individual components of 
equations 3.4 through 3.11 used here. States’ utilities are measured 
using the similarity of foreign policy portfolios and risk attitudes 
(Bueno de Mesquita 1985). The probabilities of victory are estimated 
using relative power and estimates of the likelihood of intervention 
by third parties.  24   

 Nonetheless, several important changes have been made to their 
procedures that require attention here. First, I use an alternate 
measure of foreign policy similarity. Although Bueno de Mesquita 
and Lalman used τ  b   for their measure of foreign policy similarity, 
Signorino and Ritter (1999) have developed a measure,  S , that is 
superior to τ  b  . While τ  b   reflects the extent to which states rank their 
alliance commitments in the same order,  S  measures the extent to 
which states have the same type of alliance commitments. Thus, I 
have used Signorino and Ritter’s measure, weighted by the capabili-
ties of each state,  S  c , as the basic building block for these measure-
ments of utility. 

 Second, I constrain the political cost term to be nonnegative. This 
is made necessary since there is a discrepancy between Bueno de 
Mesquita and Lalman’s measure of the domestic audience cost term 
ϕ x  and their theoretical assumption about it. Whereas they assume 
that ϕ x  > 0, Bueno de Mesquita and Lalman measure ϕ x  = u x (SQ), 
thus allowing ϕ x  to vary between –0.83 and 1. Thus, rather than 
acting as a cost reducing the utility of the outcome in question, this 
“cost” term can actually provide a boost, increasing the net utility 
above the benefit associated with the outcome. This affects in par-
ticular the utility for  Conflict , providing an artificial boost that can 
make  Conflict  preferred to the  Status Quo . To correct this problem, I 
constrain the domestic political cost term by 

 ϕ x  = max[u x (SQ), 0]. (3.12) 

 The third important change in Bueno de Mesquita and Lalman’s 
measurement techniques made here deals with the costs borne by a 
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state in giving in (γ x ) compared to the costs borne by a state in conflict 
(ω x ). Since they have no way of measuring these cost terms, Bueno 
de Mesquita and Lalman simply assume that γ x  = ω x  = 1. However, 
this sets the cost of backing down equal to the cost of fighting. But 
since  Conflict  provides a lottery between a positive outcome (∆ x ) and 
a negative one (∆ y ), minus the cost, whereas a concession provides a 
certainty of a negative outcome (∆ y ) minus the cost, this assumption 
makes  Conflict  preferred to a concession in almost all circumstances. 
In other words, if it is assumed that γ x  = ω x , then almost all possible 
threats are credible. Clearly this is a problem; states often prefer to 
back down rather than fight, since the costs borne by a state in giving 
in are less than the costs associated with conflict. 

 Unfortunately, systematic findings regarding the relative costs of 
backing down and fighting are virtually nonexistent. While the actual 
costs of backing down and conflict are likely to vary from case to case, 
on average the costs associated with backing down are likely to be 
substantially less than the costs of conflict. Without the guidance of 
any specific empirical results, I assume that the costs paid in backing 
down are one quarter the costs of fighting a conflict. While measuring 
γ x  and ω x  would be preferable to assuming values, it is not clear how 
that can be done. The most obvious basis for measurement, casualties, 
is not possible, since casualties are only known when a dispute actually 
occurs, and even then they are only observed for the actual outcome. 
However, γ x  and ω x  must be known for all observations, regardless of 
the outcome actually observed, in order to estimate each actor’s utility 
for each outcome. This inherently deals with an unobserved counter-
factual; a more detailed investigation of this issue is beyond the scope 
of this book, but is a promising avenue for future research. Therefore, 
it is assumed here that γ x  = 0.25 and ω x  = 1.  25   

 With these modifications to the procedures laid out by Bueno 
de Mesquita and Lalman (1992), each state’s utilities for each out-
come are measured. The individual components of these utilities are 
calculated using EUGene (Expected Utility Generation and Data 
Management Program; Bennett and Stam 2000a). These raw utility 
values (which can range from –3 to 2) are normalized to the interval 
from 0 to 1.  26   

 Once the player’s utilities for each outcome are measured according 
to equations 3.4 through 3.11, the player types can be determined. If 
 c  DD > c  CD , then Challenger is of type “Hard”; otherwise, Challenger is 
“Soft.” Similarly, Defender is Hard if  d  DD > d  DC  and Soft if  d  DC > d  DD . 
But since I am testing predictions based on incomplete informa-
tion conditions where player types are not common knowledge, 
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Challenger’s estimate of the probability that Defender is Hard ( p  Def ) 
and Defender’s estimate of the probability that Challenger is Hard 
( p  Ch ) are needed. Kim and Bueno de Mesquita (1995) developed an 
estimate of the probability that a state would fight rather than back 
down based on a linear transformation of the difference between the 
utility for conflict and a concession, which I call ∆U = U(conflict) – 
U(back down). However, a linear transformation rests on the assump-
tion that every change in this difference is equally important. 

 To see this clearly, consider  figure 3.2 . Any measurement of cred-
ibility parameters based on the difference between the utility between 
conflict and backing down must transform this difference in utilities, 
which can range from –1 to 1, to a probability ranging from 0 to 1. 
With a linear transformation, each unit of change in the difference in 
utilities (shown on the horizontal axis) equates to the same amount 
of change in the credibility parameter (shown on the vertical axis). 
Thus, a change in ∆U from 0.5 to 1 is just as important as a change 
from 0 to 0.5. However, it would make more sense that the change 
in ∆U from 0 to 0.5 should have a larger impact on the credibility 
parameter than a change from 0.5 to 1. In other words, a state that 
moves from being indifferent between conflict and backing down 
(∆U = 0) to having a small preference for conflict (say ∆U = 0.2) has 
significantly increased the probability that it will fight. In contrast, a 
state that already has a strong preference for conflict (say ∆U = 0.5) 
has a smaller increase in the probability that they will fight if they 
form an even stronger preference for fighting (∆U = 0.7). In addition, 
the nonlinear transformation reflects the idea that, no matter what 
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one state’s estimate of the other’s utilities may be, it can never be 
absolutely certain whether its opponent will fight or not (i.e.,  p  Def  and 
 p  Ch  approach 1 and –1 asymptotically). Hence, the nonlinear trans-
formation shown in  figure 3.2  better captures the subjective estimate 
that a player is Hard than the linear transformation.      

 Both the linear and nonlinear transformations in  figure 3.2  
share one important feature: when ∆U is 0, the credibility param-
eter is 0.5. This indicates that, for example, if Defender is indiffer-
ent between  Conflict  and  Defender Concedes  (and therefore ∆U is 0), 
then Challenger’s estimate of the probability that Defender is Hard, 
 p  Def , is 0.5. If Defender prefers  Conflict  to  Defender Concedes , then 
 p  Def  is greater than 0.5, and if Defender prefers  Defender Concedes  to 
 Conflict , then  p  Def  is less than 0.5. The same is true for Challenger’s 
preferences and  p  Ch . While this seems logical, it has one very impor-
tant implication: neither side ever really makes a mistake in their esti-
mate of the credibility of the other side. If Challenger believes that 
Defender will fight rather than back down ( p  Def  > 0.5), then Defender 
truly will fight rather than back down, and so on. 

 Thus, there is no room for misperception, no room for the case 
where, for example, Challenger mistakenly believes that Defender 
will back down rather than fight.  27   This, of course, is contrary to 
the idea of the incomplete information model to be tested here. 
Therefore, I allow for the possibility of misperception by weighting 
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the transformation by the risk propensity of the state making the esti-
mate. I use Bueno de Mesquita’s (1985) measure of risk propensity 
(R i ), ranging from –1 to 1, where –1 indicates a risk averse actor, 0 
indicates a risk neutral actor, and 1 indicates a risk acceptant actor. 

 When the nonlinear transformation of  figure 3.2  is weighted 
by risk propensity, the result is as depicted in  figure 3.3 . For a risk 
neutral actor (R i  = 0), there is no change. However, the more risk 
averse (R i  < 0) the actor making the estimate is, the more the cred-
ibility parameter is overestimated. For example, a completely risk 
averse Defender (R Def  = –1) will assume that Challenger is always 
Hard ( p  Ch  = 1) regardless of Challenger’s actual type. On the other 
hand, a risk acceptant actor (R i  > 0) will underestimate the probability 
that its opponent is Hard. For example, a completely risk acceptant 
Challenger (R Ch  = 1) will estimate the probability that Defender is 
Hard ( p  Def ) to be only 0.25 even when Defender is actually indifferent 
between  Conflict  and  Defender Concedes .      

 These credibility estimates for each player are measured as  
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 These equations provide a nonlinear transformation of ∆U to the 
interval between 0 and 1 while also accounting for the impact of risk 
propensity. 

 The existence conditions for the various equilibria depend on com-
parisons of  p  Def  and  p  Ch  with the threshold values  c  t ,  c  s , and  d  n  (equa-
tions 3.1 through 3.3). Once the utilities are measured (equations 
3.4 through 3.11), these thresholds follow directly, with two excep-
tions. The threshold  c  t  is a function of  c  DD+  (Challenger’s utility for 
 Conflict  when Hard) and  d  n  is a function of  d  DD–  (Defender’s utility 
for  Conflict  when Soft). However, equations 3.7 and 3.11 measure  c  DD  
and  d  DD , respectively. The player types are known by comparing these 
utilities for conflict with the utilities for concession. Thus, if  c  CD > c  DD , 
then equation 3.7 measures  c  DD– , but  c  DD+  is unknown. Similarly, if 
 d  DD > d  DC , then equation 3.11 measures  d  DD+ , and  d  DD–  is unknown. 
To estimate unknown values of  c  DD+  and  d  DD– , it is assumed that 
the distance between  c  DD+  and  c  CD  (and between  d  DD–  and  d  DC ) is 
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equivalent to the distance between  c  DD–  and  c  CD  (and between  d  DD+  
and  d  DC ).  28   

 Thus, the unknown values of  c  DD+  and  d  DD–  are estimated by 

  c  DD+  = min[ c  CD  + ( c  CD  –  c  DD– ),  c  SQ  – 0.01] (3.15) 

 and 

  d  DD–  = max[ d  DC  – ( d  DD+  –  d  DC ), 0]. (3.16) 

 Once the utilities, credibility parameters ( p  Def  and  p  Ch ), and thresh-
old values ( c  t ,  c  s , and  d  n ) are measured, the equilibrium outcome 
predictions for each politically active directed dyad-year are made 
according to the criteria specified in table 3.3. This results in four 
dummy variables:  predicted Status Quo ,  predicted Defender Concedes , 
 predicted Challenger Defeated , and  predicted Conflict . Each of these 
variables equals 1 if the corresponding outcome is predicted in equi-
librium for the current observation, and 0 otherwise. 

 Since not all of the outcome predictions in table 3.3 are unique, 
these variables are not mutually exclusive. For example, a value of 
“1” for  predicted Status Quo  does not indicate that each of the other 
variables equals “0.” For those observations where multiple outcomes 
are predicted in equilibrium, the variable for each predicted outcome 
takes the value “1.” Therefore, each of these four variables will be 
included in the multinomial logit models; together, they serve as the 
primary independent variables for the prediction of game outcomes. 

 For the prediction of MIDs, a single primary independent variable 
is employed. This variable,  predicted non-Status Quo outcome , equals 
“1” if either  Defender Concedes ,  Challenger Defeated , or  Conflict  is 
predicted for a particular observation. If only the  Status Quo  is pre-
dicted, then  predicted non-Status Quo outcome  equals “0.” 

  Controls 
 These independent variables constitute the equilibrium outcome pre-
dictions of perfect deterrence theory. However, a number of alterna-
tive explanations of international behavior exist. Therefore, several 
control variables, representing major foci of recent conflict studies, 
are used to test the robustness of the results obtained. Some of these 
variables (particularly relative power and  S  score) are components of 
the utility functions that form the basis of the equilibrium predic-
tions to be tested. However, it is possible that these variables exert an 
independent influence on deterrence outcomes in addition to their 
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influence on equilibrium predictions. Furthermore, since these indi-
vidual components are combined in a different, nonlinear fashion 
within the Unilateral Deterrence Game to generate equilibrium pre-
dictions, multicollinearity between the equilibrium predictions and 
the control variables is not present.  29   

   Balance of Forces:    There is little dispute that relative power has 
an important effect on international conf lict behavior. Most sig-
nif icantly, its importance has also been highlighted in previous 
empirical studies of deterrence (e.g., Huth and Russett 1984; 
1988; Huth 1988). It is therefore important to control for the 
effect of the balance of forces in the present analysis. I use the 
composite indicator of national capabilities from the Correlates of 
War (COW) project (Singer, Bremer, and Stuckey 1972) to mea-
sure military capabilities for each state. To determine the balance 
of forces in a dyad, I create a ratio of Challenger’s capabilities 
to the total capabilities of the dyad. The f inal variable,  balance 
of forces , ranges from 0 (when Challenger is weak compared to 
Defender) to 1 (when Challenger is very strong compared to 
Defender).  

  S score:   Signorino and Ritter’s (1999)  S  score measures the simi-
larity of foreign policy positions between states. Although  S  is an 
important component of the measurement of utilities employed here, 
it is possible that similarity in foreign policy positions has an indepen-
dent effect on the outcome of international interactions. Therefore, 
I include this score as a separate variable to determine if similarity 
has an effect on outcomes beyond that captured by the equilibrium 
predictions of the Unilateral Deterrence Game. The variable ranges 
from –1 to 1, with positive values indicating increasingly similar alli-
ance portfolios and negative values representing increasingly dissimi-
lar portfolios.  

  Distance:   Geographic proximity has repeatedly been found 
(e.g., Bremer 1992) to be an important predictor of international 
conf lict. To control for the effects of proximity, the distance 
between states in a dyad is measured. I take the natural logarithm 
of the distance between capital cities, except for the Soviet Union 
and United States when other cities are included; states with land 
borders are considered to be zero miles apart (Bennett and Stam 
2000a).  

  Democracy:   The democratic peace literature (e.g., Russett and Oneal 
2001) has repeatedly found that democracies have seldom if ever fought 
one another. Furthermore, Schultz (2001) has found that democracy has 
an important effect on credibility. It is therefore important to control 



T ESTING PERFECT DET ERRENCE THEORY 63

for the effect of joint democracy on deterrence outcomes. To measure 
democracy, I use the polity 2 variable, which ranges from –10 to 10, 
of the Polity IV data (Marshall, Gurr, and Jaggers 2010). I use the 
minimum democracy score for the dyad as a variable in the empirical 
analysis.  

  Peace Years Spline:   The final control variable is more methodologi-
cal than substantive in character. Beck, Katz, and Tucker (1998) have 
argued that it is important for studies of conflict using pooled dyadic 
time series to account for time dependence within dyads. In other 
words, while the standard statistical assumption is that each observa-
tion is independent, observations of different years of the same dyad 
are not truly independent. I account for time dependence by employ-
ing Beck, Katz, and Tucker’s method of including peace years and 
three cubic spline variables that account for time dependence. Time 
dependence is accounted for using this method in both the base and 
full models.    

  Statistical Method: Multinomial Logit 

 Because the second dependent variable,  game outcome , used here 
has more than two unordered categories, the appropriate statistical 
method to use is multinomial logit. The multinomial logit model 
estimates the effects of independent variables on a dependent vari-
able with  J  + 1 unordered categories.  30   Given  J  + 1 categories of 
the dependent variable,  J  equations are estimated, which show the 
effects of the explanatory variables on producing a particular out-
come relative to the base category. The  Status Quo  is used as the 
base category here.  31   The probability that a given outcome  Y  will 
be realized is  
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 Since there are four categories in the dependent variable used 
here, three equations will be estimated. These equations indepen-
dently estimate the effects of the independent variables on producing 
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outcomes  Defender Concedes ,  Challenger Defeated , and  Conflict  rela-
tive to the  Status Quo . 

 Two alternative models are available for empirical analysis of the 
multiple, unordered categories of the dependent variable employed 
here. The first of these is strategic probit, which Signorino and Tarar 
(2006) utilized for a unified theory and test of extended immedi-
ate deterrence. Strategic probit provides a method for integrating the 
theoretical and empirical models, while accounting for nonmonotonic 
influences of independent variables resulting from strategic interac-
tion (Signorino 1999; 2003). Thus, strategic probit would provide 
an excellent avenue for empirically determining the impact of factors 
such as balance of forces, arms races, and domestic conflict on general 
deterrence. However, since strategic probit uses a different solution 
concept (quantal response equilibrium vs. PBE) and different infor-
mation conditions (complete vs. incomplete information) than perfect 
deterrence theory, an empirical analysis using strategic probit would 
not be a test of perfect deterrence theory’s equilibrium predictions, 
which is the purpose of this chapter. 

 The second alternative would be a nested logit model. Nested 
logit models are models of a decision process that is made in stages 
in which the decisions at later stages are limited by those made 
in earlier stages. This seems to fit nicely with the game structure 
examined here, where each node of the Unilateral Deterrence Game 
would correspond to a different stage of the nested logit model. 
Unfortunately, nested logit is also not appropriate here, for two 
primary reasons. First, as with the strategic probit, it would not 
provide a test of the equilibrium predictions of perfect deterrence 
theory. Second, nested logit models are unable to account for strate-
gic interaction between multiple decision makers, and are thus only 
appropriate for analyses of a single decision maker’s nested decisions 
(Signorino 2003). 

 While the multinomial logit model is also a decision model that 
does not account for strategic interaction, that does not pose a 
problem for this analysis. Strategic interaction between Challenger 
and Defender is taken into account through perfect deterrence 
theory, which makes equilibrium outcome predictions prior to the 
empirical analysis. Thus, the theory is the “decision maker” (decid-
ing which outcome[s] is predicted for each observation), and the 
purpose of this analysis is to test how well the theory makes those 
decisions. 

 The first dependent variable,  MID , has only two categories. 
Therefore, standard logit can be used. The standard logit model is 
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specified by equation 3.17, where  J  = 1. In this case, only one equa-
tion, which estimates the effect that each independent variable has on 
the probability of a MID, is estimated.   

  Results 

 With the unit of analysis, dependent variables, independent variables, 
and statistical method now specified, I turn to a discussion of results. 
I test the Unilateral Deterrence Game by focusing on two areas: pre-
diction of MIDs and prediction of game outcomes. I discuss each 
area of prediction in turn. 

  Prediction of Militarized Interstate Disputes 

 Although one can imagine many possible levels of international con-
flict, the field of international relations has come to focus on two 
distinct levels—MIDs and wars—in the past two decades. Wars con-
stitute the most deadly and destructive of international conflicts; for 
this reason, many (including those studying deterrence) have focused 
on the causes and occurrence of war. 

 Nonetheless, wars remain infrequent events. On the other hand, 
MIDs are a much more frequent form of international conflict; wars 
are only a small portion of all uses, threats, or displays of military 
force. Initiations of militarized action are essentially challenges to the 
status quo; thus, they are failures of general deterrence. Therefore, 
any theory purporting to be able to explain the dynamics of general 
deterrence needs to be able to predict the occurrence of MIDs. 

 Perfect deterrence theory does just that. The equilibrium outcome 
predictions of the Unilateral Deterrence Game, summarized in table 
3.3, delineate under what conditions the status quo is expected to 
prevail and when general deterrence is expected to fail. Because MIDs 
constitute failures of general deterrence, predictions of non-status 
quo outcomes (i.e., deterrence failures) are predictions of disputes. 
Therefore, when a non-status quo outcome is predicted, disputes 
should be significantly more likely to occur. 

 To determine if perfect deterrence theory’s predictions of deterrence 
failures are supported by the empirical record, logit analysis is used. 
Logit results for the prediction of MIDs are shown in  table 3.4 .  32   The 
first column of results shows just the base model without control vari-
ables.  33   The base model is statistically significant ( p < 0.0001), which 
indicates that this model provides a significantly better fit to the data 
than a model including only the constant term.      
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 The coefficient on the main independent variable,  predicted non-
Status Quo , is positive and highly significant, indicating that an equi-
librium outcome prediction from the Unilateral Deterrence Game 
of something other than the status quo makes disputes significantly 
more likely to occur. The negative and significant coefficient on the 
 peace years  variable indicates negative time dependence; that is, as the 
length of time since a dyad’s last dispute increases, another dispute is 
less and less likely to follow. Finally, the coefficient on the constant 
has a large, negative value since the baseline probability of a MID is 
very low to begin with. 

 The inclusion of control variables in the model allows determi-
nation of whether the predictions of perfect deterrence theory are 
robust, or whether the strong relationship between the theory’s pre-
dictions and deterrence failures disappears once alternative expla-
nations are controlled for. After controlling for other factors, the 
impact of  predicted non-Status Quo  on the dependent variable actu-
ally increases (from 0.73 to 0.93). Therefore, the predictive power of 

 Table 3.4     Logit results for prediction of MIDs  

Variable  Model

 Base  With controls 

 Predicted 
 non-status quo 

 β 
 Se β  

 0.7345*** 
 0.0827 

 0.9256*** 
 0.0817 

Balance of forces  0.2318* 
 0.0925 

 S  score  #0.1906 
 0.2452 

ln(distance)  #0.3090*** 
 0.0128 

Minimum 
democracy

 #0.0166** 
 0.0059 

Peace years  #0.2402*** 
 0.0165 

 #0.2356*** 
 0.0163 

Constant  #4.0467*** 
 0.0964 

 #2.4381*** 
 0.2290 

χ 2 518.9*** 1621.3***
Log-likelihood #12425.3 #11101.1
N  384,865 380,292

     Notes : * p  < 0.05, ** p  < 0.01, *** p  < 0.001  
  Peace years cubic spline variables not shown. Standard errors are robust 
 standard errors adjusted for clustering within dyads.    
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perfect deterrence theory is even better than one would expect from 
the base model alone. 

 The results of the control variables are mostly in line with expecta-
tions. The coefficient on  balance of forces  is positive and significant, 
indicating that the stronger Challenger is relative to Defender, the 
more likely Challenger is to initiate a challenge. Similarity of interests, 
reflected by the  S score , on the other hand has no independent effect 
on the occurrence of disputes apart from its influence on the equilib-
rium predictions. 

 Unsurprisingly,  ln(distance)  exhibits a strong negative impact on 
the failure of general deterrence, indicating that the further two states 
are from each other, the less likely the status quo will be disturbed. In 
addition,  minimum democracy  has a negative and significant impact 
on the dependent variable; the more democratic the states in a dyad 
are, the less likely they are to fight. 

 Because the logit model is nonlinear in nature, interpretation based 
solely on the coefficients of the independent variables is problematic. 
A more intuitively pleasing method for interpreting results of logit 
models is examination of predicted probabilities. The probability of 
a MID is calculated using equation 3.17, and the probability of the 
status quo is found from equation 3.18. The probability of a dispute 
when the status quo is predicted is 0.0019.  34   When a non-status quo 
outcome is predicted, the probability of deterrence failure increases to 
0.0058. Thus, the prediction of a non-status quo outcome increases 
the probability of a dispute by over 205 percent. 

 These binomial logit results provide strong support for perfect 
deterrence theory. A non-status quo prediction greatly increases the 
likelihood of MIDs. I now turn to the examination of perfect deter-
rence theory’s ability to successfully predict particular game out-
comes, which is a more demanding task.  

  Prediction of Game  
  Outcomes 

 The results in the previous section indicate that perfect deterrence 
theory’s predictions of general deterrence failures are supported by 
the historical record. However, table 3.3 outlines the particular equi-
librium outcome predictions of the Unilateral Deterrence Game with 
incomplete information for each possible situation, not just whether or 
not the  Status Quo  is predicted. To determine how well these individual 
game outcomes are predicted, multinomial logit estimates are used. 
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 The base model—incorporating only the four outcome prediction 
variables and the peace years spline variables—is shown in  table 3.5 . 
This model fits the data significantly better than a model including 
only the constant term.      

 Beginning with  predicted Status Quo , one can see that the coef-
ficient for this variable is insignificant for all but the  Conflict  equa-
tion. This indicates that predicting the status quo has no significant 
impact on the occurrence of  Defender Concedes  or  Challenger 
Defeated , while it increases the probability of  Conflict . This latter 
result is quite surprising; if robust, this finding would be problematic 
for the theory. 

 The impact of each of the non-status quo outcome predictions on 
the occurrence of game outcomes is in line with expectations. The 
prediction of  Defender Concedes  makes  Defender Concedes  signifi-
cantly more likely to occur, and significantly increases the probability 
of  Challenger Defeated  and  Conflict . Similarly,  predicted Challenger 
Defeated  makes all non-status quo outcomes, most importantly 
 Challenger Defeated , more likely to occur. The prediction of  Conflict  

 Table 3.5     Multinomial logit results without control variables  

Variable  Outcome

 Defender Concedes  Challenger 
Defeated 

 Conflict 

 Predicted 
 status quo 

 β 
 Se β  

 0.0371 
 0.1295 

 0.0584 
 0.2065 

 0.3408* 
 0.1655 

 Predicted 
 Defender 
concedes 

 0.6166*** 
 0.1039 

 0.4580* 
 0.1806 

 0.5387*** 
 0.1167 

 Predicted 
 Challenger 
defeated 

 1.3437*** 
 0.2216 

 1.3298*** 
 0.2581 

 1.4941*** 
 0.2118 

 Predicted 
 conflict 

 0.5470*** 
 0.1182 

 0.8941*** 
 0.2013 

 0.4696* 
 0.1951 

Peace years  #0.2195*** 
 0.0199 

 #0.1364*** 
 0.0305 

 #0.3032*** 
 0.0251 

Constant  #4.8726*** 
 0.1624 

 #6.4350*** 
 0.2565 

 #5.1042*** 
 0.1864 

χ 2 815.5***
Log-likelihood -14546.0
N  384,865   

     Notes : * p  < 0.05, ** p  < 0.01, *** p  < 0.001  
   Status Quo  is the reference category. Peace years cubic spline variables not shown. Standard 
errors are robust standard errors adjusted for clustering within dyads.    
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also has a significant impact in each equation. In other words, if 
 Conflict  is predicted, all non-status quo outcomes (most importantly, 
 Conflict ) are more likely to occur. 

 To examine the robustness of these results against alternative 
explanations, the full multinomial logit model was run including 
the control variables. The full model, shown in  table 3.6 , produces a 
highly significant fit to the data. The results of the full model indicate 
that the predictions of perfect deterrence theory are quite robust.      

 Unlike the base model,  predicted Status Quo  is found to reduce the 
probability of any non-status quo outcome, although the coefficients 
are not significant. Thus, although the results for this variable were 
somewhat contrary to expectations in the base model, after other fac-
tors are controlled for, the expected pattern emerges. 

 The other key variables continue to be positive and significant 
across all three equations. Therefore, perfect deterrence theory’s pre-
dictions of  Status Quo ,  Defender Concedes ,  Challenger Defeated , and 
 Conflict  are all supported by the empirical record, and these predic-
tions are robust against alternative explanations. 

 The results for the control variables are mostly in line with 
previously established expectations. The balance of forces has 
a positive coefficient throughout, although it is not significant 
for the  Challenger Defeated  equation. Distance, democracy, and 
peace years all reduce the probability of each non-status quo out-
come, although democracy is surprisingly not significant for the 
 Challenger Defeated  equation. The  S  score only has a significant 
impact on  Challenger Defeated , which is in the expected negative 
direction. 

 These results for the prediction of game outcomes are more eas-
ily understood through examination of predicted probabilities. The 
value for the predicted outcome is set to 1, the values for the other 
outcome predictions is set to 0, and the control variables are set to 
their means. 

  Table 3.7  shows the impact of outcome predictions on the pre-
dicted probabilities of outcomes. To ease interpretation, the  Status 
Quo  column of table 3.7 shows the predicted probability of each out-
come given a prediction of  Status Quo . The other columns show the 
change in the predicted probability of a given outcome when a non-
status quo outcome is predicted. For example, predicting  Defender 
Concedes  decreases the probability of  Status Quo  by 0.19 percent, 
increases the probability of  Defender Concedes  by 85.71 percent, 
and increases the probability of  Challenger Defeated  and  Conflict  by 
50.00 percent each.      
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 Prediction of any non-status quo outcome reduces the probability 
of the  Status Quo , although not by the largest of margins. The predic-
tion of a concession by Defender greatly increases the probability of a 
 Defender Concedes  outcome (an increase of over 85 percent), the pre-
diction of a defeat for Challenger greatly increases the probability of 
 Challenger Defeated  (an increase of 300 percent), and the prediction of 
 Conflict  has a large impact on the probability of  Conflict  (an increase 
of 250 percent). Each of these results is in line with expectations. 

 Astute readers will note that although predictions of  Defender 
Concedes  and  Conflict  have their largest impact on the appropriate 
outcome, they also greatly increase the probability of other non-
 status quo outcomes. This should actually be expected, since each 

 Table 3.6     Multinomial logit results with control variables  

Variable  Outcome

 Defender Concedes  Challenger Defeated  Conflict 

 Predicted 
 status quo 

 β 
 Se β  

 #0.1890 
 0.1288 

 #0.0977 
 0.2009 

 #0.1294 
 0.1492 

 Predicted 
 Defender 
concedes 

 0.4295*** 
 0.1140 

 0.4415* 
 0.1632 

 0.2190 
 0.1203 

 Predicted 
 Challenger 
defeated 

 1.3692*** 
 0.2344 

 1.3851*** 
 0.2798 

 1.4294*** 
 0.1949 

 Predicted 
 conflict 

 0.8118*** 
 0.1173 

 1.0545*** 
 0.1978 

 1.0342*** 
 0.1783 

Balance of forces  0.5442*** 
 0.1057 

 0.0294 
 0.1967 

 0.2714* 
 0.1368 

 S  score  #0.3201 
 0.2430 

 #0.9355** 
 0.3493 

 0.3706 
 0.3805 

ln(distance)  #0.2670*** 
 0.0135 

 #0.2478*** 
 0.0199 

 #0.3968*** 
 0.0190 

Minimum 
democracy

 #0.0248*** 
 0.0059 

 #0.0137 
 0.0102 

 #0.0224* 
 0.0108 

Peace years  #0.2146*** 
 0.0203 

 #0.1312*** 
 0.0305 

 #0.2959*** 
 0.0246 

Constant  #3.2696*** 
 0.2463 

 #4.0878*** 
 0.4480 

 #3.2657*** 
 0.3546 

χ 2 2315.6***
Log-likelihood #13145.0
N  380,292   

     Notes : * p  < 0.05, ** p  < 0.01, *** p  < 0.001  
   Status Quo  is the reference category. Peace years cubic spline variables not shown. Standard 
errors are robust standard errors adjusted for clustering within dyads.    
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of the equations is a comparison between a non-status quo outcome 
and the status quo. When a non-status quo outcome is predicted, it 
should make the status quo less likely to occur. If the status quo is less 
likely, then all non-status quo outcomes (even those not specifically 
predicted) are more likely.  35   

 Nonetheless, prediction of  Challenger Defeated  has a larger 
impact on the  Defender Concedes  and  Conflict  outcomes than on the 
 Challenger Defeated  outcome. This indicates that the model has some 
difficulty in differentiating between concessions by Challenger and 
Defender. However, Wald tests for combining outcomes confirm that 
the model is able to distinguish between each of the outcomes, again 
significant at the <0.0001 level. 

 One unusual feature of this test of perfect deterrence theory is 
that the theory does not provide unique outcome predictions in most 
cases; rather, because of multiple equilibria, two or three different 
outcomes are possible in many observations.  Table 3.8  helps to clarify 
the empirical implications of these nonexclusive equilibrium predic-
tions. Each row shows the number of observations that correspond 
to each group of predictions from table 3.3, separated by the out-
come actually observed. Thus, for example, there are 21,563 observa-
tions where the predicted outcome is either  Status Quo  or  Defender 
Concedes ; of these, 21,391 actually result in the status quo, and a fur-
ther 110 result in a concession by Defender, for a total accuracy rate 
of 99.71 percent. One can see that each of the predictions is about 
99 percent accurate, except for the unique predictions of  Defender 
Concedes  and  Conflict , which are less than 1 percent accurate.      

 Table 3.7     Impact of outcome predictions on the predicted probabilities of 
outcomes  

Outcome Predicted outcome

 Status Quo  Defender 
Concedes  
(% change)

 Challenger 
Defeated  
(% change)

 Conflict  
(% change)

 Status Quo 0.9978 #0.19 #0.80 #0.41
 Defender Concedes 0.0014 85.71 364.29 164.29
 Challenger Defeated 0.0004 50.00 300.00 175.00
 Conflict 0.0004 50.00 425.00 250.00

     Notes : These predicted probabilities were calculated using the results of the full model (table 
3.6). The value for each predicted outcome was set to 1, the values for the other outcome 
predictions set to 0, and the control variables were set to their means.    
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 Clearly, the accuracy of these latter predictions is problematic. As 
table 3.3 makes clear, these unique predictions of  Defender Concedes  
or  Conflict  occur when Challenger prefers  Conflict  to  Status Quo . 
In that case, Challenger’s only rational course of action is to chal-
lenge the status quo, leading to one of those outcomes. This is the 
prediction of perfect deterrence theory; however, it must also be the 
prediction of any theory, since that is the only logical result of those 
preferences. This result is clearly a product of error in the measure-
ment of utilities. For instance, despite the maintenance of the status 
quo throughout,  Conflict  is the predicted outcome for the United 
States→Canada dyad for the period 1920–41, because throughout, 
the United States is measured to prefer  Conflict  to the  Status Quo . 
While the United States almost certainly did not truly have that 
preference, it is the best estimate produced by the measurement of 
utilities employed here, based on the method pioneered by Bueno 
de Mesquita and Lalman (1992). Bueno de Mesquita and Lalman 
(1992, 298) acknowledge that the procedures they developed “may 
introduce considerable measurement error,” concluding that this 
“suppresses . . . our results.” Hence, future research should seek to 
improve our measurement of utilities; once that is done, one would 
expect support for perfect deterrence theory to be even stronger. 

 Since non-status quo outcomes are rare events, one could achieve 
99 percent accuracy by simply predicting the  Status Quo  for every 
observation. However, in so doing, one would achieve 0 percent accu-
racy of non-status quo predictions. As one can see from table 3.8, the 
non-status quo predictions here are about 49 percent accurate (with 

 Table 3.8     Comparison of predicted and observed outcomes  

Predicted 
outcome(s)

Observed outcome Percent correct

 SQ  DC  CD  DD  Total  Total  Non-SQ 

 SQ 282,875 633 158 466 284,132 99.56 #
 SQ, DC 21,391 110 21 41 21,563 99.71 63.95
 SQ, DC, CD 3435 51 10 51 3547 98.56 54.46
 SQ, DC, DD 5750 30 12 25 5817 99.48 82.09
 SQ, CD 6698 59 14 28 6799 98.72 13.86
 SQ, DD 11,503 53 15 31 11,602 99.82 31.31
 DC 36,377 148 31 78 36,634 0.40 57.14
 DD 14,683 54 17 17 14,771 0.12 19.32
Total 382,712 1138 278 737 384,965 86.26 48.66

     Notes : Outcomes are abbreviated as follows:  SQ: Status Quo; DC: Defender Concedes; 
CD: Challenger Defeated; DD: Conflict .    
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the accuracy of individual predictions between 14 and 82 percent 
accurate). Thus, perfect deterrence theory provides a proportional 
reduction in the error of non-status quo predictions of 20 percent. 
Although improvement is always possible, these results nonetheless 
support perfect deterrence theory. 

 These results for perfect deterrence theory can be put in perspec-
tive by comparing them with an alternative theory of international 
conflict. Bueno de Mesquita and Lalman (1992) constructed the 
IIG to analyze relations between states. Although this is not the 
way they present it, theirs is essentially a theory of general deter-
rence. Furthermore, it has been extensively tested by Bennett and 
Stam (2000b) in a multinomial logit analysis quite similar to that 
conducted here. Therefore, it is useful to compare the results found 
here to the results obtained by Bennett and Stam. 

 Only five outcomes emerge as equilibrium predictions of the IIG: 
status quo, acquiescence by A, acquiescence by B, negotiation, and 
war. However, six different outcomes of the IIG—status quo, acqui-
escence by B, negotiation, capitulation by A, capitulation by B, and 
war—are realized. Thus, one equilibrium prediction (acquiescence 
by A) never occurs in reality, and two other outcomes that do occur 
(capitulation by A and capitulation by B) are never predicted in equi-
librium. In the Unilateral Deterrence Game, however, all four pos-
sible outcomes occur in both predictions and the historical record. 

 In addition, the multinomial logit results obtained here provide much 
stronger support for perfect deterrence theory than the support Bennett 
and Stam (2000b) found for the IIG. As Bennett and Stam (2000b, 
473) note, only two of the equilibrium predictions “are helping to dif-
ferentiate non-status quo outcomes from the status quo.” Compare this 
to the Unilateral Deterrence Game, where each outcome prediction 
helps to differentiate between the status quo and non-status quo out-
comes. If perfect deterrence theory is more consistent with the empirical 
record than “one of the most important theories of international con-
flict” (Bennett and Stam 2000b, 451), then one must take note.   

  Conclusions 

 In this chapter, I have taken the second step (the first being the selec-
tion of cases in the previous chapter) toward bridging the divide 
between formal theories and quantitative analyses of general deter-
rence. Because of its lack of logical contradictions and empirical 
anomalies (unlike classical deterrence theory), perfect deterrence the-
ory was selected as the basis of this analysis. 
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 I have focused on perfect deterrence theory’s Unilateral Deterrence 
Game with incomplete information. After determining the equilib-
ria when Defender’s threat is not capable, I laid out the equilibrium 
outcome predictions of the Unilateral Deterrence Game (table 3.3). 
I also developed a technique for measuring utilities (based on Bueno 
de Mesquita and Lalman 1992) and credibility parameters (based on 
Kim and Bueno de Mesquita 1995), modifying both procedures in 
order to reduce measurement error. 

 To test whether the predictions of perfect deterrence theory are 
supported by the historical record, I used binary and multinomial 
logit methods to examine the prediction of MIDs and of particular 
game outcomes. The results indicate that the predictions of perfect 
deterrence theory are generally supported by the empirical record. 
However, the results obtained for the predictions of  Status Quo , 
 Defender Concedes , and  Conflict  receive much greater support than 
the results for  Challenger Defeated . The two most important defi-
ciencies in these results are the over prediction of non-status quo 
outcomes and difficulties in predicting  Challenger Defeated . Both of 
these problems are created in large part by measurement error. 

 It is clear that the empirical support for perfect deterrence the-
ory is not greater than the results obtained here because of the error 
remaining in the measurement of utilities and credibility parameters. 
Therefore, future research should focus on improving these measure-
ments, possibly through the development of data gathered specifically 
on the preferences of states (in different dyadic relationships) across 
time, rather than relying, as equations 3.4 through 3.11 do, on data 
collected for other reasons than the measurement of preferences. 

 In any case, the research reported in this chapter represents an 
important step in improving our understanding of general deterrence 
by bridging the divide between formal theories and quantitative anal-
yses. No previous study has explicitly tested the equilibrium predic-
tions of a formal theory of deterrence. Although more work in the 
future should be directed toward strengthening the bridge built here, 
one can nonetheless conclude that perfect deterrence theory’s equi-
librium outcome predictions are generally supported by the historical 
record. Therefore, further exploration of perfect deterrence theory’s 
implications is appropriate. With this positive evaluation of perfect 
deterrence theory in mind, I next turn to an extension of deterrence 
theory in the realm of extended deterrence.  
   



     Chapter 4 

 Three-Party Extended Deterrence   

   The previous two chapters tried to bridge the divide that separates 
formal and quantitative research on general deterrence by focusing 
on empirical analyses, through developing a method to select cases of 
general deterrence and testing the equilibrium predictions of perfect 
deterrence theory. In this chapter, I shift gears somewhat and focus 
on improving our understanding of general deterrence through an 
important development of deterrence theory.  1   I do this by develop-
ing a game-theoretic model of extended deterrence that considers all 
three actors in situations of extended deterrence. The resulting the-
oretical extension of general deterrence theory produces important 
conclusions about extended deterrence, alliance reliability, and war 
expansion. 

 As discussed in the first chapter, the two basic types of deter-
rence are direct and extended (Morgan 1983; Huth 1988). Direct 
deterrence deals with an attempt by one state to deter another from 
attacking the deterrer directly. Extended deterrence, on the other 
hand, deals a state’s attempt to deter another from attacking a third 
state. Accordingly, deterrent threats have two purposes. Snyder 
(1961, 276–7) argues that their primary purpose is to deter a direct 
attack on a defender, while a secondary goal is to deter attacks on the 
defender’s allies. Hence, while direct deterrence (e.g., Schelling 1960; 
Powell 1990; Kilgour and Zagare 1991; Zagare and Kilgour 1993a) 
and extended deterrence (e.g., Russett 1963; Huth 1988; Zagare and 
Kilgour 1993b; Kilgour and Zagare 1994; Werner 2000; Danilovic 
2002) are usually modeled separately, they are nonetheless oftentimes 
two parts of a more complex whole.  2   

 A prominent historical example of the interplay between direct and 
extended deterrence is provided by the Cold War, during which the 
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United States sought to deter the Soviet Union from challenging the 
status quo in two primary ways. First, the United States exercised 
direct deterrence of the Soviet Union in seeking to prevent a Soviet 
attack on the United States, and second, the Americans sought to 
deter Soviet attacks in other areas of the world through extended 
deterrence. These American attempts at deterrence, although typi-
cally analyzed separately, were intrinsically related. 

 Although direct deterrence deals with two states, extended deter-
rence deals with a minimum of three. Werner (2000, 721) outlines 
the basic logic of extended deterrence:

  The attacker must decide whether or not to attack the target, which 
then must decide whether or not to resist. After observing both the 
attacker’s and the target’s actions, the third party must decide whether 
or not to come to the aid of the target if the target has in fact been 
attacked.   

 Werner follows standard practice by including only two players in 
her model of extended deterrence: the attacker and the defender. 
Thus, although she clearly highlights the presence and the choices 
of the target, she ignores the target’s role in the strategic calculation 
involved. Virtually all analyses of extended deterrence have focused 
on only two players.  3   Indeed, one article that strives to determine the 
“role of the pawn in extended deterrence” (Kilgour and Zagare 1994) 
does not model the pawn (i.e., target or protégé) as one of the players. 
One aim of the present analysis is to explicitly model deterrence situa-
tions wherein the choices of the target are strategically salient. 

 The inclusion of all three players in a model of extended deter-
rence provides three main contributions. First, it provides a formal 
model of extended deterrence that matches the basic informal logic 
of extended deterrence. Second, it addresses Snyder’s (1961) argu-
ment by explicitly modeling the simultaneous conduct of extended 
and direct deterrence. And third, the inclusion of all three players in 
the analysis allows examination of other issues such as the target of a 
challenge and alliance reliability. 

 In studies of direct deterrence and two-party extended deterrence, 
the target of any attack is not considered to be part of a challeng-
ing state’s decision; in direct deterrence, the target is the defender, 
whereas in extended deterrence, the target is the protégé. Thus, the 
relevant question in these studies is whether the challenger will attack. 
However, a model accounting for both direct and extended deter-
rence allows one to ask not only whether the challenger will attack, 
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but also whom to attack. The question of whom to attack has seldom 
been addressed in the existing literature. 

 Bueno de Mesquita (1981, 84) examined which ally a challenger 
should attack, and hypothesized that the challenger should attack the 
stronger of the two allies. His expectation relies on the assumption 
that the fighting will take place in the territory of the state attacked, 
forcing its ally to send its forces to the target state and accordingly 
project a lower level of power because of the loss-of-strength gradient. 
That is, Bueno de Mesquita assumes that if the challenger attacks one 
ally, the other ally must come to the location of its ally in order to 
fight against the challenger. 

 Bueno de Mesquita’s assumption, however, is too restrictive. For 
example, in 1914, Russia sought to deter Austria-Hungary from 
attacking Serbia. Of course Austria-Hungary did attack Serbia, and 
Russia (along with others) did respond. However, Russia did not send 
its troops to Serbia so that the fighting could take place there. Rather, 
Russia launched a direct invasion of Austria-Hungary itself. 

 Powell (1999, ch. 5) also examines the issue of whom to attack 
in a model of alignment decisions. He predicts that the challenger 
will generally attack the larger of the two states, and that the third 
state will bandwagon with the attacker against the target. Thus, the 
attacker is able to split the alliance between the other two states, 
unless the alliance is sufficiently reliable. The attacker will only fight 
against both members of the alliance when victory is likely. 

 However, Powell’s analysis rests on the assumption that any attack 
will lead to a war resulting in the elimination of two of the three states. 
A cursory examination of history reveals that war rarely results in the 
elimination of any states, let alone all but one. Furthermore, Powell 
does not explicitly examine the dynamics of deterrence between the 
target states and the challenger. 

 A more desirable explanation of the challenger’s decision of whom 
to attack would not rest solely on unnecessarily strong assumptions 
about the location of the battlefield or the elimination of states. 
This chapter is therefore devoted to the development and analysis of 
a game-theoretic model that accounts for the decisions of all three 
players involved in extended deterrence, simultaneous situations of 
direct and extended deterrence, and the challenging state’s decision 
of whom to attack. 

 Hearkening back to the Cold War example, the strategic situa-
tion facing the Soviets was not only whether to initiate a challenge. 
The Soviet Union had the capacity to challenge Western Europe—
through a massive invasion of West Germany, for example—and the 
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capacity to challenge the United States directly. Accordingly, the 
dilemma facing the Soviet Union was not only whether to attack, 
but also  whom  to attack. This basic strategic problem, which has been 
ignored in the traditional deterrence literature, is the principal focus 
of this chapter.  4    

  Three-Party Extended Deterrence Game 

 To analyze these basic questions, I develop the Three-Party Extended 
Deterrence Game ( figure 4.1 ), which involves three players: Challenger, 
Defender, and Protégé. Challenger has the first move, at node 1, and 
must choose between Cooperate (C), Attack-Protégé (A P ), or Attack-
Defender (A D ). If Challenger cooperates at node 1, the game ends 
and the outcome is  Status Quo  (SQ),  5   with payoffs  c   SQ  ,  d   SQ  , and  g   SQ   to 
Challenger, Defender, and Protégé, respectively.  6   The options Attack-
Protégé and Attack-Defender represent making a demand against 
Protégé or Defender, respectively. If Challenger attempts to upset the 
status quo by confronting Protégé, Protégé makes the next move at 
node 2a, but if Challenger challenges Defender, Defender makes the 
next move at node 2b.      

 At node 2a, Protégé can either Concede (C) or Defy (D). If she  7   
chooses to concede, the game ends and the outcome is  Protégé Concedes  
(PC), with the players receiving payoffs  c   PC  ,  d   PC  , and  g   PC  . However, 
if she defies Challenger, Defender makes the next move at node 3a. 
Similarly, Defender may either Concede (C) or Defy (D) at node 2b. 
If she chooses to concede, the game ends with outcome  Defender 
Concedes  (DC) and payoffs  c   DC  ,  d   DC  , and  g   DC   to the three players. If 
Defender defies Challenger, Protégé moves next at node 3b. 

 Some readers might be surprised that the game ends following 
Protégé’s concession at node 2a (or Defender’s concession at node 
2b), rather than allowing for the possibility that Defender could 
choose to resist Challenger despite Protégé’s concession. To be sure, 
the inclusion of such a choice for Defender would expand the model’s 
empirical domain and provide the proper context for asking whether 
Challenger would attack a weak and conciliatory Protégé if there were 
some probability that Defender would nevertheless fight. In addition, 
this would more fully integrate the role of Defender’s credibility in 
extended deterrence by allowing consideration of Defender’s threat 
to respond to a challenge even if Protégé concedes. But the additional 
choice for Defender would further complicate an already complex 
game and divert attention away from this chapter’s main focus on 
whom Challenger should attack. In future research, however, I intend 
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to expand the model by allowing for this possibility in order to gain 
a more nuanced understanding of the interplay between direct and 
extended deterrence. 

 Node 3a is reached by Protégé’s defiance of Challenger following 
an attack by Challenger on Protégé. At this node, Defender (Protégé’s 
ally) has the option of standing behind Protégé by choosing to Defy 
(D), or abandoning her by choosing to Concede (C). If Defender defies, 
Challenger moves next at node 4a, but if she concedes, the game ends, 
the outcome is  Bilateral War – Protégé  (BP),  8   and the payoffs to each 
player are  c   BP  ,  d   BP  , and  g   BP  . Should Challenger move against Defender, 
then Defender and Protégé’s roles are reversed. Following Defender’s 
defiance, Protégé has an opportunity to either Concede (C) or Defy 
(D) at node 3b. A choice to Concede by Protégé ends the game as 
 Bilateral War – Defender  (BD) and payoffs of  c   BD  ,  d   BD  , and  g   BD   to each 
player. But if Protégé stands behind Defender by choosing to Defy 
(D), Challenger makes the next move at node 4b. 
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 Figure 4.1      Three-Party Extended Deterrence Game.  



UNDERSTANDING GENER AL DET ERRENCE80

 Nodes 4a and 4b both offer Challenger a choice between Defy 
(D) and Concede (C) at the terminal node of the game. If Challenger 
continues to press on against Protégé despite Defender’s intervention 
(at node 4a), or against Defender despite Protégé’s intervention (at 
node 4b), a  Multilateral War  (MW) results, with payoffs to each state 
of  c   MW  ,  d   MW  , and  g   MW  . However, if Challenger concedes, the game 
ends with  Challenger Defeated  (CD) and payoffs of  c   CD  ,  d   CD  , and  g   CD   
to each player. 

 There are seven distinct outcomes that can result from this game 
(two of the outcomes,  Multilateral War  and  Challenger Defeated , can 
be reached in different ways). In order for there to be rational choices, 
and thus solutions to this game, each of the players must be able 
to order all outcomes according to their preferences. The preference 
ordering of each player will be considered in turn. 

 Challenger’s preferences are relatively straightforward. As Zagare 
(1985) points out, there would be no need for deterrence unless 
Challenger preferred to gain an advantage rather than remain at the 
status quo. Two outcomes offer Challenger such an advantage over 
 Status Quo :  Protégé Concedes  and  Defender Concedes . Therefore, in 
order for there to be a deterrence situation, at least one of these two 
outcomes must be preferred to  Status Quo  by Challenger. And for 
a situation of simultaneous direct and extended deterrence—the 
subject of this chapter—to exist, then Challenger must prefer both 
 Protégé Concedes  and  Defender Concedes  to  Status Quo . 

 Thus, Challenger has an interest in exacting concessions from both 
Defender and Protégé. Although the difference between their levels 
of power may be either large or small, it is assumed that Defender 
is a stronger state than Protégé.  9   Strong states, in addition to hav-
ing more military power than weaker states, typically possess greater 
economic resources as well. Hence, strong states have more available 
resources that Challenger can hope to extract through concessions 
than do weaker states. It is therefore assumed that Challenger prefers 
 Defender Concedes  to  Protégé Concedes . 

 Perfect deterrence theory points out that the two key factors in 
the analysis of deterrence are credible and capable threats. Credibility 
will be considered later, but the capability of Defender and Protégé’s 
threats will allow further determination of Challenger’s preferences. 
Following Zagare and Kilgour (2000), a state’s threat is capable if 
the threatened state thinks it will hurt. The relevant threats here are 
Protégé’s threat to defy at node 2a and Defender’s threat to defy at 
node 2b. Depending on choices further along in the game, there are 
three conflict outcomes that can arise as a result of defiance at nodes 
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2a and 2b:  Bilateral War – Protégé ,  Bilateral War – Defender , and 
 Multilateral War . Initially, I assume that all threats by Defender and 
Protégé are capable—hence, Challenger prefers  Status Quo  to each of 
these outcomes—although I relax this assumption later. 

 Challenger’s preferences over the three conflict outcomes are 
straightforward. The two bilateral war outcomes represent bilateral 
wars between Challenger and Protégé (BP) or Challenger and Defender 
(BD), whereas  Multilateral War  represents a war between Challenger 
and a coalition of both Protégé and Defender. Since it is better to 
fight only one opponent than two, it is assumed that Challenger pre-
fers any bilateral war to  Multilateral War . Furthermore, since Protégé 
is weaker than Defender, fighting Protégé should be less costly than 
fighting Defender. It is therefore assumed that Challenger prefers 
 Bilateral War – Protégé  to  Bilateral War – Defender . 

  Challenger Defeated  represents a situation where Challenger backs 
down after facing resistance from both Protégé and Defender. Given 
the high costs associated with such a political defeat, this is a situ-
ation that states prefer to avoid. It is thus assumed that Challenger 
prefers all outcomes except  Multilateral War  to  Challenger Defeated . 
At node 4a or 4b, Challenger faces a choice between defiance, leading 
to  Multilateral War , or concession, resulting in  Challenger Defeated . 
The preference relationship between these two outcomes gets to the 
heart of Challenger’s credibility. States’ threats are only credible if 
they prefer conflict to concession; that is, threats are only credible if 
they are rational to carry out. 

 In this game, Challenger’s threat is credible if he prefers 
 Multilateral War  to  Challenger Defeated . Therefore, if Challenger 
prefers  Challenger Defeated  to  Multilateral War , his threat is not 
credible. No fixed assumption will be made regarding the credibility 
of Challenger’s threat; rather, two types of Challenger, Hard (H) and 
Soft (S), will be considered. A Hard Challenger has a credible threat, 
while a Soft Challenger does not. 

 Having specified Challenger’s preferences, I now turn to Defender, 
who seeks to keep Challenger from upsetting the status quo. Although 
not seeking to upset the status quo herself, Defender would gain by 
having Challenger back down after meeting resistance. Defender’s 
most preferred outcome is assumed to be  Challenger Defeated , fol-
lowed by  Status Quo .  10   

 Defender is engaging in direct unilateral deterrence of Challenger, 
as well as trying to protect Protégé’s interests through extended 
deterrence. Defender would thus rather keep the status quo than 
have Challenger make inroads against either Protégé’s or her own 
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interests. However, if a breakdown of the status quo does occur, 
Defender would rather have Challenger’s gains come from Protégé 
than Defender. Hence, Defender is assumed to prefer  Protégé Concedes  
to  Defender Concedes  and prefer  Bilateral War – Protégé  to  Bilateral 
War – Defender . If Protégé fights a bilateral war with Challenger, 
Defender would have to back down rather than join the war to 
protect Protégé. But if Protégé concedes, Defender’s lack of com-
mitment to Protégé would not be revealed. It is therefore assumed 
that Defender prefers  Protégé Concedes  to  Bilateral War – Protégé . 
Additionally, Defender would rather fight Challenger with Protégé’s 
support than without; hence, Defender prefers  Multilateral War  to 
 Bilateral War – Defender . 

 The remaining preferences for Defender are not as readily apparent. 
Assuming that she is facing a Hard Challenger, Defender’s choice at 
node 3a is essentially a choice between  Bilateral War – Protégé  and 
 Multilateral War . It is well understood that alliances are not always 
reliable (Sabrosky 1980; Leeds, Long, and Mitchell 2000).  11   Thus, 
Defender is separated into two subtypes on this issue. If Defender is a 
Reliable ally (R), she will prefer  Multilateral War , but if Defender is an 
Unreliable ally (U), she will prefer  Bilateral War – Protégé . Defender’s 
reliability (as well as Protégé’s) is essentially her credibility in extended 
deterrence. A reliable state prefers to fight a multilateral war (and thus 
has a credible extended deterrent threat), whereas an unreliable state 
prefers to back down and let her ally fight Challenger alone. 

 Challenger’s threat against Defender is assumed to be capable. 
That is, Defender believes she would be worse off if Challenger exe-
cuted his threat, so Defender prefers  Status Quo  to all three con-
flict outcomes. Additionally, since a concession represents some loss, 
Defender prefers  Status Quo  to  Defender Concedes . Three additional 
subtypes of Defender occur, depending on the preferences between 
concession and war. An Unconditionally Hard (H 1 ) Defender prefers 
 Bilateral War – Defender  and  Multilateral War  to  Defender Concedes , 
therefore preferring to resist at node 2b regardless of the choices of 
either Protégé or Challenger. On the other hand, a Conditionally 
Hard (H 2 ) Defender will only resist Challenger if Protégé will stand 
by her; therefore preferring  Multilateral War  to  Defender Concedes , 
but  Defender Concedes  to  Bilateral War – Defender . The final subtype 
of Defender is unwilling to fight; a Soft (S) Defender prefers conces-
sion to any war.  12   

 There are two subtypes of Defender relating to her behavior 
in extended deterrence (R and U), and three subtypes relating to 
her behavior in direct deterrence (H 1 , H 2 , and S). Putting these 



THREE- PART Y EX TENDED DETERRENCE 83

subtypes together, there are six different types of Defender: Reliable/
Unconditionally Hard (RH 1 ), Reliable/Conditionally Hard (RH 2 ), 
Reliable/Soft (RS), Unreliable/Unconditionally Hard (UH 1 ), 
Unreliable/Conditionally Hard (UH 2 ), and Unreliable/Soft (US). 

 The preferences for Protégé are analogous to those for Defender. 
 Challenger Defeated  remains the most preferred outcome, followed 
by  Status Quo . Unlike Defender, Protégé prefers a loss by Defender to 
a loss by Protégé: that is, Protégé prefers  Defender Concedes  to  Protégé 
Concedes  and  Bilateral War – Defender  to  Bilateral War – Protégé . For 
similar reasons as Defender, Protégé also prefers  Defender Concedes  
to  Bilateral War – Defender  and  Multilateral War  to  Bilateral 
War – Protégé.  

 As with Defender, Challenger’s threat against Protégé is assumed to 
be capable. That is, Protégé expects she would be worse off if Challenger 
executes his threat, so Protégé prefers  Status Quo  to all three conflict 
outcomes (BD, BP, and MW). Additionally, since a concession repre-
sents some loss, Protégé prefers  Status Quo  to  Protégé Concedes . 

 Protégé can also be either a Reliable ally (R), preferring 
 Multilateral War  to  Bilateral War – Defender , or an Unreliable ally 
(U) with the opposite preference ordering. Additionally, Protégé can 
be either Unconditionally Hard (H 1 ), preferring  Multilateral War  
and  Bilateral War – Protégé  to  Protégé Concedes , Conditionally Hard 
(H 2 ), preferring  Multilateral War  to  Protégé Concedes  to  Bilateral 
War – Protégé , or Soft (S), preferring  Protégé Concedes  to  Multilateral 
War  and  Bilateral War – Protégé . 

 Thus, combining the various subtypes, there are also six types of 
Protégé possible: Reliable/Unconditionally Hard (RH 1 ), Reliable/
Conditionally Hard (RH 2 ), Reliable/Soft (RS), Unreliable/
Unconditionally Hard (UH 1 ), Unreliable/Conditionally Hard 
(UH 2 ), and Unreliable/Soft (US). 

 In summary, these assumptions restrict the players’ utilities as 
follows: 

 Challenger: Defender Concedes> Ch Protégé Concedes> Ch Status Quo> Ch  
  Bilateral War – Protégé> Ch Bilateral War – Defender> Ch  
  [Multilateral War, Challenger Defeated]  (4.1)

 Defender: Challenger Defeated> Def Status Quo> Def Protégé Concedes> Def  
  [(Bilateral War – Protégé> Def Bilateral War – Defender), 
  Multilateral War, Defender Concedes]  (4.2)

 Protégé: Challenger Defeated> Pro Status Quo> Pro Defender Concedes> Pro  
  [(Bilateral War – Defender> Pro Bilateral War – Protégé), 
  Multilateral War, Protégé Concedes]    (4.3)
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 where > Ch  means “is preferred to by Challenger,” > Def  means “is 
preferred to by Defender,” > Pro  means “is preferred to by Protégé,” 
and where the preferences between outcomes enclosed in brackets 
remain open. Thus, equation 4.1 indicates that Challenger’s prefer-
ence between  Multilateral War  and  Challenger Defeated  is unspeci-
fied. Since more preference orderings are left open for Defender 
and Protégé, equations 4.2 and 4.3 may need further explanation. 
While the preference ordering for the two types of bilateral war is 
known—Defender and Protégé each prefer the other to fight (and 
thus, Defender prefers  Bilateral War – Protégé  to  Bilateral War – 
Defender )—the preference between a bilateral war, multilateral war, 
and concession is determined only by the player’s type.  

  Extended Deterrence under Complete Information 

 Having introduced the structure of the game and the assumed prefer-
ence orderings, I now turn to analyzing the game in order to further 
understanding of the interplay direct and extended deterrence, par-
ticularly with regard to Challenger’s decision of not only whether, 
but whom to attack. For now, players are assumed to possess com-
plete information, where the preferences of each player are common 
knowledge. For a sequential game with complete information such 
as this one, the appropriate solution concept is  subgame perfect equi-
librium  (Fudenberg and Tirole 1991). Subgame perfect equilibria, 
unlike Nash equilibria, ensure that all choices made in equilibrium 
are rational. 

 Each combination of player types (e.g., Hard Challenger, Reliable/
Unconditionally Hard Defender, and Unreliable/Soft Protégé) defines 
one game. With two types of Challenger, six types of Defender, and 
six types of Protégé, a total of 72 games results. Fortunately, the 
number of games to examine can be halved quite easily. If Challenger 
is Soft, he will choose to concede at either node 4a or 4b, result-
ing in  Challenger Defeated , rather than forcing a  Multilateral War . 
Knowing that Challenger will eventually back down, Defender and 
Protégé, regardless of type, will always defy at each of their deci-
sion nodes, since  Challenger Defeated  is the best possible outcome 
for both Defender and Protégé. Therefore, by backwards induction, 
a Soft Challenger is always faced with a choice between  Status Quo  
(following a choice of C) and  Challenger Defeated  (following a choice 
of either A P  or A D ) at node 1. Since Challenger prefers  Status Quo  to 
 Challenger Defeated , he will always cooperate initially;  Status Quo  
is the sole subgame perfect equilibrium outcome if there is a Soft 
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Challenger. Since there is no variation in equilibria if Challenger is 
known to be Soft, Challenger is assumed to be Hard in the subse-
quent analysis. 

 I consider three distinct strategic environments that may arise in 
direct/extended deterrence situations. The environments differ with 
respect to the capabilities of Defender’s and Protégé’s threats: when 
they both have capable threats, when only Defender does, and when 
neither Defender nor Protégé have capable threats. Each of these situ-
ations is discussed in turn. 

  Equilibria when Defender and Protégé 
Have Capable Threats 

 When both Defender and Protégé have capable threats, Challenger 
prefers the status quo to any war; the threat of even a bilateral war is 
sufficient to deter Challenger. In a two-party deterrence situation with 
Challenger, Defender and Protégé’s threats would still be capable. 

 As stated previously, the combination of six types of Defender and 
six types of Protégé (Challenger is always Hard) results in 36 differ-
ent games. At this point in the analysis, each of these games involves 
capable threats from both Defender and Protégé. The subgame per-
fect equilibria of these games can be easily found through backwards 
induction. Beginning at nodes 4a and 4b, a Hard Challenger will 
always choose D, leading to  Multilateral War , since that outcome is 
preferred to  Challenger Defeated . 

 At nodes 3a and 3b, Defender (if Challenger chose A P  at node 1) 
or Protégé (if Challenger chose A D  at node 1) must choose whether 
to stand behind their ally by choosing D or choose C and let their 
ally fight Challenger alone. Since Challenger is known to be Hard, 
the choice for Defender at node 3a is between  Bilateral War – Protégé  
and  Multilateral War , and Protégé’s choice at node 3b is between 
 Bilateral War – Defender  and  Multilateral War . This choice is deter-
mined by type: a Reliable ally will choose D at node 3a or 3b, lead-
ing to  Multilateral War , while an Unreliable ally will choose C at 
node 3a, leading to  Bilateral War – Protégé , or node 3b, leading to 
 Bilateral War – Defender . 

 Nodes 2a and 2b involve decisions by Protégé and Defender about 
whether to respond to an initial challenge. If Protégé chooses C, the 
outcome is  Protégé Concedes , and if Defender chooses C the outcome 
is  Defender Concedes . The outcome following a choice of D depends 
on the other player’s type. If the other player is a Reliable ally, a 
choice of D at node 2a or 2b leads to  Multilateral War . However, 
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if Defender is Unreliable, Protégé’s choice of D at node 2a leads to 
 Bilateral War – Protégé , and if Protégé is Unreliable, Defender’s 
choice of D at node 2b leads to  Bilateral War – Defender . Again, 
each player’s choice is determined solely by type. An Unconditionally 
Hard (H 1 ) player, preferring either a bilateral or multilateral war to 
conceding, will always defy at node 2a or 2b. A Conditionally Hard 
(H 2 ) player prefers multilateral war to conceding, but not a bilateral 
war. Therefore, a Conditionally Hard player will choose D at node 
2a or 2b only if they have a Reliable ally; otherwise, they will choose 
C. Finally, a Soft Protégé or Defender, preferring to concede rather 
than fight any war (multilateral or bilateral), will always choose C at 
node 2a or 2b. 

 At node 1, Challenger must decide whether or not to defect from 
the status quo, and if so, whom to attack. Since Defender and Protégé’s 
threats are assumed to be capable, Challenger prefers  Status Quo  to 
 Bilateral War – Protégé ,  Bilateral War – Defender , or  Multilateral 
War . Therefore, Challenger will only choose to attack if either 
 Defender Concedes  or  Protégé Concedes  will be the resultant outcome, 
since he would be better off cooperating otherwise. Those outcomes 
can only occur if Defender and/or Protégé are Soft, or if at least one 
is Conditionally Hard and the other is unreliable. If both Defender 
and Protégé intend to concede, Challenger will choose A D , since it is 
assumed that he prefers  Defender Concedes  to  Protégé Concedes . 

 Each game results in a unique subgame perfect equilibrium. Each 
equilibrium specifies the strategy of each player, and each strategy must 
specify a complete course of action (i.e., the choice to be made at each 
node). For example, Challenger’s strategy A P /D/D is to attack Protégé 
at node 1, defy at node 4a, and defy at node 4b. The order of choices 
listed in Protégé and Defender’s strategies is choice made as target 
(node 2a/2b) / choice made as ally (node 3a/3b). Thus, Defender’s 
strategy (C/D) is to concede at node 2b and defy at node 3a. 

 The equilibrium outcomes are shown in the matrix in  table 4.1a , 
and the complete listing of each equilibrium is given in appendix 2 
(table A2.1a). An examination table 4.1a reveals several interesting 
trends. First, if Defender is known to be Soft, the equilibrium out-
come is always  Defender Concedes , regardless of Defender’s reliability 
or Protégé’s type. Protégé is also prone to conceding when Soft, only 
being saved by Challenger’s preference for  Defender Concedes  over 
 Protégé Concedes .      

 In the 36 combinations of Defender and Protégé types,  Status 
Quo  is stable 9 times.  13   If both players are Unconditionally Hard 
(H 1 ), deterrence is stable regardless of the reliability of the alliance. 
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Additionally, if both players are Reliable and Hard (Unconditionally 
or Conditionally)  Status Quo  is the unique equilibrium outcome. The 
final conditions under which deterrence succeeds are if one player 
is Reliable/Unconditionally Hard (RH 1 ) and the other is Hard 
(Unconditionally or Conditionally). Therefore, having both players 
at least Conditionally Hard is a necessary condition for deterrence 
success. Furthermore, the best hope for deterrence success is for 
Defender and Protégé to not only be Hard, but also Reliable. 

 If Defender and Protégé have capable threats, conflict (BP, BD, or 
MW) never occurs if information is complete. With complete informa-
tion, Challenger is able to look ahead to determine what outcome will 
result if he chooses to attack. If the resultant outcome would be one 
of the three conflict outcomes, he will instead choose to cooperate, 
leading to  Status Quo  as a result. This finding is essentially equivalent 
to what Zagare and Kilgour (2000) found in two-player unilateral and 
mutual deterrence games. Given capable threats, conflict only arises 
in situations of incomplete information, where Challenger may mis-
perceive Defender and Protégé’s rational responses to a challenge.  

  Equilibria when Only Defender Has a Capable Threat 

 Conflict is possible with complete information if not all threats 
by Defender and Protégé are capable. If only Defender has a capa-
ble threat, Protégé is unable to deter Challenger by herself. Thus, 
Challenger prefers  Bilateral War – Protégé  to  Status Quo , and  Status 
Quo  to  Bilateral War – Defender  and  Multilateral War . 

 The resulting equilibrium outcomes are shown in  table 4.1b , with 
the complete equilibria listed in table A2.1b of appendix 2. A cursory 
examination of table 4.1b reveals that the equilibria in 33 of 36 cases 

 Table 4.1a     Subgame perfect equilibrium outcome matrix for different types of 
Protégé and Defender if both have capable threats (and Challenger is Hard) 

 Protégé’s type 

 RH   1   RH   2   RS  UH   1   UH   2   US 

D
ef

en
de

r’s
 t

yp
e  RH   1  SQ SQ PC SQ SQ PC

 RH   2  SQ SQ PC DC DC DC
 RS DC DC DC DC DC DC
 UH   1  SQ PC PC SQ PC PC
 UH   2  SQ PC PC DC DC DC
 US DC DC DC DC DC DC
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are identical to that obtained when both Defender and Protégé have 
capable threats (table 4.1a). The three new outcomes obtained are 
indicated by bold and italicized print in table 4.1b.      

 If Protégé is of type RH 1 , and Defender is either type UH 1  or 
UH 2 , then the unique equilibrium outcome is  Bilateral War – Protégé . 
Similarly, if Protégé and Defender are both type UH 1 , then  Bilateral 
War – Protégé  results. This outcome results when Protégé chooses to 
fight even though her ally, Defender, is unreliable. Challenger, faced 
with a choice between  Status Quo  and  Bilateral War – Protégé , will 
choose to attack Protégé given Protégé’s lack of a capable threat. 

 Protégé is disadvantaged by her own willingness to fight despite the 
unreliability of her alliance with Defender. Furthermore, Challenger takes 
advantage of Defender’s unreliability by attacking Protégé. Empirical 
analyses of alliance reliability have indicated that alliances are not par-
ticularly reliable. Sabrosky (1980) finds that, from 1816 to 1965 only 27 
percent of alliance members fought alongside their partners when they 
were attacked. While Leeds, Long, and Mitchell (2000) demonstrate that 
Sabrosky underestimates alliance reliability, they also find that states do 
not always honor their alliance commitments. The analysis here indicates 
that one explanation for this trend is that challenging states tend to initi-
ate a confrontation only if the alliance is unreliable (cf. Smith 1996).  

  Equilibria when Neither Defender Nor Protégé 
Have Capable Threats 

 If only Protégé is lacking a capable threat, then neither  Bilateral 
War – Defender  nor  Multilateral War  is ever an equilibrium out-
come. But what if Defender lacks a capable threat as well? If neither 
Defender nor Protégé has a capable threat, neither player is able to 

 Table 4.1b     Subgame perfect equilibrium outcomes for different types of Protégé 
and Defender if only Defender has a capable threat (and Challenger is Hard)  

 Protégé’s type 

 RH   1   RH   2   RS  UH   1   UH   2   US 

D
ef

en
de

r’s
 t

yp
e  RH   1  SQ SQ PC SQ SQ PC

 RH   2  SQ SQ PC DC DC DC
 RS DC DC DC DC DC DC
 UH   1   BP PC PC  BP PC PC
 UH   2   BP PC PC DC DC DC
 US DC DC DC DC DC DC
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deter Challenger by herself. Thus, if Protégé’s threat is not capable, 
Challenger prefers  Bilateral War – Protégé  to  Status Quo , and if 
Defender’s threat is not capable, Challenger prefers  Bilateral War – 
Defender  to  Status Quo . Nonetheless, since the combination of the 
two states is assumed to have a capable threat, Challenger still prefers 
 Status Quo  to  Multilateral War .  14   Note that this is equivalent to the 
situation assumed by Smith (1995). 

 The resulting equilibrium outcomes are shown in  table 4.1c , with the 
complete equilibria listed in table A2.1c of appendix 2. Table 4.1c reveals 
that the equilibrium in 34 of 36 cases is identical to that obtained when 
only Defender has a capable threat (table 4.1b). The two new outcomes 
obtained are indicated by bold and italicized print in table 4.1c.      

 Protégé remains disadvantaged in the same circumstances as before 
(i.e., games 19, 22, and 25 in appendix 2). Similarly, if Defender is 
Reliable/ Unconditionally Hard (RH 1 ) and Protégé is Unreliable 
and Hard (UH 1  or UH 2 ), the outcome is  Bilateral War – Defender . 
Therefore, Challenger takes advantage of Protégé’s unwillingness to 
join in the fray by attacking Defender. Note that if Defender and 
Protégé are both type UH 1  (game 22), Challenger chooses at node 
1 between A P , leading to  Bilateral War – Protégé , and A D , leading 
to  Bilateral War – Defender . Given that choice, Challenger would 
choose A P , since a war against Protégé is less costly for Challenger 
than a war against Defender.   

  Comparison with Two-Party Extended 
Deterrence Games 

 How does this game compare with the more traditional two-party 
extended deterrence games? The obvious difference is the inclusion 

 Table 4.1c     Subgame perfect equilibrium outcomes for different types of Protégé 
and Defender if neither state has a capable threat (and Challenger is Hard)  

 Protégé’s type 

 RH   1   RH   2   RS  UH   1   UH   2   US 

D
ef

en
de

r’s
 t

yp
e  RH   1  SQ SQ PC  BD  BD PC

 RH   2  SQ SQ PC DC DC DC
 RS DC DC DC DC DC DC
 UH   1   BP PC PC  BP PC PC
 UH   2  BP PC PC DC DC DC
 US DC DC DC DC DC DC
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of Protégé, the third player, as a strategic actor in the interaction. 
Most scholars “assume that the immediate target of . . . attack always 
retaliates if he is attacked” (Werner 2000, 723). If the state attacked 
is assumed to automatically retaliate against Challenger, then Protégé 
ceases to be a relevant actor, as long as there is no imbalance in the 
reliability of the alliance.  15   

 To see this, note that the strategic choices at nodes 2a and 2b 
essentially disappear: Protégé and Defender will always resist, so 
Challenger’s attack at node 1 immediately leads to node 3a or 3b. If 
Challenger chooses Attack-Protégé (A P ) at node 1, the possible out-
comes are  Bilateral War – Protégé ,  Multilateral War , or  Challenger 
Defeated . Similarly,  Bilateral War – Defender ,  Multilateral War , and 
 Challenger Defeated  are the possibilities following Challenger’s choice 
of Attack-Defender (A D ). But the strategy A P  dominates strategy A D , 
since  c  BP > c  BD . Thus, a rational Challenger would never choose A D , and 
the game reduces to a simple two-player game between Challenger 
and Defender, as shown in  figure 4.2 .      

 This Two-Party Extended Deterrence Game is fundamentally the 
same as those employed by previous studies.  16   This comparison of 
two-party and three-party extended deterrence games serves to dem-
onstrate that analysis of extended deterrence as a two-player game 
rests on the assumption that players automatically respond to direct 
threats. While this assumption is sometimes made explicitly (e.g., 
Werner 2000), often it is not. Thus, while theories of direct deter-
rence often focus on the credibility of the defender’s threat (and in 
classical deterrence theory, assume it to be incredible), theories of 
extended deterrence have given perfect credibility to the state being 
challenged. In other words, the strategic dilemma in direct deter-
rence (whether the target will respond or not) is assumed away in 
typical theories of extended deterrence. Thus, the present analysis of 
extended deterrence is more consistent with theories of direct deter-
rence than extant theories of extended deterrence are.  

  Extended Deterrence under Incomplete Information 

 The analysis to this point has focused on conditions of complete 
information, when each actor knows with certainty the credibility of 
the other actors’ threats. However, in reality, states are rarely certain 
of other states’ intentions. In order to account for this uncertainty 
about intentions, the Three-Party Extended Deterrence Game is ana-
lyzed with incomplete information.  17   



THREE- PART Y EX TENDED DETERRENCE 91

 Although the complete information analysis considered six differ-
ent types of Defender and Protégé, I focus here on Conditionally 
Hard (H 2 ) players, allowing only their reliability to vary. In other 
words, I assume that Defender and Protégé each prefer a multilat-
eral war to backing down, but prefer backing down to fighting a 
bilateral war alone. This focuses attention on situations where nei-
ther Defender nor Protégé is able to deter Challenger alone; rather, 
they must work together. Smith (1995) and others make a similar 
assumption. Therefore, the players’ preferences over the outcomes of 
the game are 

 Challenger: DC > Ch  PC > Ch  SQ > Ch  BP > Ch  BD > Ch  [MW, CD] 
 Defender: CD > Def  SQ > Def  PC > Def  [MW, BP] > Def  DC > Def  BD 
 Protégé: CD > Pro  SQ > Pro  DC > Pro  [MW, BD] > Pro  PC > Pro  BP 

 where a player’s relative preference for outcomes in brackets depends 
on its type. 

Challenger

Defender

Challenger

Status Quo
cSQ, dSQ

Bilateral War
– Protégé
cBP, dBP

Challenger
Defeated
cCD, dCD

Concede

Cooperate

Concede

Defy

Defy

Attack-
Protégé 

Node 1

Node 2(3a) 

Node 3 (4a)

Multilateral
War

cMW, dMW

 Figure 4.2      Two-Party Extended Deterrence Game.  
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 Two types of each player are considered. A Hard Challenger pre-
fers  Multilateral War  (MW) to  Challenger Defeated  (CD), and a 
Soft Challenger prefers  Challenger Defeated  (CD) to  Multilateral 
War  (MW). If Defender is a Reliable ally, she will prefer  Multilateral 
War  (MW) to  Bilateral War – Protégé  (BP), but if Defender is 
an Unreliable ally, she will prefer  Bilateral War – Protégé  (BP) 
to  Multilateral War  (MW). If Protégé is Reliable, she will prefer 
 Multilateral War  (MW) to  Bilateral War – Defender  (BD), but if 
Protégé is Unreliable, she will prefer  Bilateral War – Defender  (BD) 
to  Multilateral War  (MW). 

 In order to account for the different types of each player, I allow 
for two different values for the utility of MW for each player, as 
follows: 

  c  MW+  is a Hard Challenger’s utility for  Multilateral War ; 
  c  MW–  is a Soft Challenger’s utility for  Multilateral War ; 
  d  MW+  is a Reliable Defender’s utility for  Multilateral War ; 
  d  MW–  is an Unreliable Defender’s utility for  Multilateral War ; 
  g  MW+  is a Reliable Protégé’s utility for  Multilateral War ; and 
  g  MW–  is an Unreliable Protégé’s utility for  Multilateral War .   

 The preference restrictions above can therefore be restated in terms 
of utilities: 

  c  DC > c  DC > c  SQ > c  BP > c  BD > c  MW+ > c  CD > c  MW–  
  d  CD > d  SQ > d  PC > d  MW+ > d  BP > d  MW– > d  DC > d  BD  (4.4) 
  g  CD > g  SQ > g  DC > g  MW+ > g  BD > g  MW– > g  PC > g  BP . 

 To express the Three-Party Extended Deterrence Game as a 
game of incomplete information, I represent Challenger’s utility for 
 Multilateral War  as a binary random variable,  C  MW , satisfying  

 

MW Ch
MW

MW Ch

     with probability 
     with probability 1 

c p
C

c p
+

−

⎧= ⎨ −⎩
  

 so that Challenger is Hard with probability  p  Ch  and Soft otherwise. 
Similarly, Defender’s utility for  Multilateral War  is a binary random 
variable,  D  MW , satisfying  

 

MW Def
MW

MW Def

     with probability 
     with probability 1 

d p
D

d p
+

−

⎧= ⎨ −⎩
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 so that Defender is Reliable with probability  p  Def  and Unreliable oth-
erwise. Finally, Protégé’s utility for  Multilateral War  is a binary ran-
dom variable,  G  MW , satisfying  

 

MW Pro
MW

MW Pro

     with probability  
     with probability  1 -

g p
G

g p
+

−

⎧= ⎨
⎩

  

 so that Protégé is Reliable with probability  p  Pro  and Unreliable oth-
erwise. In games of incomplete information, the values of the prob-
abilities  p  Ch ,  p  Def , and  p  Pro  are assumed to be common knowledge, but 
each player’s actual type is known only to that player. 

 To determine the PBE of the Three-Party Extended Deterrence 
Game, I focus on two cases: (1) when Challenger is known to be 
Soft but the other’s types are uncertain ( p  Ch  = 0, 0 < p  Def < 1, and 
0 < p  Pro < 1), and (2) when Challenger is known to be Hard but the 
other’s types are uncertain ( p  Ch  = 1, 0 < p  Def < 1, and 0 < p  Pro < 1). PBE 
of this game will be denoted by the 10-tuple [ u ,  v ;  x  R ,  x  U ,  y  R ,  y  U ;  w  R , 
 w  U ,  z  R ,  z  U ], where: 

  u  = the probability that Challenger chooses A P  at node 1; 
  v  = the probability that Challenger chooses A D  at node 1; 
  x  R  = the probability that a reliable Defender chooses D at node 2b; 
  x  U  = the probability that an unreliable Defender chooses D at node 2b; 
  y  R  = the probability that a reliable Defender chooses D at node 3b; 
  y  U  = the probability that an unreliable Defender chooses D at node 3b; 
  w  R  = the probability that a reliable Protégé chooses D at node 2a; 
  w  U  = the probability that an unreliable Protégé chooses D at node 2a; 
  z  R  = the probability that a reliable Protégé chooses D at node 3a; and 
  z  U  = the probability that an unreliable Protégé chooses D at node 3a.   

 The first case to consider is when Challenger is known to be Soft 
but the other’s types are uncertain. If Challenger is Soft, he will choose 
to concede at either node 4a or 4b, resulting in  Challenger Defeated , 
rather than forcing a  Multilateral War , since  c  CD > c  MW– . Knowing that 
Challenger will eventually back down, Defender and Protégé, regard-
less of type, will always defy at each of their decision nodes, since 
 Challenger Defeated  is the best possible outcome for both Defender 
and Protégé. Therefore, by backwards induction, a Soft Challenger is 
always faced with a choice between  Status Quo  (following a choice of 
C) and  Challenger Defeated  (following a choice of either A P  or A D ) at 
node 1. Since Challenger prefers  Status Quo  to  Challenger Defeated , 
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he will always cooperate initially;  Status Quo  is the sole PBE outcome 
if there is a Soft Challenger. As discussed above, this is the same result 
as when there is complete information. Thus, incomplete information 
about Defender and Protégé’s types has no effect on rational play 
when Challenger is Soft. 

 However, in the second case, where Challenger is known to be 
Hard but the other’s types are uncertain, incomplete information 
has important effects on the rational outcome of extended deter-
rence. There are 14 PBE that result, separated into three classes: 
Deterrence Equilibria (Det), Defender Attack Equilibria (DAE), 
and Protégé Attack Equilibria (PAE). The proofs of these equilibria 
are given in appendix 3. The equilibria are summarized in  table 
4.2 , listing the strategic variables—indicating the choices made by 
each player at each node—and the existence conditions for each 
equilibrium.      

 In order to help visualize the existence regions of these equilibria, 
and therefore help the reader follow the discussion below, the loca-
tions of each of these equilibria are shown in  figures 4.3  and  4.4 . 
The horizontal axis of these figures represents  p  Def , the probability 
that Defender is Reliable, and the vertical axis represents  p  Pro , the 
probability that Protégé is Reliable. However, because of the vari-
able nature of the parameters  c  1  and  c  2 , the locations of equilibria 
are shown in two separate figures.  Figure 4.3  shows the location of 
extended deterrence equilibria when  c  1 > g  u  and  c  2 > d  u , and  figure 4.4  
shows the location of equilibria when  c  1 < g  u  and  c  2 < d  u . I now turn to 
a discussion of each class of equilibrium in turn.           

   Deterrence Equilibria      ( u  =  v  = 0) 

 At a deterrence equilibrium, Challenger always chooses to cooper-
ate (C) at node 1. That is, Challenger is always deterred, so he never 
challenges either Defender or Protégé. There are four distinct equi-
libria in this class. Visual inspection of figures 4.3 and 4.4 immedi-
ately reveals that deterrence equilibria only occur at relatively high 
levels of alliance reliability. The more reliable that Defender and 
Protégé are, the more likely deterrence is to succeed. Further discus-
sion of the implications of these equilibria follows their technical 
presentation. 

 More technically, the first and most certain of these deterrence 
equilibria is called Det 1 . Det 1  occurs at high levels of reliability for 



 Table 4.2     Perfect Bayesian equilibria and existence conditions for the Three-Party 
Extended Deterrence Game with incomplete information.  

Equilibrium Strategic variables Existence 
conditions

Challenger Defender Protégé

 u  v  x  R  x  U  y  R  y  U  w  R  w  U  z  R  z  U 

Det 1 0 0 1 1 1 0 1 1 1 0  p  Def  ≥  g  u  and 
 p  Pro  ≥  d  u 

Det 2 0 0 1 0 1 0 1 1 1 0   p  Def  ≥  c  1 , 
  p  Def  ≥  g  u , and 
 d  r  ≤  p  Pro  ≤  d  u  

Det 3 0 0 1 1 1 0 1 0 1 0   p  Pro  ≥  c  2 , 
  p  Pro  ≥  d  u , and 
 g  r  ≤  p  Def  ≤  g  u  

Det 4 0 0 1 0 1 0 1 0 1 0   g  r ≤ c  1 ≤ p  Def ≤ g  u  and 
  d  r ≤ c  2 ≤ p  Pro ≤ d  u  

DAE 1 0 1 0 0 1 0 1 1 1 0   p  Def  ≥  g  u  and 
  p  Pro  ≤  d  r  

DAE 2 0 1 0 0 1 0 1 0 1 0  g  r  ≤  p  Def  ≤  g  u  and 
 p  Pro  ≤  d  r 

DAE 3 0 1 0 0 1 0 0 0 1 0  p  Def  ≤  g  u  and 
 p  Pro  ≤  d  r 

DAE 4 0 1 1 0 1 0 1 1 1 0   p  Def  ≤  c  1 , 
  p  Def  ≥  g  u,  and 
  d  r  ≤  p  Pro  ≤  d  u  

DAE 5 0 1 1 0 1 0 1 0 1 0   g  r  ≤  p  Def  ≤  g  u , 
  p  Def  ≤  c  1 , and 
  d  r  ≤  p  Pro  ≤  d  u  

DAE 6 0 1 1 0 1 0 0 0 1 0   p  Def  ≤  c  3 , 
  p  Def  ≤  g  r , and 
  d  r  ≤  p  Pro  ≤  d  u  

PAE 1 1 0 1 1 1 0 0 0 1 0   p  Pro  ≥  d  u  and 
  p  Def  ≤  g  r  

PAE 2 1 0 1 0 1 0 0 0 1 0   p  Def  ≥  c  3 , 
  p  Def  ≤  g  r , and 
  d  r  ≤  p  Pro  ≤  d  u  

PAE 3 1 0 1 1 1 0 1 0 1 0   p  Pro  ≤  c  2 , 
  p  Pro  ≥  d  u , and 
 g  r  ≤  p  Def  ≤  g  u  

PAE 4 1 0 1 0 1 0 1 0 1 0   g  r ≤ c  1 ≤ p  Def ≤ g  u , 
  p  Pro  ≤  c  2 , and 
  d  r  ≤  p  Pro  ≤  d  u  
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both Defender and Protégé. Specifically, this equilibrium exists if and 
only if  

 

PC BP
Def u

MW BP

g g
p g

g g−

−> =
−

    
(4.5)

 

 and  

 

DC BD
Pro u

MW BD

.
d d

p d
d d−

−> =
−

    
(4.6)

 

 In that case, Defender is reliable enough to convince Protégé—
regardless of type—to always respond (at node 2a) to a challenge by 
Challenger, and Protégé’s reliability similarly ensures that Defender 

1

du

p Def

p Pro

c2

c3

dr

Det1

1

c1g r g u

DAE1DAE2DAE3

DAE6 DAE5 DAE4

PAE3

PAE1

PAE2

Det3

Det2

 Figure 4.3      Location of extended deterrence equilibria ( c  1  >  g  u  and  c  2  >  d  u ).  
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always defies Challenger at node 2b. Thus, any challenge by Challenger 
will always lead to  Multilateral War ; since this is less preferred than 
 Status Quo , Challenger always cooperates. 

 The second deterrence equilibrium, Det 2  also occurs when 
Defender is highly reliable ( p  Def  ≥  g  u ). However, Protégé is not as reli-
able, where  

 

DC BD
r Pro u

MW BD

.
d d

d p d
d d+

−= < <
−

   
(4.7)

  

 Given that Defender is highly reliable, Protégé always defies 
Challenger at node 2a. Similarly, a reliable Defender always defies at 
node 2b. However, Protégé’s reliability is not great enough to con-
vince an unreliable Defender to defy Challenger at node 2b. Thus, 
Defender’s response to a challenge is separated by type. Accordingly, 

1

du

p Def

p Pro

c2

c3

dr

Det1

1

c1g r g u

DAE1DAE2DAE3

DAE6 DAE5

Det4

PAE1

PAE2

PAE4

Det3

Det2

 Figure 4.4      Location of extended deterrence equilibria ( c  1  <  g  u  and  c  2  <  d  u ).  
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Challenger will only be deterred from attacking Defender if the 
probability that Defender is reliable is high enough. Specifically, the 
inequality  

 

SQ DC
Def 1

Pro MW BD BD DC( ) ( )
c c

p c
p c c c c+

−
> =

− + −
   

(4.8)
  

 must be satisfied. In that case, the threat that Defender will respond 
to a challenge is too great for Challenger to risk choosing Attack-
Defender. 

 The third deterrence equilibrium, Det 3  is the reciprocal of the 
second. Det 3  exists when Protégé is highly reliable ( p  Pro  ≥  d  u ), but 
Defender is less so, where  

 

PC BP
r Def u
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 Similarly to Det 2 , Defender always defies Challenger at node 2b. 
However, Protégé’s response to a challenge at node 2a is separated by 
type. Accordingly, Challenger will only be deterred from attacking 
Protégé if the inequality  

 

SQ PC
Pro 2

Def MW BP BP PC( ) ( )
c c

p c
p c c c c+
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(4.10)
  

 is satisfied. In that case, the threat that Protégé will respond to a chal-
lenge is too great for Challenger to risk choosing Attack-Protégé. 

 The fourth deterrence equilibrium, Det 4 , can occur at intermedi-
ate ranges of reliability for both Defender and Protégé, that is, when 
 g  r  ≤  p  Def  ≤  g  u  and  d  r  ≤  p  Pro  ≤  d  u . As discussed above, Defender and 
Protégé’s actions at nodes 2a and 2b are each separated by type at 
these intermediate levels of reliability. Hence, Challenger will only 
be deterred if the probability that Defender and Protégé are reliable 
is large enough, that is, when  p  Def  ≥  c  1  and  p  Pro  ≥  c  2 . Only then will 
the threat of  Multilateral War  be great enough to deter Challenger 
from attacking. 

 Notice that Det 4  relies on the same parameters,  c  1  and  c  2 , that Det 2  
and Det 3  rely on. But for Det 4  to exist,  c  1 < g  u  and  c  2 < d  u  must be true. 
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And if these inequalities are true, then Det 2  exists throughout the 
range  p  Def  ≥  g  u  and  d  r  ≤  p  Pro  ≤  d  u , and Det 3  exists throughout the range 
 g  r  ≤  p  Def  ≤  g  u  and  p  Pro  ≥  d  u  (see  figure 4.4 ). In other words, if Det 4  
exists, then  c  1  and  c  2  are irrelevant to the existence of Det 2  and Det 3 .  

   Defender Attack Equilibria ( u  = 0,  v  = 1)  

 At a Defender Attack Equilibrium (DAE), Challenger always chooses 
Attack-Defender (A D ) at node 1. Not only is deterrence assured of 
failure, but there is also no uncertainty about the target of a chal-
lenge: it will always be Defender. Thus, the questions of “whether” 
and “whom” are always answered in the same way with a DAE. There 
are six distinct equilibria in this class. The DAE more fully delineate 
the conditions under which a Challenger will attack the stronger of 
two parties/allies, thereby adding additional empirical precision to 
Bueno de Mesquita’s (1981) original hypothesis. 

 A DAE is assured at low levels of Protégé reliability ( p  Pro  ≤  d  r ). 
When Protégé’s reliability is at these low levels, Defender (whether 
reliable or not) decides to concede at node 2b, since the risk of an 
unwanted bilateral war following Protégé’s likely concession at node 
3b is too great. There are three distinct equilibria at these low levels 
of Protégé credibility: DAE 1 , when  p  Pro  ≤  d  r  and  p  Def  ≥  g  u ; DAE 2 , 
when  p  Pro  ≤  d  r  and  g  r  ≤  p  Def  ≤  g  u ; and DAE 3 , when  p  Pro  ≤  d  r  and  p  Def  
≤  g  r . At each of these equilibria, Challenger attacks Defender and 
Defender concedes, regardless of type; thus, the unique equilibrium 
outcome is  Defender Concedes . 

 The other three DAE can occur at intermediate levels of Protégé 
reliability ( d  r  ≤  p  Pro  ≤  d  u ). At these levels, a reliable Defender always 
defies Challenger at node 2b, while an unreliable Defender concedes: 
thus, Defender’s rational response to a challenge is determined by 
its type. As discussed above, Challenger will only be deterred from 
attacking Defender if the probability that Defender is reliable is high 
enough that  p  Def  ≥  c  1 . Thus, when  d  r  ≤  p  Pro  ≤  d  u  and  p  Def  ≥  g  u , DAE 4 , 
exists if and only if  p  Def  ≤  c  1 . Similarly, when  d  r  ≤  p  Pro  ≤  d  u  and  g  r  ≤  p  Def  
≤  g  u , DAE 5 , exists if and only if  p  Def  ≤  c  1 . Thus, if  c  1 > g  u , and therefore 
DAE 4  exists, then DAE 5  exists across the entire range of  d  r  ≤  p  Pro  ≤ 
 d  u  and  g  r  ≤  p  Def  ≤  g  u , as shown in  figure 4.3 . However, if  c  1 < g  u , then 
DAE 4  does not exist, and DAE 5  exists only in part of the range of  d  r  
≤  p  Pro  ≤  d  u  and  g  r  ≤  p  Def  ≤  g  u , as shown in  figure 4.4 . 

 The final equilibrium of this class, DAE 6 , exists at intermediate 
ranges of Protégé reliability ( d  r  ≤  p  Pro  ≤  d  u ), but low ranges of Defender 
reliability ( p  Def  ≤  g  r ). Since Defender is likely unreliable, Protégé always 
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concedes at node 2a rather than risk the prospect of fighting a bilat-
eral war. Thus, Protégé can assure his second-best outcome,  Protégé 
Concedes , by challenging Protégé. However, if Defender’s reliability 
is so low that  
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 then the risk of Defender’s defiance at node 2a is so remote that 
Challenger is better off challenging Defender instead. Accordingly, 
DAE 6  exists when  d  r  ≤  p  Pro  ≤  d  u ,  p  Def  ≤  g  r , and  p  Def  ≤  c  3 .  

   Protégé Attack Equilibria ( u  = 1,  v  = 0)  

 The final class of PBE is called Protégé Attack Equilibria (PAE), where 
Challenger always chooses Attack-Protégé (A P ) at node 1. Again, not 
only will deterrence certainly fail, but there is also no uncertainty 
about the target of a challenge: it will always be Protégé. There are 
four distinct equilibria in this class. Thus, these equilibria delineate 
the conditions under which Challenger will confront the weaker of 
the two allies. 

 A PAE is most likely at low levels of Defender reliability ( p  Def  ≤  g  r ). 
When Defender’s reliability is at these low levels, Protégé (whether 
reliable or not) decides to concede at node 2a, since the risk of an 
unwanted bilateral war following Defender’s likely concession at node 
3a is too great. When  p  Def  ≤  g  r  but Protégé’s reliability is high ( p  Pro  ≥ 
 d  u ), then the equilibrium PAE 1  is assured. At lower levels of Protégé 
reliability ( d  r  ≤  p  Pro  ≤  d  u ), Challenger’s initial action depends on the 
value of  c  3  (as discussed above). Thus, PAE 2  exists when  d  r  ≤  p  Pro  ≤  d  u , 
 p  Def  ≤  g  r , and  p  Def  ≥  c  3 . 

 The other PAE can occur at intermediate levels of Defender reli-
ability ( g  r  ≤  p  Def  ≤  g  u ). At these levels, a reliable Protégé always defies 
Challenger at node 2a, while an unreliable Protégé concedes: thus, 
Protégé’s rational response to a challenge is determined by its type. 
As discussed above, Challenger will only be deterred from attack-
ing Protégé if the probability that Protégé is reliable is high enough 
that  p  Pro  ≥  c  2 . Thus, when  g  r  ≤  p  Def  ≤  g  u  and  p  Pro  ≥  d  u , PAE 3 , exists if 
and only if  p  Pro  ≤  c  2 . Similarly, when  g  r  ≤  p  Def  ≤  g  u  and  d  r  ≤  p  Pro  ≤  d  u , 
PAE 4 , exists if and only if  p  Pro  ≤  c  2  and  p  Def  ≥  c  1 . Thus, if  c  2 > d  u , and 
therefore PAE 3  exists, then PAE 4  does not exist, as shown in  figure 
4.3 .  18   However, if  c  2 < d  u , then PAE 3  does not exist, and PAE 4  exists 
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only in part of the range of  g  r  ≤  p  Def  ≤  g  u  and  d  r  ≤  p  Pro  ≤  d  u , as shown 
in  figure 4.4 .   

  Comparative Statics 

 The preceding discussion of the equilibria and their characteristics 
allows several general conclusions about the dynamics of deterrence 
to be drawn. First, it is obvious from figures 4.3 and 4.4 that deter-
rence is more likely to succeed the more reliable the alliance between 
Defender and Protégé is. But going beyond the obvious, note that the 
parameters  d  u  and  g  u  are crucially important to the success of deter-
rence. And, since  d  u  and  g  u  are functions of Defender and Protégé’s 
utilities for a concession ( d  DC  and  g  PC ), a bilateral war ( d  BD  and  g  BP ), 
and a multilateral war when unreliable ( d  MW−  and  g  MW− ), several 
observations can be made.  

     ● The more highly Defender and Protégé value a bilateral war, the more 
likely deterrence is to be successful.     

 This occurs because as the values of  d  BD  and  g  BP  increase, the 
threshold values  d  u  and  g  u  decrease. Accordingly, the region of a 
deterrence equilibrium (Det 1  in particular) becomes larger, making 
this equilibrium more likely to exist and deterrence more likely to 
succeed. 

 Thus, while Defender and Protégé would each prefer to fight 
alongside its ally, the more willing each side is to engage Challenger 
alone, the more likely deterrence is to succeed. Thus, simply rely-
ing on one’s alliance partners to help in deterring a potential 
challenger is less effective than ensuring one’s readiness to fight 
a bilateral war simultaneously. In order to maximize the probabil-
ity of successful deterrence, Defender and Protégé should not only 
maximize their reliability to each other, but also be prepared to 
confront Challenger alone. This conclusion is consistent with the 
traditional realist claim that alliances should not be relied on too 
heavily because of the self-help nature of the international system 
(e.g., Mearsheimer 2001).  

     ● The less Defender and Protégé value a concession to Challenger, the 
more likely deterrence is to be successful.     

 This occurs because decreasing values of  d  DC  and  g  PC  lead to 
decreases in the thresholds  d  u  and  g  u . If either potential target is too 
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eager to concede (i.e.,  d  DC  or  g  PC  is too high), this increases the like-
lihood of their being challenged. But by having lower utility for a 
concession, each state is more willing to stand up to Challenger, and 
so deterrence is more likely to succeed. 

 This lowering of the utility for concession could come through 
tying one’s credibility to a particular issue. For example, the United 
States’ focus on West Berlin during the early years of the Cold War 
staked American credibility on Berlin (Trachtenberg 1991). By reduc-
ing the utility of backing down on Berlin, the United States made it 
less likely that the Soviet Union would challenge the Western pres-
ence in Berlin.  

     ● The more highly Defender and Protégé value fighting a multilateral 
war when unreliable, the more likely deterrence is to be successful.     

 As the values of  d  MW−  and  g  MW−  increase, the threshold values  d  u  
and  g  u  decrease. By definition, an unreliable ally values a multilateral 
war less highly than a reliable ally. But the smaller this decrease in 
utility for multilateral war is (i.e., the smaller the difference between 
 d  MW+  and  d  MW−  and between  g  MW+  and  g  MW− ), the less reliable each 
state requires its ally to be before it is willing to resist Challenger. 
And, the more willing each state is to resist Challenger, the less will-
ing Challenger is to attack, and so the more stable is deterrence. 

 The parameters  c  1  and  c  2  are also important to the success of 
deterrence (equilibria Det 2 , Det 3 , and Det 4 ). Note that each of these 
threshold values depends greatly on Challenger’s utility for the status 
quo ( c  SQ ). Thus, one can observe that:  

     ● The more highly Challenger values the status quo, the more likely 
deterrence will succeed.     

 This is because increases in the value of  c  SQ  lead to decreases in 
the threshold values  c  1  and  c  2 . With a higher utility for the status 
quo, Challenger is deterred at lower levels of alliance reliability ( p  Def  
and  p  Pro ). Notice, however, that Defender and Protégé’s valuations of 
the status quo have no bearing on the likelihood of deterrence. This 
implication is consistent with power transition theory’s advice that the 
United States take steps to ensure that China is more satisfied with 
the status quo in order to prevent deterrence failures over Taiwan and 
other parts of the world (Tammen, Kugler, Lemke et al. 2000). 

 Conclusions about the target of a challenge when deterrence fails 
can be made in a similar manner. Note from figures 4.3 and 4.4 that 
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DAE are most likely when Protégé’s reliability is low, but Defender’s 
reliability is high, and conversely that PAE are most likely when 
Protégé’s reliability is high, but Defender’s reliability is low. Thus, 
one can conclude that:  

     ● If there is an imbalance in the reliability of the alliance, then the more 
reliable state is disadvantaged.     

 This counterintuitive result is driven by Challenger’s desire to avoid 
a multilateral war. Since a highly reliable state is likely to be involved 
in any conflict, while an unreliable state will only become involved if 
attacked, Challenger attacks the more reliable ally. 

 For example, consider the case where Protégé is highly reliable, but 
Defender is not. If Challenger attacks Defender, then Protégé is likely 
to come to Defender’s side and a multilateral war ensues. However, 
if Challenger attacks Protégé, then Defender is likely to step aside. 
Seeing the second possibility as more favorable, Challenger chooses 
to attack Protégé, the more reliable of the two allies. This also dem-
onstrates that, contrary to Bueno de Mesquita (1981) and Powell 
(1999), Challenger’s choice of whom to attack depends importantly 
on the reliability of the alliance between Defender and Protégé, not 
just on their relative strength. 

 Thus, while deterrence is most likely to succeed when both allies 
are reliable, Defender and Protégé face a quandary. Namely, that if one 
state is too reliable while the other is unreliable, then the reliable state 
is the likely target of a challenge. Therefore, Defender and Protégé 
should each seek to maximize the other’s reliability at the same time 
as maximizing their own. Extended deterrence is most efficacious 
when both sides are likely to honor their alliance commitments.  

     ● If Challenger attacks, his target is always certain.     

 This conclusion comes from the surprising observation that there 
are no mixed strategies in equilibrium.  19   Table 4.2 clearly demon-
strates that either Challenger never attacks ( u  =  v  = 0), always attacks 
Defender ( u  = 0,  v  = 1), or always attacks Protégé ( u  = 1,  v  = 0). 
Therefore, given the conditions assumed in this analysis, Challenger 
is never uncertain about whom to attack. 

 For example, Germany was confronted with a two-front problem 
in the two world wars of the previous century. Protection on both the 
eastern and western fronts was always a cornerstone of German strat-
egy. However, Germany was never uncertain about whom to attack. 
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In 1914, the target was France, Belgium, and Luxembourg in the 
west while maintaining a defensive posture against Russia in the east. 
In 1939, the situation was reversed: the target was Poland in the east 
while maintaining a defensive posture against France and Britain in 
the west.  

  Conclusions 

 The goal of this chapter has been to extend deterrence theory to con-
sider the strategic interactions of all three actors in extended deter-
rence: Challenger, Defender, and Protégé. This accomplishes three 
important tasks. First, it provides a formal model that matches the 
basic informal logic of extended deterrence. Second, it explicitly mod-
els the simultaneous conduct of extended and direct deterrence. And 
third, the inclusion of all three players in the analysis allows exami-
nation of other issues such as the target of a challenge and alliance 
reliability. 

 Analysis of the Three-Party Extended Deterrence Game indicates 
that potential challengers look to attack members of unreliable alli-
ances. Furthermore, deterrence is more likely to succeed the more 
highly Defender and Protégé value a war (bilateral or multilateral) with 
Challenger, and the less highly they value a concession to Challenger. 
In addition, Challenger’s increasing utility for the status quo also 
increases the probability of successful deterrence. And finally, when 
deterrence fails, the likely target of an attack by Challenger is the 
more reliable of the allies—in order to keep the unreliable side on the 
sidelines and prevent a multilateral war. 

 Several important avenues for future research exist. First, empirical 
testing of these predictions would certainly be of great use, although 
important obstacles remain. The cases of extended immediate deter-
rence identified by Danilovic (2002) and Huth (1988) provide a 
natural starting point. However, empirical analysis of Challenger’s 
targeting decision would more appropriately be focused at general, 
not immediate, deterrence. Therefore, analysis of case studies along 
the lines of Snyder (1997) should also prove fruitful. 

 Furthermore, additional theoretical development is in order, par-
ticularly focused on developing a greater understanding of the inter-
play between direct and extended deterrence. Altering the game 
model to allow Defender an opportunity to resist Challenger regard-
less of whether Protégé concedes or not would allow examination of 
an important element in the strategic calculations between Challenger 
and Defender in the context of extended deterrence. 
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 In addition, while the complete information analysis considered 
almost every conceivable combination of player types (2 types of 
Challenger, and 6 types each of Defender and Protégé, for a total 
of 72 combinations), the incomplete information analysis focused on 
only two types of each player. Therefore, further theoretical analysis 
of the Three-Party Extended Deterrence Game, considering different 
combinations of player types, would greatly expand our understand-
ing of extended deterrence. 

 Finally, the above analysis demonstrates that standard two-party 
extended deterrence games rely upon the oft-hidden assumption that 
states always respond to direct challenges. But since this assumption 
directly contradicts theories of direct deterrence, analyzing all three 
actors in extended deterrence appears to be a more consistent way of 
approaching the problem. 

 While the current chapter has focused on furthering the develop-
ment of deterrence theory, the next chapter applies deterrence theory 
to help understand an important foreign policy problem: the causes 
of recurrent conflict. This is done by using a key relationship predic-
tion of perfect deterrence theory—regarding the relative stability of 
unilateral and mutual deterrence—to explain the variable stability of 
interstate conflict settlements.  
   



     Chapter 5 

 Settlements, Deterrence, and 
Recurrent Conflict   

   Deterrence theory is often seen as having only limited relevance 
to the study of international conflict in general. In this view, deter-
rence theory is limited to examination of issues such as crises and the 
escalation thereof, particularly when nuclear weapons are involved. 
Thus, deterrence is relevant to an understanding of crises such as the 
Cuban Missile Crisis of 1962 or the Fashoda Crisis between Britain 
and France in 1898. However, in this view, deterrence theory has 
little to say about day-to-day relations between the United States and 
Soviet Union during the Cold War, and much less to say about rela-
tions between, say, Brazil and Argentina. 

 But this view is needlessly limiting, as discussed in  chapter 1 . 
Deterrence is relevant whenever one side wishes to gain an advan-
tage over the status quo and another seeks to prevent such chal-
lenges to the status quo from taking place. And since states are often 
interested in changing the status quo to be more favorable to them 
(Mearsheimer 2001), deterrence is often relevant in international rela-
tions. Furthermore, a general theory of deterrence, such as perfect 
deterrence theory, considers the behavioral implications of states that 
do not seek to challenge the status quo (and therefore do not need to 
be “deterred”) as well as those that do. 

 In other words, a theory of general deterrence is essentially a gen-
eral theory of international conflict (Powell 1985; Zagare 2007). 
Such a theory considers the implications of states’ preferences and 
the strategic interaction with other states to make predictions about 
when the status quo can be expected to prevail (successful general 
deterrence), and when a challenge can be expected (failure of general 
deterrence). 
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 Accordingly, deterrence theory can be applied to a number of 
different topics in international relations that are not traditionally 
viewed as within the realm of deterrence. In this chapter, I apply 
perfect deterrence theory (Zagare and Kilgour 2000) to examine 
the impact that varied dispute resolution arrangements have on 
future discord. This application, based primarily on how levels of 
satisfaction lead to different types of deterrence, allows formulation 
of explicit expectations for the relative stability of militarized con-
flict settlements. I conceptualize peace periods following dispute 
settlements as situations of mutual or unilateral deterrence, based 
specifically upon the method of resolution applied to the preced-
ing dispute. Relations following imposed settlements are modeled as 
unilateral deterrence situations, while affairs subsequent to negoti-
ated settlements, as well as disputes ending without a settlement, are 
viewed as examples of mutual deterrence. Utilizing this approach, I 
logically derive hypotheses regarding durations of peace, and then 
test these hypotheses using duration analysis. The cases used for 
empirical analysis are the periods of peace following 2536 dyadic 
Militarized Interstate Disputes (MIDs) between 1816 and 1992. 
The results strongly support the theory’s expectations, with disputes 
characterized by an imposed settlement being followed by signifi-
cantly longer durations of peace than disputes followed by either a 
negotiated settlement or no settlement at all.  

  Settlement Type and Future Conflict 

 Leaders, policy makers, and diplomats expend great energy trying 
to ensure that the conclusion of one conflict will not soon be fol-
lowed by the eruption of another.  1   And yet, the empirical record 
clearly shows the ubiquitous tendency of former foes to meet in repeat 
engagements.  2   These recurring conflicts are particularly worthy of 
consideration as they tend to be more severe and costly than previous 
disputes. 

 How then can recurrent conflict be explained? Interestingly, several 
prominent studies of the outbreak of disputes and war treat interna-
tional crises as independent events and do not explicitly consider how 
the settlement of one dispute may affect future relations (e.g., Snyder 
and Diesing 1977; Bueno de Mesquita 1981; Bueno de Mesquita and 
Lalman 1992; Brecher and Wilkenfeld 1997). Nonetheless, recurrent 
disputes are quite common. 

 The enduring rivalries literature (e.g., Goertz and Diehl 1995; 
Hensel 1996; 1999; Vasquez 1996; Diehl 1998; Diehl and Goertz 
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2000) has looked primarily at the types of issues contested to explain 
recurrent conflict. However, it is also logical that the particular settle-
ment type characterizing the end of one episode of conflict should 
have an important effect on whether the same states engage in future 
disputes. At the end of World War II, Franklin D. Roosevelt and other 
allied leaders clearly believed so and therefore demanded nothing less 
than an unconditional surrender by Germany and Japan (Weinberg 
1994). 

 Academic studies have begun to explore the importance of settle-
ments to varying degrees. For example, some scholars (Pillar 1983; 
Blainey 1988; Ikle 1991; Miall 1992), while investigating the nature 
and forms of conflict resolution, have necessarily looked at elements 
of settlement as well; these types of studies, however, do not con-
centrate on the link between the resolution of one conflict and the 
outbreak of another. A meaningful step in this direction is provided 
by Hensel (1994), who looks at patterns of recurrent interstate dis-
putes by examining the effects that outcomes have on future conflict. 
His results, looking solely at contiguous Latin American dyads, are 
mixed. Hensel finds that 93 percent of disputes characterized by a 
decisive outcome (i.e., a clear victory or yield by one side) are followed 
by a later dispute, compared to only 85 percent of stalemate and 73 
percent of compromise outcomes. However, he also finds that the 
post-dispute stability of decisive outcomes is (on average) over two 
years longer than compromise outcomes (12.24 years to 10.20), and 
over six years longer than stalemate outcomes (12.24 years to 5.94 
years). These findings suggest the importance of conflict outcomes in 
affecting future state relations, although they do not directly address 
the potentially integral role of settlements.  3   

 The manifest connections between settlement and outcome have 
led some scholars to conflate the two in their analyses. For example, 
Licklider (1995), in his examination of civil wars, compares the influ-
ence of negotiated settlements and decisive victories on recurrent con-
flict. But while negotiated settlements are products of the political 
process following a war, decisive victories are products of the outcome 
on the battlefield. Thus, the distinction between settlement and out-
come becomes somewhat blurred, a situation seen as problematic by 
some scholars. Wagner (1993, 262), for instance, criticizes this lack 
of distinction, saying that, “in thinking about war, everyone tends 
to confuse the outcome on the battlefield with the political settle-
ment that follows” (also see Holl 1993). Furthermore, Quackenbush 
and Venteicher (2008) find that settlements are more important than 
outcomes for explaining recurrent conflict. In the particular case of 
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Licklider’s work on civil wars, though, decisive victories are likely to 
be highly correlated with imposed settlements. Therefore, his con-
clusion that negotiated settlements are less likely to “stick” than are 
imposed settlements is quite plausible. The importance of the settle-
ment-outcome distinction, however, has been increasingly recognized 
and incorporated into a number of recent works. Hartzell (2000), 
for instance, moves a step beyond Licklider’s work on civil wars by 
acknowledging the analytical distinction between settlements and 
outcomes, and then finding that imposed settlements tend to endure 
significantly longer than negotiated ones. Thus she does not fall into 
the trap that so concerns Wagner and others. 

 While all of these studies improve our understanding of various 
aspects of recurrent conflict, none focus explicitly on the connection 
between dispute settlements and renewed interstate conflict. Werner 
(1999a) moves in this direction by investigating the effect of imposed 
interstate war settlements on the duration of time until a militarized 
dispute. She presents and tests hypotheses derived from three expla-
nations of postwar instability. Her hazard analyses find the strongest 
support for a renegotiation account, which argues that incentives to 
renegotiate are the greatest threat to postwar peace. Werner’s (1999a, 
927) findings also suggest some support for the stability of imposed, 
compared to negotiated, war settlements.  4   Still, her excellent study 
provides only indirect guidance about the impact of short-of-war 
conflict settlements on future stability. The most direct step in this 
direction is offered by Maoz (1984), who provides a preliminary treat-
ment of the impact of conflict (dispute and war) settlements on the 
outbreak of future engagements.  5   Utilizing logistic regression and 
simple measures of central tendency to examine 163 dispute settle-
ments between 1816 and 1976, his findings suggest that imposed 
settlements are more stable than negotiated ones. 

 This base of prior work provides a solid grounding for the theo-
retical and empirical examination of the stability of interstate dis-
pute and war settlements. I start by explaining how deterrence theory 
can be applied to explain post-dispute behavior. In so doing, I agree 
with Werner that incentives to renegotiate are an integral cause of 
recurrent discord. But, by viewing post-settlement relations as gen-
eral deterrence situations, one can see that these incentives to rene-
gotiate vary according to the mode of previous dispute settlement. 
This account, while developed independently from that of Werner, 
incorporates components of her renegotiation argument. In addition, 
my domain is not restricted exclusively to the assessment of wars and, 
as a consequence, includes a more expansive set of state relations. 
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Furthermore, my data analysis goes well beyond Maoz’s early effort 
by examining the stability of 2536 militarized conflict settlements 
from 1816 to 1992.  

  Satisfaction and Deterrence 

 Many scholars have explained war (and lesser forms of conflict as well) 
primarily in terms of power. For example, Blainey (1988, 293) argues 
that “wars usually begin when two nations disagree on their relative 
strength, and wars usually cease when the fighting nations agree on 
their relative strength.” He then explains stability following decisive 
wars in terms of power:

  Any factor which increases the likelihood that nations will agree on 
their relative power is a potential cause of peace. One powerful cause 
of peace is a decisive war, for war provides the most widely-accepted 
measure of power. [However,] even a decisive war cannot have per-
manent influence, for victory is invariably a wasting asset (Blainey 
1988, 294).   

 While I partially agree with Blainey’s assessment of the impact of a 
decisive war, I argue that peace (or conflict) is not solely explained in 
terms of power. In the context of relations following conflicts, states 
are satisfied with the status quo in predictable ways, depending on 
the method of settlement associated with the preceding dispute. For 
instance, winners of disputes that impose settlements are likely to 
be quite satisfied with the post-settlement status quo, while losers 
of those disputes (states that had settlements imposed on them) are 
likely to be dissatisfied with the new status quo. Further, in the case 
of negotiated settlements, each state is likely to be somewhat satisfied 
with the new status quo (they did, after all, agree to it), but they are 
also likely to be somewhat dissatisfied with it as well (they did not 
get everything that they wanted). And finally, following disputes that 
end without a settlement, both states are likely to be dissatisfied with 
the status quo. 

 As an example, consider a hypothetical case where the issues that 
two states are fighting over in a dispute are divided into ten arbitrary 
units.  6   In an imposed settlement, the winner could impose a settle-
ment where it gets all ten units.  7   The winner would thus be highly 
satisfied with the settlement, but the loser would be quite dissatis-
fied, having received nothing. In the case of negotiated settlements, 
the two parties agree to split the “prize” at some point, say five units 
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each. While each side is pleased that it got five units rather than fewer 
or none, it was fighting over ten units, and is therefore likely to want 
more than it actually received. And in the case of disputes ending 
without a settlement, neither side was able to accomplish much; thus, 
one could say that neither side received any of the ten units. The pre-
dispute status quo is changed little (if at all), and each state is likely to 
be at least as dissatisfied as it was prior to the dispute. 

 States’ dissatisfaction with the post-settlement state of affairs 
provides an incentive to challenge the status quo. To prevent these 
challenges, states attempt to keep dissatisfied former opponents from 
violating the terms of the settlement through deterrence. To explore 
the dynamics of these deterrence relationships following dispute set-
tlements, I apply perfect deterrence theory. To demonstrate how this 
application is made, I now turn to a discussion of deterrent relation-
ships following various modes of settlement.  

  Unilateral Deterrence Following Imposed Settlements 

 The winner of a dispute who unilaterally imposes a settlement is estab-
lishing a new status quo (Pillar 1983). Being dissatisfied with this state 
of affairs, the recipient of an imposed settlement has an incentive to 
challenge this new status quo following the settlement. The winning 
state, seeking to defend the status quo that it established through the 
imposed settlement, will attempt to deter its former opponent from 
challenging the terms of the settlement. Whereas the recipient must 
be deterred from challenging the settlement, there is no correspond-
ing need to deter the settlement imposer. Dyadic relations following 
imposed settlements are therefore situations of unilateral deterrence. 

 An example will help clarify this relationship between imposed 
settlements and unilateral deterrence.  8   On April 2, 1982, Argentina 
invaded the British-controlled Falkland Islands (which Argentina 
claims as their own, calling the islands the Malvinas). Great Britain 
responded to Argentina’s seizure of the Falklands by retaking the 
islands, and Argentina surrendered on June 14, 1982. A settlement 
that essentially reinstated the status quo (British control of the 
Falklands) was imposed, and Britain, as the victor, was satisfied, but 
Argentina was not. Following the war, Britain adjusted its defense 
policy, including greater emphasis on power projection capability 
(Gibran 1998), in recognition of the need to deter further Argentinean 
attacks. However, Argentina had, and continues to have, no need to 
deter British aggression; with possession of the Falklands in hand, 
Great Britain lacks an incentive to challenge the status quo. 
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 To examine these types of relations following imposed settle-
ments, I apply the Unilateral Deterrence Game of perfect deterrence 
theory (as discussed in detail in chapter 3). Figure 1.3 on page 15 
shows the structure of this game. For this application, the recipient 
of the imposed settlement—given its dissatisfaction with the new sta-
tus quo—is Challenger, and the state that imposed the settlement—
being satisfied—is Defender. 

 Challenger is assumed to prefer a concession by Defender to the 
status quo. If Defender concedes, Challenger is able to alter the 
terms of the settlement without retaliation by Defender. Recall that 
Challenger, being the recipient of the imposed settlement, is likely to 
be dissatisfied with the status quo. Therefore, Challenger has an inter-
est in revising the status quo. The costs to Challenger when Defender 
concedes are minimal, but the (at least potential) gains are large. 
Hence, the benefits associated with  Defender Concedes  almost cer-
tainly outweigh the costs, and Challenger prefers  Defender Concedes  
to  Status Quo . 

 All states are likely to prefer being able to modify the status quo at 
minimal cost (as is the case for Challenger with a  Defender Concedes  
outcome). However, Defender set up the current status quo through 
the imposed settlement, and therefore has little to gain through a 
concession by Challenger. Defender may prefer either  Challenger 
Defeated  or  Status Quo , or may even be indifferent between the 
two. Assuming a strict preference relationship between  Challenger 
Defeated  and  Status Quo  adds nothing to the analysis, since Defender 
never chooses between the two. Therefore, Defender’s preference 
between  Challenger Defeated  and  Status Quo  is left open. 

 In addition, I assume that each state has a capable threat. A threat 
is capable if the threatened party believes that it would be worse off 
if the threat were carried out than if it were not. Thus, Defender’s 
possession of a capable threat means that Challenger prefers  Status 
Quo  to  Conflict . Similarly, Defender prefers  Status Quo  to  Conflict , 
since Challenger’s threat is also capable. And immediately following 
an interstate dispute, these preferences necessarily hold; otherwise, 
the side(s) that did not prefer  Status Quo  to  Conflict  would not have 
stopped fighting (Wittman 1979; Ikle 1991; Werner 1998).  9   

 In order to keep the theory general, I allow the credibility of each 
state’s threat to vary. To do this, I consider each state to be either of 
two types: Hard or Soft. Hard states have credible threats; therefore, 
they prefer conflict to backing down.  10   Soft states have incredible 
threats, and therefore prefer backing down to conflict. With complete 
information, each side knows the other’s type. As a consequence, 
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then, there are four distinct subgame perfect equilibria, one for each 
pair of Challenger and Defender types, as shown in  table 5.1 .      

 It is noteworthy here that the status quo is stable in three of the 
four possible situations. That is, if Defender is Hard,  Status Quo  is 
the sole equilibrium outcome, regardless of Challenger’s credibility. 
And further, even if Defender is Soft, deterrence is stable as long as 
Challenger is also Soft. Only if Challenger is Hard and Defender is 
not will Challenger be able to obtain an advantage and deterrence 
will fail. 

 The analysis thus far has dealt with conditions of complete infor-
mation, but Zagare and Kilgour (2000) have extended the analysis of 
this model to include the effects of incomplete information as well.  11   
Although the consideration of incomplete information adds a great 
deal of nuance to the model, the implications are quite similar regard-
less of the information conditions. With incomplete information, the 
stability of the status quo is assured as long as Defender’s threat is 
highly credible. At lower levels of Defender credibility, however, suc-
cessful deterrence is much less likely to be achieved. 

 Although the Unilateral Deterrence Game does account for these 
latter possibilities of low Defender credibility, these situations are 
largely precluded because Defender is always expected to have a highly 
credible threat. This expectation is based on the following two argu-
ments. First, several studies (e.g., Maoz 1983; Morrow 1989; Partell 
1997; Partell and Palmer 1999) have found that a state with more 
resolve (credibility) is more likely to be the winner of a dispute. And 
more broadly, Fearon (1994) argues that previous conflicts raise both 
disputants’ a priori beliefs that the other does indeed have a credible 
threat. Second, the imposer of the settlement is also likely to believe 
that it will prevail in future conflicts. Hence, the Defender should 
expect a better outcome from conflict than from backing down. And 
if Defender’s threat is indeed highly credible, then the stability of the 

 Table 5.1     Subgame perfect equilibrium outcomes for Unilateral Deterrence Game 
with complete information  
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status quo is ensured. For these reasons, the status quo should be 
generally quite stable following imposed settlements.  

  Mutual Deterrence Following Negotiated Settlements 

 Unlike imposed settlements, negotiated settlements require the two 
sides to agree on the post-dispute status quo. Having played a role in 
its determination, each state is somewhat satisfied with the new status 
quo. However, because of the compromises inherent in a negotiated 
resolution, neither state received all that it wanted. Therefore, each 
state also has an incentive to challenge the terms of the settlement.  12   
Further, since each side is better off with the status quo than with 
the other side’s unilateral alteration of the status quo, it is in each 
state’s interest to attempt to deter the other from initiating a chal-
lenge. Hence, the two sides must resort to mutual deterrence in an 
attempt to maintain the settlement. 

 One example of the relationship between negotiated settlements 
and mutual deterrence is the Korean War. North Korea attacked 
South Korea on June 24, 1950. After spanning the length of the 
peninsula (first moving down to the Pusan perimeter and then mov-
ing up almost to the Yalu River), the front lines stabilized around the 
38th parallel for the next two years (Toland 1991). On July 27, 1953, 
the armistice agreement—a negotiated settlement—was signed.  13   
Each side was somewhat satisfied; both North Korea and South Korea 
had retained their independence. However, each was still dissatisfied, 
since neither had accomplished reunification. Indeed, the settlement 
has been called “a substitute for victory” (Foot 1990), forcing the 
two sides into a mutual deterrence relationship in an attempt to main-
tain the settlement. 

 I apply the mutual deterrence game of perfect deterrence theory 
(Zagare and Kilgour 2000, ch. 4) to examine such conditions follow-
ing negotiated settlements. In this game ( figure 5.1 ), two undifferen-
tiated states (A and B) begin by simultaneously choosing whether to 
cooperate with or defect from the terms of the settlement. As the line 
connecting State B’s choices at nodes 2a and 2b indicates, nodes 2a 
and 2b are in the same information set. State B has no knowledge of 
State A’s choice at node 1 when making its first choice. If both actors 
choose to cooperate initially, the  Status Quo  remains unchanged. 
Similarly, if both states choose to defect initially,  Conflict  results. 
However, if State A cooperates at node 1 and State B defects at node 
2a, State A has an opportunity to retaliate at node 3a. Likewise, if 
State A defects at node 1 and State B cooperates at node 2b, State B 
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has an opportunity to retaliate at node 3b. At that point, the state can 
either cooperate, in which case the other state wins (resulting in  A 
Wins  or  B Wins ), or defect, resulting in  Conflict .      

 In cases of mutual deterrence, each side has an incentive to chal-
lenge the status quo. Thus, each state is like Challenger in unilateral 
deterrence. Accordingly, each state would prefer to modify the status 
quo at minimal cost. The costs to State A when State B concedes (or 
vice versa) are minimal, but the (potential) gains are large. Hence, 
the benefits associated with  A Wins , for State A, or  B Wins , for State 
B, almost certainly outweigh the costs. As a result, both states are 
assumed to prefer winning  14   to the status quo. As before, each state 
is assumed to have a capable threat, and therefore, each prefers  Status 
Quo  to  Conflict . 

 Once again, I allow threat credibility to vary by considering both 
Hard and Soft states. With complete information, there are four dis-
tinct subgame perfect equilibria, one for each pair of State A and State 
B types. These equilibrium outcomes are shown in  table 5.2 .      

 This table indicates that if one state has a credible threat (i.e., is 
Hard) and the other does not, the former wins. However, if nei-
ther state’s threat is credible (i.e., both are Soft), either  A Wins  or  B 
Wins  is possible. But most significant here is that if both states are 

State A
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Cooperate

Cooperate

Defect

Defect

Defect

Node1
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Cooperate Defect
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Cooperate Defect

Conflict Nodes 3a, 3b

 Figure 5.1      Mutual deterrence following negotiated settlements.  
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Hard, either  Status Quo  or  Conflict  is possible.  15   That is to say, while 
the equilibrium resulting in the  Status Quo  is Pareto optimal, it is 
nonetheless true that non-status quo outcomes are always possible in 
mutual deterrence under rational play. This is particularly significant 
because of the contrast to unilateral deterrence. In mutual deterrence 
situations following negotiated settlements, even if both states have 
perfectly credible threats, stability (i.e., the survival of the status quo) 
cannot be ensured, whereas in unilateral deterrence situations follow-
ing imposed settlements,  Status Quo  is the  only  rational outcome if 
Defender’s threat is sufficiently credible. 

 With conditions of incomplete information, the implications of 
the mutual deterrence game are quite similar. When both states have 
highly credible threats, deterrence success is once again likely, but cer-
tainly not guaranteed. And likewise, successful deterrence becomes 
notably less likely at lower levels of credibility (for one or both sides). 
Higher levels of credibility are therefore associated with raised prob-
abilities of deterrence success, without the stability of mutual deter-
rence ever being fully assured. The fundamental aspect to remember, 
however, is that the stability of mutual deterrence is never certain in 
the way that it can be for unilateral deterrence, regardless of informa-
tional conditions.  

  Theoretical Implications 

 To this point, I have categorized relations following conflict settle-
ments as situations of either unilateral or mutual deterrence and 
explored the dynamics of these deterrence relationships. I now move 
beyond these initial steps to more clearly explicate the theoretical 
argument on the stability of different settlement types. After sum-
marizing the key theoretical implications of the previous section, I 
briefly discuss two additional issues of import, the first regarding 

 Table 5.2     Subgame perfect equilibrium outcomes for mutual deterrence game 
with complete information 
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the frequency of high credibility in post-dispute situations, and the 
second addressing (and partially incorporating) an alternative expla-
nation for post-conflict stability. From there, then, I lay out explicit 
expectations linking all three types of settlements to expected dura-
tions of peace. 

 As discussed previously, the fundamental difference between rela-
tions following imposed and negotiated settlements is that the former 
are marked by unilateral, rather than mutual, deterrence. Further, 
I demonstrated that unilateral deterrence is, ceteris paribus, more 
stable than mutual deterrence  16   and, equally important, that the 
enhanced stability of unilateral deterrence is even more pronounced 
at high levels of credibility. This is true because in unilateral deter-
rence, Defender can ensure the stability of the status quo by having a 
highly credible threat, whereas in mutual deterrence, conflict always 
remains possible even if both states have perfectly credible threats. 

 These differences given high levels of credibility are especially sig-
nificant for my argument because I expect post-dispute relations to 
almost always be marked by high levels of credibility. This expecta-
tion is based on two lines of reasoning. The first stems from Leng’s 
(1992) finding that states generally adopt more coercive strategies in 
recurrent crises within a dyad. In other words, it is likely that each 
state will have a credible threat in deterrence situations following any 
Militarized Interstate Dispute (MID) (Fearon 1994). The second 
reason to expect high levels of credibility flows from the terms of 
the original settlements themselves. That is, one can expect that in 
conflict resolutions each side will concede no more than is absolutely 
necessary while extracting as many concessions from the other as 
possible. Therefore, the terms of a settlement should guarantee that 
following a dispute, neither state will prefer unilateral concession to 
conflict. This is based on the logic that if either disputant preferred 
making more concessions to fighting, the final terms of settlement 
would have reflected this weakness (Werner 1998). 

 Taken together, these lines of reasoning clearly suggest that 
imposed settlements are more stable than negotiated settlements. 
Before proceeding further, however, it is also worth noting an argu-
ment offered by some that it is incentives to renegotiate a settlement, 
and not settlement types themselves, that determine the stability of 
post-dispute relations. As Werner (1999a, 918) states, for instance, “If 
either belligerent anticipates that a new conflict would have a better 
outcome than the last, then an incentive to renegotiate the settlement 
exists. If the belligerents are unable to strike a new bargain, conflict 
may resume.” 
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 I agree that incentives to renegotiate can affect recurrent conflict. 
And in fact, perfect deterrence theory can help in establishing (1) 
the conditions under which such incentives can matter at all and (2), 
if they do matter, how quickly their influence will begin to be felt. 
To better see why, briefly consider what impact these incentives to 
renegotiate may have on mutual and unilateral deterrence following 
settlements. In general, the anticipation that a new conflict would 
have a better outcome than the last could greatly increase the incen-
tive to challenge the status quo, thus possibly leading a state to prefer 
conflict to the status quo.  17   This is quite significant in mutual deter-
rence following negotiated settlements, because if either side prefers 
to fight rather than stay with the status quo, successful deterrence 
is not possible. However, in unilateral deterrence following imposed 
settlements, the status quo remains stable even in the face of incen-
tives to renegotiate.  18   Thus, incentives to renegotiate only impart a 
meaningful influence during mutual, as opposed to unilateral, deter-
rence situations. 

 Of course, circumstances could change in the years following 
imposed settlements if the state that imposed the previous settlement 
becomes interested in challenging the status quo. Such an alteration 
in motivations would suggest an evolution from a situation of uni-
lateral deterrence to one of mutual deterrence. In this case, incen-
tives to renegotiate might eventually become important in shaping 
relations following imposed settlements, much the same as they do 
immediately subsequent to negotiated resolutions. However, this 
potential evolution of relations (following imposed settlements), 
from a situation of unilateral deterrence to one of mutual deter-
rence, naturally requires a meaningful duration of time—a duration 
that is not necessary following negotiated settlements, which imme-
diately introduce mutual deterrence. Thus, while incentives to rene-
gotiate can clearly matter subsequent to both types of settlement, 
the time needed before they begin to make a difference should be 
significantly shorter following negotiated compared to imposed 
agreements. 

 In summary, I argue that unilateral deterrence is required to main-
tain an imposed settlement while mutual deterrence is required to 
maintain a negotiated settlement. Further, I argue that states are 
highly likely to possess credible threats (i.e., prefer conflict to back-
ing down) in both situations. And at these high levels of credibility, 
imposed settlements are consistently more stable than negotiated set-
tlements.  19   Lastly, although incentives to renegotiate a settlement are 
important precipitators of recurrent conflict, their effect is felt more 
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quickly following negotiated settlements when compared to imposed 
resolutions. Therefore, the first hypothesis naturally follows:

  Hypothesis 1: Imposed dispute settlements are, ceteris paribus, more 
stable than negotiated dispute settlements.   

 An important similarity between relations following negotiated set-
tlements and those following no settlement is that both represent 
situations of mutual deterrence. In the latter case, not having come 
to any resolution of the previous dispute, both sides are likely to be 
dissatisfied with significant aspects of the new status quo. They each 
have incentives to challenge those aspects of the status quo that they 
least prefer while defending those aspects that they most prefer. As 
instances of mutual deterrence, these relations following no settle-
ment—like those following negotiated settlements—are less stable 
than relations subsequent to imposed settlements. But although situ-
ations of negotiated settlements and no settlement are both less stable 
than imposed resolutions, they are not equally so. Relations following 
disputes that end with no settlement are even less stable than those 
following negotiated settlements, for even though both are situations 
of mutual deterrence, states are likely to be more satisfied with the 
status quo following a negotiated settlement than they are when no 
settlement occurred. And the higher each state’s evaluation of the 
 Status Quo , the more likely deterrence is to be successful (Zagare and 
Kilgour 2000, 116–7). Hence, the status quo is more likely to sur-
vive following a negotiated settlement than following no settlement. 
Hypothesis 2 therefore follows:

  Hypothesis 2: Dyadic relations following disputes with a settlement 
(imposed or negotiated) are, ceteris paribus, more stable than relations 
following disputes with no settlement.   

 Combining the implications of hypotheses 1 and 2, I expect the 
longest durations of peace to be associated with imposed dispute 
settlements and the shortest to follow disputes absent a traceable set-
tlement, with periods of peace subsequent to negotiated resolutions 
falling somewhere in between.  

  Research Design 

 To test these hypotheses, I examine conflict observations taken from 
the Dyadic Militarized Interstate Dispute dataset (DYMID; Maoz 
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2005). The DYMID set includes only observations for pairs of states 
that were actually on opposing sides of an explicit militarized conflict 
action that took place as part of an interstate dispute. As discussed in 
 chapter 3 , a militarized dispute occurs when there is: (1) an explicit 
threat to resort to military force; (2) a mobilization, deployment, or 
other display of military force; or (3) an actual resort to military force 
(Jones, Bremer, and Singer 1996). 

 The hypotheses are fundamentally concerned with the interactions 
of two actors, leading to the interstate dyad as the appropriate level of 
analysis. The dependent variable ( peace duration ) is a yearly indicator 
measuring the number of months since the end of the most recent 
dispute between the same pair of states. The peace period following 
a dispute is the observational unit employed in the analyses that fol-
low, with each of these peace periods divided into one-year intervals. 
Annual separations are selected because data for all but one of the 
control variables are available on a yearly basis. This produces one 
entry per peace period per one-year interval.  20   

 Several general steps were necessary in creating this data base. 
The first major step in putting together the series was to create a 
dyad-year set containing an observation for every pair of states for 
each year (between 1816 and 1992) in which both were members of 
the interstate system.  21   This dyad-year set was sorted in ascending 
order, first, based on a dyad identification marker and second, based 
on the year. This, then, produced a set where yearly observations for 
each dyad are listed in adjoining rows. The second major step was 
to merge the DYMID data into the dyad-year set. These first two 
steps led to a dyad-year set, inclusive of dispute information from 
the DYMID data. Since I am only interested in those dyads that 
engaged in at least one dispute, I deleted observations for dyads that 
never engaged on opposite sides of a militarized action in a dispute 
(i.e., are not included in DYMID). I also eliminated dyad-years pre-
ceding the end of the first dispute between a pair. This adjustment 
rules out any potential problem with left censoring and allows me 
to start most dyadic observation periods in the year following the 
end date of the first dispute within a dyad. For example, if the first 
dispute between a pair of states ended on July 30, 1876, the first 
year observed for that dyad would be 1877. In a very small number 
of cases where a second dispute begins in the same year as the first 
dispute ends, dyadic observation periods start in that same year. For 
example, if the first dispute between a pair of states ended on July 30, 
1876, and a second dispute began on October 1, 1876, the first year 
observed for that dyad would be 1876. These coding conventions 
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naturally have implications for the peace duration variable, which I 
discuss below. 

 In rare instances when two disputes (within the same dyad) over-
lap, I merge them into one dispute period. For example, if a pair vied 
against one another in a dispute that began on January 15 and ended 
on March 15 and another that began on February 15 and ended on 
April 15, I fold these two disputes into a single conflict observation 
that begins on January 15 and ends on April 15. The settlement of 
the last dispute of a dispute period is used for the peace period fol-
lowing that dispute. Thus, in the previous example, the settlement 
type of the dispute ending on April 15 is the basis for coding. I also 
exclude those cases where the settlement to the dispute was coded as 
unclear (approximately 2 percent of the cases). After these exclusion 
rules were imposed, the number of dispute dyads (and, consequently, 
peace periods) was reduced to 2536.  22   Since each row in the data set 
represents a dyad-year associated with either a period of peace or its 
termination, the resulting sample size is 31,147. 

  The Dependent Variable: Peace Duration 

 The dependent variable isolates the time elapsed since the end of the 
most recent dispute between the same pair of states. This duration is 
measured accurately down to the month for each yearly observation 
during a peace period. This variable is, of course, reset to represent 
the beginning of a new peace period if another dispute occurs before 
1992. Three brief examples will help in describing some vagaries sur-
rounding the construction of this variable. These illustrations are 
based on the example described above, where a dispute between a pair 
of states ended in July 1876. First, if the second dispute between that 
pair began in November 1876, the first year observed for that dyad 
would be 1876, with the peace duration variable coded 4 months 
for that row. Second, if the second dispute between the pair began 
in November 1877, the first year observed for the dyad would be 
1877, with the duration indicator coded 16 (5 months in 1876 and 
11 months in 1877) for that row. Third, if the pair did not engage in 
another dispute until sometime after 1878, their peace duration score 
for 1877 would be 17, for 1878 it would be 29 (and so on). 

 A number of peace periods do not encounter a recurrent dispute 
for one of two reasons. First, cases where a dyad does not experience 
another conflict event prior to 1992 are censored. Second, cases where 
one (or both) of the states comprising a dyad exits the system prior 
to another conflict are also censored. In both of these situations, the 
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true total duration of peace is left unobserved. This type of censor-
ing is referred to as right censoring, and occurs in roughly 27 percent 
(690/2536) of the cases. The hazard models used below incorpo-
rate a consideration of these censored cases into the overall likelihood 
function through the survival function. The range of peace among 
those cases where the entire duration is observable extends between 
one and 1413 months (with the duration of peace for censored cases 
ranging from 2 to 1896 months).  

  The Explanatory Variables 

  Settlement Type 
 The main covariate of interest is the method of settlement character-
izing the termination of a dispute. The coding of dispute settlement 
types is drawn directly from the MID set, which includes four catego-
ries of settlements: negotiated, imposed, no settlement, and unclear. 
This settlement indicator is nicely in line with the settlement concepts 
developed in the theoretical discussion. A negotiated settlement is 
identified as “some type of agreement (formal or informal), the lack 
of any unconditional surrender or giving up on concessions, and the 
absence of any attempt of external imposition of a settlement.” An 
imposed settlement is defined as “an agreement that has been forced 
upon another state by means of overwhelming authority and without 
invitation.” The no settlement category denotes “the lack of any for-
mal or informal effort which successfully resolves or terminates the 
dispute.” And finally, the unclear grouping includes cases where “the 
historical sources present either a conflicting or opaque interpretation 
of dispute termination” (Jones, Bremer, and Singer 1996, 181). These 
unclear cases are eliminated from the analysis.  23   From the other three 
categories, I construct two dummy variables ( imposed settlement  and 
 no settlement ), which are coded as one when the condition is pres-
ent and as zero otherwise. Negotiated settlements, thus, become the 
reference category. Among the 31,147 dyad-years observed, 22.4 per-
cent are characterized by a negotiated settlement, 23.1 percent by an 
imposed settlement, and 54.5 percent by no settlement to the previ-
ous conflict.  

  Alternative Predictors 
 I also include explanatory variables to capture the influences of regime 
type, relative capability, shifts in relative capability, decisiveness of 
outcomes, geographic proximity, and war. The pacifying influence of 
joint democracy on the probability of states entering into militarized 
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disputes has been well documented (e.g., Reed 2000; Russett and 
Oneal 2001). Further, Dixon and Senese (2002) find that negotiated 
dispute settlements are more likely than imposed resolutions when the 
disputing parties are relatively democratic. These two findings point 
to the noteworthy impact of regime type on the conflict onset and 
settlement decisions pondered by state leaders, both of which have 
direct implications for my analysis. In order to control for the possible 
confounding effect of regime type on the relationship between dis-
pute settlement type and the duration of peace, I introduce an appro-
priate dyadic control variable. The coding of states as democratic or 
not used here is based on the Polity III data set’s regime characteristic 
ratings for states. The Polity III autocracy rating is subtracted from 
the democracy score (as suggested by Jaggers and Gurr 1995) and 
added to ten (to assure all positive values), producing a regime type 
indicator that ranges from 0 to 20. In order to parsimoniously repre-
sent this joint democracy effect, I rely on what has been termed the 
“weak-link principle” by assuming that the norms and institutions of 
the less democratic party to the relationship are of core importance 
in affecting conflict recurrence.  24   Higher values on this  minimum 
democracy  scale represent dyads characterized by higher democracy 
scores for the less democratic actor. 

 The importance of power in the study of international relations 
has been repeated often.  25   Frequently mentioned in discussions about 
the effects of power on conflict is the preponderance versus parity 
debate.  26   Advocates of the power preponderance side argue that rela-
tively equal states are more likely to fight than are relatively unequal 
antagonists. This is in direct contrast to the reasoning forwarded by 
the power parity argument, which asserts that when two states are 
relatively equal in capabilities, neither can be confident of victory, 
and they therefore dissuade each other from taking such chances. 
Both of these arguments, while potentially useful, focus only on a 
static state of affairs. But over time, changes can occur in the under-
lying distribution of power, and these changes may also influence 
the likelihood of renewed conflict (Werner 1999b). Power transition 
theory (Organski and Kugler 1980; Kugler and Lemke 1996) takes 
these possible changes into account and leads one to expect that if 
two states converge in power, the probability of conflict does, indeed, 
increase. 

 Based on these considerations, I include variables for relative 
capability and changes in relative capability because of their possible 
confounding influence on the impact of settlement type. The poten-
tial for this confounding influence stems from the fact that imposed 
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settlements are likely to be associated with periods of preponderance, 
while negotiated settlements, for their part, may often be associated 
with periods of parity. This being the case, controls for power will 
help illuminate whether it is capability dynamics, settlement type, 
or possibly both that are affecting the duration of post-settlement 
peace periods. I operationalize these two power concepts using the 
Correlates of War Composite Indicator of National Capabilities 
(CINC).  27   Specifically, to create the  ln(relative capabilities)  variable, 
I first take the absolute difference (plus 1) of the parties’ index val-
ues, and then log this result to capture the declining marginal effect 
expected at increasingly disparate capability levels. And to create the 
indicator for shifts in relative capability  (ln[change in relative capa-
bilities])  I simply take the log of the absolute change in the relative 
capability scores from year to year. 

 I also control for the impact of dispute outcomes on the observed 
relationship between settlement and durations of peace. Hensel (1994) 
and Grieco’s (2001) findings suggest the importance of outcomes in 
influencing the recurrence of conflict. The dispute outcome variable 
in the MID data represents the extent to which the revisionist actor 
achieves its preferred alterations to the pre-dispute status quo (Jones, 
Bremer, and Singer 1996). I include this variable in the data analysis 
in order to more accurately distinguish and assess the relationships 
between outcomes, settlements, and post-dispute stability.  28   I follow 
Hensel’s (1994; 1999) lead in creating my  decisive outcome  variable 
by collapsing the eight category MID outcome indicator. Outcomes 
coded as victory or yield by either side A or B are considered decisive, 
while outcomes coded as stalemate, compromise, released (material or 
personnel), or unclear are considered indecisive. 

 Additionally, I include an explanatory variable to capture the 
impact of geographic proximity. A large number of studies find conti-
guity to be highly associated with the presence of conflict (e.g., Diehl 
1985; Bremer 1992; Senese 1996), and it is frequently included in 
models of conflict dynamics to control for its possible confounding 
impact. To determine whether dispute antagonists are geographically 
proximate to one another, the Correlates of War (COW) contiguity 
data set is used. The data set includes five types of state-to-state con-
tiguity: contiguous by land or separated by 12, 24, 150, or 400 miles 
or less of water. The analysis below uses a simplified version of this 
set, classifying as contiguous dyads those that are contiguous by land 
or separated by 150 miles or less of water, and all other dyads as not 
contiguous.  29   The  geographic contiguity  indicator is coded as one for 
geographically proximate states, and as zero otherwise. 
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 Finally, I include a control for whether or not the previous dispute 
escalated to war, based on two competing possibilities. First, it is pos-
sible that peace periods following war are more stable than others due 
to the exhaustion of one or both sides following this more intense 
form of conflict. On the other hand, however, it is also possible that 
the memory of such an intense conflict will lead to renewed hostili-
ties in a relatively shorter period of time. I do not favor one or the 
other explanation here, but do include a control for war in order to 
help isolate the separate effects that war and settlement type may have 
on subsequent periods of peace. The  war  variable is coded as one for 
peace periods following a war (>999 battle deaths), and as zero for 
periods following nonwar disputes.   

  Data Analysis Method 

 The statistical analyses are undertaken using two methods suitable for 
the examination of duration data. The first relies on log-rank tests (also 
known as exponential scores tests) for the equality of survival functions 
for each conflict settlement category. These log-rank tests for survival 
data are merely extensions of traditional nonparametric rank tests for 
comparing multiple distributions. For my purposes, the test statistic 
will simply indicate the difference between the observed and expected 
number of peace period failures within each settlement classification. 
The second method utilized is a semiparametric Cox proportional 
hazards model of duration that allows for the proper consideration of 
time-varying covariates. The use of an estimation technique capable 
of considering time-varying covariates is made necessary by the pres-
ence of independent variables that change values across years within 
peace periods. Five of the additional explanatory variables—especially 
relative capability, shifts in relative capability, and regime type—vary 
across years within single peace periods in such a manner. 

 Cox regression is selected because of the flexibility of its baseline 
hazard rate, as opposed to fully parametric forms (such as the Weibull) 
that require additional parametric assumptions.  30   Additionally, fol-
lowing the advice of Lin and Wei (1989), the calculations of all stan-
dard errors are adjusted for clustering by dyad. This allows me to 
control for the potential nonindependence of peace periods that are 
not the first to be observed for a particular pair. The 2536 peace peri-
ods observed in the set comprise the behavior of 761 separate dyads. 
The number of peace periods associated with these 761 separate pairs 
ranges from 1 (48.4 percent) to 40 (0.3 percent),  31   with fully 94 per-
cent characterized by less than 10 peace periods.   
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  Results 

 I start by looking solely at the impact of settlement type on peace 
duration, as shown in the log-rank tests of  table 5.3  and base model 
of  table 5.4 . By comparing these base model results to those obtained 
inclusive of the additional explanatory variables (full model of  table 
5.4 ), I can begin to discern any peculiar causal paths among settle-
ment and post-dispute stability. Based on the application of perfect 
deterrence theory to the examination of post-settlement stability ten-
ures, I expect to find significantly less observed versus expected fail-
ure events for imposed settlements and significantly more observed 
versus expected failures for no settlements, with the comparison for 
negotiated resolutions falling somewhere in between. The findings 
of the log-rank tests (table 5.3) support these expectations. Although 
338.05 terminations were statistically expected during peace periods 
following imposed settlements, only 214 are observed, a significant 
dissimilarity (χ 2  = 57.26,  p <0.001). 32  For peace periods subsequent 
to militarized disputes characterized by no settlement, only 1118.66 
failures are expected, while fully 1247 are observed, again a signifi-
cant difference (χ 2  = 38.45,  p <0.001). Finally, the disparity between 
the observed (385) and expected (389.29) terminations for negoti-
ated peace durations is very small and statistically insignificant (χ 2  
= 0.06,  p =0.805). Taken together, these findings suggest that peace 
periods following imposed resolutions are the least, and those follow-
ing no settlement the most, likely to be followed by another dispute 
(through 1992), with negotiated peace durations positioned some-
where in between. And as expected, this ordering of peace termina-
tion propensities across the three settlement categories is supportive 
of both hypotheses 1 and 2.    

 Moving to the findings for the Cox regression, I expect to find a 
negative coefficient estimate for the imposed settlement variable and 
a positive coefficient for the no settlement variable. Negative and pos-
itive coefficients on these two dummy variables imply that imposed 
settlements are characterized by lower hazards of recurrent conflict 
(or peace period terminations), and no settlements are characterized 
by higher hazards of recurrent conflict than the reference grouping 
of negotiated settlements. Hence, the presence of a higher hazard 
of recurrent conflict (as indicated by a positive parameter estimate) 
implies shorter periods of peace, while a lower hazard of conflict (as 
indicated by a negative estimate) entails longer peace durations. In 
the discussion that follows, I speak mostly in terms of durations of 
peace but also, occasionally, in terms of hazards.    



 UNDERSTANDING GENER AL DET ERRENCE128

 The analyses reported in table 5.4 examine the effects of the cova-
riates on the duration of peace following interstate disputes. In the 
base model, the reported parameter estimate for the imposed dummy 
variable is negative and highly significant ( p <0.001), indicating an 
important increase in the survival time across peace periods following 
imposed conflict settlements when compared with peace periods fol-
lowing negotiated settlements. The coefficient for the no settlement 
variable is positive and significant ( p <0.045), indicating an important 
reduction in the survival time across peace periods following these types 
of conflict settlements when compared with peace periods following 
negotiated settlements. These findings are in line with the hypotheses 
deduced from the application of perfect deterrence theory. 

 The full model in table 5.4 displays the results from a Cox estima-
tion that adds consideration of regime type, relative capability, shifts 
in relative capability, geographic proximity, decisive outcomes, and 
war to that of the core settlement variables. Based on these find-
ings for the model with controls, imposed settlements again produce 
significantly longer periods of post-dispute peace than do negotiated 
settlements. Similarly, disputes characterized by no settlement are fol-
lowed by significantly less lengthy durations of peace than are negoti-
ated settlements. These findings are in accord with those of the base 
model and again support my hypotheses that imposed settlements 
produce the longest periods of peace, followed by negotiated settle-
ments, which are in turn followed by no settlements. 

 Table 5.3     Log-rank tests for equality of survivor functions  

Settlement type Events observed Events expected χ 2  p -value

Imposed 214 338.05 57.26 <0.001
No settlement 1247 1118.66 38.45 <0.001
Negotiated 385 389.29 0.06 0.805

     Notes :  N  = 1846,  df  = 1.  The events expected for each settlement type are obtained by 
assuming the proportion of events (failures) is the same for each group (type of settlement), 
and multiplying that proportion by the number at risk in each group. Formally, the events 
expected ( w  ij ) is  
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  where  d  j  is the number of failures at time  t  j ,  n  j  is the population at risk just before  t  j , and  n  ij  is 
the number at risk in group  i  just before time  t  j . Alternative tests, using the Wilcoxon (Breslow 
1970; Gehan 1965) and Tarone-Ware (1977) specifications, yield identical results.    
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 Several of the parameter estimates for the effects of the control 
variables are also statistically significant. It appears that as the democ-
racy level of the least democratic side of a dyad increases, the dura-
tion of post-dispute peace also increases, a finding that fits nicely 
with those chronicling the pacifying nature of democratic norms and 
institutions on the foreign policy decisions of leaders. In addition, 
both of the relative capability indicators are positive and significant 
( p <0.001), findings that suggest two things. First, the greater the 
difference in capability between states, the shorter are expected dura-
tions of post-dispute peace. And second, as the rate of change in capa-
bilities increases, the length of time until the next dispute decreases.  33   
Taken together, these results provide mixed support for power transi-
tion theory. They support the component of power transition theory 
that associates rapid shifts in capability with increased tendencies for 
conflict. At the same time, however, they contradict the aspect of 
the theory that links power parity to higher propensities for bellicose 
behavior. To be sure, this test is far from a direct test of the power 
transition approach, as my focus on peace durations and disputes dif-
fers from that theory’s spotlight on time periods (regardless of whether 
two sides have fought before) preceding wars. Nevertheless, what is 

 Table 5.4     Cox model results for the effect of settlement type on peace duration  

Variable   Base model Full model

Imposed settlement  β 
 Se β  

# 0.451*** 
 0.081 

 #0.419*** 
 0.094 

No settlement  0.124* 
 0.062 

 0.180** 
 0.063 

Minimum democracy  #0.026*** 
 0.007 

 ln (Relative capabilities)  1.634*** 
 0.503 

 ln (Change in relative 
capabilities)

 9.273*** 
 2.123 

Geographic contiguity  0.828*** 
 0.078 

Decisive outcome  0.119 
 0.064 

War  #0.093 
 0.097 

Log-likelihood #13120.8 #12953.1
N  31,147 31,147

     Notes : * p  < 0.05, ** p  < 0.01, *** p  < 0.001  Negotiated settlement is the reference category 
for both models.  Standard errors are adjusted for clustering on the dyad.    
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most important for my purposes here is that the theoretical expecta-
tions for the impacts of the settlement variables still receive support, 
even while I concurrently estimate the influence of capability. 

 The final three explanatory covariates are geographic contiguity, 
outcome type, and war. The results clearly reveal the penchant for 
geographically nearby former foes to renew their antagonisms. Peace 
periods following conflicts between contiguous disputants are signif-
icantly shorter than those succeeding disputes between noncontigu-
ous states, with a risk of peace termination 2.3 times greater. The only 
two covariates that do not contribute significantly in determining the 
length of post-dispute peace periods are the decisive outcome and 
war variables. It appears that the decisiveness of the previous dispute’s 
outcome has no effect on how long it takes for a pair to renew hostili-
ties.  34   This differs from Hensel’s (1994; 1996; 1999) work showing 
disparate effects across outcome types for pairs of states. The absence 
of a settlement control in his model may help to explain these differ-
ing results for the outcome variable. Finally, from the results for the 
war indicator, it appears that whether or not the previous MID esca-
lated to war has no impact on the subsequent span of peace. Of more 
importance for my purposes, though, is the finding that the settle-
ment variables remain substantively unchanged when the controls for 
geographic proximity, decisive outcomes, and war are introduced into 
the statistical model. 

 It is worth noting that one key characteristic of all proportional 
hazards models is the assumption that the effects of the covariates 
are constant over time. In these specifications, this would require 
the effects of settlement type to be the same in the first year follow-
ing a settlement as they are in the tenth year, twentieth year, and so 
on. It is, however, quite plausible to expect that the effects of spe-
cific dispute settlements might wane over time. That is to say, as the 
memory of the previous conflict recedes, the precise mode by which 
past grievances were resolved could well become less important to 
present and future relations. If this were the case, then, the relation-
ships between the settlement indicators and peace period termination 
would indeed be nonproportional. Estimation of proportional haz-
ards models (including Cox and Weibull) in the presence of such non-
proportionality could produce coefficient biases and decreased power 
of significance tests (Box-Steffensmeier and Zorn 2001). 

 To consider the possibility of nonproportional hazards, I conduct the 
appropriate residual-based detection assessment based on the general-
ization by Grambsch and Therneau (1994; see also Box-Steffensmeier 
and Zorn 2001).  Table 5.5  shows the findings of individual-covariate 
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tests for nonproportionality, where ρ represents the estimated correla-
tions between scaled Schoenfeld (1982) residuals and  ln (time). The 
null hypothesis for these tests states that the hazard ratios for dif-
ferent values of the covariates are constant over time. And while the 
results of the proportional hazards tests point to the potentially non-
proportional nature of some of the control variable effects, they, more 
importantly, reveal absolutely no evidence of nonproportionality for 
the key explanatory variables of interest—imposed and no settlement. 
Thus, according to the χ  2  -based significance test, I fail to reject the 
null hypothesis of proportionality.  35   This evidence of proportionality 
severely reduces the possibility that the Cox regression estimates and 
robust standard errors for settlement (shown in table 5.4) are biased 
or incorrect, respectively. Further, the evidence of proportional effects 
across time for varied settlement types provides added support to the 
theoretical expectations by indicating that the influence of conflict 
resolution does not easily fade as the duration of peace increases.      

 While the results shown in table 5.4 clue one in to the direction and 
significance of the covariate effects, it is useful and intuitively pleasing 
to convert these numbers into predicted durations. In doing so, I can 
portray a stylized “state of the world” attached to the three settle-
ment options. Further, I can more accurately assess the relative impact 
of these three disparate settlement types by estimating the predicted 
duration (in months) of peace periods.  36   In the language of peace dura-
tions, then, I find that the predicted spell of peace following imposed 
dispute resolutions is 228 months, compared to predicted lengths of 
108 and 81 months, respectively, subsequent to negotiated and no 
settlements. These predicted durations are in line with hypothesis 1, 

 Table 5.5     Results of Grambsch and Therneau nonproportionality tests.  

Variable ρ χ 2  p -value

Imposed settlement 0.001 0.00 0.975
No settlement #0.014 0.44 0.509
Minimum democracy #0.058 13.68 0.002
 ln (Relative capabilities) 0.091 23.50 <0.001
 ln (Change in relative 

capabilities)
0.133 32.32 <0.001

Geographic contiguity 0.003 0.05 0.820
Decisive outcome 0.055 5.57 0.018
War #0.077 13.49 0.002

     Note : Results are based on the full model presented in table 5.4 and are for log-time 
specifications.    
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as they clearly reveal the pacifying nature of imposed settlements rela-
tive to negotiated resolutions. They also support the expectations set 
forth in hypothesis 2, with the no settlement grouping being followed 
by the shortest durations of peace. Moreover, these differences are 
substantively nontrivial (in addition to the fact that they are statisti-
cally significant). For instance, they indicate that imposed settlements 
produce phases of tranquility that are more than two times longer 
than those engendered by negotiated resolutions and almost three 
times as lengthy as those produced by no settlement. This finding 
that imposed settlements are the most stable is nicely in line with the 
results obtained by Maoz (1984) for disputes (through a simple differ-
ence of means procedure), and Licklider (1995) and Hartzell (2000) 
for civil wars. And finally, these findings are similar to what Grieco 
(2001) reports regarding the impact of conflict outcomes on repetitive 
military challenges. Although important data (MID vs. International 
Crisis Behavior [ICB] sets), conceptual (recurrent MIDs vs. repeat ICB 
challenges by the same actor), and operationalization (MID settle-
ments vs. ICB outcomes) differences exist between his work and this, 
the complementary nature of Grieco’s results does provide further 
support for the expectations presented here.  

  Conclusions 

 This application of perfect deterrence theory to the study of recurrent 
conflict, based primarily on how levels of satisfaction lead to different 
types of deterrence, allows the formulation of explicit expectations for 
the relative stability of militarized conflict settlements. By considering 
peace periods following the settlement of a dispute to be situations of 
mutual or unilateral deterrence, depending upon the method of reso-
lution applied to the preceding dispute, I derive hypotheses regarding 
durations of peace. The expectations were that imposed settlements 
would be followed by longer periods of peace than negotiated settle-
ments, and that negotiated resolutions would produce more lengthy 
durations of calm than disputes characterized by no recordable settle-
ment. These hypotheses linking settlement type to peace durations 
flow from the differential stability of unilateral and mutual deterrence 
situations predicted by perfect deterrence theory. 

 The results derived from analyses of 2536 interstate-conflict settle-
ments strongly support the theoretical expectations, and these findings 
remain robust even in the presence of statistical controls for regime 
type, relative capability, shifts in relative capability, geographic prox-
imity, decisive outcomes, and war. These results stand as a cumulative 
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step beyond earlier work in this area, including the significant contri-
butions made by Maoz (1984) and Werner (1999a). While designed 
wholly separate from any consideration of Werner’s work, this appli-
cation of perfect deterrence theory captures components of both 
her enforcement and renegotiation arguments. Furthermore, these 
empirical results are complementary to Werner’s in that both provide 
no support for an issue resolution argument, which contends that 
imposed settlements are less stable than negotiated resolutions. The 
fact that this theoretical approach assists in explaining state behavior 
within the framework of a single, logically consistent, and empirically 
testable model is a valuable asset. And since this application is not 
limited solely to the evaluation of wars, the domain of state interac-
tions within its purview is greatly enlarged. 

 Furthermore, this chapter demonstrates one way in which deter-
rence theory can be fruitfully applied to an area of inquiry that is 
typically seen as not being related to deterrence. Whereas  chapter 
3  demonstrated that the equilibrium outcome predictions of the 
Unilateral Deterrence Game are generally supported by the histori-
cal evidence, this chapter bridges the divide between formal deter-
rence theory and the quantitative analysis of deterrence in a different 
manner. This chapter demonstrates that perfect deterrence theory—
through a comparison of the Unilateral and Generalized Mutual 
Deterrence Games—makes predictions about the stability of differ-
ent types of conflict settlements, and these predictions are strongly 
supported by the empirical record. 

 Morton (1999) argues that although tests of equilibrium and 
relationship predictions of a formal model by themselves are use-
ful, the best evaluation of a formal theory is obtained by testing 
both equilibrium and relationship predictions. I have tested perfect 
deterrence theory’s equilibrium predictions (chapter 3) and some 
relationship predictions (chapter 5), and the theory has done quite 
well. Not only have these tests demonstrated the accuracy of the 
theory’s predictions, the application of perfect deterrence theory to 
the analysis of conflict settlements has demonstrated that the theory 
enjoys a lot of heuristic and organizing power—other key features 
of good theories—as well.  
    



     Chapter 6 

 Conclusion   

   This book seeks to improve our understanding of international 
conflict through a deeper understanding of the dynamics of general 
deterrence. General deterrence has more everyday relevance than 
immediate deterrence (Morgan 1983), the traditional focus of the 
literature. Furthermore, since empirical studies—whether based on 
case studies or quantitative research—have only rarely considered 
general deterrence (Huth 1999), our understanding of general deter-
rence has mostly come from formal theories that remain, for the most 
part, untested. And as the literature on selection bias (e.g., Reed 
2000; Fearon 2002) makes clear, examination of immediate deter-
rence without consideration of the origins of immediate deterrence 
cases (i.e., the failure of general deterrence) can lead to misleading 
empirical results (Danilovic 2001a). 

 The deterrence literature can be separated into three distinct 
groups: rational deterrence theory, the case-study literature, and 
quantitative empirical studies. In the first chapter, I examined these 
strands and argued that, because of its exclusive focus on immediate 
deterrence, the extant case-study literature on deterrence is unable to 
shed light on the dynamics of general deterrence. Therefore, the best 
starting point for an analysis of general deterrence can only come from 
rational deterrence theory and quantitative research. Unfortunately, 
a divide exists between formal theories and the quantitative analy-
ses of deterrence. There are several reasons for this disconnect: (1) 
while deterrence theory has typically focused on general deterrence, 
quantitative studies have focused almost exclusively on immediate 
deterrence; (2) quantitative studies that have been done have gener-
ally not tested rational deterrence theory, but rather have tested inde-
pendently developed hypotheses; and (3) when studies have harkened 
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back to rational deterrence theory, they have typically examined clas-
sical deterrence theory, a formal framework characterized by logical 
inconsistency and empirical inaccuracy.  

  A Divide Bridged? 

 Accordingly, in this book I set out to bridge the divide between formal 
theories and the quantitative analyses of deterrence. This was done in 
a variety of ways, both theoretical and empirical, and has used perfect 
deterrence theory—a logically consistent theoretical framework—as 
a starting point. I now turn to an assessment of what has been done, 
and how these steps have improved the scientific understanding of 
general deterrence. 

 In  chapter 2 , I tackled the important first step of an empirical anal-
ysis by selecting appropriate cases to examine. Selection of deterrence 
cases has been a subject of much disagreement, particularly between 
quantitative and case-study researchers. Unfortunately, however, the 
existing deterrence literature provides little guidance on selection of 
general deterrence cases. I argue that dyads that have the opportunity 
for conflict are in general deterrence situations; the objective of gen-
eral deterrence is to reduce other states’ willingness for conflict, given 
that the opportunity exists. To measure the opportunity for conflict, 
I develop the concept of a politically active dyad, through which I 
select general deterrence cases for the empirical analyses to follow. I 
use contiguity, power status, and alliances as defining characteristics 
of active dyads. 

 I then use Braumoeller and Goertz’s (2000) methodology for nec-
essary conditions to compare active dyads with regional dyads, rel-
evant dyads, and the politically relevant international environment 
(PRIE). This test demonstrates that, as expected, regional dyads, 
political relevance, and the PRIE are unable to capture opportunity 
as a necessary condition for international conflict—there are simply 
too many discrepancies (nonrelevant dyads that have fought) to be 
able to attribute them to measurement error. However, the concept 
of politically active dyads that I develop does capture opportunity as 
a necessary condition for international conflict. 

 The next important step for empirical examination of general deter-
rence is testing the predictions of perfect deterrence theory. There are 
two primary avenues available for the testing of the predictions of 
a game-theoretic model: evaluation of equilibrium predictions and 
evaluation of relationship predictions (Morton 1999). The most com-
plete test of perfect deterrence theory—which would lead to a more 
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complete understanding of general deterrence—is to evaluate both 
equilibrium and relationship predictions of the theory. 

 In  chapter 3 , I focused on testing the equilibrium outcome predic-
tions of perfect deterrence theory. Since the equilibrium predictions of 
perfect deterrence theory rely on the actors’ preferences, this requires 
explicit specification of utility functions for the actors involved. To do 
this, I employ a modification of the technique—using relative power 
as a measure for probability of victory and measuring utilities based 
on similarity of alliance portfolios—pioneered by Bueno de Mesquita 
and Lalman (1992). 

 To test whether the predictions of perfect deterrence theory are 
supported by the historical record, I used binary and multinomial logit 
methods to examine the prediction of Militarized Interstate Disputes 
(MIDs) and of particular game outcomes. The results indicate that 
the predictions of perfect deterrence theory are generally supported 
by the empirical record. However, the results obtained for the predic-
tions of  Status Quo ,  Defender Concedes , and  Conflict  receive much 
greater support than the results for  Challenger Defeated . The two 
most important deficiencies in these results are the over prediction 
of non-status quo outcomes and difficulties in predicting  Challenger 
Defeated . As explained, both of these problems are created in large 
part by measurement error. 

 Following the tests of perfect deterrence theory’s equilibrium pre-
dictions, I then developed an extension of perfect deterrence theory 
in  chapter 4  by examining the simultaneous conduct of direct and 
extended deterrence through a three-actor game. Snyder (1961) 
argues that states pursue direct deterrence even while they pursue 
extended deterrence. Thus, for example, during the Cold War the 
United States attempted to deter a Soviet attack on itself, even as 
it attempted to deter Soviet attacks on Germany and elsewhere. 
However, extant theories of deterrence have considered direct and 
extended deterrence situations in separate models. Furthermore, 
extant theories of extended deterrence—even while discussing the 
importance of the Protégé—have not included the Protégé within the 
theoretical model. 

 To fill this gap in the literature, I develop the Three-Party 
Extended Deterrence Game and analyze it in conditions of both 
complete and incomplete information. These analyses allow conclu-
sions to be drawn not only regarding extended deterrence, but also 
regarding the related areas of alliance reliability and war expansion. 
For example, the findings indicate that extended deterrence is most 
likely to succeed when the alliance between Defender and Protégé is 



 UNDERSTANDING GENER AL DET ERRENCE138

reliable. However, neither Defender nor Protégé wishes to be a more 
reliable ally than the other; for if there is an asymmetry in reliability, 
Challenger will chose the  more  reliable state to attack in order to 
avoid a multilateral war. This counterintuitive conclusion was only 
reached by considering all three actors in extended deterrence. 

 In  chapter 5 , I returned to empirical evaluation of perfect deter-
rence theory by testing the theory’s prediction regarding the relation-
ship between unilateral and mutual deterrence. To do so, I applied 
perfect deterrence theory to examine the impact that varied dispute 
resolution arrangements have on future discord. This application, 
based primarily on how levels of satisfaction lead to different types 
of deterrence situations, allows formulation of explicit expectations 
for the relative stability of militarized conflict settlements. I concep-
tualize peace periods following dispute settlements as situations of 
mutual or unilateral deterrence, based specifically upon the method 
of resolution applied to the preceding dispute. Relations following 
imposed settlements are modeled as unilateral deterrence situations, 
while affairs subsequent to negotiated settlements, as well as disputes 
ending without a settlement, are viewed as examples of mutual deter-
rence. Utilizing this approach, I logically derive hypotheses regarding 
durations of peace, and then test these hypotheses using duration 
analysis. 

 The results derived from analyses of 2536 interstate-conflict set-
tlements strongly support the theoretical expectations, and these 
findings remain robust even in the presence of statistical controls 
for regime type, relative capability, shifts in relative capability, geo-
graphic proximity, decisive outcomes, and war. This chapter dem-
onstrates that perfect deterrence theory—through a comparison of 
the Unilateral and Generalized Mutual Deterrence Games—makes 
accurate predictions about the stability of different types of conflict 
settlements. 

 I have tested perfect deterrence theory’s equilibrium predictions 
(chapter 3) and a key relationship prediction (chapter 5), and the the-
ory has done quite well. Not only have these tests demonstrated the 
accuracy of the theory’s predictions, the application of perfect deter-
rence theory to the analysis of conflict settlements has demonstrated 
that the theory enjoys a lot of heuristic and organizing power—other 
key features of good theories—as well. 

 In summary, the research reported here has helped to bridge the 
divide between formal theories and the quantitative analyses of deter-
rence. First, a concept for identifying the opportunity for conflict and 
selecting cases of general deterrence—the politically active dyad—has 
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been developed. This marks the first time that such a broad path to 
the selection of general deterrence cases has been forged. Second, 
procedures for directly testing the equilibrium outcome predictions 
of deterrence theory have been developed. Never before have theo-
ries of general deterrence been subjected to such a systematic, direct 
test of their predictions. Third, deterrence theory has been extended 
to consider the implications of three-party extended deterrence and 
the interplay between direct deterrence, extended deterrence, and 
alliances that results. And fourth, deterrence theory has been applied 
to a topic—the relative stability of conflict settlements—that is not 
typically viewed as within the realm of deterrence. 

 In addition, since the empirical examinations herein have focused 
on predictions of perfect deterrence theory (Zagare and Kilgour 
2000), conclusions can be made about the theory’s usefulness in 
explaining general deterrence and international conflict. Perfect 
deterrence theory, through the examination of both equilibrium pre-
dictions and relationship predictions, has been consistently supported 
by the historical record. Therefore, although more investigations are 
certainly warranted, we can conclude that perfect deterrence theory 
is useful in explaining the dynamics of deterrence, and can therefore 
productively be applied to future analyses.  

  Implications for Future Research 

 I have sought to advance the understanding of general deterrence 
and international conflict a great deal in this book. In addition, the 
results here also point the way toward a variety of paths for future 
research. I will highlight several of the most important of these impli-
cations for future research here. 

  Politically Active Dyads 

 In  chapter 2 , I attempted to find the broadest path for selecting cases 
of general deterrence. Toward this end, I developed the concept of a 
politically active dyad. The results demonstrate that this concept is a 
definite improvement over the previous concepts of regional dyads, 
politically relevant dyads, and the PRIE. And while the previous con-
cepts are unable to capture opportunity as a necessary condition for 
international conflict (Clark and Regan 2003), politically active dyads 
do capture opportunity as a necessary condition. This is theoretically 
important because two states cannot fight without the opportunity 
to do so (Most and Starr 1989). 
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 While for the purposes of this book, I used politically active dyads 
to select cases of general deterrence, political activeness is also useful 
for identifying opportunity for conflict regardless of one’s substan-
tive focus. Thus, while many scholars have utilized political relevance 
as a case-selection mechanism for their research (e.g., Bennett and 
Stam 2000b; Russett and Oneal 2001), political activeness is better 
suited to their needs. Therefore, while the concept of a politically 
active dyad has advanced the study of general deterrence, it has appli-
cations to a variety of other areas of international conflict as well. 
For example, politically active dyads have been used to select cases 
for studies of nuclear coercion (Beardsley and Asal 2009), the impact 
of trade on militarized conflict (Lu and Thies 2010), the democratic 
peace (Quackenbush and Rudy 2009), and other substantive areas of 
international conflict.  

  Testing Equilibrium Predictions 

 In  chapter 3 , I focused on testing equilibrium predictions of perfect 
deterrence theory, the most direct path to testing a formal theory’s 
predictions. But while perfect deterrence theory models situations of 
mutual and extended deterrence as well, I focused solely on the pre-
dictions of the Unilateral Deterrence Game. Thus, by focusing atten-
tion on only one of perfect deterrence theory’s three-core models, 
and applying this model—the Unilateral Deterrence Game—across 
all observations, I may be underestimating the explanatory power of 
perfect deterrence theory. That is, a more nuanced test of all of per-
fect deterrence theory’s models should be expected to provide more 
complete predictions of international interactions. 

 A procedure for differentiating between unilateral and mutual 
deterrence in a test of equilibrium outcome predictions can be out-
lined here. The basic procedure of the test would be the same as 
employed in  chapter 3 . The equilibrium outcome predictions of the 
Generalized Mutual Deterrence Game for all existence conditions 
would need to be generated, similar to table 3.3. But rather than a strict 
directed-dyad research design, a hybrid unit of analysis, incorporat-
ing some directed dyads and some nondirected dyads, would need to 
be utilized. Following the measurement of utilities for each directed 
dyad-year, dyads where both states prefer their opponent’s conces-
sion to the status quo—and therefore both need to be deterred—are 
in mutual deterrence situations. Accordingly, equilibrium outcome 
predictions—for the dyad—could be generated from the Generalized 
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Mutual Deterrence Game. But dyads where only one state prefers 
the opponent’s concession to the status quo—and therefore only one 
state needs to be deterred—are in unilateral deterrence situations. 
Then equilibrium outcome predictions for the directed dyad, in the 
direction Challenger→Defender, could be made from table 3.3. 

 In this basic manner, perfect deterrence theory’s predictions for 
both unilateral and mutual deterrence can be tested together. This 
would constitute a more complete, direct test of perfect deterrence 
theory, and would help to strengthen the bridge built in  chapter 3 . 
This method can also be used to test other formal theories, such as 
in Bennett and Stam’s (2000b) test of the International Interaction 
Game (IIG).  

  Improving Measurement of Utilities 

 Perfect deterrence theory makes predictions about particular out-
comes of interactions between states, taking utilities, or preferences, 
as given. Thus, any direct test of perfect deterrence theory is only as 
good as the measurement of utilities. In  chapter 3 , I employed the 
basic techniques pioneered by Bueno de Mesquita and Lalman (1992) 
and Kim and Bueno de Mesquita (1995). I modified their proce-
dures in several ways (outlined in detail in chapter 3) in an attempt 
to more accurately measure the utilities and credibility parameters of 
each state. 

 However, it seems clear from the results that, although the pre-
dictions of perfect deterrence theory are generally supported by the 
historical record, significant measurement error remains. Therefore, 
new methods are needed in the future to improve the measure-
ment of utilities. This would largely entail one of two approaches 
(or some combination of the two). First, one can seek to explicate a 
general theory of preferences (Frieden 1999) that is more complete 
and accurate than the current one based on relative power and alli-
ance portfolios. Second, one could seek, through case studies and 
other historical analyses, to identify states’ preferences on an annual 
(or maybe monthly) basis. This would be similar to what Bueno de 
Mesquita and associates have done for a variety of political applica-
tions (Bueno de Mesquita, Newman, and Rabushka 1985; 1996; 
Bueno de Mesquita and Stokman 1994; Bueno de Mesquita 2002). 
However, this could require a significant research project involving a 
team of historical and area experts, making this a significant invest-
ment of time and resources.  
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  Case Studies 

 The empirical applications in this book have utilized large- N , quan-
titative methods. Such analysis is useful because of the generalizable 
nature of conclusions derived from it. However, case studies would 
also be useful for future research in two important ways. First, since 
the quantitative analyses here demonstrate that perfect deterrence 
theory is generally supported by the historical record, we have evi-
dence that the theory can usefully be applied to particular cases. 
This could be done through the application of the insights of per-
fect deterrence theory to detailed case studies of particular historical 
episodes in order to understand these intrinsically interesting events 
more completely. 

 For example, Quackenbush and Zagare (2006) have applied per-
fect deterrence theory to an analysis of the war in Kosovo to answer 
questions—such as why NATO’s threat of bombing was unable to 
deter Serbia, and later why Serbia escalated ethnic cleansing once 
the bombing started—to which others have struggled for answers. 
Another series of studies explains the July Crisis leading to World War 
I in 1914 through an analytic narrative based on perfect deterrence 
theory (Zagare 2009; Zagare 2011). The analysis demonstrates that 
although general war was not sought by any of the actors, the war 
was no accident. 

 Second, the difficulty associated with the measurement of utili-
ties discussed above is especially pronounced because of the large- N  
quantitative nature of the analysis. Case studies, since they are more 
able to uncover the particularities of different cases of deterrence, are 
one potential path to overcoming these measurement difficulties. In 
so doing, however, care must of course be taken to ensure that the 
resultant findings are generalizable and not subject to case selection 
and other biases.  

  Analysis of Extended Deterrence 

 Analysis of the Three-Party Extended Deterrence Game in  chap-
ter 4  allowed conclusions to be drawn not only regarding extended 
deterrence, but also regarding the related areas of alliance reliability 
and war expansion. In addition, the analysis in  chapter 4  has opened 
avenues for a variety of future applications in the area of extended 
deterrence. 

 Empirical testing of these predictions would certainly be of great 
use. Although such testing could follow the same basic research 
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design as the test of direct general deterrence in  chapter 3 , impor-
tant obstacles remain. The most significant of these obstacles is the 
identification of the relevant cases of three-party extended deter-
rence. While the politically active dyads developed in  chapter 2  are 
useful in identifying cases of direct deterrence, they do not identify 
instances of extended deterrence. Because of the more limited num-
ber of extended deterrence cases, one potentially fruitful avenue for 
testing might be detailed case studies. 

 Furthermore, while the complete information analysis consid-
ered almost every conceivable combination of player types (2 types 
of Challenger, and 6 types each of Defender and Protégé, for a total 
of 72 combinations), the incomplete information analysis focused on 
only 2 types of each player. Therefore, further theoretical analysis of 
the Three-Party Extended Deterrence Game, considering different 
combinations of player types, could greatly expand our understand-
ing of extended deterrence. 

 Finally, since the previous chapters of this book demonstrate that 
perfect deterrence theory is useful in explaining the dynamics of 
deterrence,  chapter 4  extends perfect deterrence theory to consider all 
three actors in extended deterrence situations. The analysis in  chapter 
4  demonstrates that standard Two-Party Extended Deterrence Games 
rely upon the oft-hidden assumption that states always respond to 
direct challenges. But since this assumption directly contradicts 
theories of direct deterrence, analyzing all three actors in extended 
deterrence—as is done here—appears to be a more consistent way of 
approaching the problem.  

  Applying Deterrence Theory 

 The application of perfect deterrence theory to the analysis of con-
flict settlements in  chapter 5  demonstrated one way in which deter-
rence theory can be fruitfully applied to an area of inquiry that is 
typically seen as not being related to deterrence.  Chapter 5  demon-
strates that perfect deterrence theory—through a comparison of the 
Unilateral and Generalized Mutual Deterrence Games—makes pre-
dictions about the stability of different types of conflict settlements, 
and these predictions are strongly supported by the empirical record. 
This is insight that was not gained through other analyses of the same 
subject. 

 Not only have the tests in  chapter 5  demonstrated the accuracy 
of the theory’s predictions, the application of perfect deterrence the-
ory to the analysis of conflict settlements has demonstrated that the 
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theory has a great deal of heuristic and organizing power as well. 
It is likely, then, that deterrence theory can be fruitfully applied to 
other substantive areas of research as well. For example, Quackenbush 
(2006c) applies perfect deterrence theory to an analysis of national 
missile defense and finds that national missile defense generally 
enhances the stability of deterrence. In particular, missile defense is 
stabilizing precisely because it makes the defender’s retaliatory threat 
more credible.   

  Implications for Foreign Policy 

 To this point, I have focused on advancing the scientific understand-
ing of general deterrence and, in so doing, have not given much 
attention to the policy implications of this research. Nonetheless, 
the analyses in this book do have important implications for foreign 
policy, some of which I will outline here. 

  Dynamics of Deterrence 

 The empirical support for perfect deterrence theory found in  chapters 
3  and  5  indicates that the theory provides useful explanations of the 
dynamics of deterrence. This support opens up policy implications in 
two primary ways. 

 First, as discussed previously, the theory can be applied to analyses 
of particular cases. For example, Quackenbush and Zagare (2006) 
apply the theory to analyze the Kosovo War of 1999. This application 
provides several implications for the effectiveness of Clinton admin-
istration policy in the steps leading up to the war. While the United 
States believed that its threat of aerial bombardment would deter 
Serbia from its ethnic cleansing in Kosovo, the theory demonstrates 
that this was unable to succeed because the American threat was not 
 capable , despite the fact that it was clearly credible.  1   

 Furthermore, perfect deterrence theory sheds light on what led 
Serbia to escalate its ethnic cleansing against the Kosovar Albanians 
once bombing started. An analysis of extended deterrence in Kosovo 
using the Asymmetric Escalation Game demonstrates that Serbia’s 
decision to launch Operation Horseshoe (their escalated campaign of 
ethnic cleansing) was the rational course of action given the initially 
very low credibility of NATO’s threat to counter-escalate with ground 
operations. Only once NATO demonstrated a willingness to insert 
troops on the ground in Kosovo was Serbia willing to back down. 
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 The empirical support received by perfect deterrence theory also 
provides validity for the general policy implications arrived at theo-
retically. Zagare and Kilgour (2000, especially ch. 10) and Zagare 
(2004) lay out a number of policy implications of the theory, among 
which are the demonstration that—contrary to claims by classical 
deterrence theorists—nuclear weapons are not inherently stabilizing, 
that flexible response deterrence postures are more efficacious than 
those based on a policy of massive retaliation, and that states should 
ensure that their deterrent threats are both credible and capable in 
order to make deterrence most likely to succeed.  

  Militarized Conflict Settlements 

 The application of perfect deterrence theory to the analysis of conflict 
settlements in  chapter 5  provides clear policy implications to those 
seeking to craft settlements to international conflicts. I hypothesized 
that imposed settlements are the most stable, followed by negotiated 
settlements, with disputes ending without a settlement being the 
least stable of all, and these expectations were strongly supported by 
the historical record. Further studies have also found that imposed 
settlements make recurrent conflict less likely (e.g., Quackenbush 
and Venteicher 2008; Quackenbush 2010b), and that the political 
settlement is more important for determining the stability of relations 
following a conflict than the military outcome (Quackenbush and 
Venteicher 2008). 

 Imposed settlements are therefore the surest path to post-conflict 
stability. But states are not always in a position to impose a settle-
ment, particularly following stalemated outcomes. However, this 
analysis indicates that imposing a settlement is the optimal course of 
action for states in a position to do so, for example following decisive 
victories. 

 That is not to say that negotiated settlements are without merit. The 
assumption underlying the theoretical analysis of conflict settlements 
is that both parties to a negotiated settlement are somewhat dissatis-
fied by the resultant status quo. However, if the parties are able to 
negotiate a settlement such that each side is completely satisfied, and 
thus neither has any incentive to challenge the post-conflict status 
quo, then subsequent relations would be very stable. Since this situa-
tion would eliminate any need to deter challenges to the settlement, 
then this would be the most stable of all. Nonetheless, the instabil-
ity of negotiated settlements compared to imposed  settlements found 
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in the historical record indicates that such satisfaction-producing 
negotiated settlements are the exception, not the norm.  

  Extended Deterrence and Alliances 

 The analysis of three-party extended deterrence in  chapter 4  points 
to several policy implications, some of which are rather counterintui-
tive. In order to best ensure the success of deterrence, Defender and 
Protégé need to have credible threats to stand up to Challenger indi-
vidually  and  to be reliable in their commitments to each other. 

 In addition, the analysis demonstrates that while Defender and 
Protégé would each prefer to fight alongside its ally in a multilateral 
war, the more willing each side is to engage Challenger in a bilateral 
war, the more likely deterrence is to be successful. Thus, simply rely-
ing on one’s alliance partners to help in deterring a potential chal-
lenger is less effective than ensuring one’s readiness to fight a bilateral 
war simultaneously. In order to maximize the probability of success-
ful deterrence, Defender and Protégé should not only maximize their 
reliability to each other, but also be prepared to confront Challenger 
alone. 

 Furthermore, while deterrence is most likely to succeed when both 
allies are reliable, Defender and Protégé face a quandary. Namely, if 
one state is too reliable while the other is unreliable, the reliable state 
is the likely target of a challenge. Therefore, Defender and Protégé 
should each seek to maximize the other’s reliability at the same time 
as maximizing their own. Extended deterrence is most efficacious 
when both sides are likely to honor their alliance commitments. 

 And finally, the less Defender and Protégé value a concession to 
Challenger, the more likely deterrence is to be successful. If either 
potential target is too eager to concede, this increases the likelihood 
of their being challenged. By having lower utility for a concession, 
each state is more willing to stand up to Challenger and so deter-
rence is more likely to succeed. This lowering of the utility for conces-
sion could come through tying one’s credibility to a particular issue. 
For example, the United States focusing so much attention on West 
Berlin during the early years of the Cold War had the effect of stak-
ing American credibility on Berlin. By reducing the utility of backing 
down on Berlin, the United States made it less likely that the Soviet 
Union would challenge the Western presence in Berlin.   
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  Coda 

 In this concluding chapter, I have laid out the conclusions and impli-
cations of this book. I summarized the steps taken in each chapter, 
and highlighted how each chapter contributes to bridging the for-
mal/quantitative divide in the study of deterrence. Bridging this gap 
is important for advancing the scientific understanding of general 
deterrence and international conflict, but avenues for further advances 
through future research are plentiful. Accordingly, I highlighted six 
key implications for future research that stem from the results of this 
book. And finally, I outlined implications of this research for foreign 
policy.  
   



       Appendix 1 

 FORTRAN Program Used to 
Determine Active Dyads   

   As discussed in  chapter 2 , a FORTRAN program was created 
to compute the intermediate variables (identifying the presence or 
absence of each individual defining characteristic) needed to create 
the active dyad variable. For example, variables indicating that a state’s 
“ally is a global power” or a state’s “ally is colonially contiguous to 
the other member of the dyad” are needed to identify active dyads. 
These variables were created for each state in each of the 656,870 
dyad-years from 1816 to 2000. This program was compiled and run 
on a Pentium 4 PC with a 3.2 GHz processor and 1 GB of RAM, and 
each run took about 12 hours to complete. 

 The necessary input files are:  

   fort.10: The alliance data, in directed dyad-year format (including  ●

observations only for those directed dyad-years with alliances).  
  fort.11: The contiguity data, in the same format.   ●

  fort.12: The main data, in dyad-year format (with all dyad-years  ●

included).  
  fort.13: The MID data, in directed dyad-year format (includ- ●

ing observations for all MIDs in a dyad regardless of which side 
initiated).    

 The output is written to fort.22 and can then be read into Stata and 
used to create the active variable. 
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 ********************************************************* 
 * PROGRAM ACTIVE DYADS * 
 *                * 
 * Written by Stephen L. Quackenbush * 
 *               * 
 * This program creates the variables:                   * 
 *               * 
 * mjpwaly1: 1 if state1 has major power ally, else 0  * 
 * mjpwaly2: 1 if state2 has major power ally, else 0  * 
 * glpwaly1: 1 if state1 has global power ally, else 0  * 
 * glpwaly2: 1 if state2 has global power ally, else 0  * 
 * rgpwaly1: 1 if state1 has reg power ally(in DM reg), else 0  * 
 * rgpwaly2: 1 if state2 has reg power ally(in DM reg), else 0  * 
 * dconaly1: 1 if state1 has ally direct contig to DM, else 0  * 
 * dconaly2: 1 if state2 has ally direct contig to DM, else 0  * 
 * cconaly1: 1 if state1 has ally colonial contig to DM, else 0 * 
 * cconaly2: 1 if state2 has ally colonial contig to DM, else 0 * 
 *               * 

*********************************************************
 C 

  PROGRAM ACTIVE DYADS 
  INTEGER avar, aobs, cvar, cobs, mvar, dobs, mdvar, mdobs 
  PARAMETER (avar=8,aobs=88218,cvar=6,cobs=67406, 

  & mvar=6,dobs=656870,mdvar=4,mdobs=8654) 
  INTEGER alldata(aobs,avar), condata(cobs,cvar), 

  & maindata(dobs,mvar), mjpwaly1(dobs), mjpwaly2(dobs), 
  & glpwaly1(dobs), glpwaly2(dobs), rgpwaly1(dobs), 
  & rgpwaly2(dobs), dconaly1(dobs), dconaly2(dobs), 
  & cconaly1(dobs), cconaly2(dobs), msrch, midsrch, 
  & year, power, region, reg1var, reg2var, asrch, 
  & regvar, ccode1, ccode2, itn, conally, middata(mdobs,mdvar) 

  CHARACTER*8 atitle(avar), ctitle(cvar), mtitle(mvar), pwsrch, 
 &             cnsrch, mdtitle(mdvar) 
 C 
 C      Input: midsrch 
 C 

 midsrch = 1 
 C 
 C      read alliance data file 
 C 

 read(10,*) (atitle(j),j = 1,avar) 
 read(10,100) ((alldata(i,j),j = 1,avar),i = 1,aobs) 
 write(6,*) ‘read in alliance data’ 
 do j = 1,avar 
 if (atitle(j) .eq. ‘allydum’) then 
 asrch = j 
 endif 
 if (atitle(j) .eq. ‘region2’) then 
 regvar = j 
 endif 
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 enddo 
 C 
 C read contiguity data file 
 C 

 read(11,*) (ctitle(j),j = 1,cvar) 
 read(11,101) ((condata(i,j),j = 1,cvar),i = 1,cobs) 
 write(6,*) ‘read in contiguity data’ 

 C 
 C read main data file 
 C 

 read(12,*) (mtitle(j),j = 1,mvar) 
 read(12,102) ((maindata(i,j),j = 1,mvar),i = 1,dobs) 
 write(6,*) ‘read in main data’ 
 do j = 1,mvar 
 if (mtitle(j) .eq. ‘region1’) then 
 reg1var = j 
 endif 
 if (mtitle(j) .eq. ‘region2’) then 
 reg2var = j 
 endif 
 enddo 

 C 
 C read mid data file 
 C 

 read(13,*) (mdtitle(j),j = 1,mdvar) 
 read(13,104) ((middata(i,j),j = 1,mdvar),i = 1,mdobs) 
 write(6,*) ‘read in mid data’ 
 do j = 1,mdvar 
 if (mdtitle(j) .eq. ‘mid’) then 
 msrch = j 
 endif 
 enddo 
 itn = 0 

 C 
 C main loop 
 C 

 do i = 1,dobs 
 itn = itn + 1 
 power = 0 
 region = 0 
 ccode1 = maindata(i,1) 
 ccode2 = maindata(i,2) 
 year = maindata(i,3) 
 pwsrch = ‘majpow2’ 
 CALL ALLYSRCH(alldata,ccode1,ccode2,year,atitle,pwsrch, 

 & region,power,asrch,regvar,msrch,midsrch,middata) 
 mjpwaly1(i) = power 
 ccode1 = maindata(i,2) 
 ccode2 = maindata(i,1) 
 year = maindata(i,3) 
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 pwsrch = ‘majpow2’ 
 CALL ALLYSRCH(alldata,ccode1,ccode2,year,atitle,pwsrch, 

 &  region,power,asrch,regvar,msrch,midsrch,middata) 
 mjpwaly2(i) = power 
 ccode1 = maindata(i,1) 
 ccode2 = maindata(i,2) 
 year = maindata(i,3) 
 pwsrch = ‘global2’ 
 CALL ALLYSRCH(alldata,ccode1,ccode2,year,atitle,pwsrch, 

 &  region,power,asrch,regvar,msrch,midsrch,middata) 
 glpwaly1(i) = power 
 ccode1 = maindata(i,2) 
 ccode2 = maindata(i,1) 
 year = maindata(i,3) 
 pwsrch = ‘global2’ 
 CALL ALLYSRCH(alldata,ccode1,ccode2,year,atitle,pwsrch, 

 &  region,power,asrch,regvar,msrch,midsrch,middata) 
 glpwaly2(i) = power 
 ccode1 = maindata(i,1) 
 ccode2 = maindata(i,2) 
 year = maindata(i,3) 
 pwsrch = ‘regionl2’ 
 region = maindata(i,reg2var) 
 CALL ALLYSRCH(alldata,ccode1,ccode2,year,atitle,pwsrch, 

 &   region,power,asrch,regvar,msrch,midsrch,middata) 
 rgpwaly1(i) = power 
 ccode1 = maindata(i,2) 
 ccode2 = maindata(i,1) 
 year = maindata(i,3) 
 pwsrch = ‘regionl2’ 
 region = maindata(i,reg1var) 
 CALL ALLYSRCH(alldata,ccode1,ccode2,year,atitle,pwsrch, 

 & region,power,asrch,regvar,msrch,midsrch,middata) 
 rgpwaly2(i) = power 
 ccode1 = maindata(i,1) 
 ccode2 = maindata(i,2) 
 year = maindata(i,3) 
 cnsrch = ‘dcontig’ 
 CALL CONSRCH(alldata,condata,ccode1,ccode2,year, 

 & conally,asrch,ctitle,cnsrch) 
 dconaly1(i) = conally 
 ccode1 = maindata(i,2) 
 ccode2 = maindata(i,1) 
 year = maindata(i,3) 
 cnsrch = ‘dcontig’ 
 CALL CONSRCH(alldata,condata,ccode1,ccode2,year, 

 & conally,asrch,ctitle,cnsrch) 
 dconaly2(i) = conally 
 ccode1 = maindata(i,1) 
 ccode2 = maindata(i,2) 
 year = maindata(i,3) 
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 cnsrch = ‘ccontig’ 
 CALL CONSRCH(alldata,condata,ccode1,ccode2,year, 

 & conally,asrch,ctitle,cnsrch) 
 cconaly1(i) = conally 
 ccode1 = maindata(i,2) 
 ccode2 = maindata(i,1) 
 year = maindata(i,3) 
 cnsrch = ‘ccontig’ 
 CALL CONSRCH(alldata,condata,ccode1,ccode2,year, 

 & conally,asrch,ctitle,cnsrch) 
 cconaly2(i) = conally 
 write(6,*) ‘iteration = ‘, itn 
 enddo 

 C 
 C  write output 
 C 

 write(22,*) ‘ccode1 ccode2 year region1 region2 mid mjpwaly1 
 &  mjpwaly2 glpwaly1 glpwaly2 rgpwaly1 rgpwaly2 dconaly1 dconaly2 
 & cconaly1 cconaly2’ 
 do i = 1,dobs 
 write(22,103) (maindata(i,j),j = 1,mvar), mjpwaly1(i), 

 & mjpwaly2(i), glpwaly1(i), glpwaly2(i), 
 & rgpwaly1(i), rgpwaly2(i), dconaly1(i), 
 & dconaly2(i), cconaly1(i), cconaly2(i) 

  enddo 
    100 format (2i5, i6, 5i3) 
   101 format (2i5, i6, i12, 2i3) 
   102 format (2i5, i6, 3i3) 
   103 format (2i5, i6, 13i3) 
   104 format (2i5, i6, i3) 

 write (6,*) ‘program complete’ 
 end 

 C 

*********************************************************
 *  SUBROUTINE ALLYSRCH * 
 *               * 
 *   This subroutine searches for allies of the state sent from  * 
 *   the main loop (ccode1) that are major, global, or regional * 
 *   powers (as specified by ‘pwsrch’). The subroutine performs * 
 *   slightly different functions, depending on the value of * 
 *   ‘midsrch’.  * 
 * * 
 *   If ‘midsrch’=1,It returns the variable ‘power’ to the main * 
 *   loop, which equals 1 if an ally of the relevant power  * 
 *   status is found, and that ally is involved in a dispute  * 
 *   with the other dyad member (ccode2), and 0 otherwise.  * 
 *               * 
 *   If ‘midsrch’=0,It returns the variable ‘power’ to the main * 
 *   loop, which equals 1 if an ally of the relevant power  * 
 *   status is found, and 0 otherwise.  * 
  * *  
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 *   In either case, for regional powers, ‘power’ only equals  * 
 *   1 if the ally is a regional power in the region of the  * 
 *   other dyad member(ccode2). * 
 * * 

*********************************************************
 C 

 SUBROUTINE ALLYSRCH(alldata,ccode1,ccode2,year,atitle,pwsrch, 
 & region,power,asrch,regvar,msrch,midsrch,middata) 
 INTEGER avar, aobs, mdobs, mdvar 
 PARAMETER (avar=8,aobs=88218,mdobs=8654,mdvar=4) 
 INTEGER alldata(aobs,avar), middata(mdobs,mdvar), msrch, 

 & ccode2, year, power, region, regvar, jsrch, asrch, 
 & midsrch, ially, ccode1 
 CHARACTER*8 atitle(avar), pwsrch 
 power = 0 
 do j = 1,avar 
 if (atitle(j) .eq. pwsrch) then 
 jsrch = j 
 endif 
 enddo 
 if (midsrch .eq. 1) then 
 go to 4 
 else 
 go to 5 
 endif 

 4 do i = 1,aobs 
 if (alldata(i,1) .eq. ccode1) then 
 if (alldata(i,3) .eq. year) then 
 if (alldata(i,asrch) .eq. 1) then 
 if (alldata(i,jsrch) .eq. 1) then 
 ially = i 
 do k = 1,mdobs 
 if (middata(k,1) .eq. alldata(ially,2)) then 
 if (middata(k,2) .eq. ccode2) then 
 if (middata(k,3) .eq. year) then 
 if (middata(k,msrch) .eq. 1) then 
 power = 1 
 endif 
 endif 
 endif 
 endif 
 enddo 
 endif 
 endif 
 endif 
 endif 
 if (pwsrch .eq. ‘regionl2’) then 
 if (alldata(i,2) .eq. 325 .or. alldata(i,2) .eq. 365) go to 6 
 if (alldata(i,regvar) .ne. region) then 
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 power = 0 
 endif 
 endif 

 6 if (alldata(i,2) .eq. 325) then 
 if (region .ne. 1 .or. region .ne. 3) then 
 power = 0 
 endif 
 endif 
 if (alldata(i,2) .eq. 365) then 
 if (region .ne. 1 .or. region .ne. 4) then 
 power = 0 
 endif 
 endif 
 if (power .eq. 1) go to 2 
 if (alldata(i,1) .gt. ccode1) go to 2 
 enddo 
 go to 2 

 5 do i = 1,aobs 
 if (alldata(i,1) .eq. ccode1) then 
 if (alldata(i,3) .eq. year) then 
 if (alldata(i,asrch) .eq. 1) then 
 if (alldata(i,jsrch) .eq. 1) then 
 power = 1 
   endif 
 endif 
 endif 
 endif 
 if (pwsrch .eq. ‘regionl2’) then 
 if (alldata(i,2) .eq. 325 .or. alldata(i,2) .eq. 365) go to 
7 
 if (alldata(i,regvar) .ne. region) then 
 power = 0 
 endif 
 endif 

 7 if (alldata(i,2) .eq. 325) then 
 if (region .ne. 1 .or. region .ne. 3) then 
 power = 0 
 endif 
 endif 
 if (alldata(i,2) .eq. 365) then 
 if (region .ne. 1 .or. region .ne. 4) then 
 power = 0 
 endif 
 endif 
 if (power .eq. 1) go to 2 
 if (alldata(i,1) .gt. ccode1) go to 2 
 enddo 
 2 end 

 C 
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*********************************************************
 * SUBROUTINE CONSRCH * 
 *               * 
 *   This subroutine searches for allies of the state sent from  * 
 *    the main loop (ccode1) that are contiguous with the other  * 
 *    dyad member (ccode2). It returns the variable “conally” to * 
 *    the main loop, which equals 1 if an ally is contiguous to  * 
 *    the other dyad member, and 0 otherwise.  * 
 *               * 

*********************************************************
 C 

 SUBROUTINE CONSRCH(alldata,condata,ccode1,ccode2,year, 
 &  conally,asrch,ctitle,cnsrch) 
 INTEGER avar, aobs, cobs, cvar 
 PARAMETER (avar=8,aobs=88218,cvar=6,cobs=67406) 
 INTEGER alldata(aobs,avar), condata(cobs,cvar), ially, 

 & ccode1, ccode2, year, conally, asrch, jsrch 
 CHARACTER*8 ctitle(cvar), cnsrch 
 conally = 0 
 ially = 0 
 do j = 1,cvar 
 if (ctitle(j) .eq. cnsrch) then 
 jsrch = j 
 endif 
 enddo 
 do i = 1,aobs 
 if (alldata(i,1) .gt. ccode1) go to 3 
 if (alldata(i,1) .eq. ccode1) then 
 if (alldata(i,3) .eq. year) then 
 if (alldata(i,asrch) .eq. 1) then 
 ially = i 
 do k = 1,cobs 
 if (condata(k,1) .eq. alldata(ially,2)) then 
 if (condata(k,2) .eq. ccode2) then 
 if (condata(k,3) .eq. year) then 
 if (condata(k,jsrch) .eq. 1) then 
 conally = 1 
 go to 3 
 endif 
 endif 
 endif 
 endif 
 enddo 
 endif 
 endif 
 endif 
 enddo 
 3 end       



       Appendix 2 

 Subgame Perfect Equilibria of the 
Three-Party Extended 

Deterrence Game   

   This appendix contains the detailed subgame perfect equilibria of 
the Three-Party Extended Deterrence Game with complete infor-
mation discussed in  chapter 4 . The three players in this game are 
Challenger, Defender, and Protégé. As discussed in the text, the play-
ers’ preferences are as follows: 

 Challenger: DC > Ch  PC > Ch  SQ > Ch  BP > Ch  BD > Ch  [MW, CD] 
 Defender: CD > Def  SQ > Def  PC > Def  [(BP > Def  BD), MW, DC] 
 Protégé: CD > Pro  SQ > Pro  DC > Pro  [(BD >  Pro  BP), MW, PC]. 

 There are two possible types of Challenger: 

 H:MW > CD 
 S:CD > MW. 

 Defender and Protégé are separated into the following subtypes: 

  Defender: Protégé: 
 R: MW > BP MW > BD 
 U: BP > MW BD > MW 
 H 1 : MW > BD > DC  MW > BP > PC 
 H 2 : MW > DC > BD  MW > PC > BP 
 S: DC > MW > BD  PC > MW > BP 

 These subtypes are grouped together, resulting in six different 
types of Defender and Protégé: RH 1 , RH 2 , RS, UH 1 , UH 2 , and US. 
The resulting subgame perfect equilibria for each condition discussed 
in the text are detailed in  tables A2.1a ,  A2.1b , and  A2.1c .                 



    Table A2.1a     Subgame perfect equilibria when Protégé and Defender both have 
capable threats (and Challenger is Hard) 

 Game 
 number 

Type Strategy Equilibrium 
outcome

Defender Protégé Challenger Defender Protégé

 1 RH 1 RH 1 C/D/D D/D D/D SQ
 2 RH 1 RH 2 C/D/D D/D D/D SQ
 3 RH 1 RS A P /D/D D/D C/D PC
 4 RH 1 UH 1 C/D/D D/D D/C SQ
 5 RH 1 UH 2 C/D/D D/D D/C SQ
 6 RH 1 US A P /D/D D/D C/C PC
 7 RH 2 RH 1 C/D/D D/D D/D SQ
 8 RH 2 RH 2 C/D/D D/D D/D SQ
 9 RH 2 RS A P /D/D D/D C/D PC
10 RH 2 UH 1 A D /D/D C/D D/C DC
11 RH 2 UH 2 A D /D/D C/D D/C DC
12 RH 2 US A D /D/D C/D C/C DC
13 RS RH 1 A D /D/D C/D D/D DC
14 RS RH 2 A D /D/D C/D D/D DC
15 RS RS A D /D/D C/D C/D DC
16 RS UH 1 A D /D/D C/D D/C DC
17 RS UH 2 A D /D/D C/D D/C DC
18 RS US A D /D/D C/D C/C DC
19 UH 1 RH 1 C/D/D D/C D/D SQ
20 UH 1 RH 2 A P /D/D D/C C/D PC
21 UH 1 RS A P /D/D D/C C/D PC
22 UH 1 UH 1 C/D/D D/C D/C SQ
23 UH 1 UH 2 A P /D/D D/C C/C PC
24 UH 1 US A P /D/D D/C C/C PC
25 UH 2 RH 1 C/D/D D/C D/D SQ
26 UH 2 RH 2 A P /D/D D/C C/D PC
27 UH 2 RS A P /D/D D/C C/D PC
28 UH 2 UH 1 A D /D/D C/C D/C DC
29 UH 2 UH 2 A D /D/D C/C C/C DC
30 UH 2 US A D /D/D C/C C/C DC
31 US RH 1 A D /D/D C/C D/D DC
32 US RH 2 A D /D/D C/C C/D DC
33 US RS A D /D/D C/C C/D DC
34 US UH 1 A D /D/D C/C D/C DC
35 US UH 2 A D /D/D C/C C/C DC
36 US US A D /D/D C/C C/C DC



 Table A2.1b     Subgame perfect equilibria when only Defender has a capable threat 
(and Challenger is Hard).  

 Game 
 number 

Type Strategy Equilibrium 
outcome

Defender Protégé Challenger Defender Protégé

 1 RH 1 RH 1 C/D/D D/D D/D SQ
 2 RH 1 RH 2 C/D/D D/D D/D SQ
 3 RH 1 RS A P /D/D D/D C/D PC
 4 RH 1 UH 1 C/D/D D/D D/C SQ
 5 RH 1 UH 2 C/D/D D/D D/C SQ
 6 RH 1 US A P /D/D D/D C/C PC
 7 RH 2 RH 1 C/D/D D/D D/D SQ
 8 RH 2 RH 2 C/D/D D/D D/D SQ
 9 RH 2 RS A P /D/D D/D C/D PC
10 RH 2 UH 1 A D /D/D C/D D/C DC
11 RH 2 UH 2 A D /D/D C/D D/C DC
12 RH 2 US A D /D/D C/D C/C DC
13 RS RH 1 A D /D/D C/D D/D DC
14 RS RH 2 A D /D/D C/D D/D DC
15 RS RS A D /D/D C/D C/D DC
16 RS UH 1 A D /D/D C/D D/C DC
17 RS UH 2 A D /D/D C/D D/C DC
18 RS US A D /D/D C/D C/C DC
19 UH 1 RH 1 A P /D/D D/C D/D BP
20 UH 1 RH 2 A P /D/D D/C C/D PC
21 UH 1 RS A P /D/D D/C C/D PC
22 UH 1 UH 1 A P /D/D D/C D/C BP
23 UH 1 UH 2 A P /D/D D/C C/C PC
24 UH 1 US A P /D/D D/C C/C PC
25 UH 2 RH 1 A P /D/D D/C D/D BP
26 UH 2 RH 2 A P /D/D D/C C/D PC
27 UH 2 RS A P /D/D D/C C/D PC
28 UH 2 UH 1 A D /D/D C/C D/C DC
29 UH 2 UH 2 A D /D/D C/C C/C DC
30 UH 2 US A D /D/D C/C C/C DC
31 US RH 1 A D /D/D C/C D/D DC
32 US RH 2 A D /D/D C/C C/D DC
33 US RS A D /D/D C/C C/D DC
34 US UH 1 A D /D/D C/C D/C DC
35 US UH 2 A D /D/D C/C C/C DC
36 US US A D /D/D C/C C/C DC



 Table A2.1c     Subgame perfect equilibria when neither Protégé nor Defender has a 
capable threat (and Challenger is Hard).  

 Game 
 number 

Type Strategy Equilibrium 
outcome

Defender Protégé Challenger Defender Protégé

 1 RH 1 RH 1 C/D/D D/D D/D SQ
 2 RH 1 RH 2 C/D/D D/D D/D SQ
 3 RH 1 RS A P /D/D D/D C/D PC
 4 RH 1 UH 1 A D /D/D D/D D/C BD
 5 RH 1 UH 2 A D /D/D D/D D/C BD
 6 RH 1 US A P /D/D D/D C/C PC
 7 RH 2 RH 1 C/D/D D/D D/D SQ
 8 RH 2 RH 2 C/D/D D/D D/D SQ
 9 RH 2 RS A P /D/D D/D C/D PC
10 RH 2 UH 1 A D /D/D C/D D/C DC
11 RH 2 UH 2 A D /D/D C/D D/C DC
12 RH 2 US A D /D/D C/D C/C DC
13 RS RH 1 A D /D/D C/D D/D DC
14 RS RH 2 A D /D/D C/D D/D DC
15 RS RS A D /D/D C/D C/D DC
16 RS UH 1 A D /D/D C/D D/C DC
17 RS UH 2 A D /D/D C/D D/C DC
18 RS US A D /D/D C/D C/C DC
19 UH 1 RH 1 A P /D/D D/C D/D BP
20 UH 1 RH 2 A P /D/D D/C C/D PC
21 UH 1 RS A P /D/D D/C C/D PC
22 UH 1 UH 1 A P /D/D D/C D/C BP
23 UH 1 UH 2 A P /D/D D/C C/C PC
24 UH 1 US A P /D/D D/C C/C PC
25 UH 2 RH 1 A P /D/D D/C D/D BP
26 UH 2 RH 2 A P /D/D D/C C/D PC
27 UH 2 RS A P /D/D D/C C/D PC
28 UH 2 UH 1 A D /D/D C/C D/C DC
29 UH 2 UH 2 A D /D/D C/C C/C DC
30 UH 2 US A D /D/D C/C C/C DC
31 US RH 1 A D /D/D C/C D/D DC
32 US RH 2 A D /D/D C/C C/D DC
33 US RS A D /D/D C/C C/D DC
34 US UH 1 A D /D/D C/C D/C DC
35 US UH 2 A D /D/D C/C C/C DC
36 US US A D /D/D C/C C/C DC



       Appendix 3 

 Perfect Bayesian Equilibria of the 
Three-Party Extended 

Deterrence Game   

   This appendix contains the detailed analysis of the Three-Party 
Extended Deterrence Game with incomplete information discussed 
in  chapter 4 . This is a noncooperative game of incomplete informa-
tion with three players, Challenger, Defender, and Protégé. Figure 
4.1 shows the extensive form of the game. The seven possible out-
comes are  Status Quo  (SQ),  Defender Concedes  (DC),  Protégé Concedes  
(PC),  Bilateral War – Protégé  (BP),  Bilateral War – Defender  (BD), 
 Multilateral War  (MW), and  Challenger Defeated  (CD). 

 Although the complete information analysis considered six differ-
ent types of Defender and Protégé, I focus here on Conditionally 
Hard (H 2 ) players. Therefore, the players’ preferences over these out-
comes are 

 Challenger: DC > Ch  PC > Ch  SQ > Ch  BP > Ch  BD > Ch  [MW, CD] 
 Defender: CD > Def  SQ > Def  PC > Def  [MW, BP] > Def  DC > Def  BD 
 Protégé: CD > Pro  SQ > Pro  DC > Pro  [MW, BD] > Pro  PC > Pro  BP   

 where a player’s relative preference for outcomes in brackets depends on 
its type. Two types of each player are considered. A Hard Challenger 
prefers  Multilateral War  (MW) to  Challenger Defeated  (CD), and a 
Soft Challenger prefers  Challenger Defeated  (CD) to  Multilateral War  
(MW). If Defender is a Reliable ally, she will prefer  Multilateral War  
(MW) to  Bilateral War – Protégé  (BP), but if Defender is an Unreliable 
ally, she will prefer  Bilateral War – Protégé  (BP) to  Multilateral War  
(MW). If Protégé is Reliable, she will prefer  Multilateral War  (MW) 
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to  Bilateral War – Defender  (BD), but if Protégé is Unreliable, she will 
prefer  Bilateral War – Defender  (BD) to  Multilateral War  (MW). 

 In general, I denote the utility of outcome x to Challenger by  c  x , to 
Defender by  d  x , and to Protégé by  g  x . However, in order to account 
for the different types of each player, I allow for two different values 
for the utility of MW for each player, as follows: 

  c  MW+  is a Hard Challenger’s utility for  Multilateral War ; 
  c  MW#  is a Soft Challenger’s utility for  Multilateral War ; 
  d  MW+  is a Reliable Defender’s utility for  Multilateral War ; 
  d  MW#  is an Unreliable Defender’s utility for  Multilateral War ; 
  g  MW+  is a Reliable Protégé’s utility for  Multilateral War ; and 
  g  MW#  is an Unreliable Protégé’s utility for  Multilateral War .   

 The preference restrictions above can therefore be restated in terms 
of utilities: 

  c  DC > c  DC > c  SQ > c  BP > c  BD > c  MW+ > c  CD > c  MW#  
  d  CD > d  SQ > d  PC > d  MW+ > d  BP > d  MW#  > d  DC > d  BD  
  g  CD > g  SQ > g  DC > g  MW+ > g  BD > g  MW#  > g  PC > g  BP .   

 When a player’s type is common knowledge, it is a game of complete 
information. The subgame perfect equilibria that result are discussed 
in  chapter 4 . To express the Three-Party Extended Deterrence Game 
as a game of incomplete information, I represent Challenger’s utility 
for  Multilateral War  as a binary random variable,  C  MW , satisfying  

 

MW Ch
MW

MW Ch

     with probability 
     with probability 1 

c p
C

c p
+

−

⎧= ⎨ −⎩
  

 so that Challenger is Hard with probability  p  Ch  and Soft otherwise. 
Similarly, Defender’s utility for  Multilateral War  is a binary random 
variable,  D  MW , satisfying  

 

MW Def
MW

MW Def

     with probability 
     with probability 1 

d p
D

d p
+

−

⎧= ⎨ −⎩
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 so that Defender is Reliable with probability  p  Def  and Unreliable oth-
erwise. Finally, Protégé’s utility for  Multilateral War  is a binary ran-
dom variable,  G  MW , satisfying  

 

MW Pro
MW

MW Pro

     with probability  
     with probability  1 

g p
G

g p
+

−

⎧= ⎨ −⎩
  

 so that Protégé is Reliable with probability  p  Pro  and Unreliable oth-
erwise. In games of incomplete information, the values of the prob-
abilities  p  Ch ,  p  Def , and  p  Pro  are assumed to be common knowledge, but 
each player’s actual type is known only to that player. 

 The appropriate solution concept for these incomplete information 
conditions is the Perfect Bayesian Equilibrium (PBE; Fudenberg and 
Tirole 1991). A PBE specifies each player’s action (which may depend 
on its type) at each of its decision nodes; in addition, a PBE specifies 
how each player’s beliefs about other players’ types evolve as informa-
tion about their actions becomes available. 

 In this appendix, I discuss the PBE of the Three-Party Extended 
Deterrence Game in two cases: (1) when  p  Ch  = 0, 0 < p  Def < 1 and 0 < p  Pro < 
1 (Challenger is known to be Soft but the other’s types are uncertain), 
and (2) when  p  Ch  = 1, 0 < p  Def < 1 and 0 < p  Pro < 1 (Challenger is known to 
be Hard but the other’s types are uncertain). PBE of this game will be 
denoted by the 10-tuple [ u ,  v ;  x  R ,  x  U ,  y  R ,  y  U ;  w  R ,  w  U ,  z  R ,  z  U ]. 

 The first case to consider is when  p  Ch  = 0, 0 < p  Def < 1 and 0 < p  Pro < 1. 
If Challenger is Soft, he will choose to concede at either node 4a or 4b, 
resulting in  Challenger Defeated , rather than forcing a  Multilateral 
War , since  c  CD > c  MW# . Knowing that Challenger will eventually back 
down, Defender and Protégé, regardless of type, will always defy at 
each of their decision nodes, since  Challenger Defeated  is the best 
possible outcome for both Defender and Protégé (i.e.,  w  R  =  w  U  = 
 x  R  =  x  U  =  y  R  =  y  U  =  z  R  =  z  U  =1). Therefore, by backwards induction, 
a Soft Challenger is always faced with a choice between  Status Quo  
(following a choice of C) and  Challenger Defeated  (following a choice 
of either A P  or A D ) at node 1. Since Challenger prefers  Status Quo  to 
 Challenger Defeated , he will always cooperate initially;  Status Quo  
is the sole PBE outcome if there is a Soft Challenger. Thus, incom-
plete information about Defender and Protégé’s types has no effect 
on rational play. 
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 The remainder of this appendix will focus on the second case, 
where  p  Ch  = 1, 0 < p  Def < 1, and 0 < p  Pro < 1. Several thresholds are useful 
in expressing the equilibria to follow:  

 

PC BP
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MW BP

g g
g
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−=
−

  
DC BD

u
MW BD

d d
d
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 It is easy to verify that 0 < g   r  < g   u  < 1, 0 < d   r  < d   u  < 1, and 0 < c  3 < c  1 < 1. 
 Since Challenger is Hard, he will always choose D at nodes 4a 

and 4b, since  c  MW+ > c  CD . Therefore, Defender’s choice at node 3a is 
between C, leading to BP, or D, leading to MW. 

 Accordingly, a reliable Defender always chooses D at node 3a, since 
 d  MW+ > d  BP , whereas an unreliable Defender always chooses C at node 
3a, since  d  BP > d  MW# . Thus, at equilibrium,  y  R  = 1 and  y  U  = 0. 

 Similarly, a reliable Protégé always chooses D at node 3b, since 
 g  MW+ > g  BD , whereas an unreliable Protégé always chooses C at node 
3b, since  g  BD > g  MW# . Thus, at equilibrium,  z  R  = 1 and  z  U  = 0. 

 A reliable Protégé’s expected utility at node 2a is  
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 from which it follows that  

 

Pro|R
Def MW Def BP PC

R

 EU
(1 )p g p g g

w +

∂
= + − −

∂
  

 This derivative must be nonnegative if  w  R  is to equal 1 at equi-
librium and nonpositive if  w  R  is to equal 0. It is easy to verify that 
the sign of this derivative is the same sign as  p  Def  –  g  r , where  g  r  is 
defined above. Thus, the condition that a reliable Protégé maximize 
its expected utility at equilibrium is equivalent to 

 either  w  R  = 1 and  p  Def  ≥  g  r  
 or  w  R  = 0 and  p  Def  ≤  g  r  (A3.1) 
 or  p  Def  =  g  r .  
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 Similarly, an unreliable Protégé’s expected utility at node 2a is  

 
[ ] ( )Pro|U U Def MW Def BP U PCEU (1 ) 1 ,w p g p g w g−= + − + −

  

 from which it follows that  
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 This derivative must be nonnegative if  w  U  is to equal 1 at equi-
librium and nonpositive if  w  U  is to equal 0. It is easy to verify that 
the sign of this derivative is the same sign as  p  Def  –  g  u , where  g  u  is 
defined above. Thus, the condition that a reliable Protégé maximize 
its expected utility at equilibrium is equivalent to 

 either  w  U  = 1 and  p  Def  ≥  g  u  
 or  w  U  = 0 and  p  Def  ≤  g  u  (A3.2) 
 or  p  Def  =  g  u . 

 Continuing on, it can be seen that a reliable Defender’s expected 
utility at node 2b is  
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 from which it follows that  
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 This derivative must be nonnegative if  x  R  is to equal 1 at equi-
librium and nonpositive if  x  R  is to equal 0. It is easy to verify that 
the sign of this derivative is the same sign as  p  Pro  –  d  r , where  d  r  is 
defined above. Thus, the condition that a reliable Defender maximize 
its expected utility at equilibrium is equivalent to 

 either  x  R  = 1 and  p  Pro  ≥  d  r  
 or  x  R  = 0 and  p  Pro  ≤  d  r  (A3.3) 
 or  p  Pro  =  d  r . 
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 An unreliable Defender’s expected utility at node 2b is  

 [ ] ( )Def|U U Pro MW Pro BD U DCEU (1 ) 1 ,x p d p d x d−= + − + −   

 from which it follows that  
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 This derivative must be nonnegative if  x  U  is to equal 1 at equi-
librium and nonpositive if  x  U  is to equal 0. It is easy to verify that 
the sign of this derivative is the same sign as  p  Pro  –  d  u , where  d  u  is 
defined above. Thus, the condition that a reliable Defender maximize 
its expected utility at equilibrium is equivalent to 

 either  x  U  = 1 and  p  Pro  ≥  d  u  
 or  x  U  = 0 and  p  Pro  ≤  d  u  (A3.4) 
 or  p  Pro  =  d  u .   

 Finally, at the first node, Challenger’s response function at equi-
librium is  
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  (A3.5)  

 where  w  p  =  p  Pro   w  R  + (1 #  p  Pro ) w  U ,  x  p  =  p  Def   x  R  + (1 #  p  Def ) x  U ,  c  p  =  p  Def  
 c  MW+  + (1 #  p  Def ) c  BP , and  c  d  =  p  Pro   c  MW+  + (1 #  p  Pro ) c  BD . 

 With each player’s actions at each node now determined, I determine 
the PBE of the Attack-Protégé Subgame (APS), which starts at node 
2a, and the Attack-Defender Subgame (ADS) starting at node 2b.  

  Attack-Protégé  
  Subgame 

 PBE of the APS constitute a 4-tuple of probabilities [ w  R ,  w  U ,  z  R ,  z  U ]. 
Accordingly, there are three unique non-transitional equilibria.  1   
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  Defiance Equilibrium  
   (w   R     = w    U     = 1)   

 At a Defiance Equilibrium, Protégé always chooses D at node 2a. As 
can be seen from (A3.2), this exists iff  p  Def  ≥  g  u . Since  g  u > g  r , (A3.1) 
is automatically satisfied. Then [ w  R ,  w  U ,  z  R ,  z  U ] = [1, 1, 1, 0] where 
 p  Def  ≥  g  u .  

  No Response Equilibrium  
   (w   R     = w    U     = 0)   

 At a No Response Equilibrium, Protégé never responds at node 2a, 
that is, Protégé always chooses C. As can be seen from (A3.1), this 
exists iff  p  Def  ≤  g  r . Since  g  u > g  r , (A3.2) is automatically satisfied. Then 
[ w  R ,  w  U ,  z  R ,  z  U ] = [0, 0, 1, 0] where  p  Def  ≤  g  r .  

  Separating Equilibrium  
   (w   R     = 1, w    U     = 0)   

 At a Separating Equilibrium, Protégé’s actions at node 2a are sepa-
rated by type. A reliable Protégé always chooses D, whereas an unre-
liable Protégé always chooses C. As can be seen from (A3.1) and 
(A3.2), this exists iff  g  r  ≤  p  Def  ≤  g  u . Then [ w  R ,  w  U ,  z  R ,  z  U ] = [1, 0, 1, 0] 
where  g  r  ≤  p  Def  ≤  g  u . 

 These three equilibria completely specify the non-transitional PBE 
of the APS. Equilibria of the ADS are quite similar.   

  Attack-Defender  
  Subgame 

 PBE of the ADS constitute a 4-tuple of probabilities [ x  R ,  x  U ,  y  R ,  y  U ]. 
Accordingly, there are three unique non-transitional equilibria.  2   

  Defiance Equilibrium  
   (x   R     = x    U     = 1)   

 At a Defiance Equilibrium, Defender always chooses D at node 2b. 
As can be seen from (A3.4), this exists iff  p  Pro  ≥  d  u . Since  d  u > d  r , 
(A3.3) is automatically satisfied. Then [ x  R ,  x  U ,  y  R ,  y  U ] = [1, 1, 1, 0] 
where  p  Pro  ≥  d  u .  
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  No Response Equilibrium  
   (x   R     = x    U     = 0)   

 At a No Response Equilibrium, Defender always chooses C at node 
2b. As can be seen from (A3.3), this exists iff  p  Pro  ≤  d  r . Since  d  u > d  r , 
(A3.4) is automatically satisfied. Then [ x  R ,  x  U ,  y  R ,  y  U ] = [0, 0, 1, 0] 
where  p  Pro  ≤  d  r .  

  Separating Equilibrium  
   (x   R     = 1, x    U     = 0)   

 At a Separating Equilibrium, Defender’s actions at node 2b are sepa-
rated by type. A reliable Defender always chooses D, whereas an unre-
liable Defender always chooses C. As can be seen from (A3.3) and 
(A3.4), this exists iff  d  r  ≤  p  Pro  ≤  d  u . Then [ x  R ,  x  U ,  y  R ,  y  U ] = [1, 0, 1, 0] 
where  d  r  ≤  p  Pro  ≤  d  u . 

 These three equilibria completely specify the non-transitional PBE 
of the ADS. I now turn to determination of the PBE for the full 
game.   

  Three-Party Extended  
  Deterrence Game 

 With the PBE of the subgames following Challenger’s choices of A P  
and A D  at node 1 thus determined, solution of the full game only 
requires determination of what Challenger’s optimal choice at node 1 
is for each possible situation. Given  p  Def  and  p  Pro , denote Challenger’s 
utility for the APS to be  u  Ch#P ( p  Def ,  p  Pro ) and Challenger’s utility for 
the ADS to be  u  Ch#D ( p  Def ,  p  Pro ). 

 Challenger chooses C iff 

  c  SQ  ≥ max [ u  Ch#P ( p  Def ,  p  Pro ),  u  Ch#D ( p  Def ,  p  Pro )], (A3.6) 

 chooses A P  iff 

  u  Ch#P ( p  Def ,  p  Pro ) ≥ max [ c  SQ ,  u  Ch#D ( p  Def ,  p  Pro )], (A3.7) 

 and chooses A D  iff 

  u  Ch#D ( p  Def ,  p  Pro ) ≥ max [ c  SQ ,  u  Ch#P ( p  Def ,  p  Pro )]. (A3.8) 

 Three classes of PBE result, and each will be considered in turn. 
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  Deterrence Equilibria  
  (u = v = 0) 

 At a deterrence equilibrium, Challenger always chooses C at node 1. 
There are four distinct equilibria in this class. 

  Det   1  . If  p  Def  ≥  g  u  and  p  Pro  ≥  d  u , then  w  R  =  w  U  =  x  R  =  x  U  = 1. Then 

  u  Ch#P ( p  Def ,  p  Pro ) =  p  Def   c  MW+  + (1# p  Def ) c  BP < c  SQ  (A3.9) 

 and 

  u  Ch#D ( p  Def ,  p  Pro ) =  p  Pro   c  MW+  + (1# p  Pro ) c  BD < c  SQ . (A3.10) 

 Thus, (A3.6) is always satisfied, so  u  =  v  = 0. Therefore, a PBE, 
called Det 1  exists where [ u ,  v ;  x  R ,  x  U ,  y  R ,  y  U ;  w  R ,  w  U ,  z  R ,  z  U ] = [0, 0; 1, 
1, 1, 0; 1, 1, 1, 0] when  p  Def  ≥  g  u  and  p  Pro  ≥  d  u . 

  Det   2  . If  p  Def  ≥  g  u  and  d  r  ≤  p  Pro  ≤  d  u , then  w  R  =  w  U  = 1,  x  R  = 1, and 
 x  U  = 0. Then (A3.9) holds, but 

  u  Ch#D ( p  Def ,  p  Pro ) =  p  Def [ p  Pro   c  MW+  + (1# p  Pro ) c  BD ] + (1#  p  Def ) c  DC . (A3.11) 

 It can be shown that (A3.6) is satisfied iff  p  Def  ≥  c  1 . In that case, a 
PBE called Det 2  exists where [ u ,  v ;  x  R ,  x  U ,  y  R ,  y  U ;  w  R ,  w  U ,  z  R ,  z  U ] = [0, 
0; 1, 0, 1, 0; 1, 1, 1, 0] when  p  Def  ≥  c  1 ,  p  Def  ≥  g  u , and  d  r  ≤  p  Pro  ≤  d  u . 

  Det   3  . If  p  Pro  ≥  d  u  and  g  r  ≤  p  Def  ≤  g  u , then  x  R  =  x  U  = 1,  w  R  = 1, and 
 w  U  = 0. Then (A3.10) holds, but 

  u  Ch#P ( p  Def ,  p  Pro ) =  p  Pro [ p  Def   c  MW+  + (1# p  Def ) c  BP ] + (1#  p  Pro ) c  PC . (A3.12) 

 It can be shown that (A3.6) is satisfied iff  p  Pro  ≥  c  2 . In that case, a 
PBE called Det 3  exists where [ u ,  v ;  x  R ,  x  U ,  y  R ,  y  U ;  w  R ,  w  U ,  z  R ,  z  U ] = [0, 
0; 1, 1, 1, 0; 1, 0, 1, 0] when  p  Pro  ≥  c  2 ,  p  Pro  ≥  d  u , and  g  r  ≤  p  Def  ≤  g  u . 

  Det   4  . If  g  r  ≤  p  Def  ≤  g  u  and  d  r  ≤  p  Pro  ≤  d  u , then  x  R  =  w  R  = 1 and  x  U  = 
 w  U  = 0. Then (A3.11) and (A3.12) hold. It can be shown that (A3.6) 
is satisfied iff  p  Def  ≥  c  1 ,  c  1  ≤  g  u ,  p  Pro  ≥  c  2 , and  c  2  ≤  d  u . In that case, a PBE 
called Det 4  exists where [ u ,  v ;  x  R ,  x  U ,  y  R ,  y  U ;  w  R ,  w  U ,  z  R ,  z  U ] = [0, 0; 1, 
0, 1, 0; 1, 0, 1, 0] when  g  r  ≤  c  1  ≤  p  Def  ≤  g  u  and  d  r  ≤  c  2  ≤  p  Pro  ≤  d  u .  

  Defender Attack Equilibria  
  (u = 0, v = 1) 

 At a Defender Attack Equilibrium (DAE), Challenger always chooses 
A D  at node 1. There are six distinct equilibria in this class. 
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  DAE   1  . If  p  Def  ≥  g  u  and  p  Pro  ≤  d  r , then  w  R  =  w  U  = 1 and  x  R  =  x  U  = 0. 
Then (A3.9) holds, but 

  u  Ch#D ( p  Def ,  p  Pro ) =  c  DC > c  SQ . (A3.13) 

 Thus, (A3.8) is always satisfied, so  u  = 0,  v  = 1. Therefore, a PBE 
called DAE 1  exists where [ u ,  v ;  x  R ,  x  U ,  y  R ,  y  U ;  w  R ,  w  U ,  z  R ,  z  U ] = [0, 1; 
0, 0, 1, 0; 1, 1, 1, 0] when  p  Def  ≥  g  u  and  p  Pro  ≤  d  r . 

  DAE   2  . If  g  r  ≤  p  Def  ≤  g  u  and  p  Pro  ≤  d  r , then  w  R  = 1,  w  U  = 0, and  x  R  = 
 x  U  = 0. Then (A3.12) and (A3.13) hold. But since choosing A D  guar-
antees Challenger his best outcome (DC), (A3.8) is always satisfied, 
so  u  = 0,  v  = 1. Therefore, a PBE called DAE 2  exists where [ u ,  v ;  x  R , 
 x  U ,  y  R ,  y  U ;  w  R ,  w  U ,  z  R ,  z  U ] = [0, 1; 0, 0, 1, 0; 1, 0, 1, 0] when  g  r  ≤  p  Def  
≤  g  u  and  p  Pro  ≤  d  r . 

  DAE   3  . If  p  Def  ≤  g  u  and  p  Pro  ≤  d  r , then  w  R  =  w  U  =  x  R  =  x  U  = 0. Then 
(A3.13) holds, and 

  u  Ch#P ( p  Def ,  p  Pro ) =  c  PC > c  SQ . (A3.14) 

 Thus, (A3.6) is never satisfied. And since  c  DC > c  PC , (A3.8) is always 
satisfied, so  u  = 0,  v  = 1. Therefore, a PBE called DAE 3  exists where 
[ u ,  v ;  x  R ,  x  U ,  y  R ,  y  U ;  w  R ,  w  U ,  z  R ,  z  U ] = [0, 1; 0, 0, 1, 0; 0, 0, 1, 0] when 
 p  Def  ≤  g  u  and  p  Pro  ≤  d  r . 

  DAE   4  . If  p  Def  ≥  g  u  and  d  r  ≤  p  Pro  ≤  d  u , then  w  R  =  w  U  = 1,  x  R  = 1, and 
 x  U  = 0. Then (A3.9) and (A3.11) hold. It can be shown that (A3.8) is 
satisfied iff  p  Def  ≤  c  1 . In that case, a PBE called DAE 4  exists where [ u , 
 v ;  x  R ,  x  U ,  y  R ,  y  U ;  w  R ,  w  U ,  z  R ,  z  U ] = [0, 1; 1, 0, 1, 0; 1, 1, 1, 0] when  p  Def  
≤  c  1 ,  p  Def  ≥  g  u , and  d  r  ≤  p  Pro  ≤  d  u . 

  DAE   5  . If  g  r  ≤  p  Def  ≤  g  u  and  d  r  ≤  p  Pro  ≤  d  u , then  x  R  =  w  R  = 1 and  x  U  = 
 w  U  = 0. Then (A3.11) and (A3.12) hold. It can be shown that (A3.8) 
is satisfied iff  p  Def  ≤  c  1 . In that case, a PBE called DAE 5  exists where 
[ u ,  v ;  x  R ,  x  U ,  y  R ,  y  U ;  w  R ,  w  U ,  z  R ,  z  U ] = [0, 1; 1, 0, 1, 0; 1, 0, 1, 0] when 
 g  r  ≤  p  Def  ≤  g  u  ,  p  Def  ≤  c  1 , and  d  r  ≤  p  Pro  ≤  d  u . 

  DAE   6  . If  p  Def  ≤  g  r  and  d  r  ≤  p  Pro  ≤  d  u , then  w  R  =  w  U  = 0,  x  R  = 1, and 
 x  U  = 0. Then (A3.11) and (A3.14) hold. Thus, (A3.6) is never satis-
fied, and it can be shown that (A3.8) is satisfied iff  p  Def  ≤  c  3 . In that 
case, a PBE called DAE 6  exists where [ u ,  v ;  x  R ,  x  U ,  y  R ,  y  U ;  w  R ,  w  U , 
 z  R ,  z  U ] = [0, 1; 1, 0, 1, 0; 0, 0, 1, 0] when  p  Def  ≤  g  r ,  p  Def  ≤  c  3 , and  d  r  
≤  p  Pro  ≤  d  u .  
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  Protégé Attack Equilibria  
  (u = 1, v = 0) 

 The final class of PBE is called Protégé Attack Equilibria (PAE), 
where Challenger always chooses A P  at node 1. There are four distinct 
equilibria in this class. 

  PAE   1  . If  p  Pro  ≥  d  u  and  p  Def  ≤  g  r , then  w  R  =  w  U  = 0 and  x  R  =  x  U  = 1. 
Then (A3.10) and (A3.14) hold. Thus, (A3.7) is always satisfied, so 
 u  = 1,  v  = 0. In that case, a PBE called PAE 1  exists where [ u ,  v ;  x  R , 
 x  U ,  y  R ,  y  U ;  w  R ,  w  U ,  z  R ,  z  U ] = [1, 0; 1, 1, 1, 0; 0, 0, 1, 0] when  p  Pro  ≥  d  u  
and  p  Def  ≤  g  r . 

  PAE   2  . If  d  r  ≤  p  Pro  ≤  d  u  and  p  Def  ≤  g  r , then  w  R  =  w  U  = 0,  x  R  = 1, and  
x  U  = 0. Then (A3.11) and (A3.14) hold. Thus, (A3.6) is never satisfied, 
and it can be shown that (A3.7) is satisfied iff  p  Def  ≥  c  3 . In that case, a 
PBE called PAE 2  exists where [ u ,  v ;  x  R ,  x  U ,  y  R ,  y  U ;  w  R ,  w  U ,  z  R ,  z  U ] = [1, 
0; 1, 0, 1, 0; 0, 0, 1, 0] when  p  Def  ≤  g  r ,  p  Def  ≥  c  3 , and  d  r  ≤  p  Pro  ≤  d  u . 

  PAE   3  . If  p  Pro  ≥  d  u  and  g  r  ≤  p  Def  ≤  g  u , then  x  R  =  x  U  = 1,  w  R  = 1, and 
 w  U  = 0. Then (A3.10) and (A3.12) hold. It can be shown that (A3.7) 
is satisfied iff  p  Pro  ≤  c  2 . In that case, a PBE called PAE 3  exists where 
[ u ,  v ;  x  R ,  x  U ,  y  R ,  y  U ;  w  R ,  w  U ,  z  R ,  z  U ] = [1, 0; 1, 1, 1, 0; 1, 0, 1, 0] when 
 p  Pro  ≤  c  2 ,  p  Pro  ≥  d  u , and  g  r  ≤  p  Def  ≤  g  u . 

  PAE   4  . If  g  r  ≤  p  Def  ≤  g  u  and  d  r  ≤  p  Pro  ≤  d  u , then  x  R  =  w  R  = 1 and  x  U  = 
 w  U  = 0. Then (A3.11) and (A3.12) hold. It can be shown that (A3.7) 
is satisfied iff  p  Def  ≥  c  1 ,  c  1  ≤  g  u ,  p  Pro  ≤  c  2 , and  p  Pro  ≤  d  u . In that case, a 
PBE called PAE 4  exists where [ u ,  v ;  x  R ,  x  U ,  y  R ,  y  U ;  w  R ,  w  U ,  z  R ,  z  U ] = 
[1, 0; 1, 0, 1, 0; 1, 0, 1, 0] when  g  r  ≤  c  1  ≤  p  Def  ≤  g  u  ,  d  r  ≤  p  Pro  ≤  d  u , and 
 p  Pro  ≤  c  2 . 

 This completes the specification of PBE for the Three-Party 
Extended Deterrence Game. These equilibria are summarized in 
table 4.4.   

   



       Notes 

  1 Understanding General Deterrence 

   1  .   In contrast, World War II consumed about 3 million tons of TNT in 
total (Richard Rhodes,  The Making of the Atomic Bomb  [New York: 
Simon and Schuster, 1986], 563).  

   2  .   Although the focus of this work is on direct-general deterrence, some 
consideration of extended-general deterrence will be given in the 
empirical analysis in  chapter 3 . In addition, I attempt to draw out the 
relationship between direct and extended deterrence in  chapter 4 .  

   3  .   Patrick M. Morgan,  Deterrence Now  (Cambridge: Cambridge 
University Press, 2003), makes a similar argument.  

   4  .   Classical deterrence theory is a large and diverse literature spanning 
more than five decades. I focus here on the primary arguments, not 
all the nuance of individual works. For a thorough review of classi-
cal deterrence theory, see Frank C. Zagare, “Classical Deterrence 
Theory: A Critical Assessment,”  International Interactions  21(4) 
(1996): 365–87.  

   5  .   Accidental war is seen as both a threat to stability and a tactic to be 
taken advantage of. This tactic and a more detailed discussion of 
accidental war are discussed later in the context of threats that leave 
something to chance.  

   6  .   William Mulligan,  The Origins of the First World War  (Cambridge: 
Cambridge University Press, 2010), 225, argues that deterrence 
broke down in 1914 because war was  not  the worst outcome.  

   7  .   The movie  Dr. Strangelove  highlights the importance of communi-
cating irrevocable commitments nicely.  

   8  .   Nash equilibria only require rational choices along the equilibrium 
path, whereas subgame perfect equilibria require every possible deci-
sion to be rational. For a discussion of the distinction between the 
two equilibrium concepts, see James D. Morrow,  Game Theory for 
Political Scientists  (Princeton: Princeton University Press, 1994).  

   9  .   Note that this latter equilibrium is also a Nash equilibrium.  
  10  .   For example, Paul Bracken,  The Command and Control of Nuclear 

Forces  (New Haven: Yale University Press, 1983), 65, states that the 



NOT ES174

idea of accidental nuclear war would sound unrealistic “were it not 
for the history of the outbreak of World War I.”  

  11  .   Mulligan,  Origins of First World War;  Frank C. Zagare, “Explaining 
the 1914 War in Europe: An Analytic Narrative,”  Journal of 
Theoretical Politics  21(1) (2009): 63–95; and Frank C. Zagare,  The 
Games of July: Explaining the Great War  (Ann Arbor: University of 
Michigan Press, 2011) reach similar conclusions.  

  12  .   I focus here on complete information conditions, where each actor’s 
preferences are common knowledge. Frank C. Zagare and D. Marc 
Kilgour,  Perfect Deterrence  (Cambridge: Cambridge University Press, 
2000), also examine situations of incomplete information, where each 
actor forms beliefs about its opponent’s preference between conflict 
and backing down. In that case, a state’s credibility results from its 
opponent’s belief about its type. While the details are different, the 
implications are quite similar.  

  13  .   Which does not mean that there are only two. For example, Paul K. 
Davis and John Arquilla ( Thinking about Opponent Behavior in Crisis 
and Conflict , N-3322-JS [Santa Monica: RAND, 1991a];  Deterring 
Or Coercing Opponents in Crisis , R-4111-JS [Santa Monica: RAND, 
1991b]; and John Arquilla and Paul K. Davis,  Extended Deterrence, 
Compellence, and the “Old World Order,”  N-3482-JS [Santa Monica: 
RAND, 1992]) develop what could be considered a separate theory 
of deterrence in a series of studies for RAND.  

  14  .   For a review of the literature on nuclear deterrence, see Frank P. 
Harvey and Patrick James, “Nuclear Deterrence Theory: The Record 
of Aggregate Testing and An Alternative Research Agenda,”  Conflict 
Management and Peace Science  12(1) (1992): 17–45.  

  15  .   Jack Levy, “When Do Deterrent Threats Work?”  British Journal 
of Political Science  18(4) (1988): 485–512 and Paul K. Huth, 
“Deterrence and International Conflict: Empirical Findings and 
Theoretical Debates,”  Annual Review of Political Science  2 (1999): 
61–84, provide reviews of the empirical literature on deterrence.  

  16  .   I do not mean to suggest that the quantitative literature on deter-
rence is atheoretical or ignorant of the theoretical literature on deter-
rence. Rather, since quantitative studies have not attempted to test 
specific formal models of deterrence, the connection between theory 
and evidence is tenuous.  

    2  General Deterrence Case Selection

   1  .   In other words, every state threatens to respond if attacked, even 
though it may not actually carry out the threat if attacked (just as 
defense pacts are not always honored when tested).  

   2  .   This is, of course, classifying MIDs as general deterrence failures.  
   3  .   This length of time could be assumed to be ten years, for example. 

Thus, if two states last disputed in 1900, then the rivalry would 
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continue to 1910. But if general deterrence is needed in 1910, why is 
it not needed in 1911 as well?  

   4  .   The remainder of this chapter draws on Stephen L. Quackenbush, 
“Identifying Opportunity for Conflict: Politically Active Dyads,” 
 Conflict Management and Peace Science  23(1) (2006a): 37–51.  

   5  .   Thus, while I agree with Most and Starr’s contention that opportu-
nity and willingness are jointly necessary for conflict, only opportu-
nity is necessary for general deterrence to exist. Failures of deterrence 
(i.e., outbreaks of conflict) occur when sufficient willingness is added 
to the opportunity that already exists.  

   6  .   Interestingly, despite pioneering the definition of politically relevant 
dyads, Erich Weede in “Overwhelming Preponderance as a Pacifying 
Condition Among Contiguous Asian Dyads, 1950–1969,”  Journal 
of Conflict Resolution  20(3) (1976): 395–411, incorporates only con-
tiguity (direct or through colonies) in his research design.  

   7  .   J. Joseph Hewitt and Gary Goertz, “Fighting Chances: Choosing 
Populations in Conflict Research,” Manuscript (University of 
Missouri, 2005), explore the inclusion of “willingness relevant” dyads 
in the population in addition to “opportunity relevant” dyads.  

   8  .   While Lemke (“The Tyranny of Distance: Redefining Relevant 
Dyads,”  International Interactions  21[1] [1995]: 23–38) credits 
Weede (“Overwhelming Preponderance”) with the definition of 
a relevant dyad used by Zeev Maoz and Bruce Russett (“Alliance, 
Contiguity, Wealth, and Political Stability: Is the Lack of Conflict 
Among Democracies a Statistical Artifact?”  International Interactions  
17[3] [1992]: 245–67; “Normative and Structural Causes of 
Democratic Peace, 1946–1986,”  American Political Science Review  
87[3] [1993]: 624–38) and others, he makes no mention of Weede’s 
territorial-conflict criterion.  

   9  .   Unfortunately, I am unable to include Lemke’s relevant neighbor-
hoods in the comparisons to follow because it has not been fully 
developed as a measure of opportunity. Although in a subsequent 
work Lemke,  Regions of War and Peace , Cambridge: Cambridge 
University Press, expanded his analysis to identify regional hierar-
chies in Africa, the Middle East, and the Far East, his focus shifted 
to identifying local hierarchies to test his multiple hierarchy exten-
sion of power transition theory. Therefore, Lemke’s 2002 book is not 
directly relevant to the issue at hand.  

  10  .   Although most regional powers can only project power within their 
own region, some regional powers (detailed in the following section 
on measurement) can project power in multiple regions.  

  11  .   While alliances have also been used as indicators of states’ willing-
ness (e.g., James D. Morrow, “Alliances: Why Write Them Down?” 
 Annual Review of Political Science  3 [2000]: 63–83), the focus here is 
on how alliances affect the opportunities that states have for interna-
tional conflict, irrespective of any effect on willingness. In addition, 
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while Randolph M. Siverson and Harvey Starr ( The Diffusion of War: 
A Study of Opportunity and Willingness  [Ann Arbor: University of 
Michigan Press, 1991], 35–40) ultimately use alliances as an indi-
cator of willingness in their study of war diffusion, they include a 
detailed discussion of how alliances create opportunity for conflict.  

  12  .   This can be on either a regional basis (for alliances with regional 
powers) or a global basis (for alliances with global powers).  

  13  .   Since a dyad cannot fight without the opportunity to do so, the obser-
vation that a dyad did fight indicates that they had opportunity.  

  14  .   The states examined here and their qualifying years are the same as 
those given in table 2.1 in Melvin Small and J. David Singer,  Resort to 
Arms: International and Civil Wars, 1816–1980  (Beverly Hills: Sage, 
1982), except for a few modifications that have been made since that 
time. The most recent list is available at the COW Web site ( http://
correlatesofwar.org ).  

  15  .   For a complete explanation of the original MID data set, see Charles 
S. Gochman and Zeev Maoz, “Militarized Interstate Disputes, 
1816–1976: Procedures, Patterns, and Insights,”  Journal of Conflict 
Resolution  28(4) (1984): 586–615. For version 2.1, see Daniel M. 
Jones, Stuart A. Bremer, and J. David Singer, “Militarized Interstate 
Disputes, 1816–1992: Rationale, Coding Rules, and Empirical 
Patterns,”  Conflict Management and Peace Science  15(2) (1996): 
163–213, and for version 3, see Faten Ghosn, Glenn Palmer, and 
Stuart A. Bremer, “The MID3 Data Set, 1993–2001: Procedures, 
Coding Rules, and Description,”  Conflict Management and Peace 
Science  21(2) (2004): 133–54.  

  16  .   The data on both direct and colonial contiguity were obtained 
from EUGene (D. Scott Bennett and Allan C. Stam, “EUGene: 
A Conceptual Manual,”  International Interactions  26[2] [2000a]: 
179–204).  

  17  .   Coding states as contiguous if separated by less than 150 miles of 
water “reflected an estimate of the average distance that a sailing ship 
could cover in a single day during the 1816–1965 period. . . . If you 
were land (or river) contiguous, you did not need to pass through 
a third state to ‘get at’ another; and, if you were within 150 ‘line 
of sight’ miles of water, you could ‘get at’ another state within a 
day without passing through a third state” (Charles S. Gochman, 
“Interstate Metrics: Conceptualizing, Operationalizing, and 
Measuring the Geographic Proximity of States Since the Congress of 
Vienna,”  International Interactions  17[1] [1991]: 94–5).  

  18  .   The alliance data (dyadic, version 3.02) were obtained from the COW 
Web page.  

  19  .   Although defense pacts are the most important types of alliances 
in determining how alliances lead to the outbreak and expansion of 
war, the current aim is not to capture that function of alliances but 
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the role that they play in leading to military cooperation between 
allied states. Excluding neutrality agreements or both neutrality 
agreements and ententes produces minor changes in the results that 
are not statistically significant.  

  20  .   These data are posted as an EUGene user data set at  http://www.
missouri.edu/ ~quackenbushs.  

  21  .   This 88 percent is substantially higher than the 74 percent of dis-
putes that Zeev Maoz and Bruce Russett (“Normative and Structural 
Causes of Democratic Peace, 1946–1986,”  American Political Science 
Review  87[3] [1993]: 624–38) report as being relevant. There are 
two primary reasons for this difference. First, Maoz and Russett only 
examine the period between 1950 and 1986. Second, whereas Maoz 
and Russett’s focus was on the percentage of disputes classified as 
relevant, the focus here is on the percentage of dispute dyad-years 
classified as relevant.  

  22  .   Unlike the differences noted above for political relevance, the 85.8 
percent reported here is close to the 87.3 percent reported by Zeev 
Maoz,  Domestic Sources of Global Change  (Ann Arbor: University of 
Michigan Press, 1996).  

  23  .   Of the 150 dispute dyad-years considered nonactive, 100 are origi-
nator dyads and 50 are joiner dyads. Over 93 percent (712/762) of 
joiner dyads are considered active, while over 95 percent (2140/2240) 
of originator dyads are considered active.  

  24  .   One could trivially cover all MID occurrences by taking an all-dyad 
approach.  

   3 Testing Perfect Deterrence Theory 

   1  .   In addition, Vesna Danilovic’s ( When the Stakes Are High: Deterrence 
and Conflict Among Major Powers,  [Ann Arbor: University of 
Michigan Press, 2002]) empirical findings are consistent with the 
theory, as discussed in the first chapter.  

   2  .   Portions of this chapter are based on Stephen L. Quackenbush, 
“General Deterrence and International Conflict: Testing Perfect 
Deterrence Theory,”  International Interactions  36(1) (2010a): 
60–85.  

   3  .   Perfect deterrence theory also considers situations of mutual and 
extended deterrence. Thus, by focusing attention on only one of 
perfect deterrence theory’s three core models, and applying this 
model—the Unilateral Deterrence Game—across all observations, I 
may be underestimating the explanatory power of perfect deterrence 
theory. That is, a more nuanced test of all of perfect deterrence theo-
ry’s models should be expected to provide more complete predictions 
of international interactions. However, I continue to focus on only 
the Unilateral Deterrence Game in this chapter, as it provides the 
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clearest path to bridging the formal/quantitative divide in the study 
of deterrence. Once the bridge has been built, it can be strengthened 
by inclusion of predictions from these other models as well.  

   4  .   In this chapter, masculine pronouns refer to Challenger, whereas 
feminine pronouns refer to Defender.  

   5  .   Defender’s preference between  Challenger Defeated  and  Status Quo  
is without theoretical import; the same results are obtained regard-
less of whether she prefers  Challenger Defeated ,  Status Quo , or is 
indifferent between the two.  

   6  .   These preferences can also be represented as follows:   Challenger: 
c  DC > c  SQ > c  DD+ > c  CD > c  DD–   ; Defender: d  CD > d  SQ > d  DD+ > d  DC > d  DD–   where 
 x  DD+  and  x  DD–  represent player X’s utility for outcome DD when 
Hard and Soft, respectively.  

   7  .   The critical points  c  t ,  c  s , and  d  n , depicted in figure 3.1, are defined at 
the end of this section.  

   8  .   These preferences can also be represented as follows:   Challenger: 
c  DC > c  DD+ > c  SQ > c  CD > c  DD–   ; Defender:[ d  CD ,  d  SQ ,  d  DD+ ] > d  DC > d  DD– .  

   9  .   It is important to note that the equalities  y  H  = 1 and  y  S  = 0 are always 
satisfied when Defender lacks a capable threat.  

  10  .    Status Quo  is also the unique outcome of the Steadfast Deterrence 
Equilibrium. However, since this equilibrium always coexists with oth-
ers, one cannot say that a unique outcome prediction has been made.  

  11  .   Since Challenger is Soft, he will always concede at node 3.  
  12  .   If Challenger possesses the willingness to attack, this essentially 

means that choosing to Defect at node 1 (figure 1.3) is a rational 
course of action. But this is entirely meaningless if Challenger is not 
able to attack the Defender (i.e., does not have the opportunity).  

  13  .   Since unilateral deterrence is examined for each direction in a dyad, 
this is, in some sense, looking at mutual deterrence. However, the 
focus remains on the Unilateral Deterrence Game, not the Generalized 
Mutual Deterrence Game (Frank C. Zagare and D. Marc Kilgour, 
 Perfect Deterrence  [Cambridge: Cambridge University Press, 2000], 
ch. 4), for two important reasons. First, the directed dyad is an inap-
propriate unit of analysis for mutual deterrence, since the predictions 
are nondirected in nature. Second, while the Unilateral Deterrence 
Game makes outcome predictions even when the Challenger pre-
fers  Status Quo  to  Defender Concedes , such a preference ordering is 
entirely inconsistent with the concept of mutual deterrence. Once the 
bridge has been built on the Unilateral Deterrence Game, it could 
be strengthened in the future by incorporating predictions of the 
Generalized Mutual Deterrence Game, as discussed in  chapter 6 .  

  14  .   For detailed discussions of directed dyads and joiners, see D. Scott 
Bennett and Allan C. Stam, “Research Design and Estimator Choices 
in the Analysis of Interstate Dyads: When Decisions Matter,”  Journal 
of Conflict Resolution  44(5) (2000c): 653–85.  
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  15  .   Because of missing data, the number of observations actually used 
in the analysis is reduced further. EUGene, version 3.1 (D. Scott 
Bennett and Allan C. Stam, “EUGene: A Conceptual Manual,” 
 International Interactions  26[2] [2000a]: 179–204) was used to 
construct the data set.  

  16  .   These data were obtained from EUGene (Bennett and Stam, 
“EUGene”).  

  17  .   For complete explanations of the MID data set, see Charles S. 
Gochman and Zeev Maoz, “Militarized Interstate Disputes, 1816–
1976: Procedures, Patterns, and Insights,”  Journal of Conflict 
Resolution  28(4) (1984): 586–615 and Daniel M. Jones, Stuart A. 
Bremer, and J. David Singer, “Militarized Interstate Disputes, 1816–
1992: Rationale, Coding Rules, and Empirical Patterns,”  Conflict 
Management and Peace Science  15(2) (1996): 163–213.  

  18  .   The released outcome is “identified whenever the seizure of material 
or personnel culminates with their release from captivity” (Jones, 
Bremer, and Singer, “Militarized Interstate Disputes, 1816–1992,” 
180). In game terms, Challenger backed down in the end. Analyses 
(not reported here) reveal no significant differences between drop-
ping released cases and including them.  

  19  .   Similar game outcome coding procedures have been employed by 
Bruce Bueno de Mesquita and David Lalman,  War and Reason: 
Domestic and International Imperatives  (New Haven: Yale University 
Press, 1992) and D. Scott Bennett and Allan C. Stam, “A Universal 
Test of An Expected Utility Theory of War,”  International Studies 
Quarterly  44(3) (2000b): 451–80. However, whereas they base all 
outcome codings on relative hostility levels, I only compare hostility 
levels to code the game outcome if the MID outcome variable does 
not sufficiently delineate the outcome of the deterrence encounter.  

  20  .   The one exception to this statement could be tests of the International 
Interaction Game (Bueno de Mesquita and Lalman,  War and Reason ; 
Bennett and Stam, “A Universal Test”), if that is viewed as a theory 
of general deterrence.  

  21  .   Following Bueno de Mesquita and Lalman,  War and Reason , 43, I 
assume that the cost of conceding “after absorbing a first-strike blow 
is larger, the greater the power of the rival:” γ x (1 – p x ).  

  22  .   I assume that domestic costs (ϕ x p x ) rise with the subjective prob-
ability of victory, since “the more powerful participant in a dyadic 
relationship bears a greater burden for finding a peaceful resolution 
of differences. Domestic populations are assumed to dislike bullying 
and to punish those who employ violence if their power should have 
made them persuasive enough to resolve their disputes without it” 
(Bueno de Mesquita and Lalman,  War and Reason , 46).  

  23  .   These utilities for the various outcomes are equivalent to the utilities 
of some of the outcomes specified by Bueno de Mesquita and Lalman, 
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 War and Reason . Specifically,  c  SQ  = U A (SQ),  c  DC  = U A (Cap B ),  c  CD  = 
U A (Cap A ),  c  DD  = U A (War A ),  d  SQ  = U B (SQ),  d  CD  = U B (Cap A ),  d  DC  = 
U B (Cap B ), and  d  DD  = U B (War B ). The only exception is that no dis-
tinction is made here between the costs borne by the attacker and 
target in a conflict (α and τ)—they are assumed to be equal (ω). 
Although Bueno de Mesquita and Lalman distinguished between 
the two cost terms theoretically, in their empirical testing the cost 
terms were assumed to be the same (α = τ).  

  24  .   Complete details of the measurement procedures are provided by 
Bueno de Mesquita and Lalman,  War and Reason , as well as Bennett 
and Stam (“EUGene”; “EUGene Documentation, v. 3.1.” Online at 
 http://eugenesoftware.org,  2005), who provide useful clarifications.  

  25  .   Note that while this assumes that the ratio between the costs of backing 
down and the costs of fighting is constant, the size of these costs varies 
with the probability of victory (see equations 3.5 through 3.11). The 
average number of casualties that states incur when backing down is 
about 1.8, compared to an average of about 258.5 casualties from fight-
ing. This indicates that if anything, the ratio of 0.25:1 that I assume 
here overestimates the costs of backing down, although these casualty 
figures ignore other political costs incurred in backing down. Analyses 
with the 1:1 ratio reveal quite similar results to those reported here.  

  26  .   The formula       

 

+
=

3

5

urawunormalized

  is used to normalize these utilities from the interval (–3, 2) to the 
interval (0, 1).  

  27  .   Recall that Robert Jervis ( Perception and Misperception in 
International Politics  [Princeton: Princeton University Press, 1976]) 
argues that a primary form of misperception regards uncertainty of 
the intentions of potential adversaries.  

  28  .   In a limited number of cases, this method estimates  c  DD+  to be greater 
than  c  SQ  or  d  DD–  to be less than 0. It is not possible for  d  DD–  to be 
less than 0; therefore, if  d  DD–  is estimated to be negative,  d  DD–  is 
taken to be 0 instead. Similarly, the relationship ( c  DD+ > c  SQ ) indicates 
that Defender lacks a capable threat. This is problematic if ( c  DD < c  SQ ), 
indicating that Defender’s threat is in fact capable. Therefore, if  c  DD+  
is estimated to be greater than  c  SQ  despite  c  DD < c  SQ , then  c  DD+  is taken 
to be slightly (0.01) less than  c  SQ  instead.  

  29  .   Correlation between outcome predictions and control variables 
ranges from 0.002 to 0.25.  

  30  .   For a technical discussion of the multinomial logit model, see 
William H. Greene,  Econometric Analysis,  4th ed. (Englewood Cliffs, 
NJ: Prentice Hall, 2000). For a discussion of the interpretation of 
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results from multinomial logit, see Tim Futing Liao,  Interpreting 
Probability Models: Logit, Probit, and Other Generalized Linear 
Models  (Thousand Oaks, CA: Sage, 1994) or J. Scott Long and 
Jeremy Freese,  Regression Models for Categorical Dependent Variables 
Using Stata,  Second edition (College Station: Stata, 2006).  

  31  .   The selection of the base category is mathematically unimportant.  
  32  .   All statistical results reported in this chapter were generated using 

Stata.  
  33  .   The peace years spline variables are included in the base model 

because time dependence needs to be accounted for regardless of the 
inclusion of the control variables.  

  34  .   For these predicted probabilities, other variables are set to their 
mean. Note that “probabilities in rare-event studies are normally very 
small” (Gary King and Langche Zeng, “Explaining Rare Events in 
International Relations,”  International Organization  55[3] [2001]: 
697). Thus, one should focus more on the changes in the probabili-
ties rather than their magnitude.  

  35  .   Thus, the key results are the direction and significance of the out-
come predictions on those outcomes (e.g., of  predicted Defender 
Concedes  in the  Defender Concedes  equation). Note that each of these 
coefficients is positive and highly significant.  

   4 Three-Party Extended Deterrence 

   1  .   This chapter also shifts from the sole focus on direct deterrence to 
the inclusion of extended deterrence as well.  

   2  .   Some elements of this chapter are drawn from Stephen L. 
Quackenbush, “Not only Whether but Whom: Three-party Extended 
Deterrence,”  Journal of Conflict Resolution  50(4) (2006b): 562–83.  

   3  .   Frank C. Zagare and D. Marc Kilgour, “Alignment Patterns, Crisis 
Bargaining, and Extended Deterrence,”  International Studies 
Quarterly  47(4) (2003): 587–615, is one important exception. 
However, their focus on alignment patterns is quite different from 
the focus here.  

   4  .   By focusing on understanding the challenging state’s decision 
of whom to attack, I am reserving further analysis of the inter-
play between direct and extended deterrence for future research. 
However, it is only through consideration of this interplay that I am 
able to gain insight on Challenger’s targeting decision.  

   5  .   As in previous chapters, references to particular outcomes of the game 
are italicized, whereas references to real-world phenomena are not.  

   6  .   The notation  g   SQ   is used for Protégé’s payoff for  Status Quo  (with 
similar notation for other outcomes), rather than using the first letter 
of Protégé’s name (i.e.,  p   SQ  ) in order to differentiate Protégé’s payoff 
from a probability.  
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   7  .   To avoid confusion, male pronouns are used for Challenger and 
female pronouns are used to refer to Defender and Protégé.  

   8  .   If a bilateral war results, it necessarily involves Challenger; only 
Challenger’s opponent may vary. Therefore, the labels  Bilateral 
War – Protégé  and  Bilateral War – Defender  could alternatively be 
labeled  Challenger – Protégé War  and  Challenger – Defender War . I 
choose the former labels in order to highlight the bilateral nature of 
the conflicts and the only variable party to a bilateral conflict.  

   9  .   This assumption is without theoretical consequence. It is simply a 
matter of nomenclature; the stronger state is labeled Defender.  

  10  .   Since Defender never chooses between  Challenger Defeated  and 
 Status Quo , the preference ordering could be left open without 
affecting the results.  

  11  .   Although I use the term “alliance” rather freely to describe the rela-
tionship between Defender and Protégé, it is not necessary for their 
relationship to be expressed through a formal alliance.  

  12  .   The Defender in extended deterrence is typically assumed to be 
unconcerned about whether Protégé will fight alongside her because 
their power disparity is so great. If so, then Defender would never be 
Conditionally Hard, but this analysis would still apply.  

  13  .   It is important to note that this is only when Challenger is Hard; as 
already established, the  Status Quo  is always stable if Challenger is 
Soft.  

  14  .   If the combination of the two states lacks a capable threat, Challenger 
would prefer  Multilateral War  to  Status Quo . In this situation 
Challenger would be completely undeterred, and the games with 
Defender of type RH 1  or RH 2  and Protégé of type RH 1  or RH 2  
would have  Multilateral War  as the equilibrium outcome rather than 
 Status Quo .  

  15  .   Strictly speaking, the requirement is that Protégé is at least as reli-
able as Defender. The alliance reliability literature implicitly assumes 
that “reliability” is a property of the alliance, not the individual 
state; in other words, there is no imbalance in the reliability of the 
alliance.  

  16  .   While figure 4.2 has the same structure as Suzanne Werner’s 
(“Deterring Intervention: The Stakes of War and Third-Party 
Involvement,”  American Journal of Political Science  44[4] [2000]: 
720–32) game, one key difference is that Werner treats the stakes as 
endogenous. Such explicit incorporation of endogenous offers and 
variable stakes into this three-party game is a promising avenue for 
future research. See Amy Yuen, “Target Concessions in the Shadow of 
Intervention,”  Journal of Conflict Resolution  53(5) (2009): 745–73, 
for an important step in this direction.  

  17  .   Proofs of the analysis of the Three-Party Extended Deterrence Game 
with incomplete information are provided in appendix 3.  
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  18  .   This assumes that if  c  2 > d  u , then  c  1 > g  u  as well.  
  19  .   This is excepting, of course, transitional equilibria that are ignored 

because they rarely occur.  

    5 Settlements, Deterrence, and Recurrent Conflict 

   1  .   The remainder of this chapter is based on Paul D. Senese and Stephen 
L. Quackenbush, “Sowing the Seeds of Conflict: The Effect of 
Dispute Settlements on Durations of Peace,”  Journal of Politics  65(3) 
(2003): 696–717.  

   2  .   The numerous Arab-Israeli, North-South Korean, Indo-Pakistani, 
and US-Soviet conflicts in the past 65 years are among the most 
prominent examples, and Joseph M. Grieco (“Repetitive Military 
Challenges and Recurrent International Conflicts, 1918–1994,” 
 International Studies Quarterly  45[2] [2001]: 298) has compiled a 
list of 206 recurrent crises between 1918 and 1994 alone.  

   3  .   Similarly, Grieco, “Repetitive Military Challenges,” suggests the 
importance of outcomes in recurrent conflict. His analysis, how-
ever, is more specifically focused on militarized rechallenges, where 
the roles of participants (i.e., initiators and targets) remain the same 
across crises.  

   4  .   Suzanne Werner (“Negotiating the Terms of Settlement: War Aims 
and Bargaining Leverage,”  Journal of Conflict Resolution  42[3] 
[1999a]: 925) actually compares the effect of imposed war settle-
ments to a reference category that includes both negotiated settle-
ments and a small number of wars ending without a settlement.  

   5  .   Despite his use of the term “outcome,” Maoz’s dyadic outcome 
is equivalent to the settlement variable in the MID, version 2.1 
data set (Daniel M. Jones, Stuart A. Bremer, and J. David Singer, 
“Militarized Interstate Disputes, 1816–1992: Rationale, Coding 
Rules, and Empirical Patterns,”  Conflict Management and Peace 
Science  15[2] [1996]: 163–213). An examination of the coding rules 
in Zeev Maoz ( Paths to Conflict: International Dispute Initiation, 
1816–1976  [Boulder: Westview, 1982]) makes it clear that his “agreed 
settlement” (or formal agreement) is equivalent to “negotiated settle-
ment” in the MID data, while the “imposed settlement” and “no set-
tlement” (which Zeev Maoz, “Peace by Empire? Conflict Outcomes 
and International Stability, 1816–1976,”  Journal of Peace Research  
21[3] [1984]: 227–41, calls “stalemate”) categories are the same in 
each data set.  

   6  .   In this example, the bargaining problem is essentially viewed as 
constant sum, with the states dividing a fresh cake for each dispute. 
Although the bargaining problem could also be viewed as positive 
sum, the exact nature of the bargaining problem is not important for 
my purposes here.  
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   7  .   Although the exact terms of the settlement are not important for this 
example, Suzanne Werner, “Negotiating the Terms of Settlement: 
War Aims and Bargaining Leverage,”  Journal of Conflict Resolution  
42(3) (1998): 321–43, demonstrates that the actual terms of an 
imposed settlement depend on whether or not the initiator won.  

   8  .   This example and the example of the Korean War that follows are 
intended for illustrative purposes only. For details about measure-
ment and coding rules actually employed in the data analysis, see the 
research design section.  

   9  .   As discussed in the later section on theoretical implications, incen-
tives to renegotiate the settlement may eventually cause a state to 
prefer  Conflict  to  Status Quo , with important implications for the 
outbreak of recurrent conflict.  

  10  .   Note that backing down by Defender leads to  Defender Concedes , 
while backing down by Challenger leads to  Challenger Defeated .  

  11  .   With incomplete information, the two sides are uncertain of the 
 other’s type.  

  12  .   Christopher Gelpi, “Crime and Punishment: The Role of Norms in 
Crisis Bargaining,”  American Political Science Review  91(2) (1997): 
339–60, finds that states’ incentives to challenge settlements are 
constrained by norms and reputational costs. If these constraints 
outweigh one state’s incentive to defect (i.e., make the status quo 
preferred to winning), then a situation of unilateral deterrence would 
exist. If neither state’s incentive to defect were greater than these 
constraints, then no deterrence would be needed. In either case, con-
flict would be unlikely. However, despite these constraints, recurrent 
disputes occur frequently; therefore, the incentive to defect remains 
in most cases.  

  13  .   The Korean War also provides an example of the importance of 
third-party intervention in the ending of disputes (Patrick M. Regan 
and Allan C. Stam III, “In the Nick of Time: Conflict Management, 
Mediation Timing, and the Duration of Interstate Disputes,” 
 International Studies Quarterly  44[2] [2000]: 239–60). And while 
the role of third-party involvement is certainly an interesting area for 
future examination, I focus attention here on the effect of various 
settlement types—however they were obtained—on post-conflict 
stability.  

  14  .   Winning here refers to the outcomes  A Wins  (for State A) and  B Wins  
(for State B), both of which are low-cost alterations of the status quo; 
it does not refer to winning a  Conflict .  

  15  .    Conflict  is a subgame perfect equilibrium outcome because states 
A and B do not know the other’s initial choice when selecting their 
own. Thus, each may rationally choose to defect initially, leading to 
 Conflict . This equilibrium exists despite the fact that  Status Quo  is 
mutually preferred to  Conflict  (Frank C. Zagare and D. Marc Kilgour, 
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 Perfect Deterrence  [Cambridge: Cambridge University Press, 2000], 
ch. 4).  

  16  .   This difference in the stability of unilateral and mutual deter-
rence arises in part because the mutual deterrence game incorpo-
rates simultaneous choice while the Unilateral Deterrence Game is 
sequential. However, this is not simply the result of some arbitrary 
assumption, as mutual deterrence, by definition, involves simultane-
ous choice (Thomas C. Schelling,  Arms and Influence  [New Haven: 
Yale University Press, 1966]), while unilateral deterrence involves 
sequential choice (Zagare and Kilgour,  Perfect Deterrence ).  

  17  .   If incentives to renegotiate do not lead at least one side to prefer 
conflict to the status quo, then there is no real difference from the 
scenarios already detailed above, where imposed settlements are con-
sistently more stable than negotiated settlements.  

  18  .   More formally, the equilibrium outcome is still  Status Quo  even if 
Defender prefers  Conflict  to  Status Quo . Challenger is unlikely to 
prefer  Conflict  to  Status Quo , because it is doubtful that Challenger, 
being the recipient of an imposed settlement, could be certain that a 
new conflict would have a better outcome than the last.  

  19  .   I should note here that in reaching this conclusion I am not infer-
ring the frequency of empirical events from the frequency of equilib-
ria. Rather, I am simply comparing the equilibria that result when 
threats are highly credible in mutual and unilateral deterrence; when 
credibility is high in unilateral deterrence, rational conflict cannot 
result, whereas in mutual deterrence, even when each side’s threat is 
perfectly credible, conflict is still a rational outcome.  

  20  .   In a very small number of instances where multiple peace periods 
terminate in the same year for the same pair of states, my set includes 
multiple rows for that particular dyad-year. This allows all peace 
period terminations to be accurately accounted for, not just those 
that represent the first such peace period failure to occur in a dyad-
year.  

  21  .   EUGene (D. Scott Bennett and Allan C. Stam, “EUGene: A 
Conceptual Manual,”  International Interactions  26[2] [2000a]: 
179–204) was instrumental in these early steps toward creating the 
final set.  

  22  .   There are 690 peace periods that are censored. The duration-analysis 
technique utilized below appropriately considers the effects of these 
censored cases, along with the 1846 cases that are characterized by a 
recurrent dispute denoting the end of the peace period.  

  23  .   Analyses conducted inclusive of this fourth category, however, reveal 
results that are almost identical to those reported in this chapter.  

  24  .   This operationalization has been employed by a number of previous 
works (e.g., William J. Dixon, “Democracy and the Management of 
International Conflict,”  Journal of Conflict Resolution  37[1] [1993]: 
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42–68; Paul D. Senese, “Democracy and Maturity: Deciphering 
Conditional Effects on Levels of Dispute Intensity,”  International 
Studies Quarterly  43[3] [1999]: 483–502; Bruce M. Russett and 
John R. Oneal,  Triangulating Peace: Democracy, Interdependence 
and International Organizations  [New York: Norton, 2001]). The 
analyses presented in this chapter were also undertaken substitut-
ing an indicator based on whether or not the regime scores for both 
states were above 13 on the 0 to 20 democracy scale. The results for 
this binary specification were almost identical to those presented for 
the minimum democracy scale, and are not reported in the text or 
tables.  

  25  .   For a discussion and review of empirical work on power at the 
dyadic level, see Daniel S. Geller, “Material Capabilities: Power and 
International Conflict,” in  What Do We Know about War? , ed. John 
A. Vasquez (Lanham, MD: Rowman and Littlefield, 2000).  

  26  .   Traditional support for the preponderance side can be found in 
A. F. K. Organski,  World Politics  (New York: Knopf, 1958); Robert 
Gilpin,  War and Change in World Politics  (New York: Cambridge 
University Press, 1981); and Geoffrey Blainey,  The Causes of War,  
3rd ed. (London: Macmillan, 1988). Support for power parity, in the 
balance of power tradition, can be found in Inis Claude,  Power and 
International Relations  (New York: Random House, 1962).  

  27  .   For an in-depth discussion of the measure, see J. David Singer, 
Stuart Bremer, and J Stuckey, “Capability Distribution, Uncertainty, 
and Major Power War, 1820–1965,” in  Peace, War, and Numbers , 
ed. Bruce Russett (Beverly Hills: Sage, 1972) and J. David Singer, 
“Reconstructing the Correlates of War Data Set on Material 
Capabilities of States, 1816–1985,”  International Interactions  14(2) 
(1988): 115–32.  

  28  .   As one might expect, there is a reasonable amount of overlap between 
decisive outcomes and imposed settlements. However, there is also 
a good deal of disparity, as fully 45.3 percent (294/649) of decisive 
outcomes are not followed by imposed settlements. This meaningful 
difference is in line with my earlier discussion pointing to the need 
for caution in conflating these two indicators (and their underlying 
concepts).  

  29  .   An earlier study (Stuart A. Bremer, “Dangerous Dyads: Conditions 
Affecting the Likelihood of Interstate War, 1816–1965,”  Journal of 
Conflict Resolution  36[2] [1992]: 309–41) shows the major effect of 
proximity on conflict to be captured by a “contiguous by land or sea” 
versus “not contiguous” distinction.  

  30  .   Although certain circumstances could lead one to prefer a paramet-
ric option, recent literature in political science favors the use of Cox 
regression over the Weibull (e.g., Janet M. Box-Steffensmeier and 
Bradford S. Jones, “Time Is of the Essence: Event History Models in 
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Political Science,”  American Journal of Political Science  41[4] [1997]: 
1414–61;  Timing and Political Change: Event History Modeling in 
Political Science  [Ann Arbor: University of Michigan Press, 2003]; 
Janet M. Box-Steffensmeier and Christopher J. W. Zorn, “Duration 
Models and Proportional Hazards in Political Science,”  American 
Journal of Political Science  45[4] [2001]: 972–88; see D. Scott 
Bennett, “Parametric Models, Duration Dependence, and Time-
Varying Data Revisited,”  American Journal of Political Science  43[1] 
[1999]: 256–70, for a different view). This said, all of the models 
estimated in the next section were also tested using a Weibull acceler-
ated failure time specification. The results are never different in any 
substantively meaningful way and are not reported in the text.  

  31  .   For those curious, the two most conflictual dyads involve Russia/
Soviet Union, one with the United Kingdom and the other with the 
United States.  

  32  .   Among the 368 imposed settlement periods, only 58 percent (214) 
end with a recurrent dispute, while fully 75 percent (1632) of the 
2168 nonimposed (negotiated and no) settlement durations are ter-
minated by the onset of another conflict.  

  33  .   Suzanne Werner, “Choosing Demands Strategically: The Distribution 
of Power, the Distribution of Benefits, and the Risk of Conflict,” 
 Journal of Conflict Resolution  43(6) (1999b): 705–26, finds a similar 
relationship.  

  34  .   This result suggests that the political settlement of a dispute is more 
important for post-dispute stability than the military outcome. 
However, further untangling the relative impacts of settlements and 
outcomes on stability would entail additional research beyond the 
scope of this chapter.  

  35  .   Evidence of nonproportionality would suggest the use of an appli-
cable remedy. The most common remedy (as suggested by J. D. 
Kalbfleisch and R. L. Prentice,  The Statistical Analysis of Failure 
Time Data  [New York: Wiley, 1980]; Dave Collett,  Modeling Survival 
Data in Medical Research  [London: Chapman & Hall, 1994]; and 
Box-Steffensmeier and Zorn, “Duration Models and Proportional 
Hazards in Political Science”) entails the straightforward estimation 
of a Cox model inclusive of interaction terms between the potentially 
nonproportional covariates and (the natural logarithm of) time. I 
did conduct such a test adding the appropriate temporal interaction 
terms with minimum democracy, relative capability, shifts in rela-
tive capability, decisiveness of outcomes, and war. The substantive 
impacts of the negotiated and no settlement covariates remain com-
pletely unchanged in the context of this alternative model specifica-
tion and these results are, therefore, not reported in the text.  

  36  .   The calculation of predicted survival times is based on the discus-
sion provided by Box-Steffensmeier and Jones,  Timing and Political 
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Change , for the Weibull variant of the full model shown in the sec-
ond column of table 5.4. This approach is utilized since the estima-
tion of predicted durations is significantly more straightforward for 
the Weibull (and as I mention earlier, the substantive implications 
derived from the Weibull variant are identical to those derived from 
the Cox models in table 5.4). I set the values of the minimum democ-
racy, logged relative capability, and logged shifts in relative capability 
variables equal to their means (5.99, 0.055, and 0.004, respectively), 
and the contiguity, decisive outcome, and war variables equal to their 
modal values of zero (representing a noncontiguous dyad whose pre-
vious MID did not escalate to war and was characterized by a nonde-
cisive outcome).  

   6  Conclusion

   1  .   The March 1999 meeting between Yugoslav president Milosevic and 
US special envoy Richard C. Holbrooke clearly demonstrates the 
credibility of the American threat to launch an air campaign. At this 
meeting, which was a last-ditch effort to avoid conflict, Holbrooke 
asked Milosevic, “Are you absolutely clear in your own mind what 
will happen when I get up and walk out of this palace?” Holbrooke 
reported that Milosevic replied, “You’re going to bomb us” (Doyle 
McManus, “Debate Turns to Finger Pointing on Kosovo,”  Los 
Angeles Times , April 11, 1999).  

Appendix 3:     Perfect Bayesian Equilibria of the 
Three-Party Extended Deterrence Game 

   1  .   Two transitional equilibria exist: one when  p  Def  =  g  u , and the other 
when  p  Def  =  gr   .    

 2.     Two transitional equilibria exist: one when  pPro = du   , and the other 
when  pPro = dr   .      
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