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Abstract When crises occur between nuclear-armed states, how do the states’ nuclear
capabilities affect the crisis outcome? Nuclear superiority has been theorized by some to
have a positive effect on the probability of victory during crises and by others to have no
effect at all. This paper introduces an important argument into the nuclear superiority
debate: that the size of the disparity between states’ nuclear arsenals affects the usefulness
of nuclear superiority during crises. While nuclear superiority is correlated with victory
in symmetric crises—those between states with similarly sized nuclear arsenals—nuclear
superiority provides a disadvantage in asymmetric crises. In these asymmetric cases,
inferior nuclear states face very high stakes; escalation risks a nuclear exchange, but
neither can they back down to credible threats by superior adversaries. Because of this, the
inferior states are able to credibly demonstrate resolve and bid up the risk of nuclear war.
As aresult, they can deter their superior opponents. Using case studies and analysis of
data from the International Crisis Behavior project, this paper demonstrates that the effect
of nuclear superiority on crisis victory decreases as the disparity between the arsenal sizes
of competing states increases.

What role do nuclear weapons play in international crisis politics? In particular,
how does the size of a state’s nuclear arsenal affect the likelihood that the state achieves
its goals in an international crisis? Most scholars of this question have argued that
having large nuclear arsenals does not especially benefit states in crisis situations.
However, others have concluded that states with larger nuclear arsenals than their
opponents are more likely to achieve their goals during crises. In this paper, we
introduce a new theory of nuclear superiority that offers a different prediction. Our
theory takes into account the interaction between nuclear superiority and the disparity
between competing states’ arsenal sizes. We argue that, while nuclear superiority may
help states win crises over opponents with similarly-sized nuclear arsenals, nuclear
superior states are at a disadvantage during crises with asymmetric nuclear opponents.
In asymmetric crises, inferior nuclear states are better able to demonstrate resolve and
therefore are able to deter their superior opponents.

Scholars have long been skeptical about the benefits of nuclear superiority. For
example, in 1987, Glenn Snyder and Paul Diesing argued that even states with small
nuclear arsenals should be able to successfully threaten more powerful nuclear states,
since the costs of nuclear war for any state, regardless of their nuclear capabilities,
would be massive. They wrote: “the certainty of a... win has to be weighed against
the chances of a nuclear response; the inferior side... may be able to increase this
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probability over the opponent’s tolerance level” if it can effectively communicate
resolve.l That is, a sufficiently credible threat of a nuclear war should be able to deter
any adversary, even one with an advantage.

This strategic understanding of deterrence has been present since the advent of the
nuclear age. In 1945, Bernard Brodie wrote: “It would make little difference if one
power had more bombs and were better prepared to resist them than the opponent,”
since any nuclear war would be so destructive to both sides.2 An important implication
of this line of thinking is articulated in The Illogic of American Nuclear Strategy,
an influential work where Robert Jervis argued that, while second-strike capabilities
were essential to deterrence, capabilities much beyond this point held little practical
utility.3 Jervis explains that, “it does not matter which side has more nuclear weapons.
In the past, having a larger army than one’s neighbor allowed one to conquer it
and protect one’s own population. Having a larger nuclear stockpile yields no such
gains. Deterrence comes from having enough weapons to destroy the other’s cities;
this capability is an absolute, not a relative one.”4 Jervis argues that, in a world
where nuclear war would be all-out, completely devastating, and irreversible, nuclear
superiority ought not to matter.

Indeed, several scholars and politicians have disputed the idea that nuclear wars
can be won. President Reagan, for example, believed that “a nuclear war cannot be
won and must never be fought."5 Similarly, by the end of his presidency, Harry Truman
thought that “starting an atomic war [would be] totally unthinkable for rational men.”6
In 1982, McGeorge Bundy, George F. Kennan, Robert S. McNamara and Gerard
Smith famously wrote:

“It is time to recognize that no one has ever succeeded in advancing any
persuasive reason to believe that any use of nuclear weapons, even on
the smallest scale, could reliably be expected to remain limited. .. Any
use of nuclear weapons. .. carries with it a high and inescapable risk of
escalation into the general nuclear war which would bring ruin to all and
victory to none.”7

If these experts and policymakers are correct, then even nuclear superiority cannot
allow states to meaningfully win a nuclear war. Because of the extreme consequences
of nuclear war, superior states should have few advantages over their inferior opponents,
so long as those opponents can credibly demonstrate that they are willing to risk
escalation to a nuclear conflict.
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This argument has been echoed by a number of other scholars. For example,
Barry Blechman and Robert Powell question whether nuclear superiority is a useful
concept once a nuclear country has a second-strike capability—and they conclude
that it is not.8 According to Todd Sechser and Matthew Fuhrmann, “nuclear weapons
are uniquely poor instruments of compellence,” meaning that nuclear states do not
have an advantage over nonnuclear ones in an effort to compel opponents to make
concessions or act in certain ways.9 Charles Glaser also concludes that superiority
ought not to affect crisis outcomes, writing that the case for nuclear superiority, “is
weak, proponents have done little to support their claims, and efforts to fill in the
logical gaps in their arguments encounter overwhelming difficulties.” 10 Studying crises
from 1900-1980, Paul Huth and Bruce Russett determine that “a quest for strategic
nuclear superiority is unlikely to be the most effective means for providing security
to America’s friends and allies in a crisis, or to America itself."11 And even before
The Illogic of American Nuclear Strategy was published, David Rosenberg and others
puzzled over the development of American nuclear ‘overkill,’” or the ability to destroy
much more than it seemed would strictly be necessary for the purposes of nuclear
deterrence.12

However, this academic consensus doesn’t intuitively explain why policymakers
have continued not only to invest in ‘overkill’ capabilities, but also to seemingly
believe in the importance of achieving and maintaining nuclear superiority.13 Many
policymakers have, for example, attributed American success in the Cuban Missile
Crisis to American nuclear superiority over the Soviet Union.}4 Similarly, many
strategists argued that Soviet nuclear superiority was to be feared, as it could threaten
the ability of the United States to make credible threats.15 For example, Kier Lieber
and Daryl Press explain that, throughout the Cold War, “both superpowers were
well aware of the benefits of nuclear primacy, and neither was willing to risk falling
behind."16 Nuclear superiority, the logic goes, lowers a state’s expected costs should
nuclear war break out. As a result, the state can demonstrate a stronger sense of
resolve in an international crisis, which gives it an advantage over states that would
have more to lose from a nuclear exchange.

More recently, the debate about nuclear superiority has been hashed out in
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quantitative research. Work by Matthew Kroenig has shown a link between nuclear
superiority and political victory during international crises.l/ Todd Sechser and
Matthew Fuhrmann have questioned Kroenig’s empirical results and have shown that
nuclear superiority provides no advantage to states that make compellent threats against
their adversaries. Although there are compelling arguments both for and against the
importance of nuclear superiority, the debate remains at an impasse. Scholars still
disagree on whether nuclear superiority matters, and more work is needed to reconcile
the disparate conclusions present in existing literature. Moreover, current work treats
superiority as binary. That is, states either have more or fewer nuclear weapons than
their opponent. Yet the difference between competing states’ arsenal sizes is essential
to understanding the effects of nuclear superiority.

In this paper, we present a new theory of nuclear superiority, which takes into
account how superiority operates depending on the size of the difference between
the relevant states’ arsenals. Pro-superiority scholars would argue that the positive
effects of superiority should increase as the disparity between arsenal sizes increases,
precisely because a larger superiority advantage should provide states with a more
reliable guarantee of victory in a nuclear exchange. On the other hand, work by Jervis
and others would suggest that, since even small nuclear arsenals can successfully
deter, nuclear superiority generally should not provide an advantage, regardless of the
disparity between arsenal sizes.

We introduce a new theory, which argues that the effect of superiority depends
on the disparity in arsenal sizes. We predict that states with vastly smaller nuclear
arsenals than their opponents will have an advantage during crises and will be able to
deter their vastly superior opponents.

First, we argue that two states with nuclear arsenals of similar sizes are both able
to deter the other from making significant incursions against their sovereignty. Yet,
small crises may still emerge. This argument builds on evidence that nuclear states
are not more likely to fight wars than non-nuclear states, but that they may be more
likely to engage in low-level armed conflicts.18 In these competitions of brinkmanship,
inferior states will be unable to demonstrate sufficient levels of resolve to achieve their
goals in the crisis, while superior states may have higher tolerance for risk. As a result,
superiority may provide an advantage during crises between states with similarly sized
nuclear arsenals.

However, the positive effect of nuclear superiority on crisis victory should diminish
or disappear when the disparity between the two sides’ nuclear arsenals is very large.
States with nuclear arsenals that are vastly inferior to those of their opponents will
be able to demonstrate sufficient resolve to deter their adversaries. This is because
a vastly inferior state likely faces existential consequences if it backs down from a
threat made by a superior state; otherwise, it would have simply acquiesced to the

17. Kroenig 2018, 2013a.
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superior state’s demands before a nuclear crisis emerged. North Korea, for example,
cannot acquiesce to American threats to its territory or leadership, because a failure to
demonstrate resolve in this situation could lead the U.S. to initiate a war that would
pose an existential threat to the North Korean regime. The asymmetry between the
capabilities of the U.S. and North Korea is what makes this high-risk scenario possible;
in contrast, if the U.S. backed down from a Russian threat, mutual deterrence would
mean that it would still not face the possibility of existential consequences. In crises
where one state has far fewer nuclear weapons than its opponent, or asymmetric crises,
the stakes are high. As a result, the vastly inferior state will resist its opponent’s
demands. It can do this by demonstrating its willingness to escalate the crisis, even by
increasing the risk of nuclear war.

This demonstration of resolve is effective because, in asymmetric crises, superior
states will be risk-adverse. Because the superior state could inflict significantly more
damage in a nuclear conflict, the vastly inferior state cannot credibly threaten the core
interests of the superior state. Superior states will be unwilling to risk nuclear conflict
over a non-critical issue. Thus, the vastly inferior state’s willingness to escalate will
deter the superior state, preventing the superior state from achieving its goals.

Why does the debate over the importance of nuclear superiority matter? We
believe the outcome of this debate will have significant effects on the future of nuclear
policy. If states only need a second-strike capability, rather than massive nuclear
superiority, to secure their interests in international politics, then nuclear policy
ought to be oriented towards arms control, including reductions in the size of nuclear
arsenals. However, if nuclear superiority does provide states with meaningful strategic
advantages, then disarmament would have serious strategic drawbacks. States would
have incentives to expand their arsenals and invest in new nuclear capabilities. Our
theory suggests that superiority is beneficial at low levels of arsenal disparity but
unlikely to provide an advantage otherwise. Thus, our theory implies that states should
maintain capable arsenals but avoid dangerous arms races that are intended to achieve
maximum superiority over potential opponents.

This paper proceeds as follows. First, we outline our theory, arguing that nuclear
superiority provides a small strategic advantage in symmetric crises, where states’
nuclear arsenals are near parity, but fails to provide this advantage in asymmetric
cases. States with vast nuclear inferiority are likely to face existential stakes during any
crises with nuclear adversaries. As a result, these states can successfully demonstrate
their resolve, thereby deterring superior opponents. Second, using quantitative and
qualitative data on international crises and their outcomes, we show that nuclear
superiority has little or no effect on crisis outcomes at high levels of arsenal disparity.

Theory

Thomas Schelling articulates a theory of brinkmanship that suggests that states’
capabilities and level of resolve are crucial to determining the outcomes of political
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crises.19 For example, during a crisis, states may conduct military exercises to
demonstrate their ability to use force, or they may repeatedly threaten their adversary
to demonstrate their resolve to escalate the crisis. Tools like these can allow states to
successfully coerce their opponents and emerge victorious from crises.

According to scholars like Kroenig, nuclear superiority ought to provide states
with significant strategic advantages. Nuclear superiority is the ultimate demonstration
of capability. By making it more likely that a state would win a nuclear war against its
opponent, nuclear superiority makes a state better able to threaten nuclear escalation.
As aresult, we might expect that the greater a state’s nuclear superiority is over its
opponent, the larger an advantage it has in competitions of brinkmanship. However,
this approach to nuclear superiority minimizes the crucial function of resolve in the
brinkmanship theory. While nuclear superiority provides an advantage to states in
terms of their capabilities, vast nuclear inferiority allows states to more effectively
communicate resolve, because they are typically facing existential threats during
nuclear crises.

The literature on nuclear parity suggests that comparably sized nuclear arsenals
encourage peace between nuclear rivals because both states can be confident that they
would inflict significant damage on the other.20 Thus, low-level crises between nuclear
states at parity may emerge. In such crises, however, states are unlikely to threaten the
most core interests of their adversaries because the consequences would be too great.
This insight underlies the “cold" nature of the Cold War—rather than directly threaten
each others’ territory or sovereignty, the United States and the Soviet Union generally
fought distant conflicts through proxies.

The low-level—and, importantly, the low-stakes—nature of crises between sym-
metric nuclear powers, or those with similarly sized arsenals, makes demonstrations of
resolve difficult. In symmetric crises, nuclear states face high costs from any nuclear
escalation, so they are unwilling to risk escalation over a non-essential issue. As a
result, they have a low tolerance for the escalation of crises and will not be able to
credibly signal their resolve. This fact makes it difficult for the inferior state in a
symmetric dyad to achieve its goals during a crisis.

For example, imagine a scenario in which two states have nuclear arsenals that
are at rough parity, but one state has made a verbal threat against the leadership of
the other. Because the threatened state can count on its nuclear deterrent to protect
its sovereignty, the threat against it isn’t very credible, so there’s little reason to risk
a devastating nuclear war by escalating the crisis. Indeed, this is the crux of the
argument for why nuclear weapons compel states to caution.2l

However, the ability to demonstrate resolve is different when states’ nuclear
arsenals are of vastly different sizes. When one state is vastly superior to the other, the
vastly inferior state is likely to face an existential risk both when it considers escalating

19. Schelling 1966.
20. Kugler and Zagare 1990; McDonough 2013.
21. Sagan and Waltz 2003.



The Disadvantage of Nuclear Superiority 7

a crisis and when it considers backing down from the crisis. The vastly inferior
state therefore has high stakes in the crisis. This regularity follows from work by
James Fearon that concludes that high-capability defenders are likely to be challenged
on low-stakes issues and low-capability defenders are likely to be challenged on
high-stakes issues.22 Perhaps counter-intuitively, an inferior state in an asymmetric
dyad is therefore likely to respond to a crisis with demonstrations of resolve that can
effectively deter a superior opponent.

Consider a state that faces a crisis with a vastly superior nuclear adversary butfaces
only a small risk from conceding to the superior power’s demands. These crises
should rarely emerge, since the vastly inferior state should anticipate the existential
consequences of any adverse actions and avoid taking them. However, if the stakes for
the vastly inferior state are very high—such as when its territory or sovereignty are
threatened by inaction—the state may be willing to resist its vastly superior opponent.
It does so by engaging in escalatory behavior that demonstrates its willingness to risk
of nuclear war, believing this demonstration of resolve will deter its vastly superior
opponent. Despite having a vastly inferior nuclear arsenal, the fact that the inferior
state possesses nuclear weapons allows it to credibly threaten to inflict significant
damage on the opponent.23 If the vastly inferior state were nonnuclear, the costs of
escalation to the superior state may not be high enough for this strategy to work. In a
nuclear dyad, however, a vastly inferior state can impose significant costs if escalation
occurs.

Put differently, the risk of nuclear conflict is only worthwhile for a vastly inferior
state if the payoff of successful deterrence is significant. Therefore, asymmetric crises,
or crises between nuclear states with vastly different capabilities, should typically
involve existential stakes for the inferior side. This selection effect dynamic provides
incentives for the vastly inferior state to take more risks during crises, rather than
make concessions.24 Simply put, states who are fighting for their continued existence
will accept a higher risk of nuclear war than states fighting over low-stakes issues,
such as economics or geopolitical influence in a distant region.

For example, consider the 2009 crisis between North Korea and the United States.
The crisis began with a North Korean underground nuclear test in May 2009, followed
by the imposition of sanctions against North Korea in UNSC Resolution 1874. The
costly sanctions and accompanying ratcheting up of tensions with the United States
posed a direct threat to North Korea and its nuclear deterrent—the only thing, in many

22. Fearon 1994.

23. Non-nuclear states, which are, by definition, vastly inferior to nuclear states, may not have the ability
to inflict significant damage. As a result, the theory does not necessarily apply in these cases. For more
details about crises between nuclear and non-nuclear states, see Appendix H.

24. While we show that nearly all asymmetric crises involve high stakes for the inferior state, we do
not directly test the presence of the selection effect mechanism that we theorize is preventing low-stakes
asymmetric crises from emerging. This is because we do not have systematic data on “near crises," so we
cannot effectively determine when states back down to threats versus when they resist them and therefore
enter crises.
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North Korean leaders’ minds, keeping the country safe from U.S. military intervention
or regime change efforts. In exchange for dismantling the program, the U.S. could offer
sanctions relief, not an end to its regime change policy. In fact, the U.S. would have
been unable to credibly commit to reverse this policy even if it wanted to, given that
dismantling Pyongyang’s nuclear program would increase the United States’ relative
power and encourage a preventive regime change operation before North Korea could
re-arm.

Thus, while the actual threat to North Korea appeared economic, from sanctions,
the true threat was an existential risk to the survival of the regime. Backing down
implied the removal of a critical defense against regime change. Concerned, North
Korea was forced to take dramatic measures to demonstrate its resolve and deter the
United States. North Korea responded to the sanctions with a satellite launch, which
was a critical test of missile technology essential to the robustness of the North Korean
nuclear deterrent. The launch successfully demonstrated North Korea’s resolve, and
while North Korea was unable to coerce the U.S. into dropping the sanctions, it was
also able to deter any additional efforts on the part of the United States. While the
U.S. would have suffered less than North Korea if the situation escalated to nuclear
war, the U.S. still would have suffered significant costs to military assets and citizens
in the Asia-Pacific region. These costs discouraged the U.S. from reciprocating North
Korea’s escalatory action. Because North Korea credibly demonstrated its resolve, the
crisis ended in stalemate and the status quo continued.

As this example illustrates, an inferior nuclear state facing an existential threat can
demonstrate sufficient resolve to deter a superior nuclear opponent. The vastly inferior
state will increase the risk of nuclear war, despite facing higher potential costs than its
opponent if nuclear conflict occurs, because the expected payoft from escalating is still
higher than the existential cost associated with acquiescing to the opponent’s demands.
These demonstrations of resolve will successfully deter vastly superior opponents,
who have little incentive to accept a higher likelihood of a nuclear war. In asymmetric
dyads, vastly inferior states will be able to prevent their opponents from winning
crises, even if they cannot always coerce superior opponents. Because asymmetric
crises are unlikely to emerge unless the core interests of the vastly inferior state
are threatened, superiority should provide no advantage when the arsenal disparity
between competing states is large.

In contrast, states in symmetric dyads experience mutual deterrence, which
prevents them from credibly threatening each other’s core interests. As a result, crises
between symmetric states have lower stakes; neither side is likely to face an existential
risk if it were to back down. As a result, symmetric states will be hesitant to increase
the risk of nuclear war, making it difficult to effectively demonstrate resolve. The
inferior state in a symmetric dyad therefore does not gain the same advantage as the
inferior state in an asymmetric dyad. Instead, we expect symmetric crises to either end
in stalemates, because of mutual deterrence, or we expect traditional brinkmanship
logic to apply, given the incentives on both sides to deescalate. In the latter case, the
state with the slightly superior nuclear arsenal will emerge victorious.
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The proposition that the stakes in a crisis may be able to moderate the effect
of nuclear superiority is certainly not new. Indeed, the side in a crisis or conflict
that is facing a graver threat has been theorized to be more likely to prevail.25 The
literature to date has found little empirical evidence that stakes matter during crises,
however. Kroenig, for example, finds no evidence that the threat level of a nuclear
crisis, as coded by the International Crisis Behavior (ICB) database, impacts the
crisis’s outcome.26 He does find that proximity to the location of the crisis is associated
with a higher chance of victory—and proximity could be a proxy for a state’s stake in
the crisis—but he finds no evidence that the effect of nuclear superiority is conditional
on proximity. Fuhrmann and Sechser, using the Militarized Compellent Threat data
(MCT), account for whether a particular compellent threat is made over leadership or
territory, in contrast to lower-stakes issues like economic policy. They find no evidence
that the balance of stakes impacts the outcomes of compellent threat scenarios.27

In this previous work, however, ’grave threats’ are conceptualized as exogenous to
the nuclear balance, when in fact, the comparative capabilities of the states in the crisis
are an essential element of the threat that states face. Therefore, the effect of superiority
will depend on the level of arsenal disparity, rather than superiority depending on
the balance of stakes. Moreover, by focusing on the balance of stakes, previous tests
do not explicitly account for whether either side in the crises faces existential stakes.
Finally, we disagree with how the gravity of threats is operationalized in existing work.
For example, in Kroenig’s work, threats to geopolitical influence are considered more
severe than threats to political leadership or territorial sovereignty, but such threats
are existential for vastly inferior nuclear states.28

In sum, the effect of superiority is endogenous to the nuclear balance. In
asymmetric crises, vastly inferior states are likely to face existential threats if they
concede to the opponent’s demands. These high stakes facilitate demonstrations of
resolve that can deter superior opponents. In symmetric crises, neither side’s core
interests are at risk, so signalling resolve is challenging. This theory has an important
observable implication: states with superior nuclear arsenals may be less likely to
win crises as the disparity between their arsenal size and their opponent’s arsenal size
increases.

Empirical Analysis

We argue that nuclear superiority often fails to provide an advantage in crisis bargaining
at high levels of arsenal disparity. In crises involving nuclear powers with asymmetric
arsenals, the vastly inferior state often faces an existential threat for both backing

25. Kroenig 2013b, 145.

26. Kroenig 2013a, 2018.

27. Sechser and Fuhrmann 2013a.
28. Kroenig 2013a.
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down from its opponent’s threat and from escalating a crisis to the nuclear level.
This inferior state may therefore refuse to acquiesce to the superior opponent, risking
nuclear annihilation, because of the high costs of backing down to the threat in
question. Importantly, we argue that only asymmetrically inferior nuclear states are
likely to face these existential stakes to backing down in a crisis. Therefore, nuclear
superiority may still provide an advantage in symmetric cases, even if the slightly
inferior state in the dyad has higher stakes associated with the crisis than the superior
state.

We provide evidence for our theory in three stages. First, we provide descriptive
statistics of crises in the International Crisis Behavior (ICB) dataset. This shows that
superiority does not lead to victory at high levels of arsenal disparity. Second, we use
statistical tests to show that the positive effect of nuclear superiority disappears as the
disparity in arsenal sizes grows. States that have asymmetrically larger arsenals than
their opponents do not have a strategic advantage during crises. Instead, in asymmetric
crises, inferior states are able to prevent superior opponents from achieving their goals.

Next, to provide convincing support for the mechanism behind our theory, we
use qualitative evidence from cases to show that asymmetrically inferior states are
indeed able to demonstrate resolve and therefore deter superior opponents. Finally,
we examine the two cases in our data that do not appear to match our theoretical
predictions. In these cases, the slightly inferior state in a symmetric crisis emerges
victorious. Our theory does not predict that a state with a nuclear arsenal roughly
equivalent to an opponent will face existential stakes, so a slightly inferior state should
not be able to demonstrate very high levels of resolve. Therefore, in order for these
two cases to be consistent with our theory, the outcome must be unrelated to nuclear
brinkmanship. In fact, in both the War in Angola and the Berlin Wall crises, we find
the superior state ‘backed down’ for reasons unrelated to nuclear capability or resolve.

The Nuclear Balance and Crisis Outcomes

To test our theory, we must both assess the impact of nuclear superiority at high levels
of disparity and investigate whether inferior states in these scenarios face existential
stakes for backing down. We test our theory using data on crises and their outcomes.
This data comes from the ICB dataset and includes 24 unique crises and 9 unique
actors. Every nuclear state except for South Africa appears in our dataset.29 Data
on the approximate sizes of states’ nuclear arsenals are taken from30. We begin by
categorizing the data according to the level of arsenal disparity within a dyad and the
outcomes observed in the crisis. In Table[] this dataset is broken into four groups
based on the ratio between the superior and inferior states’ nuclear arsenal sizes. In
the second column, the range of nuclear ratios included in each category is reported.

29. South Africa is omitted only because, according to ICB, it does not experience any crises with other
nuclear states during the years in which it possesses nuclear weapons.
30. Kristensen and Norris 2015.
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The nuclear ratio refers to the ratio between the size of the larger nuclear arsenal in the
dyad and the size of the smaller nuclear arsenal in the dyad. States with equally-sized
nuclear arsenals, for example, would have an arsenal ratio of 1. In the first column,
we note whether the crises in each ratio-based category are symmetric or asymmetric.
While we define asymmetry here as having at least 50 times the number of nuclear
weapons as one’s opponent, we test many possible thresholds later in this paper.3l
The third, fourth, and fifth columns in the table report the percent of crises within
each category in which the superior state won, the inferior state won, and both sides
lost, respectively. The ICB data codes states as winning crises if they achieve their
goals; since not all goals are mutually exclusive, crises can have multiple winners or
no winners.

TABLE 1. Outcome of Crises

Symmetry Arsenal Ratio N | Superior State Wins | Inferior State Wins | Both Sides Lose
Superior: Inferior

Symmetric I x 2 7 42.86% 14.29% 42.86%

Symmetric 2 x 9 7 71.43% 0.00% 28.57%

Symmetric 9 x 50 7 57.14% 28.57% 14.29%

Asymmetric 50 x 8 12.50% 25.00% 62.50%

Superior states are more likely to win a symmetric crisis than inferior states.
However, this is not true for asymmetric crises. Once the disparity between the
competing states’ arsenal sizes is quite large—with the superior state having at least 50
times more weapons than the inferior state—the inferior state is actually more likely
to win the crisis than the superior state. Furthermore, in asymmetric crises, superior
states are more likely to lose than to win a crisis. At the highest levels of arsenal
disparity, superior states typically end up in stalemates, draws, and compromises with
their opponents. Overall, we find that, while nuclear superiority could potentially
provide advantages in symmetric crises, it does not provide advantages when the
degree of superiority gets very large. States with asymmetric nuclear superiority over
their opponents fail to achieve their crisis objectives more often than they succeed in
doing so.

Our findings contradict both the predictions of scholars who have argued that
nuclear superiority provides strategic advantages—as they would expect superiority to
be more helpful for winning crises as the disparity in arsenal sizes increases—and the
predictions of scholars who have argued that nuclear superiority is insignificant—as
they would not expect nuclear superiority to have a significant, positive correlation
with victory in crises at low levels of arsenal size disparity. However, the findings
match our theory, which expects that superiority be correlated with crisis victory only
in symmetric dyads.

31. The 50x threshold is determined by examining the ratios in the specific cases in our data. See Table
for details on which cases are symmetric or asymmetric at this threshold.



TABLE 2. Vast inferiority (at a 50x threshold) with high stakes for the inferior state prevents the superior state’s victory.

Crisis-Dyad (Superior vs. Inferior) Nuclear Arsenals Inferior Stakes Outcome Supports Theory?
Berlin Wall (U.S. vs. U.S.S.R.) Symmetric Low Inferior Victory No
War in Angola (U.S. vs. US.S.R.) Symmetric Low Inferior Victory No
Able Archer Exercise (U.S.S.R. vs. U.S.) Symmetric Low No Victory Yes
Berlin Deadline (U.S. vs. U.S.S.R.) Symmetric High (ICB) No Victory Yes
Berlin Deadline (U.S.S.R. vs. U.K.) Symmetric Low No Victory Yes
India/Pakistan Nuclear Tests (India vs. Pakistan) Symmetric Low No Victory Yes
Kaluchak (Pakistan vs. India) Symmetric High (ICB) No Victory Yes
Kashmir 1990 (India vs. Pakistan) Symmetric High (ICB) No Victory Yes
Nicaragua MIG-21S (U.S.S.R. vs. U.S.) Symmetric Low No Victory Yes
Afghanistan Invasion (U.S.S.R. vs. U.S.) Symmetric Low Superior Victory  Yes
Berlin Wall (U.S.S.R. vs. UK.) Symmetric Low Superior Victory  Yes
Cienfuegos Submarine Base (U.S. vs. U.S.S.R.) Symmetric Low Superior Victory  Yes
Congo II (U.S. vs. U.S.S.R.) Symmetric Low Superior Victory  Yes
Cuban Missile Crisis (U.S. vs. U.S.S.R.) Symmetric High (ICB) Superior Victory  Yes
India Parliament Attack (India vs. Pakistan) Symmetric High (ICB, MCT)  Superior Victory  Yes
Kargil (India vs. Pakistan) Symmetric Low Superior Victory  Yes
Six Day War (U.S. vs. U.S.S.R.) Symmetric Low Superior Victory  Yes
Suez Nationalization (U.S. vs. U.S.S.R.) Symmetric Low Superior Victory  Yes
Suez Nationalization (U.S.S.R. vs. U.K.) Symmetric High (ICB) Superior Victory  Yes
Taiwan Straits (U.S. vs. China) Symmetric High (ICB, MCT)  Superior Victory  Yes
Yom Kippur War (U.S. vs. U.S.S.R.) Symmetric Low Superior Victory  Yes
Six Day War (U.S.S.R. vs. Israel) Asymmetric High (ICB) Inferior Victory Yes
Korean War (U.S. vs. U.S.S.R.) Asymmetric High (ICB, MCT) Inferior Victory*  Yes
North Korea Nuclear 2006 (U.S. vs. North Korea) Asymmetric High (ICB) No Victory Yes
North Korea Satellite Launch (U.S. vs. North Korea) ~ Asymmetric High (ICB) No Victory Yes
Sino-Soviet Border (U.S.S.R. vs. China) Asymmetric High ICB, MCT)  No Victory Yes
War of Attrition (U.S.S.R. vs. Israel) Asymmetric High (ICB) No Victory Yes
Yom Kippur War (U.S.S.R. vs. Israel) Asymmetric High (ICB) No Victory Yes
Berlin Wall (U.S.S.R. vs. France) Asymmetric Low Superior Victory  Yes
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Moreover, our theory explains this finding by arguing that asymmetrically inferior
states are likely to face existential threats during crises with asymmetrically superior
states. The high stakes in these crises allow the asymmetrically inferior states to
credibly demonstrate resolve and thereby deter their opponents, resulting in a failure
of the asymmetrically superior state to achieve its goals in the crisis.

Table [2| depicts all of the crises in our dataset. The first column presents the
crisis-dyad, with the state that has a larger nuclear arsenal listed first. The relationship
between the nuclear arsenals of the two states in the dyad—that is, whether the
crisis-dyad is symmetric or asymmetric—is listed in the second column of the table.
Asymmetric crisis-dyads here are defined as those where the arsenal ratio in the dyad
during the crisis is greater than or equal to 50. The exact ratio of the superior state’s
arsenal to the inferior state’s arsenal is available in Appendix I. In the third column, an
approximation of the stakes experienced by the inferior state in the dyad is presented.
We use two datasets for this coding. The first is the ICB dataset, which codes crises in
terms of their gravity. We code threats that are political, territorial, threats of grave
damage, and threats to existance as high-stakes. We consider threats to influence,
economic threats, and limited military threats as low-stakes issues.32 The second
dataset we use is the Militarized Compellent Threat (MCT) database.33 This database,
from Todd Sechser, contains only a subset of the ICB cases where compellence (rather
than deterrence) was used. MCT codes cases for whether the threat at the core of
the crisis was about a political or territorial issue, which we consider high-stakes,
or whether the crisis was about lower-stakes issues, such as economic issues. The
outcome of the crisis is also listed in the table.34 Finally, the table displays whether
the case confirms the predictions of our theory.

As our theory predicts, every case where an inferior state in an asymmetric
crisis-dyad had high stakes results in an outcome where the superior state does not
win the crisis. This suggests that in asymmetric crisis-dyads where the inferior state
has high stakes, the inferior state is able to successfully deter its opponents. In the
next section, we will demonstrate how our mechanism works in two of these cases.
That is, for the Korean War and the Yom Kippur War cases, we will show that the
asymmetrically inferior state in the crisis had high stakes, that these stakes led to
the ability to effectively demonstrate resolve, and that this demonstration of resolve
deterred the asymmetrically superior opponent.

In all but one of the asymmetric crisis-dyads in the dataset, the inferior state faced
high stakes. The exception is the case of the U.S.S.R. and France during the Berlin

32. Using the ICB "gravity" variable, we code levels 2,3,5, and 6 as high-stakes.

33. Sechser 2011.

34. All outcomes are determined by ICB. However, ICB does not have an outcome coding for the U.S. in
the Taiwan Straits IV crisis, but we code the United States as victorious, following Kroenig 2013a. ICB
also does not have an outcome coding for the U.S. in the Able Archer crisis, or for the Soviet Union in the
Cienfuegos Submarine Base or the Nicaragua MiGs-218S crises. In these cases, Kroenig 2013a coded the
state not included in the original ICB dataset as ‘not achieving its goals’, and we follow his coding.
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Wall crisis. In this asymmetric crisis-dyad, the inferior state (France) does not have
high stakes and loses the crisis to the superior state (the Soviet Union). This aligns
with our theoretical predictions. However, we generally do not expect crises like these
to emerge, as asymmetrically inferior states should not resist asymmetrically superior
states over low-stakes issues. Several complications with the Berlin Wall crisis explain
this anomaly. First, the inclusion of this crisis in the dataset is uncertain to begin
with; the data includes only crises between nuclear-armed states, and while France
had conducted its first nuclear test by 1961, it had 0 weapons in its arsenal when the
crisis occurred.35 Whether France counts as a nuclear power at this time is therefore
debatable. Second, the crisis occurs because of a Soviet demand for the United States
and its allies to withdraw from West Berlin. While the Soviet Union may have had
nuclear superiority over France on its own, the French decision to remain in West
Berlin was made in coordination with the other powers occupying Berlin (the United
States and United Kingdom).36 At the time of the crisis, the United States had nearly
10 times the number of nuclear weapons as the Soviet Union.37 The outcomes of the
dyad with France is therefore not independent from the outcomes of the dyads with
the U.K. and the U.S. Third, while the crisis is coded as a victory for the Soviet Union,
it may more properly be considered a stalemate. The resolution of the crisis occurred
when Khruschev withdrew his demand; instead, the Soviet Union erected the Berlin
Wall.38 Truly successfully coercion of the French by the Soviet Union would have
resulted in a French withdrawal, as the Soviets had originally demanded. Whether we
think of this as an asymmetric crisis-dyad, where the Soviets win over the French, who
have low stakes in the crisis, or whether we think of this as a symmetric crisis-dyad,
where the Soviets stalemate with a U.S.-U.K.-France alliance, the outcome aligns with
our theoretical predictions.39 This case both illustrates the inability of asymmetrically
inferior states with low stakes in an asymmetric crisis-dyad to demonstrate resolve (at
least without powerful allies) and demonstrates the difficulties that inferior states in
symmetric crisis-dyads face in achieving successful compellence.

Our theory also predicts that, in symmetric crisis-dyads, inferior states will not
be able to demonstrate enough resolve to achieve victory. This is the case. In the 21
crisis-dyads that are symmetric, the superior state wins in 12 cases. In seven cases,
ICB codes the crisis outcome as a stalemate, draw, or compromise.

There are two symmetric crisis-dyads which may contradict our theory: the Berlin
Wall (U.S.-U.S.S.R) and War in Angola (U.S.-U.S.S.R.) crises. We suggest that
inferior states in symmetric crisis-dyads should not defeat their superior opponents,

35. Kristensen and Norris 2015.

36. Schick 1971.

37. Kristensen and Norris 2015.

38. Zubok 1993.

39. The dyadic structure of the ICB data presents a limitation. However, in Appendix D, we provide
robustness checks that demonstrate that, even after taking into account the effect of alliances, our results
hold.
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since they should not be able to demonstrate the resolve to escalate a crisis to nuclear
war. Yet in these two cases, the Soviet Union achieves victory over the United States,
despite being the inferior state in a symmetric crisis-dyad. We will later demonstrate
that both the Berlin Wall and War in Angola cases are actually compatible with, or at
least do not contradict, our theory. As discussed, in the Berlin Wall case, the ICB’s
outcome coding does not reflect the fact that the Soviet Union was unable to compel
its adversaries to comply with its demand. The crisis is better coded as ending in a
stalemate, therefore matching our theoretical predictions. In the Angola case, we will
show that nuclear escalation was never on the table, so the outcome of the crisis was
wholly unrelated to the nuclear balance of power. This case illustrates a limitation of
our theory—the argument only applies to nuclear crises between nuclear states. In
crises that do not involve an (at least implicit) threat of nuclear use, we should not
expect brinkmanship behavior to emerge.

Quantitative Analyses

Below, we employ statistical analyses to provide additional support for our hypotheses.
Using the ICB data, we analyze the effect of superiority on the probability of victory
in crises. The unit of analysis is the crisis-directed-dyad, and the data contains a
total of 58 crisis-directed-dyads. For example, two observations are about the Cuban
Missile Crisis; in one observation, the United States is *Side A’, and in the other, the
Soviet Union is ’Side A’. The outcome variable in each observation identifies whether
’Side A’ "won" the crisis, according to the International Crisis Behavior (ICB) dataset.

Winning is determined by whether or not a state achieves its objectives in a crisis,
and there are many conditions—draws, stalemates, or compromises—that can cause
crises to end without a victor. Additionally, crises are not zero-sum, meaning that it is
possible for both states in a dyad to emerge from a crisis as victorious. We test the
effect of nuclear superiority on victory, meaning we are comparing victory to cases in
which both states lose as well as cases in which the inferior state wins. This measure
accurately reflects our theory. We predict that asymmetrically inferior states will gain
a deterrent advantage, not a compellent advantage, meaning that they are more likely
to win or stalemate. For example, we expect North Korea to be able to prevent the
U.S. from following through its threats during a nuclear crisis. However, we do not
necessarily expect North Korea to be able to extract significant concessions from the
U.S. beyond this.

While previous work on the effect of nuclear weapons on international crises ends
in 2001, the ICB data has since been extended.40 This allows us to include more cases
in our analysis than have previous tests. We include three nuclear crises that occurred
between 2001 and 2010: the Kaluchak terrorist attack in 2002, the North Korean
Nuclear Test in 2006, and the North Korean satellite launch in 2009.41

40. Beardsley and Asal 2009; Kroenig 2013a, 2018.
41. The ICB dataset also includes one crisis between the United States and North Korea, and one crisis
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Previous empirical scholarship on nuclear superiority has investigated the effects
of symmetry and asymmetry using the nuclear ratio — or nuclear balance — as the key
independent variable. For example, Kroenig tests the effect of the nuclear ratio on
the likelihood of victory in crises between nuclear states. While advocates of nuclear
superiority would suspect that, as the ratio increases, the likelihood of victory should
also increase, we perform a series of robustness checks that reveal that the nuclear
ratio does not have a clear, consistent effect on crisis outcomes or militarized interstate
dispute outcomes.42

Using the nuclear ratio to test our theory, however, is actually not ideal. The
distribution of the nuclear ratio is bimodal, rather than normal, violating a crucial
assumption for the validity of a regression model. Moreover, because there are so
few observations in the data, at any given level of the nuclear ratio, the model is
extrapolating heavily to make a prediction. Therefore, we construct a dichotomous
measure that captures changes in the degree of superiority a state has over its opponent.
Using this measure, we find that states with the highest levels of superiority over their
opponents rarely achieve clear victory in crises.

Specifically, we construct a separate binary indicator of superiority for each
nuclear ratio threshold that changes the number of observations that are coded as
asymmetrically superior. At each threshold, within a given dyad, one state can be
coded as asymmetrically superior and one state can be coded as asymmetrically
inferior, or both states can be coded such that neither has superiority over the other.
When two opponents possess arsenals that are roughly equivalent at a particular
threshold, they are coded as having symmetry with each other.

As previously discussed, we expect that nuclear superiority does not provide an
advantage in asymmetric crisis-dyads, because in these cases, the asymmetrically
inferior opponents face existential stakes from backing down to a threat. We argue that,
in asymmetric crisis-dyads, inferior opponents are most likely to see threats to their
survival if they acquiesce to superior states’ demands, while states with symmetric
nuclear arsenals (those at or near parity with their opponents) are unlikely to experience
such high-stakes crises. To test these predictions, we need to test the effects of nuclear
superiority at various definitions of what makes a crisis-dyad symmetric or asymmetric.
Although we purport that asymmetry requires a high threshold—we use a threshold of
50 in Table [T[}—we test various definitions of asymmetry in our quantitative analyses
to validate this claim.43

Our measure allows us to test various definitions of asymmetric superiority. To
illustrate, consider an asymmetric superiority threshold of 1.5. This threshold means

between Pakistan and India, up to 2015, but information on national material capabilities, a critical control
variable, was not available past 2012. Thus, we only add the three nuclear crises between 2001-2010 to the
data.

42. See Appendix G. The nuclear ratio does not have a statistically significant effect on the probability of
victory using the original ICB dataset.

43. The exact ratio of the superior state’s arsenal to the inferior state’s arsenal is available in Appendix I.
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that a state with more than 1.5 times as many nuclear weapons as its opponent is coded
as asymmetrically superior. The other state in the dyad will be coded as asymmetrically
inferior. During the Yom Kippur War, for example, the United States possessed an
arsenal that was about 1.78 times the size of the Soviet Union’s arsenal. For the
U.S.-U.S.S.R. dyad in the Yom Kippur War, the U.S. is coded as asymmetrically
superior at the 1.5 threshold, and the Soviet Union is coded as asymmetrically inferior.
When the threshold is changed to 2, however, neither state in this dyad is coded as
asymmetrically superior or inferior, and thus both states are coded as having nuclear
symmetry with the other. In this case, both states receive a 0 for the ‘Asymmetrically
Superior’ variable, a O for the ‘Asymmetrically Inferior’ variable, and a ‘1’ for the
‘Symmetry’ variable. In summary, our measures assign one of three categories to a
state in a particular dyad. States can have asymmetric nuclear superiority over their
opponent, an asymmetrically inferior nuclear capability to their opponent, or they can
have nuclear symmetry with their opponent.

For each new, distinct coding of asymmetric superiority, we use a logit model to
estimate the effect of asymmetric superiority on crisis outcomes in comparison to
asymmetric inferiority. That is, we test the role of asymmetric nuclear superiority given
a variety of different definitions for how much larger one arsenal must be than the other
to achieve asymmetric superiority. We control for conditions of symmetry in each of
the models, so that asymmetric inferiority is the base category to which symmetry and
asymmetric superiority are both compared. In all of our models, following Kroenig
2018’s lead, we control for Side A’s proximity to the crisis, polity score, bilateral
share of military capabilities, second strike capability, and total population, as well as
whether the crisis is violent. Following Beardsley and Asal 2009, we also control for
the average number of crises that a state experiences in a year.

We do not, however, control for each side’s stakes in a crisis in most of models.44
We posit that having high stakes in a crisis is the result of having asymmetric nuclear
inferiority. That is, high stakes is the mechanism through which asymmetric inferiority
operates. Asymmetrically inferior states are able to credibly signal their resolve
because their stakes are so high. Our theory therefore suggests having high stakes is
a post-treatment condition, and including this variable in the model would produce
bias.45 Furthermore, we cannot directly test the interaction of asymmetric inferiority
and high stakes because there is no meaningful variation. In all cases in our data,
with the exception of the France in the Berlin Wall crisis, asymmetric inferior states
also have high stakes. Extrapolating from this crisis alone would be inappropriate,
particularly given the complications with the crisis discussed in the previous qualitative
analysis of the case.46

The results, displayed in Figure|l| suggest that asymmetric nuclear superiority

44. We do present a model with stakes as a control in Appendix B.

45. Rosenbaum 1984; Angrist and Pischke 2008.

46. As arobustness check, however, we estimate our primary models again with two dichotomous control
variables that indicate whether Side A and Side B face high stakes in the crisis (see Appendix B).
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has a positive, significant effect on the probability of victory when the variable is
coded as having at least one or one and a half times as many weapons as the opponent.
However, when the threshold for asymmetric superiority increases, the significant
effect mostly disappears. When two states in a crisis have nuclear arsenals of roughly
similar sizes, the slightly superior state tends to win. However, when the two states
have arsenal sizes that are vastly different, nuclear superiority does not provide a
meaningful strategic advantage. This finding illustrates our theoretical predictions.

Interestingly, the effect of conventional military capabilities is positive and
significant in models where asymmetric superiority is coded at a threshold above
at least 18. Thus, conventional superiority appears to matter more when nuclear
superiority matters less. In terms of the other controls, second strike capability always
has a positive, significant effect. Security has a negative, significant effect in all but the
first model, where the threshold for asymmetric superiority is having at least one more
nuclear weapon. Proximity and violence have a positive, significant effect in all but
two of the models.47 Polity is positive and significant, and population is negative and
significant, in a few models, but there is no consistent pattern between the threshold
and whether these variables are significant.

Furthermore, the effect of asymmetric superiority actually becomes consistently
negative when the necessary threshold is more than 20 times the size of the opponent’s
arsenal. This negative effect is only significant, according to cluster-robust standard
errors, when asymmetric superiority is defined as having at least 28 times as many
nuclear weapons as an opponent. Sandwich estimators for dyadic data, however, are
actually not valid if there are fewer than 50 base countries.48 However, N is only 9
in our data. Thus, as a robustness check, we implement a non-parametric approach
from49 that uses randomization inference to estimate standard errors for dyadic data.
Randomization tests do not rely on any assumptions about the distribution of the
underlying data, but instead on the exchangeability of the errors, which is a much
weaker assumption than the independent and identically distributed assumption that
traditional significance tests require. Exchangeability of errors means that the variable
that gets randomized in the procedure can be applied to any observation in the data
without changing the value of the outcome variable, or, in other words, that there is no
effect of this variable on the outcome. While this method cannot produce confidence
intervals, it is the best approach given the sample size. This test evaluates the “sharp
null” that nuclear superiority has no effect on the outcome of a nuclear crisis. That
is, if we find significant results, we can conclude that there is, in fact, a meaningful
effect of asymmetric superiority on the outcome of crises. Figure [2]also reports the
first differences in the probability of victory, except the significance is determined

47. Proximity is insignificant at the 0.55 and 0.65 thresholds, and violence is insignificant at the 7 and 9
thresholds.

48. Aronow, Samii and Assenova 2015.

49. Erikson, Pinto and Rader 2014.



The Disadvantage of Nuclear Superiority 19

FIGURE 1. Difference in Probability of Victory for Superiority vs. Inferiority
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by randomization inference.50 We find that asymmetric superiority has a significant,
positive effect on crisis outcomes for most thresholds up to 1.55.51 We find that
asymmetric superiority often has a significant, negative effect when the threshold is
relatively high: at least more than 30 times the size of the opponent’s arsenal.

According to our results, having more than 1 or 1.5 times the number of nuclear
weapons as one’s opponent provides a strategic advantage. However, having more
than twice as many nuclear weapons does not provide such an advantage. The positive
effect of nuclear superiority uncovered in previous work is being driven by cases where
states have arsenals that are 1.5 or fewer times larger than their opponents’.52 Nuclear
superiority may provide some advantage to slightly superior states, but superiority
provides no advantage against states with much smaller arsenals.

To assess the robustness of our findings to alternative codings of crisis outcomes,
we re-estimate our models with the amended codings for the outcomes of the Korean
War and the Berlin Wall crisis,53 as well as the codings used in Kroenig’s54 work.55
Given the debate over France’s status as a nuclear power during the Berlin Wall
crisis, we also estimate a version of our models that drops the France-U.S.S.R. dyad
from the data.56 The main results are unchanged in each of these robustness checks;
superiority only provides an advantage at low levels of arsenal disparity, in cases that
we consider essentially symmetric. At high levels of arsenal disparity, superiority
provides no advantage and may even have a statistically significant negative effect on
the probability of victory at the highest levels of disparity between arsenal sizes.

Regardless of whether we use cluster-robust standard errors or randomization
inference to assess significance, we find that asymmetric nuclear superiority provides
no advantage and may even have a negative effect on the probability of victory when
there is a vast discrepancy between opponents’ arsenal sizes. Having only a small
degree of superiority over an opponent, however, increases the probability of victory.
This finding supports our hypothesis that nuclear superiority does not provide an
advantage in crisis bargaining in cases of vast asymmetry in nuclear arsenal size.

We also estimate our main models using asymmetric inferiority as the primary

50. In the randomization inference procedure, we control for the same variables as we did when we
assessed significance with cluster-robust standard errors. However, we do not randomize any of the
other variables—we only randomize asymmetric superiority (and thus symmetry/asymmetric inferiority).
Therefore, we do not use the randomization inference procedure to assess the significance of any controls.

51. When randomization inference is performed, due to the small sample size, perfect separation occurs
in some iterations. Given perfect separation leads to invalid estimates, we discard these iterations from our
final calculation of the significance of the superiority coefficient. We perform 10,000 simulations in our
procedure, so even when we discard iterations, there are still thousands of simulations that form the basis of
our calculation. There are never more than 200 simulations that have to be discarded.

52. Kroenig 2013a.

53. See Appendix E. The next section discusses both of these cases in more detail.

54. Kroenig 2013b, 2018.

55. See Appendix F.

56. See Appendix C.
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FIGURE 2. Difference in Probability of Victory, Significance Via Randomization
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independent variabl&7In this case, asymmetric superiority becomes the reference
category. This allows us to assess our prediction that the probability of victory for
the inferior state increases as the disparity between the arsenal sizes of the states in
the dyad increases. This robustness test is useful because victory is not zero-sum in
our dataset. For example, both states in a dyad can win a crisis, and a crisis can also
end without either state winning. The e ect of nuclear inferiority is therefore distinct
from the e ect of nuclear superiority. We nd that, at low thresholds of the nuclear
ratio, inferior states are more likely to lose crises. However, inferior states do have an
advantage at larger arsenal size disparities. The probability of victory for the inferior
state increases as the disparity between arsenal sizes increases. These ndings match
our theoretical predictions.

Our tests con rm key hypotheses from our theory. We nd that, while nuclear
superiority may help states win crises over opponents with similarly-sized nuclear
arsenals, it does not provide the same advantage over opponents with much smaller
arsenals. In the most asymmetric crisis-dyads, the superior state is more likely to
lose the crisis. Our theory suggests that this is because inferior states in asymmetric
crises are highly threatened; they face a nuclear risk from escalating a crisis, but
they also cannot back down in response to very credible threats against their core
interests. This di cult position has a silver lining, however. It allows the inferior state
to successfully demonstrate its resolve in a way that would not be credible in a lower
stakes scenario. With this threat of escalation, inferior states can persuade their vastly
superior opponents to back down, as the opponents will be unwilling to risk a nuclear
exchange. In this way, conditions of asymmetry provide inferior states with a way to
counter their nuclear opponents.

lllustrating the Mechanism

To demonstrate the mechanism of our theory, we must show that nuclear superiority
fails to provide an advantage in asymmetric crises where the inferior state would
face existential consequences if it acquiesced to the superior state's threat. For each
asymmetric crisis, there should be evidence that 1) the survival of the asymmetrically
inferior state was at risk, 2) that, as a result, the asymmetrically inferior state was able
to demonstrate resolve, and 3) that these demonstrations of resolve resulted in the
asymmetrically superior state failing to achieve its goals in the crisis.

This logic is evident in our motivating case, that of the U.S. and North Korea.
This dyad is clearly asymmetric, with North Korea now having less than 100 nuclear
weapons and the United States having thousands. The asymmetry between the
arsenals of the U.S. and North Korea is considered a key obstacle to North Korea
denuclearizatio8At the core of recent crises between the U.S. and North Korea is
a commitment problem involving fundamental tensions over the future of the North

57. See Appendix A.
58. Tan and Park 2020.
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Korean nuclear program and the regime. Because the U.S. cannot credibly commit to
refrain from a regime change policy, North Korea cannot commit to disarm. Backing
down to U.S. threats isn't an option, as the risks of doing so pose an existential threat to
the North Korean regime. Pyongyang is therefore left with the option of an o ensive
strategy, using threats and provocations to signal its resolve in an attempt to deter the
United States from taking further actioB8The asymmetric nature of the nuclear
arsenals in the U.S.-North Korea dyad therefore motivates North Korea's escalatory
behavior.

Moreover, the strategy works. Despite having a comparative advantage, the
consequences of nuclear escalation on the Korean Peninsula are far too great for the
United States to bear. As a result, credible signals of resolve by North Korea are
often su cient for deterrence, despite their comparative lack of capabil@i@Ehe
U.S.-North Korea crises succinctly illustrate our mechanism. In each instance, the
asymmetric superiority of the United States over North Korea and U.S. opposition
to the North Korean regime means that North Korea's survival was at stake. This
dynamic enables North Korea to enact aggressive policies designed to communicate
resolve, and these policies provide leverage against the United States.

We also provide this evidence for our theory using two hard cases in our dataset.
These are the asymmetric crisis-dyads of the Korean War (U.S.-U.S.S.R.) and the
Yom Kippur War (U.S.S.R.-Israel). In the Yom Kippur War, whether Israel faced
high stakes is unclear. The crisis was not ultimately over Israel's most core territory,
although Israel may have feared that it would be, and the ICB dataset does not code
Israel as having grave stakes in the crisis. The Korean War is a di cult case because
the role of the Soviet Union in the crisis is debated. There is also some disagreement
about the outcome of the crisis. For example, the ICB codes the Korean War as a
victory for the inferior state, while Matthew Kroenig's version of the dataset re-codes
the Korean as a stalemai@-owever, in either coding of the Korean War, the inferior
state did not lose the crisis, in keeping with the predictions of our theory.

The Soviet Union had high stakes in the Korean War crisis. The crisis occurred
in the Soviet Union's backyard, while the Korean Peninsula is far from the United
States. The Soviet government's investment in Korea was longstanding, and Korea
was seen as important for protecting Soviet territory. A report sent to negotiators at
the Potsdam conference noted tBat:

Korean independence must be e ective enough to prevent Korea from
being turned into a staging ground for future aggression against the
U.S.S.R. not only from Japan, but also from any other power that would
attempt to put pressure on the U.S.S.R. from the east. The surest guarantee

59. Bernhardt and Sukin 2020; Sukin 2020; Jackson 2016.

60. Survey experiments have been used to demonstrate that North Korean signals of resolve are perceived
as credible by both American and South Korean audiences. Sukin 2019

61. Kroenig 2013a.

62. Zhihua 2000.
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of the independence of Korea and the security of the U.S.S.R. in the Far
East would be the establishment of friendly and close relations between
the U.S.S.R. and Korea."

Access to Korea also meant access to the Paci ¢, which Stalin considered vital.
The Soviet Union had relied on its 1945 agreement with China for access to a warm-
water port in Manchuria, which it viewed as strategically valuable. After the CCP's
victory, the treaty was renegotiated, and negotiations over the 1950 version of the
treaty resulted in a Soviet agreement to withdraw from its port at Lushun. With access
to Lushun in jeopardy, continued access to Korea became even more va@able.
Evidence also suggests Stalin was worried that if the Soviet Union didn't support
North Korea, the relationship with China would sour, posing a great risk to Soviet
stability.64These motives, in combination, meant that Korea was considered a vital
security interest for the Soviet Union.

The Soviet Union's high stakes in the Korean War contributed to its ability to
demonstrate resolve. When the Soviets intervened, the United States believed Moscow
would be willing to use nuclear weapons to protect their regional inteé&stsis
belief deterred the United States from escalating to nuclear use in Korea, although
the option was considere@BAlthough some scholars have argued that the settlement
of the war was the result of U.S. nuclear threats, other scholars have demonstrated
that these threats were viewed with skepticism and resisted by both the Soviets and
Chinese67 Nuclear escalation in Korea would have had devastating consequences for
the United States, despite the fact that the Soviet arsenal was, at the time, smaller than
the American one.

Similarly, Israel was able to avoid losing to the Moscow during the 1973 Yom
Kippur War, despite the asymmetric superiority of the Soviet nuclear arsenal over
the Israeli one. The U.S. and Soviet nuclear arsenals were fairly symmetric at the
time, however, with the U.S. having about 28 thousand nuclear warheads and the
Soviet Union having about 16 thousand. In comparison, Israel had an arsenal of
approximately 150 weaporgs

In the 1973 Yom Kippur War, Egypt and Syria, backed by the Soviet Union, had
the stated objective of regaining territory lost to Israel during the 1967 con ict. While
these territorial demands may not appear existential on their face, if Israel lost the
Sinai and the Golan Heights, the small country would be highly vulnerable to further
conquest by either Egypt or Syria in the fut@@ndeed, Israel has long viewed the

63. Zhihua 2000.

64. Weathersby 1993.

65. Friedman 1975; Pollack 2017; Gaddis 2006.
66. Crane 2000.

67. Friedman 1975; Foot 1988.

68. Kristensen and Norris 2015.

69. Kumaraswamy 2013.
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loss of the Golan Heighs as one "which might develop into an existential thf@at."
Both Egypt and Syria opposed the existence of Israel, so neither country could credibly
commit not to exploit their relative power gain if Israel were to give up the Sinai or the
Golan Heights. Neither could Israel count on its conventional military capabilities to
successfully deter any future incursions into its territory, since Egypt and Syria were
both backed by the more-powerful and nuclear-armed Soviet Union. Thus, Israel faced
potentially existential consequences to backing down to Syria and Egypt's demands.

Yet, throughout the crisis, Israel bid up the risk of con ict with the Soviet Union.
After reversing the initial Arab gains, Israel went on the o ensive, despite the fact that
all seven Soviet airborne divisions were on high alert. The Israelis crossed the Suez
Canal and began seizing Egyptian territory on the other side of the waterway, which
led the Soviets to consider intervening if the Israelis did not stop their onsl&dight.
response to this escalatory behavior, the Soviets put their forces on high alert. The
CIA may even have received intelligence that the Soviets moved nuclear warheads
into the regionz2

Fearing that continued Israel advances might prompt Soviet intervention or
ultimately result in nuclear escalation, the U.S. stepped in, putting their own forces on
nuclear alert and stepping up e orts to end the crigdhe crisis ended in stalemate
when the United States increased pressure on Israel to agree to cease re negotiations
in exchange for, as Nixon called it, "an o er [Israel] couldn't refuse," consisting of
further military support and promised assistance in the cease re negotigdddhs.
Americans stepped in because of concern that the Israeli aggressiveness would cause a
spiral of escalation to get out of control; the U.S. reportedly even provided the Israelis
with evidence of a planned Soviet intervention in order to persuade them to agree
come to the negotiating tabka

As the U.S. had promised, in the cease re agreement, Israel was not forced to give
up the territory it had gained during the 1967 war. The U.S. had made it a goal to be
sure that the Israelis did not su er any clear defé@the Israel risk had thus paid
o Israel was able to defend its territory, resisting demands from its Arab neighbors
to return the Sinai and Golan Heights, despite the risks of nuclear escalation. Its
credible signals of resolve had invoked U.S. intervention and secured the backing at
cease re negotiations that enabled Israel to keep its territory intact.

Our analysis in this section shows that, in high-stakes, asymmetric crisis-dyads,
vastly inferior states can successfully leverage their nuclear arsenals against superior
states. We've illustrated this logic by discussing asymmetric crisis-dyads involving

70. Inbar 2007.

71. Rabinovich 2007; Golan 1990; Israelyan 2010.
72. Scherer 1978.

73. Scherer 1978; Scott Douglas Sagan 1995.

74. Scherer 1978, 10.

75. Scherer 1978.

76. Scott D Sagan 1979.
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the United States and North Korea, and we have provided evidence for our theory
using the di cult cases of the Yom Kippur War and the Korean War. We show
that, in asymmetric and high-stakes crisis-dyads, vastly inferior states can credibly
demonstrate their resolve and bid up the risk of nuclear con ict. This can deter their
superior adversaries and therefore allow the inferior states to avoid losing their crises.
This nding suggests that the credibility of the threat to use nuclear weapons can
provide a brinkmanship advantage. Moreover, we demonstrate that this advantage
goes to inferior states in asymmetric and high-stakes crisis-dyads.

Inconsistent Cases?

In this section, we address two cases that, on the surface, do not necessarily t the
predictions of our theory. Speci cally, we discuss the War in Angola and Berlin Wall
crises between the United States and the Soviet Union, in which the Soviet Union,
despite its smaller nuclear stockpile, emerged victorious according to the ICB data. In
both cases, however, the U.S. and Soviet arsenals were symmetric. The U.S. had just
under 1.5 times the number of nuclear weapons as the Soviet Union during the War in
Angola crisis in 1975, and it had just under 10 times the number of nuclear weapons
as the Soviet Union during the Berlin Wall crisis in 1961. Our theory states that, when
there is not a vast di erence between two states' nuclear arsenals, the inferior state
will have di culty credibly demonstrating resolve. Our theory therefore would not
predict a Soviet victory in either the Berlin War or War in Angola crises.

However, upon closer examination, neither crisis is inconsistent with our theory.
According to our theory, the inferior state in a symmetric crisis-dyad will not be able
to credibly demonstrate the resolve to use nuclear weapons, making it di cult for the
inferior state to win. If a crisis does not involve the threat of nuclear escalation at all,
however, then the inferior state may be able to win the crisis for reasons unrelated to
nuclear brinkmanship. We observe this scenario in the Angola crisis.

The crisis began in early 1975, after an agreement setting up a transitional,
post-independence government in Angola crumbBiéd hree rebel groups were
vying for power in the country: the FNLA (backed by the U.S. and Zaire), UNITA
(backed by South Africa and Zambia), and the MPLA (supported by the U.S.S.R. and
Cuba). When the FNLA seized an important port, the Soviet Union became concerned
a post-independence Angola would end up in the Western sphere of in U8nce.
The Soviets then increased arms shipments to the MPLA in Spring 1975, a move
considered escalatory by the Ford administrafi®According to then-Secretary of
State Henry Kissinger, the massive Soviet intervention had to be met ir8Rifal.
avoid Congressional oversight, the U.S. administration responded to the Soviet move

77. Brecher and Wilkenfeld 2000, Crisis 260, http://www.icb.umd.edu/dataviewer/?crisno=260.
78. Brecher and Wilkenfeld 2000, Crisis 260, http://www.icb.umd.edu/dataviewer/?crisno=260.
79. Marcum 1976, 415.

80. 418.
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with a surge in covert aid to the FNLA and UNIT2LThe U.S. never used the threat
of nuclear weapons to demonstrate resolve to support the FNLA or UNITA.

The U.S. decision to back down from the crisis in Angola was related to domestic
politics, not nuclear competition with the Soviets. The crisis came to an end in
December 1975 when Congress halted American involvement in the Angolan civil
war. The Senate voted 54 to 22 to ban further covert aid to Angola, and the House
of Representatives voted similarly a few weeks I&82€Congressional opposition
re ected public fatigue with distant proxy wars in the aftermath of Vietnam. Senators
also saw an opportunity to make the Ford administration's Angola policy an issue in
the 1976 electio®®3We have found no evidence that concern about nuclear escalation
of the con ict was a factor. The Soviets may even have anticipated that public opinion
would limit U.S. resolve to stay involved in Angola, fueling their own commitment to
backing the MPLA84Because the outcome of the crisis re ected domestic politics
within the United States, rather than the ability of either side to demonstrate resolve
through bidding up the risk of nuclear war, this case tells us little about the ability of
states to utilize their nuclear arsenals in crisis brinkmanship.

This case suggests that nuclear superiority may not be relevant in crises if the
actors are not willing to put nuclear con ict on the table. Neither the superiority of the
United States' arsenal nor the inferiority of the Soviet arsenal seem to have impacted
the willingness of Washington or Moscow to remain committed to their faction in the
Angolan con ict. The crisis does not con rm any of our hypotheses, but neither does it
contradict the theory's central components. We do not predict that nuclear superiority
would a ect the outcome in crises that do not involve nuclear brinkmanship. In fact,
our theory may help us understand why some crises between nuclear states do not
involve the possibility of nuclear use. Our theory suggests that, in symmetric dyads,
mutual deterrence means that core interests should not be threatened. Crises between
symmetric states, then, involve low-stakes issues, where neither side will be willing to
bid up the risk of nuclear war. If the stakes in a crisis are low enough, nuclear war
may not be on the table at all. However, asymmetric dyads should not experience
low-stakes crises. Superior states in asymmetric dgadshreaten the core interests
of inferior states, who then must respond by bidding up the risk of nuclear war. If an
asymmetrically superior state poses a low-stakes threat to an inferior state, we should
expect that state to opt out of a crisis by simply complying with the superior state's
demand.

The Angola case therefore points to two important facets of our theory: the nuclear
balance a ects the stakes involved a crisis and the nuclear balance only a ects the
outcomes of crisis when nuclear brinkmanship behavior actually occurs. There may
indeed be crises between symmetric states where there is no such behavior, and the

81. 416.
82. 419.
83. 419.
84. 417.
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outcome of the crisis is determined by factors unrelated to the nuclear b&ance.
However, this will not occur in asymmetric dyads because of the nuclear balance
between asymmetric states.

The second case that potentially challenges our theory is the Berlin Wall crisis.
The ICB data codes the outcome as a victory for the Soviet Union and a compromise
for the United States. A close reading of the pertinent events, however, suggests the
Soviet Union did not achieve a clear victory in this crisis. Rather, the Soviets ended
up in a stalemate with the United States. This matches our theoretical predictions,
as our theory expects that inferior states will not have advantages over their superior
opponents when crises occur in symmetric dyads.

In the early summer of 1961, Soviet premier Nikita Khrushchev returned from a
failed summit meeting with U.S. President John F. Kennedy and repeated an earlier
ultimatum: a German peace treaty had to be signed by the end of the year or the Soviets
would conclude a separate treaty with East Gern&gig.response to Khrushchev's
comments, Kennedy reiterated American support for West Berlin and called up reserve
military units. Meanwhile, tens of thousands of East Germans began eeing to
West Berlin each month, threatening the viability of the communist regime in East
Germany. In early August, Khrushchev authorized the East German leader, Walter
Ulbricht, to erect a wall around West Berlin to stem the refugee ow, triggering a
crisis for the other three powers responsible for administering Berlin the United
States, United Kingdom, and Fran8@éThe Berlin Wall crisis escalated from there,
with demonstrations of resolve on both sides. For its part, the United States sent 1,500
U.S. troops to the city immediately, mobilized hundreds of thousands of reserve units,
and increased draft cal&3

On October 17, the crisis ended for the United Kingdom and France when
Khrushchev withdrew his demands that a German peace treaty be signed by the end of
196189The confrontation between the superpowers continued, however. In the same
speech, Khrushchev announced the Soviets were planning to explode a 50-megaton
superbomb and claimed the U.S.S.R. enjoyed strategic parity with tH#RAISiough
the Soviet nuclear arsenal was, in truth, inferior at the time, Krushchev's comments
can be taken to indicate a Soviet belief that both powers had su cient capabilities to
deter the other. This feature of nuclear symmetry appears to have informed Soviet
decision-making; while recognizing that the Soviet Union would be unable to compel
the Western powers to sign a peace treaty on their terms, Kruschev did not back down

85. Although the other cases in the data all match our theoretical predictions, there may be debates in
some instances about whether the nuclear status of the actors played a role in the crisis. In such cases, our
theory does not make clear predictions about state behavior or crisis outcomes.

86. Brecher and Wilkenfeld 2000, Crisis 185, http://www.icb.umd.edu/dataviewer/?crisno=185.

87. Brecher and Wilkenfeld 2000, Crisis 185, http://www.ich.umd.edu/dataviewer/?crisno=185.

88. Slusser 1973, 372.

89. Brecher and Wilkenfeld 2000, Crisis 185, http://www.icb.umd.edu/dataviewer/?crisno=185; Slusser
1973, 310.
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from the crisis entirely. Instead, in his October 17th speech, Khrushchev backed down
on the peace treaty demands.

The United States responded to Khrushchev's escalation with a demonstration
of resolve to defend their rights in Germany through the use of military power, if
necessary. On October 21, the U.S. Undersecretary of Defense, Roswell Gilpatric,
delivered a speech in response to Khruschev's comments. In it, Gilpatric a rmed
the United States' resolve to take up arms rather than yield to Soviet demands in
regards to Berlir@1 Gilpatric also emphasized America's second strike capability,
noting that the administration was con dent that the Soviets will not provoke a
major nuclear con ict.92The next day, Secretary of State Dean Rusk described the
speech as an o cial statement, and there is evidence that President Kennedy cleared
and even possibly initiated the sped3Thus, despite Khrushchev's posturing, the
United States did not believe the Soviets' resolve to escalate the Berlin crisis to
nuclear war. Indeed, brinkmanship theory would expect both Soviet posturing and the
American response, but the high costs of nuclear use in symmetric dyads cause such
demonstrations of resolve especially by the inferior side in the dyad to often lack
credibility.

On October 25, the nal stages of the confrontation played out at Checkpoint
Charlie, the crossing point between the Soviet and American quarters of the city. After
a dispute over the right of American diplomats to enter East Berlin, both the United
States and the Soviet Union massed tanks on their respective sides of the che@kpoint.
The ominous stando brought the world to the brink of violent con ict between the
superpowers, but Khrushchev and Kennedy struck a deal for a parallel withdrawal of
tanks from the area on October 98This agreement ended the Berlin Wall crisis,
though neither side withdrew their commitment to defend their position in the city. In
fact, both sides believed that they had e ectively demonstrated resolve in response
to an aggressive challenge by the oppor#ithe reciprocal behavior of both states
suggests that mutual deterrence rather than American nuclear superiority or Soviet
demonstrations of resolve drove the course of the crisis.

The crisis is coded by the ICB dataset as a victory for the Soviet Union because the
construction of the wall itself neutralized the threat to the viability of the East German
regime97 However, the wall was a largely defensive response to the failure of the
Soviet demand for a 1961 treaty; its construction was, in itself, not a primary Soviet
goal. In the end, Khrushchev dropped his demands for the immediate conclusion
of a German peace treaty and had to accept ongoing Western presence in Berlin.

91. 374.

92. 373.
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95. Brecher and Wilkenfeld 2000, Crisis 185, http://www.icb.umd.edu/dataviewer/?crisno=185.
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Thus, the outcome of the crisis between the two superpowers is better understood as a
stalemate than as a Soviet victory over the United States. The course of the crisis was
determined by the deterrent dynamics of states with symmetric nuclear arsenals. In
this interpretation, the case is not an outlier for our theory but instead a demonstration
of the mechanisms we predict to be at play when there is no asymmetry.

After further investigation, neither of the two crises that did not clearly t our
theoretical predictions at the onset should cast substantial doubt on our central
theoretical claims. In the Berlin Wall crisis, the inferior state (the Soviet Union) did
not truly achieve victory over the superior state (the United States). The historical
record suggests the outcome of this particular dyadic crisis is better understood as a
stalemate, matching our theoretical predictions for crises between symmetric nuclear
powers. In the War in Angola crisis, nuclear weapons did not play a role in the
behavior of either side. Thus, the outcome of the crisis should not be understood as a
result of the nuclear balance.

Conclusion

Debates about nuclear superiority have long focused on the question of whether
nuclear superiority provides states with advantages such as improved deterrence or
compellence. However, previous studies have not comprehensively addressed how
varying degrees of superiority may a ect these patterns. More speci cally, existing
work has not accounted for the relationship between disparity in nuclear arsenal size
and the stakes faced by the weaker state in a crisis. We introduce important nuance
into the study of nuclear superiority by showing that the e ects of nuclear superiority
vary based on the size of the disparity between states' nuclear arsenals.

Our theory argues that brinksmanship and crisis escalation should operate dif-
ferently in symmetric and asymmetric dyads. In symmetric dyads where the two
sides have comparable nuclear arsenals each state has some ability to deter the other.
This symmetry prevents states from credibly threatening each other's core interests.
As a result, both states can back down from the crisis with few consequences. In
these symmetric dyads, however, escalation risks the devastating consequences of
nuclear use. Given these dynamics, both states' will be intent on avoiding nuclear
escalation, making stalemate a likely crisis outcome. However, the inferior state
will nd it particularly di cult to credibly signal the resolve to escalate a con ict
to the nuclear level, due to its slightly smaller nuclear capability. As a result, the
inferior state in a symmetric dyad is unlikely to win crises. In some symmetric crises,
therefore, superior states may enjoy a slight advantage.

However, inferior states have an advantage in asymmetric crises. The vast
superiority of their opponents means that threats to the inferior states' core interests
are credible and, moreover, that the superior states cannot credibly commit to exercise
restraint. A vastly inferior state would not allow a disagreement to escalate to a crisis if
acquiescing to the superior state's demands did not pose an existential threat to regime
or national security. Because they face existential consequences should they back
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down, inferior states in asymmetric dyads must risk escalating in order to demonstrate
resolve and deter their more-powerful opponents. The severe consequences associated
with acquiescing to the threats lend credibility to these demonstrations of resolve.

Brinkmanship theory suggests that crisis outcomes are a combination of capabilities
and resolve. Although the superior state in an asymmetric crisis has a capability
advantage, the inferior state has a resolve advantage. Inferior states will be able to
credibly threaten nuclear escalation which poses signi cant and untenable costs to the
superior state even if these costs would be comparatively less than those su ered
by the inferior state in the event of a nuclear exchange. Inferior states in asymmetric
crises will therefore be able to deter if not compel their superior opponents.

We demonstrated this theory in several ways. We began by providing descriptive
statistics that showed that our two main hypotheses hold in nearly all of the crises
between nuclear states included in the ICB data. First, in asymmetric crisis-dyads,
nearly all inferior states have high stakes, preventing the superior states from achieving
victory. Second, in nearly all symmetric crisis-dyads, inferior states do not win their
crises. Next, we provided empirical evidence that the probability of victory for a
superior state decreases as the disparity between the arsenal sizes of the states in
the dyad increases. In symmetric crisis-dyads, the superior state generally has an
advantage over the inferior state. In the most asymmetric pairings, however, the
superior state is not more likely to win the crises. Finally, we illustrated the mechanism
of our theory by examining several crises in the data in more depth. We addressed the
two crises for which our theoretical predictions do not appear to hold: the Berlin Walll
and War in Angola crises. When we examined these outlying cases more closely, we
found that neither is inconsistent with our theory.

These ndings have important policy implications. Although we have demonstrated
that nuclear superiority provides some advantage to states that face symmetric
opponents in crises, we also nd that there is an upper limit to the bene ts provided
by large nuclear arsenals. Possession of nuclear superiority makes it more di cult for
states to achieve their goals during crises with asymmetric opponents. This poses a
dilemma for the United States with regards to Russia. While pursuing superiority over
a symmetric opponent, such as Russia, would create a slight advantage for the U.S.,
it would also pose disadvantages for the U.S. in dealing with its many asymmetric
adversaries. Maintaining a slightly smaller nuclear arsenal than Russia allows the
U.S. to prevent Russia from threatening its core interests, although it leaves the U.S.
at a slight disadvantage during crises. Signi cantly downsizing the nuclear arsenal
could allow the U.S. to more e ectively demonstrate resolve in crises against a nuclear
superior Russia, at the cost of raising the stakes of those crisis.

However, the U.S. must also consider the role of nuclear superiority in crises
with other adversaries. The United States' major security concern in the nuclear
realm is North Korea, which is an asymmetric opponent. Should Iran develop nuclear
weapons, its arsenal would be asymmetric with the American one. Asymmetrically
inferior adversaries have an advantage over their superior opponents because they can
more credibly demonstrate resolve. Even China's nuclear arsenal is nearly 19 times
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smaller than the United States'. At that ratio, superiority does not provide a signi cant
advantage. Our ndings suggest that U.S. nuclear superiority could back re during
crises with asymmetric opponents by making the opponents' demonstrations of resolve
more credible. Maintaining or expanding the size of the U.S. nuclear arsenal therefore
creates strategic disadvantages advantages for the U.S. with respect to the majority of
its ongoing security concerns. In this way, our ndings suggest that policies meant
to contribute to a larger nuclear arsenal like the Trump Administrations' proposed
resumption of nuclear testing would contribute to instability, while arms control and
disarmament e orts may have the potential to undercut the asymmetry advantage of
inferior states and improve mutual deterrence.
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Supplementary Material

(This is dummy text) Supplementary material for this research note is available at
<https://doi.org/10.1017/SXXXXXXXXX>.

Appendix
Appendix A: The E ect of Inferiority

Here, we present the results of our models with inferiority, rather than superiority, as
the main independent variable. This allows us to assess whether the probability of
victory for the inferior state increases as the disparity between the arsenal sizes of the
states in the dyad increases. Because victory is not zero-sum for example, both states
in a dyad can win a crisis the e ect of nuclear inferiority is distinct from the e ect

of nuclear superiority. Figures A1 and A2 show that inferior states are more likely to
lose when they have similar arsenal sizes as their opponents. However, the probability
of victory for the inferior state shifts from negative to positive as the disparity between
arsenal sizes increases. These ndings match our theoretical predictions.

FIGURE A1. Di erence in Probability of Victory for Inferiority vs. Superiority
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FIGURE A2. Di erence in Probability of Victory, Signi cance Via Randomization
Inference
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Robustness Checks: Appendices B - G

In the following appendices, we conduct a series of tests to assess the robustness of
our main ndings. In Appendix B, we introduce controls for Side As and Side B's
stakes in the crisis. In Appendices C, D, E, and F, we run the original models after
changing the dataset to account for varied understandings of certain cases. Finally, in
Appendix G, we test the robustness of our ndings to using the nuclear ratio as the
main independent variable.

Appendix B: Controlling for High Stakes

In this robustness check, we include a dichotomous control variable that indicates
whether Side A faces existential stakes freitiher backing down or escalating. We
also include an indicator for whether Side B faces these high stakes in the crisis.
According to our theory, facing existential stakes from backing down is a post-treatment
variable.

This is a highly imperfect test because the inclusion of a post-treatment variable
biases the results towards z&@-However, we can use this feature as a way to check
our mechanism. Our theory suggests nuclear superiority will have no e ect or a
negative e ect at high levels of arsenal disparity. After controlling for stakes, however,
any negative e ect should disappear. Controlling for a post-treatment variable will
bias the e ect of superiority towards zero.

To test this, we add two controls that indicate whether the rst state in the directed-
dyad and whether the opponent faces high stakes in the crisis. We de ne high stakes
as either a political or territorial threat or a threat of grave or existential damage,
according to the ICB gravity variable. When we use cluster-robust standard errors and
control for stakes, we nd the negative e ect associated with asymmetric superiority
is insigni cant.

We do not present a test using randomization inference, however, because there
is insu cient variation to extrapolate upon. The randomization inference process
involves a bootstrapping technique. In all cases in our data, with the exception
of the France in the Berlin Wall crisis, asymmetric inferior states also have high
stakes. Extrapolating from this crisis alone is inappropriate, particularly given the
complications with the crisis discussed in the previous qualitative analysis of the case.
The lack of variation also means that we cannot test an interaction between stakes and
superiority.

98. Rosenbaum 1984; Angrist and Pischke 2008.
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FIGURE A3. Di erence in Probability of Victory for Superiority vs. Inferiority,
Controlling for Stakes
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Appendix C: France in the Berlin Wall Crisis

In this robustness check, we discard from our models the two directed-dyads that
included France in the Berlin Wall Crisis (FRN-USSR) and (USSR-FRN). We do
this for two reasons. First, France had 0 nuclear weapons at the time of the crisis,
although it possessed the ability to construct nuclear weapons. The scope of our
dataset is crises between nuclear states, but France's nuclear status is debatable at this
stage. Second, the outcome of the Berlin Wall crisis for France was not independent
of the outcome for the United States (In Appendix G, we re-estimate our models after
dropping all directed-dyads with this non-independence issue from the data). The
results of this particular robustness check support our main ndings: Superior states
have a statistically signi cant advantage at low levels of arsenal disparity, but this
advantage disappears and is even reversed at high levels of arsenal disparity.

FIGURE A4. Di erence in Probability of Victory for Superiority vs. Inferiority,
Dropping France in Berlin Wall
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FIGURE AS5. Di erence in Probability of Victory for Superiority vs. Inferiority,
Dropping France in Berlin Wall (Rand. Inf)
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Appendix D: Collapsing Alliances

In some crises, there are multiple states on the same side with the same goals. For
example, in the Berlin Wall crisis, the United States, United Kingdom, and France
were all on one side, in opposition to the Soviet Union. The allied states all wanted the
partition to remain and did not want to comply with the Soviet Union's demands for a
new agreement. In the ICB dataset, there are separate dyads representing the crisis
between the Soviet Union and each of these Western allies. These dyads probably
should not be treated as separated observations in an empirical analysis, however.
First, the size of the United States arsenal, or at least the combined size of the U.S.
and the allies' arsenals, was relevant in crisis bargaining between the Soviet Union
and the United Kingdom or France. Second, the outcome of the crisis for either of
these dyads was not independent from the outcome of the crisis between the United
States and the U.S.S.R. If the U.S. emerged victorious, then the United Kingdom and
France would as well, since all three states had the same goals.

Previous work on this topic fro@8andlOphowever, analyzed these alliances as
separate dyads. For the sake of comparability, in our main empirical analysis, we
follow their lead. As a robustness check, however, we remove the Berlin Wall crisis
directed-dyads for the United Kingdom and France. We assume the United States
and Soviet Union directed-dyads (US-USSR) and (USSR-US) fully represent the
crisis between the Western allies and the Soviet Union. In other words, the relative
sizes of the U.S. and Soviet arsenals are considered the only relevant nuclear ratios
for determining the outcome of the Berlin Wall crisis. We also remove the United
Kingdom and Soviet Union directed-dyads in the Berlin Deadline crisis. Figures A6
and A7 show the results after implementing these changes, and the main ndings
remain the same.

In addition to the Berlin Wall and Berlin Deadline crises, there are multiple nuclear
states on the same side in the Suez Nationalization, Six Day War, War of Attrition,
and Yom Kippur War. In these four crises, however, we do not believe that the allied
states had the same goals. For example, in the Suez Crisis, the United States hoped
to avoid a large-scale con ict in the Middle East, while the United Kingdom wanted
to maintain European control over the Suez Canal and associated corporate entities.
When allied states do not have the same goals, the outcome of the crisis for one dyad
in the alliancds independent from the outcome for other dyads. The nuclear balance
between individual states may also be more relevant than in cases where allies have
the same goal. Thus, for the four crises listed above, we do not collapse the alliances
into a single set of directed-dyads.

99. Kroenig 2013a.
100. Sechser and Fuhrmann 2013b.
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FIGURE A6. Di erence in Probability of Victory for Superiority vs. Inferiority,
Collapsing Alliances
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FIGURE A7. Di erence in Probability of Victory, Collapsing Alliances (Rand. Inf)
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Appendix E: Recoding Two Outcomes to Re ect Historical Record

In this robustness check, we make two changes to the ICB coding of outcomes.
Speci cally, we rst recode the Korean War as a stalemate, rather than a victory for
the Soviet Union. This change is in line with previous work on this tdfiiSecond,

we recode the Berlin Wall crisis as a draw for all dyads involved, based on the case
analysis detailed in this paper. According to the ICB crisis summary, the crisis ended
for France and the United Kingdom when Khruschev withdrew his demands for a
German peace treaty by years-end. Thus, coding the crisis as a draw for the USSR-UK
and USSR-France dyads makes sense, in addition to coding the USSR-US dyad as a
draw.

While the change to the Korean War outcome is in line with our hypotheses,
the asymmetrically inferior state involved in the Berlin crisis (France) did not face
existential stakes from backing dow2Thus, our theory would not necessarily
predict a draw in this case. With these changes, the main empirical ndings are
unchanged. On balance, we believe these changes accurately re ect the historical
record. In our primary empirical analysis, however, we used the original ICB codings.
Because we did not systematically assess the validity of every ICB outcome coding,
we did not use our outcome re-codings as the paper's main ndings.

101. Kroenig (2013) does the same thing, but he also recoded the Soviet Union as the victor in the 1969
border crisis. ICB coded the Sino-Soviet crisis as a stalemate, since China did not make concessions in
the negotiations that ultimately ended the crisis. Moreover, the role that nuclear weapons played in the
crisis is debated. While some scholars have argued that Soviet nuclear superiority helped bring China to
the negotiating table, newer work has suggested that U.S. diplomacy and other background geostrategic
factors, such as the ongoing SALT Talks, played a larger role. Thus, we do not adopt Kroenig's change
on the outcome of this crisis. However, we provide a robustness check that utilizes Kroenig's codings in
Appendix D. See: Cho 2018; Sechser and Fuhrmann 2017.

102. We provide robustness tests that drop the FRN-USSR Berlin Wall dyad (Appendix B).
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FIGURE A8. Di erence in Probability of Victory for Superiority vs. Inferiority,
Recoded Outcomes
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FIGURE A9. Di erence in Probability of Victory, Recoded Outcomes (Rand Inf.)
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Appendix F: Kroenig 2013 Outcome Codings

In this robustness check, we adopt Kroenig's outcome codings for the ICB data from
Kroenig (2013). In contrast to ICB, Kroenig codes the Korean War as a stalemate.
Kroenig also codes the Ussuri River crisis as a victory for the Soviet Union, rather than
a stalemate. The ndings from these models again illustrate that nuclear superiority
provides a statistically signi cant advantage over opponents with similarly-sized
arsenals. However, the e ect of nuclear superiority is insigni cant or negative in
asymmetric crisis-dyads.

FIGURE A10. Di erence in Probability of Victory for Superiority vs. Inferiority,
Kroenig Outcomes
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FIGURE A11. Di erence in Probability of Victory, Kroenig Outcomes (Rand Inf.)
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Appendix G: Nuclear Ratio

The results shown in Table A1 demonstrate that the nuclear ratio has a positive e ect
on the probability of victory when using our outcome re-codings or the outcome
codings fron103As the ratio between the size of a state's nuclear arsenal and the size
of its opponent's arsenal increases, the probability that the state wins a crisis also
increases. However, the e ect of the nuclear ratio is not statistically signi cant when
using the original ICB outcome codings.

The main results presented in this paper suggest that the positive correlation
between the nuclear ratio and crisis victory is driven by the positive e ect of nuclear
superiority at low levels of arsenal disparity. Moreover, using the nuclear ratio to test
the e ect of nuclear superiority in this way is methodologically awed. The distribution
of the nuclear ratio is bimodal, rather than normal, violating a crucial assumption for
the validity of a regression model. Because there are so few observations in the data,
at any given level of the nuclear ratio, the model is extrapolating heavily to make a
prediction. Therefore, our dichotomous measure that captures changes in the degree
of superiority a state has over its opponent is a more appropriate measurement. Using
this measure, we nd that states with vast superiority over their opponents rarely
achieve victory in crises.

103. Kroenig 2013a.
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TABLE A1. E ect of Nuclear Ratio on Probability of Victory

Victory:
(Our Re-Codings) (ICB Codings) (Kroenig's Codings)
Nuclear Ratio 10.756 3.089 6.625
(5.630) (3.365) (3.866)
Proximity 6.307 3.163 2.984
(2.961) (1.178) (1.166)
Polity 0.182 0.076 0.033
(0.065) (0.059) (0.053)
Capabilities 4,085 3.037 2.499
(4.755) (3.527) (4.065)
2nd Strike 3.890 3.215 3.239
(2.749) (1.406) (1.415)
Population 0.00000 0.00000 0.00000
(0.00000) (0.00000) (0.00000)
Violence 1.533 0.521 0.546
(0.641) (0.277) (0.334)
Security 9.117 13.012 9.182
(13.196) (5.934) (6.901)
Constant 15.030 6.094 6.531
(5.791) (1.659) (1.973)
Note: pY0.1; pY0.05; pY0.01
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Appendix H: Crises between Nuclear & Non-Nuclear State

Below, we provide summary statistics for crises between a nuclear power and a
non-nuclear state. In some ways, these cases represent the ultimate asymmetric crisis.
Nuclear states have infinitely more nuclear weapons than non-nuclear states. However,
our theory posits that vastly inferior states can deter superior opponents by showing
their resolve to use their nuclear weapons. Vastly inferior states that have nuclear
weapons can threaten to inflict significant amounts of damage on the superior state.
The damage from a nuclear attack would be unacceptable to superior states, given
that their core interests are not at stake during crises with vastly inferior opponents.
Because a non-nuclear state cannot threaten this kind of damage, it may not be able to
prevent a superior opponent from winning the crisis. The balance of conventional
capabilities may be important for determining if the non-nuclear state can threaten the
nuclear state with meaningful costs. The role of nuclear weapons in crises between
nuclear and non-nuclear states may also be different than the role of nuclear weapons
in crises between nuclear states. The nuclear taboo is particularly salient when an
opponent does not possess nuclear weapons at all. In some cases, nuclear states have
made explicit commitments not to use nuclear weapons against non-nuclear states.
As a result, nuclear threats may not occur in crises with non-nuclear opponents, or
nuclear threats may not be at all credible in such crises.

According to our theory, non-nuclear states should face high stakes in crises with
vastly superior nuclear states. The costs of a potential conflict with a nuclear power
would be extremely high, and nuclear states will be able to threaten the core interests
of non-nuclear states. We would also expect that non-nuclear states would back down
from threats by nuclear states, thereby selecting out of crises where a high-stakes issue
is not involved. In fact, we find that, in crises between non-nuclear and nuclear states,
the non-nuclear state faces high stakes in 96 out of 155 crisis-dyads, or 62% of the
cases.

Interestingly, we find some evidence that nuclear powers do not enjoy a consistent
advantage in crises with non-nuclear powers. Nuclear powers fail to achieve their
goals in crises with non-nuclear states 56% of the time. When both sides face high
stakes in the crisis, the nuclear state fails to achieve its goals 54% of the time. When
only the non-nuclear state faces high stakes, the nuclear power fails to achieve its goals
48% of the time. The nuclear power is actually least likely to achieve its goals (20%
of the cases) when it faces high stakes but the non-nuclear state does not. However,
these cases are also the least likely. Overall, our theory may not explain the results in
crises between nuclear and non-nuclear powers, as it relies on the ability of the vastly
inferior state to inflict significant damage on its superior opponent.

TABLE A2. Outcomes of Nuclear vs. Non-Nuclear Crises

N chlear State No'n-Nuclear State Both Sides Lose | Both Sides Win
Wins Wins
Nuclear State vs.
Non-Nuclear State 155 | 41% 13% 43% 3%
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