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Existing research on power and war contends that the distribution of power exerts an independent effect on the
chances of armed conflict. However, theories of bargaining indicate that power’s influence on war depends on the
ex ante distribution of benefits and has a specific functional form. We test that claim, showing that the effect of
power on war rests heavily on the distribution of benefits. Our findings strongly suggest bargaining explanations
may subsume other arguments about power and war both theoretically and empirically.

H
ow does the distribution of power affect the
probability of conflict? Is it possible to
specify a distribution of power that is

especially likely to lead to conflict? Or does the effect
of the distribution of power depend on contextual
factors such as the prevailing distribution of territory
or other benefits? Scholars have asked these questions
since the emergence of world politics as a subfield of
political science, yet to a great extent these questions
remain unanswered.

The earliest work on the distribution of power
and conflict recognized that context mattered. Schol-
ars understood the substantial conceptual difficulties
with observing a relationship between the balance of
power and war, and they attempted to resolve these
issues by theorizing about different behavioral ex-
pectations for satisfied and dissatisfied states. Yet, this
theorizing was rarely explicit and left empirical tests
of the balance of power and war with few sharp
rationalist hypotheses to be evaluated. There is now
reason to believe it is possible to provide answers to
these enduring questions. The application of bargain-
ing theory to the study of international conflict has
provided a new avenue for exploring these questions
theoretically (Fearon 1995; Gartzke 1999; Reiter 2003).
Yet, little empirical evidence has been brought to bear
on the bargaining explanation for war as it relates to
the distribution of power. Since bargaining theory
provides some sharp rationalist hypotheses about the
effect of the distribution of power on conflict, what

remains to test these hypotheses is a credible empiri-
cal strategy for quantifying the theoretical concepts
from bargaining theory, and a research design that is
true to the theoretical model.

Perhaps the greatest empirical challenge to eval-
uating the bargaining model of war is to develop an
indicator of the ex ante distribution of benefits in
order to measure the context for conflict caused by
a particular distribution of power. Scholars have
exerted some effort in operationalizing contextual
effects in terms of alliance patterns, military buildups,
and the correlations among states’ United Nations
roll-call voting. We believe the next important step in
research on power and war is to apply a credible
contextual measure of the distribution of benefits to
evaluate hypotheses from bargaining theories of war.
One important contribution of our paper is that we
develop a measure of the distribution of benefits in
order to test the principle hypothesis of Powell’s
(1999) bargaining model of war. Using a Markov
Chain Monte Carlo (MCMC) technique and United
Nations (UN) roll-call data, we build such a measure
and test the effect of the distribution of power on
conflict while accounting for the context given by the
distribution of benefits. The empirical model we
report closely mirrors the functional form and con-
text of the equilibrium from Powell’s bargaining
model. Our results are striking in how strongly they
confirm the intuition of the bargaining model and fit
with the explicit functional form relating capabilities
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of power and conflict suggests that the relationship
between power and war is more complex than tradi-
tional models would imply. The two principle tradi-
tional claims, balancing and parity, suggest direct
relationships between power and war as illustrated in
Figure 1.

Figure 1 (following Powell 1996, 1999) illustrates
the claims of the balance of power and parity argu-
ments and shows principally that the anticipated
effects of power on war are contrary to one another
and are mutually exclusive of one another. Moreover,
Figure 1 shows that how the distribution of power
shapes the chances of war is independent of the dis-
tribution of benefits in most extant work. According
to balance of power claims, the chances of war are
greatest when imbalances occur or as some state
becomes preponderantly strong. The U-shaped curve
in Figure 1 represents the balance of power contention.
The inverted parabola represents the parity argument
that the risk of war is greatest when states are at parity
because of their collective uncertainty about the likely
outcome of war. These curves probably provide a nice
illustration of what Vasquez has in mind as ‘‘overly
mechanistic’’ claims about changes in power and the
onset of war. The bargaining model relaxes that
mechanistic element by providing for the strategic
structure of states’ interactions to shape the probability
of war in ways that account for both power and the
issues over which states might ultimately fight. In the
next section, we focus on one particular bargaining
model of war from which we draw hypotheses.

Bargaining Models of Power
and War

In general, theories and models in the balance of
power and parity camps make their assertions about

power and war in the context of general state
interactions rather than in the specific context of a
bargaining framework (Wagner 1994). Their ap-
proach, unlike the bargaining framework, does not
formally consider the nature of demands, the stakes
over which states bargain, the costs associated with
conflict, or most importantly, the interrelationships
of these with power. Bargaining models of power
and war, on the other hand, suggest a relationship
between the distribution of power, what states will
demand when they commence bargaining in crises,
and the outbreak of war (Fearon 1995; Powell 1996,
1999; Werner 1999). These scholars claim that states
evaluate the dyadic distribution of benefits in light of
the dyadic distribution of power and decide whether
to make demands about reallocating the distribution
of benefits with respect to the distribution of power.
So states of equal power who also have equal share
in the benefits of the international system (say, the
division of territory as Powell does), are less likely to
fight than are equally powerful states who have
decidedly unequal benefits. In the first case, the two
states have little over which to fight, provided neither
the distribution of power nor the distribution of
benefits shifts dramatically. In the second case, the
state with fewer benefits has incentives to demand a
greater share from its counterpart. Both the amount
of the demand and the probability of war arise from
the imbalance between the distribution of power and
the distribution of benefits ex ante. So in sum,
disparity between the distribution of power and the
distribution of benefits increases the chances of war.
This implies something very different from tradi-
tional power-based explanations of conflict in that we
might expect war either when states have equal power
or when they are clearly disparate in their capabilities,
depending on how benefits are divided.

Let us briefly sketch the intuition of this bargain-
ing model and its equilibrium for the sake of clarity.1

Suppose two states disagree over the status quo
division of some good, for instance territory. A
dissatisfied state, the challenger, believes it is entitled
to a greater share of the territory than it holds under

FIGURE 1 Extant Theories of the Distribution of
Power and the Chances of War:
Theoretical expectations of balance of
power (dashed parabola) and parity
argument (dotted parabola) regarding
how the distribution of power
influences the probability of war.
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1In this discussion, we illustrate the notion of ‘‘benefits’’ by
referring to the division of territory, both because territory
comprises an issue over which states often bargain and fight,
and to maintain consistency between our discussion and Powell’s
(where he also uses territory for illustration). But the benefits
over which states might bargain are much more heterogeneous,
sometimes entailing ideology, elements of religion or culture,
economic factors, etc. This is an important point since the UNGA
roll-call voting data from which we derive our key variable also
represents the heterogeneous issues states bargain over.
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remains to test these hypotheses is a credible empiri-
cal strategy for quantifying the theoretical concepts
from bargaining theory, and a research design that is
true to the theoretical model.

Perhaps the greatest empirical challenge to eval-
uating the bargaining model of war is to develop an
indicator of the ex ante distribution of benefits in
order to measure the context for conflict caused by
a particular distribution of power. Scholars have
exerted some effort in operationalizing contextual
effects in terms of alliance patterns, military buildups,
and the correlations among states’ United Nations
roll-call voting. We believe the next important step in
research on power and war is to apply a credible
contextual measure of the distribution of benefits to
evaluate hypotheses from bargaining theories of war.
One important contribution of our paper is that we
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(1999) bargaining model of war. Using a Markov
Chain Monte Carlo (MCMC) technique and United
Nations (UN) roll-call data, we build such a measure
and test the effect of the distribution of power on
conflict while accounting for the context given by the
distribution of benefits. The empirical model we
report closely mirrors the functional form and con-
text of the equilibrium from Powell’s bargaining
model. Our results are striking in how strongly they
confirm the intuition of the bargaining model and fit
with the explicit functional form relating capabilities
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data (Singer, Bremer, and Stuckey 1972).11 Pursuant
to the discussion above, we operationalize the dis-
tribution of benefits by measuring the ideological
distance between the two states in the dyad in terms
of the distance between the states’ revealed ideal point
estimates derived from the UNGA voting data.12

The hypothesis we want to test is that divergences
between the distributions of power and benefits will be
associated with conflict whereas convergences between
those distributions will not. Another way to describe
the hypothesis is that the effect of the distribution of
power depends on its relationship to the distribution
of benefits (and we prefer to state this in terms of the
distribution of power since the literature on power is
our principle interest here). So, for instance, when the
distribution of power is even, whether that distribu-
tion will provoke war or not depends on whether the
states in the dyad are satisfied with the status quo
distribution of benefits. If the distribution of benefits
reflects the distribution of power (that is, the distri-
bution of benefits also is equal), the the chances of war
are low. On the other hand, if the distribution of
benefits is skewed in favor of one state and to the
disadvantage of the other, then the equal distribution
of power (conditioned on the unequal distribution of
benefits) will produce a higher chance of war.

These only represent two points on a continuum
of the interaction between the distributions of power
and benefits, but they serve to illustrate the argument
and what we expect our empirical model should reveal.
Since we are interested in the differences between the
distribution of capabilities and the distribution of
benefits, we realize this empirically by standardizing

our measures of benefits (q) and power (p) (bounded
between zero and one), and then computing:13

jq� pj
and

ðq� pÞ2

These terms exactly represent the terms and functional
form in the equilibrium from Powell’s (1999) model
and provide the means for testing the relationships be-
tween the distributions of power and benefits and armed
conflict. We can write the empirical model this way:

y�5 Xbþ Zg þ u ð1Þ

where y* is a latent measure of conflict; its empirical
realization, y equals one when y* . 0 and zero other-
wise. We use the Militarized Interstate Dispute data to
measure this dichotomous indicator of conflict (Ghosn,
Palmer, and Bremer 2004). Our dependent variable
takes on a value of one in years when a dyad com-
mences a militarized dispute, zero otherwise. Further,
X is a matrix of independent variables including the
two variables computed above: the absolute value of
the difference between the distribution of power and
the distribution of benefits, and this same variable
squared. These terms represent |q – p| – (q – p)2 as
noted above. Note that we measure these at t – 1 to
ensure the distributions of power and benefits are tem-
porally antecedent to the dependent variable. In ad-
dition, Z is a matrix of controls (detailed below)
including democracy, intercapital distance, alliance ties,
major power status, and controls for temporal depend-
ence. The error term is assumed to be distributed
standard normal and uncorrelated with X and Z, so we
estimate a probit model. The parameters to be esti-
mated are contained in b and g.

The results from this model appear in Table 1 along
with two more fully specified models. Across all three
models, our empirical analysis is consistent with the
theoretical model. The differences between the distri-
butions of power and benefits are statistically distin-
guishable from zero in all models; joint significance
tests for the two terms together also show they are
jointly significant in all three models.14 In all three

11The distribution of power is given by the difference between the
stronger and weaker states’ CINC scores. We subtract the weaker
from the stronger state; the metric is the percent of capabilities in
the system held by each state in a given year. As a ratio of a state’s
capabilities to those of the system, CINC scores are a form of
contest success function. In conceiving of p in the bargaining model
of war, Powell and others are thinking of the chances of prevailing
in the costly lottery of war. The most straightforward empirical
referent for p, we believe, is the linear difference in CINC scores
because it is a simple description of the likelihood of either state’s
success in war. Moreover, the linear difference in CINC scores is
commensurate with our measure of q, which is the linear difference
between estimated ideal points. We have estimated the models using
differences in relative capabilities ([pa/(pa + pb)] – [pb/(pa + pb)],
which simplifies to (pa – pb)/(pa + pb)), knowing that the differ-
ence between two ratios of CINC scores (themselves already ratios)
would introduce estimation uncertainty into the model. Some of
these models match theoretical expectations while others do not.
We prefer the linear difference in CINC scores for their inter-
pretive ease and their comparability to our measure of benefits.

12The distribution of benefits is simply one state’s estimated ideal
point minus the other’s estimated ideal point—we subtract the
smaller from the larger so the resulting scale is oriented exactly
like the measure of the distribution of power.

13We standardize these two measures because, on their natural
scales, the measure of the distribution of power dominates the
measure of the distribution of benefits. Having estimated the
model with unstandardized variables and with variables stand-
ardized but without bounds, we can say this scaling method does
not change the substantive or statistical results.

14Tests that b [|q – p|t–1] and b [(q – p)2t–1] are jointly significant:
Model 1, x2 109.66; Model 2, x2 46.29; and Model 3, x2 48.34.
In all three cases, these x2 values are significant, p # .001.
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indicator of the ex ante distribution of benefits in
order to measure the context for conflict caused by
a particular distribution of power. Scholars have
exerted some effort in operationalizing contextual
effects in terms of alliance patterns, military buildups,
and the correlations among states’ United Nations
roll-call voting. We believe the next important step in
research on power and war is to apply a credible
contextual measure of the distribution of benefits to
evaluate hypotheses from bargaining theories of war.
One important contribution of our paper is that we
develop a measure of the distribution of benefits in
order to test the principle hypothesis of Powell’s
(1999) bargaining model of war. Using a Markov
Chain Monte Carlo (MCMC) technique and United
Nations (UN) roll-call data, we build such a measure
and test the effect of the distribution of power on
conflict while accounting for the context given by the
distribution of benefits. The empirical model we
report closely mirrors the functional form and con-
text of the equilibrium from Powell’s bargaining
model. Our results are striking in how strongly they
confirm the intuition of the bargaining model and fit
with the explicit functional form relating capabilities
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data (Singer, Bremer, and Stuckey 1972).11 Pursuant
to the discussion above, we operationalize the dis-
tribution of benefits by measuring the ideological
distance between the two states in the dyad in terms
of the distance between the states’ revealed ideal point
estimates derived from the UNGA voting data.12

The hypothesis we want to test is that divergences
between the distributions of power and benefits will be
associated with conflict whereas convergences between
those distributions will not. Another way to describe
the hypothesis is that the effect of the distribution of
power depends on its relationship to the distribution
of benefits (and we prefer to state this in terms of the
distribution of power since the literature on power is
our principle interest here). So, for instance, when the
distribution of power is even, whether that distribu-
tion will provoke war or not depends on whether the
states in the dyad are satisfied with the status quo
distribution of benefits. If the distribution of benefits
reflects the distribution of power (that is, the distri-
bution of benefits also is equal), the the chances of war
are low. On the other hand, if the distribution of
benefits is skewed in favor of one state and to the
disadvantage of the other, then the equal distribution
of power (conditioned on the unequal distribution of
benefits) will produce a higher chance of war.

These only represent two points on a continuum
of the interaction between the distributions of power
and benefits, but they serve to illustrate the argument
and what we expect our empirical model should reveal.
Since we are interested in the differences between the
distribution of capabilities and the distribution of
benefits, we realize this empirically by standardizing

our measures of benefits (q) and power (p) (bounded
between zero and one), and then computing:13

jq� pj
and

ðq� pÞ2

These terms exactly represent the terms and functional
form in the equilibrium from Powell’s (1999) model
and provide the means for testing the relationships be-
tween the distributions of power and benefits and armed
conflict. We can write the empirical model this way:

y�5 Xbþ Zg þ u ð1Þ

where y* is a latent measure of conflict; its empirical
realization, y equals one when y* . 0 and zero other-
wise. We use the Militarized Interstate Dispute data to
measure this dichotomous indicator of conflict (Ghosn,
Palmer, and Bremer 2004). Our dependent variable
takes on a value of one in years when a dyad com-
mences a militarized dispute, zero otherwise. Further,
X is a matrix of independent variables including the
two variables computed above: the absolute value of
the difference between the distribution of power and
the distribution of benefits, and this same variable
squared. These terms represent |q – p| – (q – p)2 as
noted above. Note that we measure these at t – 1 to
ensure the distributions of power and benefits are tem-
porally antecedent to the dependent variable. In ad-
dition, Z is a matrix of controls (detailed below)
including democracy, intercapital distance, alliance ties,
major power status, and controls for temporal depend-
ence. The error term is assumed to be distributed
standard normal and uncorrelated with X and Z, so we
estimate a probit model. The parameters to be esti-
mated are contained in b and g.

The results from this model appear in Table 1 along
with two more fully specified models. Across all three
models, our empirical analysis is consistent with the
theoretical model. The differences between the distri-
butions of power and benefits are statistically distin-
guishable from zero in all models; joint significance
tests for the two terms together also show they are
jointly significant in all three models.14 In all three

11The distribution of power is given by the difference between the
stronger and weaker states’ CINC scores. We subtract the weaker
from the stronger state; the metric is the percent of capabilities in
the system held by each state in a given year. As a ratio of a state’s
capabilities to those of the system, CINC scores are a form of
contest success function. In conceiving of p in the bargaining model
of war, Powell and others are thinking of the chances of prevailing
in the costly lottery of war. The most straightforward empirical
referent for p, we believe, is the linear difference in CINC scores
because it is a simple description of the likelihood of either state’s
success in war. Moreover, the linear difference in CINC scores is
commensurate with our measure of q, which is the linear difference
between estimated ideal points. We have estimated the models using
differences in relative capabilities ([pa/(pa + pb)] – [pb/(pa + pb)],
which simplifies to (pa – pb)/(pa + pb)), knowing that the differ-
ence between two ratios of CINC scores (themselves already ratios)
would introduce estimation uncertainty into the model. Some of
these models match theoretical expectations while others do not.
We prefer the linear difference in CINC scores for their inter-
pretive ease and their comparability to our measure of benefits.

12The distribution of benefits is simply one state’s estimated ideal
point minus the other’s estimated ideal point—we subtract the
smaller from the larger so the resulting scale is oriented exactly
like the measure of the distribution of power.

13We standardize these two measures because, on their natural
scales, the measure of the distribution of power dominates the
measure of the distribution of benefits. Having estimated the
model with unstandardized variables and with variables stand-
ardized but without bounds, we can say this scaling method does
not change the substantive or statistical results.

14Tests that b [|q – p|t–1] and b [(q – p)2t–1] are jointly significant:
Model 1, x2 109.66; Model 2, x2 46.29; and Model 3, x2 48.34.
In all three cases, these x2 values are significant, p # .001.
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chances of armed conflict. However, theories of bargaining indicate that power’s influence on war depends on the
ex ante distribution of benefits and has a specific functional form. We test that claim, showing that the effect of
power on war rests heavily on the distribution of benefits. Our findings strongly suggest bargaining explanations
may subsume other arguments about power and war both theoretically and empirically.

H
ow does the distribution of power affect the
probability of conflict? Is it possible to
specify a distribution of power that is

especially likely to lead to conflict? Or does the effect
of the distribution of power depend on contextual
factors such as the prevailing distribution of territory
or other benefits? Scholars have asked these questions
since the emergence of world politics as a subfield of
political science, yet to a great extent these questions
remain unanswered.

The earliest work on the distribution of power
and conflict recognized that context mattered. Schol-
ars understood the substantial conceptual difficulties
with observing a relationship between the balance of
power and war, and they attempted to resolve these
issues by theorizing about different behavioral ex-
pectations for satisfied and dissatisfied states. Yet, this
theorizing was rarely explicit and left empirical tests
of the balance of power and war with few sharp
rationalist hypotheses to be evaluated. There is now
reason to believe it is possible to provide answers to
these enduring questions. The application of bargain-
ing theory to the study of international conflict has
provided a new avenue for exploring these questions
theoretically (Fearon 1995; Gartzke 1999; Reiter 2003).
Yet, little empirical evidence has been brought to bear
on the bargaining explanation for war as it relates to
the distribution of power. Since bargaining theory
provides some sharp rationalist hypotheses about the
effect of the distribution of power on conflict, what

remains to test these hypotheses is a credible empiri-
cal strategy for quantifying the theoretical concepts
from bargaining theory, and a research design that is
true to the theoretical model.

Perhaps the greatest empirical challenge to eval-
uating the bargaining model of war is to develop an
indicator of the ex ante distribution of benefits in
order to measure the context for conflict caused by
a particular distribution of power. Scholars have
exerted some effort in operationalizing contextual
effects in terms of alliance patterns, military buildups,
and the correlations among states’ United Nations
roll-call voting. We believe the next important step in
research on power and war is to apply a credible
contextual measure of the distribution of benefits to
evaluate hypotheses from bargaining theories of war.
One important contribution of our paper is that we
develop a measure of the distribution of benefits in
order to test the principle hypothesis of Powell’s
(1999) bargaining model of war. Using a Markov
Chain Monte Carlo (MCMC) technique and United
Nations (UN) roll-call data, we build such a measure
and test the effect of the distribution of power on
conflict while accounting for the context given by the
distribution of benefits. The empirical model we
report closely mirrors the functional form and con-
text of the equilibrium from Powell’s bargaining
model. Our results are striking in how strongly they
confirm the intuition of the bargaining model and fit
with the explicit functional form relating capabilities
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distribution of benefits at least until the early 1990s.
On the other hand, the U.S.-U.K. dyad should see the
distributions of power and benefits move in tandem
(relatively speaking) over time.

Figure 3 presents the distribution of power and
our measure of the distribution of benefits for the
U.S.-British dyad, and for the U.S.-Soviet dyad.
Figure 3(a) reveals that the distribution of power
and benefits for the NATO allies looks to be in line
with what bargaining theory suggests. Although the
distribution of benefits fluctuates from time to time,
the long-term trend is one that follows the distribu-
tion of power between the two states. The fluctuation
in the distribution of benefits is in a narrow range; we
interpret these fluctuations as measurement error.
With no significant gap between power and prefer-
ences, it is not surprising that neither state resorted to
the use of military force against the other.

In the U.S.-Soviet case illustrated in Figure 3(b),
a large gap exists between relative power and the
distribution of benefits throughout the Cold War
period. The balance of power suggests that benefits
should be distributed evenly. Yet the nature of the
international system during the Cold War was such
that the distribution of benefits was highly skewed. It
is precisely this divergence that set the stage for
conflict. The extant distribution of benefits was most
likely unacceptable for a state as powerful as the
Soviet Union and thus demands made during crises
would have been expressly intended to address the
large discrepancy in the distribution of benefits.
Again, the distribution of benefits in the U.S.-Soviet
dyad fluctuates in a narrow range, but the distribu-
tion of benefits remains substantially separated from
the distribution of power (unlike the NATO dyad).
This divergence between the distributions of power
and benefits characterize a dyad that engaged in
repeated conflict over the Cold War period.

These two cases provide some evidence of the
validity of our measures of the distributions of
benefits and power. More generally, our measure of
the distribution of benefits varies substantially even
in dyads whose preferences seem like they should
always be similar or always be dissimilar. For in-
stance, the U.S.-U.K. dyad in Figure 3(a) exhibits
substantial variability even though the United States
and United Kingdom are allied against the Soviets
throughout much of the period of our study. Like-
wise, even though India and Pakistan have dissimilar
preferences (principally over the distribution of
territory), their relative preferences vary in statisti-
cally significant ways over the period of the study.
Our estimates of Iran and Iraq’s preferences also vary
significantly over time even though their preferences
are divergent nearly all the time. The upshot is that
the measure both behaves as we would anticipate,
and varies in dyads whose preferences over the
distribution of benefits should be relatively stable.
That variation is itself evidence that UN voting varies
and is not strictly fixed by well-known dynamics like
the Cold War or the voting of the Group of 77, nor
by dyadic rivalries (like those between Iran and Iraq,
or India and Pakistan). We now employ our meas-
ures of the distribution of benefits and the distribu-
tion of power in an empirical model to examine how
these distributions jointly influence the chances of
conflict.

Empirical Strategy

We adopt a dyad year design for all states and years
that we have data on United Nations’ roll-call data
(1946–2000). We operationalize the distribution of
power by measuring dyadic differences in military
capabilities using the Correlates of War CINC score

FIGURE 3 Two Dyadic Distributions of Power and Benefits, 1946–2000
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data (Singer, Bremer, and Stuckey 1972).11 Pursuant
to the discussion above, we operationalize the dis-
tribution of benefits by measuring the ideological
distance between the two states in the dyad in terms
of the distance between the states’ revealed ideal point
estimates derived from the UNGA voting data.12

The hypothesis we want to test is that divergences
between the distributions of power and benefits will be
associated with conflict whereas convergences between
those distributions will not. Another way to describe
the hypothesis is that the effect of the distribution of
power depends on its relationship to the distribution
of benefits (and we prefer to state this in terms of the
distribution of power since the literature on power is
our principle interest here). So, for instance, when the
distribution of power is even, whether that distribu-
tion will provoke war or not depends on whether the
states in the dyad are satisfied with the status quo
distribution of benefits. If the distribution of benefits
reflects the distribution of power (that is, the distri-
bution of benefits also is equal), the the chances of war
are low. On the other hand, if the distribution of
benefits is skewed in favor of one state and to the
disadvantage of the other, then the equal distribution
of power (conditioned on the unequal distribution of
benefits) will produce a higher chance of war.

These only represent two points on a continuum
of the interaction between the distributions of power
and benefits, but they serve to illustrate the argument
and what we expect our empirical model should reveal.
Since we are interested in the differences between the
distribution of capabilities and the distribution of
benefits, we realize this empirically by standardizing

our measures of benefits (q) and power (p) (bounded
between zero and one), and then computing:13

jq� pj
and

ðq� pÞ2

These terms exactly represent the terms and functional
form in the equilibrium from Powell’s (1999) model
and provide the means for testing the relationships be-
tween the distributions of power and benefits and armed
conflict. We can write the empirical model this way:

y�5 Xbþ Zg þ u ð1Þ

where y* is a latent measure of conflict; its empirical
realization, y equals one when y* . 0 and zero other-
wise. We use the Militarized Interstate Dispute data to
measure this dichotomous indicator of conflict (Ghosn,
Palmer, and Bremer 2004). Our dependent variable
takes on a value of one in years when a dyad com-
mences a militarized dispute, zero otherwise. Further,
X is a matrix of independent variables including the
two variables computed above: the absolute value of
the difference between the distribution of power and
the distribution of benefits, and this same variable
squared. These terms represent |q – p| – (q – p)2 as
noted above. Note that we measure these at t – 1 to
ensure the distributions of power and benefits are tem-
porally antecedent to the dependent variable. In ad-
dition, Z is a matrix of controls (detailed below)
including democracy, intercapital distance, alliance ties,
major power status, and controls for temporal depend-
ence. The error term is assumed to be distributed
standard normal and uncorrelated with X and Z, so we
estimate a probit model. The parameters to be esti-
mated are contained in b and g.

The results from this model appear in Table 1 along
with two more fully specified models. Across all three
models, our empirical analysis is consistent with the
theoretical model. The differences between the distri-
butions of power and benefits are statistically distin-
guishable from zero in all models; joint significance
tests for the two terms together also show they are
jointly significant in all three models.14 In all three

11The distribution of power is given by the difference between the
stronger and weaker states’ CINC scores. We subtract the weaker
from the stronger state; the metric is the percent of capabilities in
the system held by each state in a given year. As a ratio of a state’s
capabilities to those of the system, CINC scores are a form of
contest success function. In conceiving of p in the bargaining model
of war, Powell and others are thinking of the chances of prevailing
in the costly lottery of war. The most straightforward empirical
referent for p, we believe, is the linear difference in CINC scores
because it is a simple description of the likelihood of either state’s
success in war. Moreover, the linear difference in CINC scores is
commensurate with our measure of q, which is the linear difference
between estimated ideal points. We have estimated the models using
differences in relative capabilities ([pa/(pa + pb)] – [pb/(pa + pb)],
which simplifies to (pa – pb)/(pa + pb)), knowing that the differ-
ence between two ratios of CINC scores (themselves already ratios)
would introduce estimation uncertainty into the model. Some of
these models match theoretical expectations while others do not.
We prefer the linear difference in CINC scores for their inter-
pretive ease and their comparability to our measure of benefits.

12The distribution of benefits is simply one state’s estimated ideal
point minus the other’s estimated ideal point—we subtract the
smaller from the larger so the resulting scale is oriented exactly
like the measure of the distribution of power.

13We standardize these two measures because, on their natural
scales, the measure of the distribution of power dominates the
measure of the distribution of benefits. Having estimated the
model with unstandardized variables and with variables stand-
ardized but without bounds, we can say this scaling method does
not change the substantive or statistical results.

14Tests that b [|q – p|t–1] and b [(q – p)2t–1] are jointly significant:
Model 1, x2 109.66; Model 2, x2 46.29; and Model 3, x2 48.34.
In all three cases, these x2 values are significant, p # .001.
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data (Singer, Bremer, and Stuckey 1972).11 Pursuant
to the discussion above, we operationalize the dis-
tribution of benefits by measuring the ideological
distance between the two states in the dyad in terms
of the distance between the states’ revealed ideal point
estimates derived from the UNGA voting data.12

The hypothesis we want to test is that divergences
between the distributions of power and benefits will be
associated with conflict whereas convergences between
those distributions will not. Another way to describe
the hypothesis is that the effect of the distribution of
power depends on its relationship to the distribution
of benefits (and we prefer to state this in terms of the
distribution of power since the literature on power is
our principle interest here). So, for instance, when the
distribution of power is even, whether that distribu-
tion will provoke war or not depends on whether the
states in the dyad are satisfied with the status quo
distribution of benefits. If the distribution of benefits
reflects the distribution of power (that is, the distri-
bution of benefits also is equal), the the chances of war
are low. On the other hand, if the distribution of
benefits is skewed in favor of one state and to the
disadvantage of the other, then the equal distribution
of power (conditioned on the unequal distribution of
benefits) will produce a higher chance of war.

These only represent two points on a continuum
of the interaction between the distributions of power
and benefits, but they serve to illustrate the argument
and what we expect our empirical model should reveal.
Since we are interested in the differences between the
distribution of capabilities and the distribution of
benefits, we realize this empirically by standardizing

our measures of benefits (q) and power (p) (bounded
between zero and one), and then computing:13

jq� pj
and

ðq� pÞ2

These terms exactly represent the terms and functional
form in the equilibrium from Powell’s (1999) model
and provide the means for testing the relationships be-
tween the distributions of power and benefits and armed
conflict. We can write the empirical model this way:

y�5 Xbþ Zg þ u ð1Þ

where y* is a latent measure of conflict; its empirical
realization, y equals one when y* . 0 and zero other-
wise. We use the Militarized Interstate Dispute data to
measure this dichotomous indicator of conflict (Ghosn,
Palmer, and Bremer 2004). Our dependent variable
takes on a value of one in years when a dyad com-
mences a militarized dispute, zero otherwise. Further,
X is a matrix of independent variables including the
two variables computed above: the absolute value of
the difference between the distribution of power and
the distribution of benefits, and this same variable
squared. These terms represent |q – p| – (q – p)2 as
noted above. Note that we measure these at t – 1 to
ensure the distributions of power and benefits are tem-
porally antecedent to the dependent variable. In ad-
dition, Z is a matrix of controls (detailed below)
including democracy, intercapital distance, alliance ties,
major power status, and controls for temporal depend-
ence. The error term is assumed to be distributed
standard normal and uncorrelated with X and Z, so we
estimate a probit model. The parameters to be esti-
mated are contained in b and g.

The results from this model appear in Table 1 along
with two more fully specified models. Across all three
models, our empirical analysis is consistent with the
theoretical model. The differences between the distri-
butions of power and benefits are statistically distin-
guishable from zero in all models; joint significance
tests for the two terms together also show they are
jointly significant in all three models.14 In all three

11The distribution of power is given by the difference between the
stronger and weaker states’ CINC scores. We subtract the weaker
from the stronger state; the metric is the percent of capabilities in
the system held by each state in a given year. As a ratio of a state’s
capabilities to those of the system, CINC scores are a form of
contest success function. In conceiving of p in the bargaining model
of war, Powell and others are thinking of the chances of prevailing
in the costly lottery of war. The most straightforward empirical
referent for p, we believe, is the linear difference in CINC scores
because it is a simple description of the likelihood of either state’s
success in war. Moreover, the linear difference in CINC scores is
commensurate with our measure of q, which is the linear difference
between estimated ideal points. We have estimated the models using
differences in relative capabilities ([pa/(pa + pb)] – [pb/(pa + pb)],
which simplifies to (pa – pb)/(pa + pb)), knowing that the differ-
ence between two ratios of CINC scores (themselves already ratios)
would introduce estimation uncertainty into the model. Some of
these models match theoretical expectations while others do not.
We prefer the linear difference in CINC scores for their inter-
pretive ease and their comparability to our measure of benefits.

12The distribution of benefits is simply one state’s estimated ideal
point minus the other’s estimated ideal point—we subtract the
smaller from the larger so the resulting scale is oriented exactly
like the measure of the distribution of power.

13We standardize these two measures because, on their natural
scales, the measure of the distribution of power dominates the
measure of the distribution of benefits. Having estimated the
model with unstandardized variables and with variables stand-
ardized but without bounds, we can say this scaling method does
not change the substantive or statistical results.

14Tests that b [|q – p|t–1] and b [(q – p)2t–1] are jointly significant:
Model 1, x2 109.66; Model 2, x2 46.29; and Model 3, x2 48.34.
In all three cases, these x2 values are significant, p # .001.
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ex ante distribution of benefits and has a specific functional form. We test that claim, showing that the effect of
power on war rests heavily on the distribution of benefits. Our findings strongly suggest bargaining explanations
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H
ow does the distribution of power affect the
probability of conflict? Is it possible to
specify a distribution of power that is

especially likely to lead to conflict? Or does the effect
of the distribution of power depend on contextual
factors such as the prevailing distribution of territory
or other benefits? Scholars have asked these questions
since the emergence of world politics as a subfield of
political science, yet to a great extent these questions
remain unanswered.

The earliest work on the distribution of power
and conflict recognized that context mattered. Schol-
ars understood the substantial conceptual difficulties
with observing a relationship between the balance of
power and war, and they attempted to resolve these
issues by theorizing about different behavioral ex-
pectations for satisfied and dissatisfied states. Yet, this
theorizing was rarely explicit and left empirical tests
of the balance of power and war with few sharp
rationalist hypotheses to be evaluated. There is now
reason to believe it is possible to provide answers to
these enduring questions. The application of bargain-
ing theory to the study of international conflict has
provided a new avenue for exploring these questions
theoretically (Fearon 1995; Gartzke 1999; Reiter 2003).
Yet, little empirical evidence has been brought to bear
on the bargaining explanation for war as it relates to
the distribution of power. Since bargaining theory
provides some sharp rationalist hypotheses about the
effect of the distribution of power on conflict, what

remains to test these hypotheses is a credible empiri-
cal strategy for quantifying the theoretical concepts
from bargaining theory, and a research design that is
true to the theoretical model.

Perhaps the greatest empirical challenge to eval-
uating the bargaining model of war is to develop an
indicator of the ex ante distribution of benefits in
order to measure the context for conflict caused by
a particular distribution of power. Scholars have
exerted some effort in operationalizing contextual
effects in terms of alliance patterns, military buildups,
and the correlations among states’ United Nations
roll-call voting. We believe the next important step in
research on power and war is to apply a credible
contextual measure of the distribution of benefits to
evaluate hypotheses from bargaining theories of war.
One important contribution of our paper is that we
develop a measure of the distribution of benefits in
order to test the principle hypothesis of Powell’s
(1999) bargaining model of war. Using a Markov
Chain Monte Carlo (MCMC) technique and United
Nations (UN) roll-call data, we build such a measure
and test the effect of the distribution of power on
conflict while accounting for the context given by the
distribution of benefits. The empirical model we
report closely mirrors the functional form and con-
text of the equilibrium from Powell’s bargaining
model. Our results are striking in how strongly they
confirm the intuition of the bargaining model and fit
with the explicit functional form relating capabilities
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data (Singer, Bremer, and Stuckey 1972).11 Pursuant
to the discussion above, we operationalize the dis-
tribution of benefits by measuring the ideological
distance between the two states in the dyad in terms
of the distance between the states’ revealed ideal point
estimates derived from the UNGA voting data.12

The hypothesis we want to test is that divergences
between the distributions of power and benefits will be
associated with conflict whereas convergences between
those distributions will not. Another way to describe
the hypothesis is that the effect of the distribution of
power depends on its relationship to the distribution
of benefits (and we prefer to state this in terms of the
distribution of power since the literature on power is
our principle interest here). So, for instance, when the
distribution of power is even, whether that distribu-
tion will provoke war or not depends on whether the
states in the dyad are satisfied with the status quo
distribution of benefits. If the distribution of benefits
reflects the distribution of power (that is, the distri-
bution of benefits also is equal), the the chances of war
are low. On the other hand, if the distribution of
benefits is skewed in favor of one state and to the
disadvantage of the other, then the equal distribution
of power (conditioned on the unequal distribution of
benefits) will produce a higher chance of war.

These only represent two points on a continuum
of the interaction between the distributions of power
and benefits, but they serve to illustrate the argument
and what we expect our empirical model should reveal.
Since we are interested in the differences between the
distribution of capabilities and the distribution of
benefits, we realize this empirically by standardizing

our measures of benefits (q) and power (p) (bounded
between zero and one), and then computing:13

jq� pj
and

ðq� pÞ2

These terms exactly represent the terms and functional
form in the equilibrium from Powell’s (1999) model
and provide the means for testing the relationships be-
tween the distributions of power and benefits and armed
conflict. We can write the empirical model this way:

y�5 Xbþ Zg þ u ð1Þ

where y* is a latent measure of conflict; its empirical
realization, y equals one when y* . 0 and zero other-
wise. We use the Militarized Interstate Dispute data to
measure this dichotomous indicator of conflict (Ghosn,
Palmer, and Bremer 2004). Our dependent variable
takes on a value of one in years when a dyad com-
mences a militarized dispute, zero otherwise. Further,
X is a matrix of independent variables including the
two variables computed above: the absolute value of
the difference between the distribution of power and
the distribution of benefits, and this same variable
squared. These terms represent |q – p| – (q – p)2 as
noted above. Note that we measure these at t – 1 to
ensure the distributions of power and benefits are tem-
porally antecedent to the dependent variable. In ad-
dition, Z is a matrix of controls (detailed below)
including democracy, intercapital distance, alliance ties,
major power status, and controls for temporal depend-
ence. The error term is assumed to be distributed
standard normal and uncorrelated with X and Z, so we
estimate a probit model. The parameters to be esti-
mated are contained in b and g.

The results from this model appear in Table 1 along
with two more fully specified models. Across all three
models, our empirical analysis is consistent with the
theoretical model. The differences between the distri-
butions of power and benefits are statistically distin-
guishable from zero in all models; joint significance
tests for the two terms together also show they are
jointly significant in all three models.14 In all three

11The distribution of power is given by the difference between the
stronger and weaker states’ CINC scores. We subtract the weaker
from the stronger state; the metric is the percent of capabilities in
the system held by each state in a given year. As a ratio of a state’s
capabilities to those of the system, CINC scores are a form of
contest success function. In conceiving of p in the bargaining model
of war, Powell and others are thinking of the chances of prevailing
in the costly lottery of war. The most straightforward empirical
referent for p, we believe, is the linear difference in CINC scores
because it is a simple description of the likelihood of either state’s
success in war. Moreover, the linear difference in CINC scores is
commensurate with our measure of q, which is the linear difference
between estimated ideal points. We have estimated the models using
differences in relative capabilities ([pa/(pa + pb)] – [pb/(pa + pb)],
which simplifies to (pa – pb)/(pa + pb)), knowing that the differ-
ence between two ratios of CINC scores (themselves already ratios)
would introduce estimation uncertainty into the model. Some of
these models match theoretical expectations while others do not.
We prefer the linear difference in CINC scores for their inter-
pretive ease and their comparability to our measure of benefits.

12The distribution of benefits is simply one state’s estimated ideal
point minus the other’s estimated ideal point—we subtract the
smaller from the larger so the resulting scale is oriented exactly
like the measure of the distribution of power.

13We standardize these two measures because, on their natural
scales, the measure of the distribution of power dominates the
measure of the distribution of benefits. Having estimated the
model with unstandardized variables and with variables stand-
ardized but without bounds, we can say this scaling method does
not change the substantive or statistical results.

14Tests that b [|q – p|t–1] and b [(q – p)2t–1] are jointly significant:
Model 1, x2 109.66; Model 2, x2 46.29; and Model 3, x2 48.34.
In all three cases, these x2 values are significant, p # .001.
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distribution of benefits at least until the early 1990s.
On the other hand, the U.S.-U.K. dyad should see the
distributions of power and benefits move in tandem
(relatively speaking) over time.

Figure 3 presents the distribution of power and
our measure of the distribution of benefits for the
U.S.-British dyad, and for the U.S.-Soviet dyad.
Figure 3(a) reveals that the distribution of power
and benefits for the NATO allies looks to be in line
with what bargaining theory suggests. Although the
distribution of benefits fluctuates from time to time,
the long-term trend is one that follows the distribu-
tion of power between the two states. The fluctuation
in the distribution of benefits is in a narrow range; we
interpret these fluctuations as measurement error.
With no significant gap between power and prefer-
ences, it is not surprising that neither state resorted to
the use of military force against the other.

In the U.S.-Soviet case illustrated in Figure 3(b),
a large gap exists between relative power and the
distribution of benefits throughout the Cold War
period. The balance of power suggests that benefits
should be distributed evenly. Yet the nature of the
international system during the Cold War was such
that the distribution of benefits was highly skewed. It
is precisely this divergence that set the stage for
conflict. The extant distribution of benefits was most
likely unacceptable for a state as powerful as the
Soviet Union and thus demands made during crises
would have been expressly intended to address the
large discrepancy in the distribution of benefits.
Again, the distribution of benefits in the U.S.-Soviet
dyad fluctuates in a narrow range, but the distribu-
tion of benefits remains substantially separated from
the distribution of power (unlike the NATO dyad).
This divergence between the distributions of power
and benefits characterize a dyad that engaged in
repeated conflict over the Cold War period.

These two cases provide some evidence of the
validity of our measures of the distributions of
benefits and power. More generally, our measure of
the distribution of benefits varies substantially even
in dyads whose preferences seem like they should
always be similar or always be dissimilar. For in-
stance, the U.S.-U.K. dyad in Figure 3(a) exhibits
substantial variability even though the United States
and United Kingdom are allied against the Soviets
throughout much of the period of our study. Like-
wise, even though India and Pakistan have dissimilar
preferences (principally over the distribution of
territory), their relative preferences vary in statisti-
cally significant ways over the period of the study.
Our estimates of Iran and Iraq’s preferences also vary
significantly over time even though their preferences
are divergent nearly all the time. The upshot is that
the measure both behaves as we would anticipate,
and varies in dyads whose preferences over the
distribution of benefits should be relatively stable.
That variation is itself evidence that UN voting varies
and is not strictly fixed by well-known dynamics like
the Cold War or the voting of the Group of 77, nor
by dyadic rivalries (like those between Iran and Iraq,
or India and Pakistan). We now employ our meas-
ures of the distribution of benefits and the distribu-
tion of power in an empirical model to examine how
these distributions jointly influence the chances of
conflict.

Empirical Strategy

We adopt a dyad year design for all states and years
that we have data on United Nations’ roll-call data
(1946–2000). We operationalize the distribution of
power by measuring dyadic differences in military
capabilities using the Correlates of War CINC score

FIGURE 3 Two Dyadic Distributions of Power and Benefits, 1946–2000
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data (Singer, Bremer, and Stuckey 1972).11 Pursuant
to the discussion above, we operationalize the dis-
tribution of benefits by measuring the ideological
distance between the two states in the dyad in terms
of the distance between the states’ revealed ideal point
estimates derived from the UNGA voting data.12

The hypothesis we want to test is that divergences
between the distributions of power and benefits will be
associated with conflict whereas convergences between
those distributions will not. Another way to describe
the hypothesis is that the effect of the distribution of
power depends on its relationship to the distribution
of benefits (and we prefer to state this in terms of the
distribution of power since the literature on power is
our principle interest here). So, for instance, when the
distribution of power is even, whether that distribu-
tion will provoke war or not depends on whether the
states in the dyad are satisfied with the status quo
distribution of benefits. If the distribution of benefits
reflects the distribution of power (that is, the distri-
bution of benefits also is equal), the the chances of war
are low. On the other hand, if the distribution of
benefits is skewed in favor of one state and to the
disadvantage of the other, then the equal distribution
of power (conditioned on the unequal distribution of
benefits) will produce a higher chance of war.

These only represent two points on a continuum
of the interaction between the distributions of power
and benefits, but they serve to illustrate the argument
and what we expect our empirical model should reveal.
Since we are interested in the differences between the
distribution of capabilities and the distribution of
benefits, we realize this empirically by standardizing

our measures of benefits (q) and power (p) (bounded
between zero and one), and then computing:13

jq� pj
and

ðq� pÞ2

These terms exactly represent the terms and functional
form in the equilibrium from Powell’s (1999) model
and provide the means for testing the relationships be-
tween the distributions of power and benefits and armed
conflict. We can write the empirical model this way:

y�5 Xbþ Zg þ u ð1Þ

where y* is a latent measure of conflict; its empirical
realization, y equals one when y* . 0 and zero other-
wise. We use the Militarized Interstate Dispute data to
measure this dichotomous indicator of conflict (Ghosn,
Palmer, and Bremer 2004). Our dependent variable
takes on a value of one in years when a dyad com-
mences a militarized dispute, zero otherwise. Further,
X is a matrix of independent variables including the
two variables computed above: the absolute value of
the difference between the distribution of power and
the distribution of benefits, and this same variable
squared. These terms represent |q – p| – (q – p)2 as
noted above. Note that we measure these at t – 1 to
ensure the distributions of power and benefits are tem-
porally antecedent to the dependent variable. In ad-
dition, Z is a matrix of controls (detailed below)
including democracy, intercapital distance, alliance ties,
major power status, and controls for temporal depend-
ence. The error term is assumed to be distributed
standard normal and uncorrelated with X and Z, so we
estimate a probit model. The parameters to be esti-
mated are contained in b and g.

The results from this model appear in Table 1 along
with two more fully specified models. Across all three
models, our empirical analysis is consistent with the
theoretical model. The differences between the distri-
butions of power and benefits are statistically distin-
guishable from zero in all models; joint significance
tests for the two terms together also show they are
jointly significant in all three models.14 In all three

11The distribution of power is given by the difference between the
stronger and weaker states’ CINC scores. We subtract the weaker
from the stronger state; the metric is the percent of capabilities in
the system held by each state in a given year. As a ratio of a state’s
capabilities to those of the system, CINC scores are a form of
contest success function. In conceiving of p in the bargaining model
of war, Powell and others are thinking of the chances of prevailing
in the costly lottery of war. The most straightforward empirical
referent for p, we believe, is the linear difference in CINC scores
because it is a simple description of the likelihood of either state’s
success in war. Moreover, the linear difference in CINC scores is
commensurate with our measure of q, which is the linear difference
between estimated ideal points. We have estimated the models using
differences in relative capabilities ([pa/(pa + pb)] – [pb/(pa + pb)],
which simplifies to (pa – pb)/(pa + pb)), knowing that the differ-
ence between two ratios of CINC scores (themselves already ratios)
would introduce estimation uncertainty into the model. Some of
these models match theoretical expectations while others do not.
We prefer the linear difference in CINC scores for their inter-
pretive ease and their comparability to our measure of benefits.

12The distribution of benefits is simply one state’s estimated ideal
point minus the other’s estimated ideal point—we subtract the
smaller from the larger so the resulting scale is oriented exactly
like the measure of the distribution of power.

13We standardize these two measures because, on their natural
scales, the measure of the distribution of power dominates the
measure of the distribution of benefits. Having estimated the
model with unstandardized variables and with variables stand-
ardized but without bounds, we can say this scaling method does
not change the substantive or statistical results.

14Tests that b [|q – p|t–1] and b [(q – p)2t–1] are jointly significant:
Model 1, x2 109.66; Model 2, x2 46.29; and Model 3, x2 48.34.
In all three cases, these x2 values are significant, p # .001.
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Existing research on power and war contends that the distribution of power exerts an independent effect on the
chances of armed conflict. However, theories of bargaining indicate that power’s influence on war depends on the
ex ante distribution of benefits and has a specific functional form. We test that claim, showing that the effect of
power on war rests heavily on the distribution of benefits. Our findings strongly suggest bargaining explanations
may subsume other arguments about power and war both theoretically and empirically.

H
ow does the distribution of power affect the
probability of conflict? Is it possible to
specify a distribution of power that is

especially likely to lead to conflict? Or does the effect
of the distribution of power depend on contextual
factors such as the prevailing distribution of territory
or other benefits? Scholars have asked these questions
since the emergence of world politics as a subfield of
political science, yet to a great extent these questions
remain unanswered.

The earliest work on the distribution of power
and conflict recognized that context mattered. Schol-
ars understood the substantial conceptual difficulties
with observing a relationship between the balance of
power and war, and they attempted to resolve these
issues by theorizing about different behavioral ex-
pectations for satisfied and dissatisfied states. Yet, this
theorizing was rarely explicit and left empirical tests
of the balance of power and war with few sharp
rationalist hypotheses to be evaluated. There is now
reason to believe it is possible to provide answers to
these enduring questions. The application of bargain-
ing theory to the study of international conflict has
provided a new avenue for exploring these questions
theoretically (Fearon 1995; Gartzke 1999; Reiter 2003).
Yet, little empirical evidence has been brought to bear
on the bargaining explanation for war as it relates to
the distribution of power. Since bargaining theory
provides some sharp rationalist hypotheses about the
effect of the distribution of power on conflict, what

remains to test these hypotheses is a credible empiri-
cal strategy for quantifying the theoretical concepts
from bargaining theory, and a research design that is
true to the theoretical model.

Perhaps the greatest empirical challenge to eval-
uating the bargaining model of war is to develop an
indicator of the ex ante distribution of benefits in
order to measure the context for conflict caused by
a particular distribution of power. Scholars have
exerted some effort in operationalizing contextual
effects in terms of alliance patterns, military buildups,
and the correlations among states’ United Nations
roll-call voting. We believe the next important step in
research on power and war is to apply a credible
contextual measure of the distribution of benefits to
evaluate hypotheses from bargaining theories of war.
One important contribution of our paper is that we
develop a measure of the distribution of benefits in
order to test the principle hypothesis of Powell’s
(1999) bargaining model of war. Using a Markov
Chain Monte Carlo (MCMC) technique and United
Nations (UN) roll-call data, we build such a measure
and test the effect of the distribution of power on
conflict while accounting for the context given by the
distribution of benefits. The empirical model we
report closely mirrors the functional form and con-
text of the equilibrium from Powell’s bargaining
model. Our results are striking in how strongly they
confirm the intuition of the bargaining model and fit
with the explicit functional form relating capabilities
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we need a proxy that predicts dispute outcomes well

the standard proxy (the capabilty ratio) predicts awfully

we use predictive algorithms to construct a better proxy



preview of the results

the capability ratio provides only a 1% improvement
over a null model

conversely, our proxy—the DOE score—provides a 20% 
improvement over the null using the same data

in a series of 18 replications, the DOE score outperformed 
the capability ratio 14 times
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we just made CINC sensitive to 
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useful predictor of dispute outcomes

so, we tried to use the capability ratio as a 
predictor of dispute outcomes using MID data

(88% of the 1,740 MIDs end in stalemate)



why the capability ratio may not be best

it did not 
go well
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ratio into an ordered
 logit model, we get a 
significant coefficent
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Probabilities for 
anything other 

than stalemate only 
range from 2–14%

if it’s doing this 
poorly in-sample...



Punchline One
capability ratios predict nothing

Punchline Two
our method predicts far better

Punchline Three
use DOE scores!
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listen to 
the data

step one

...but not greedily



tenets

give the data as many looks as possible
    • components
    • proportions
    • allow importance to vary over time

take out-of-sample performance seriously
    • cross-validation to measure prediction

blind with science
    • use a lot of flexible algorithms
    • find the best weighted average of them
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a little more meat on that bone

we use 7 estimators...
ordered logit

random forests
CART
C5.0

support vector machine
k-nearest neighbor

averaged neural networks

...on 4 specifications...
raw components

raw components + year
annual proportions

annual proportions + year

...plus miscellany.
null model

ordered logit on C.R.

that’s 30 total models
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measuring predictive power

cross validation:
          split
          fit
          repeat

used for:
          evaluating individual models
          constructing best weighted average of them

1.
2.
3.

1.
2.



our first task is to assess how 
well each model improves

 predictive power over the null
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a 1% improvement
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models do better, with most 
doing far better



how does this translate into 
how the ensemble uses the 

component models?
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the capability ratio receives a 
trival weight in the ensemble
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though to be fair, that doesn’t 
put it in any small minority



so what does this all
 mean for the ensemble’s
 predictive performance?
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than the candidate models
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the ensemble produces a 20% 
improvement over the null
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introducing the DOE score

we use our results to generated predicted 
probabilities for all dyads in all years

we refer to these as Dispute Outcome 
Expectations, or DOE scores

almost any time you could use a capability 
ratio, so too could you use a DOE score



3what our proxy 
did on its summer 

vacation
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we wonder whether the 
DOE scores improve 

in-sample fit and out-of-
sample prediction
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4wrap-up and 
conclusions



summary

we argue that proxies ought to predict well

we find that the industry standard predicts terribly

we develop a new way to construct a better proxy, 
which we find predicts far better

the proxy we construct generally performs better in the 
models peace scientists care most about
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most importantly
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