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missing from much empirical analysis in the field. Typical applications of logit and probit to theories

1 Ithough strategic interaction is at the heart of most international relations theory, it has largely been

of international conflict generally do not capture the structure of the strategic interdependence
implied by those theories. I demonstrate how to derive statistical discrete choice models of international
conflict that directly incorporate the theorized strategic interaction. I show this for a simple crisis interaction
model and then use Monte Carlo analysis to show that logit provides estimates with incorrect substantive
interpretations as well as fitted values that can be far from the true values. Finally, I reanalyze a well-known
game-theoretic model of war, Bueno de Mesquita and Lalman’s (1992) international interaction game. My
results indicate that there is at best modest empirical support for their model.

(1954) to Kissinger (1994) and Kagan (1995) all

detail the machinations of state leaders trying
to achieve their foreign policy goals through sometimes
peaceful but often violent means. Not surprisingly,
most international relations theories—especially those
of international conflict—assume that states behave
strategically. One might go so far as to say that strategic
interaction is the defining characteristic of interna-
tional relations.

In its most general form, strategic choice requires
only that a state (or substate actor) (1) have goals and
(2) in attempting to achieve them condition its behav-
ior on the expected behavior of others. For jointly
strategic interaction between two or more states, there
also must be some intersubjective recognition of each’s
options and goals and subsequent interdependent con-
ditioning of behavior. These goals can be as (not so)
simple as mere survival or as grand as world domina-
tion. The importance of strategic interaction lies in the
interdependence of decisions it creates among the states
in the international system.! States do not act in a
vacuum. Decisions to engage in arms production, enter
into alliances, and go to war are not independent of the
expected behavior of the other states in the system.
Their calculations are based on what they expect other
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1 See also Smith 1997, 1-3.

nations are currently planning to do or how they may
respond to particular actions.

A wide array of theories falling under the realist,
neorealist, and neoliberal rubrics make the above
general assumptions. In their various manifestations,
theories about power balancing, war, deterrence, alli-
ances, crisis bargaining, and cooperation all assume
that state leaders behave strategically. A large subset of
these have outcomes that can be thought of as resulting
from the strategic interaction of states who make
choices over discrete sets of options. Examples of
strategic discrete choices include whether to use force
against another state; whether to give in to a deterrent;
and whether to balance, bandwagon, or remain neutral
in the face of a rising power.

Whether specified in prose or in math, the purpose
of such theories generally is to make explicit the
structure of the often very complex strategic interac-
tion and to explain the outcomes we observe.? Yet, if
game theory has taught us anything, it is that the likely
outcome of such situations can be greatly affected by
the sequence of players’ moves, the choices and infor-
mation available to them, and the incentives they face.
In short, in strategic interaction, structure matters.
Because of this emphasis on causal explanation and
strategic interaction, we would expect that the statisti-
cal methods used to analyze international relations
theories also account for the structure of the strategic
interdependence. Such is not the case. This article is an
attempt to remedy that—to build a bridge between
international conflict models and our statistical testing
of those models.

In the next section, I address more fully the problem
of traditional methods used to analyze discrete data,
especially binomial logit and probit. I then demon-
strate how to use a game-theoretic solution concept to
derive statistical strategic discrete choice models of
international conflict. To help make the concepts more
concrete, this technique is applied to a simple crisis
game very similar in structure to a number of models in
the international relations literature. Using the crisis
model, I generate Monte Carlo data and examine the
(in)ability of logit to model strategic interaction. Fol-

2 This stands in contrast to models whose primary purpose is to “fit”
the data or forecast well, without regard to causal explanation.
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lowing that, I reanalyze a well-known game-theoretic
model of war, the international interaction game of
Bueno de Mesquita and Lalman (1992). My results
indicate that the international interaction game does
‘not explain the variation in their data as well as
originally claimed. I conclude by identifying a number
of important areas for future research and suggest that
structure may be a double-edged sword for positive
international relations theory.

THE PROBLEM WITH TRADITIONAL
METHODS OF ESTIMATION

Until recently, international relations researchers using
quantitative methods had to make do with highly
aggregated event data on phenomena such as war
occurrence and military disputes. More than two de-
cades ago, the Correlates of War project provided war
occurrence data that was aggregated over all countries
in the international system and over five-year periods.
In the 1980s, the data were disaggregated to annual
counts over the entire system. Because of the type of
data available during this period, quantitative analyses
of war occurrence generally relied on count models,
most commonly the Poisson, but sometimes more
flexible models were used, such as the negative bino-
mial, hurdle Poisson, or generalized event count (King
1989a, 1989b, 1989c; Martin 1992).

More recently, the various event data sets have been
disaggregated to the nation-year, dyad-year, or monad-
dispute level. Typically, the disaggregation increases by
at least an order of magnitude the number of observa-
tions available in a data set. One selling point when
new (i.e., disaggregated) data are used is that infer-
ences made from these data sets are often thought to
be better, if only because of the increased number of
data points. Indeed, more observations generally are
better. For the more recent (primarily binary) event
data, however, most international relations scholars
automatically reach for logit or probit models (see, e.g.,
Bremer 1992; Bueno de Mesquita and Lalman 1988,
1992; Fearon 1994; Hagan 1994; Huth 1990; Huth,
Gelpi, and Bennett 1993; Kim and Bueno de Mesquita
1995; Kim and Morrow 1992; Maoz and Russett 1993;
Morgan and Campbell 1991; Morrow 1991; Raymond
1994; Russett 1993).

Consider the typical use of logit to analyze what is
assumed to be strategic interaction, generally among

more than two states.? The data are organized accord-.

ing to annual dyads of states for a given year. Depend-
ing on the study, the binary dependent variable may
denote whether the two states engaged in war that year
or whether deterrence was a success or failure. The
independent variables may include any mix of the
following: whether one or both states were democra-
cies, whether they were allies, the extent of mutual
trade, the balance of military capabilities, whether one
state was rising in capabilities, whether one or both
were major powers, whether they were geographically

3 Since my argument applies equally to both logit and probit, I
henceforth refer only to logit.
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contiguous, calculated expected utilities for war, or a
calculated probability of war (see previous citations).
With the dependent and independent variables speci-
fied, maximum likelihood estimation is conducted us-
ing logit. The effects of the regressors on the probabil-
ity of war or deterrence are analyzed, and the model
may be compared to others to test which is better at
explaining the outcomes.

We should be wary of such analysis for at least two
reasons.* First, if observed actions are the result of
(perhaps complex) strategic interaction, then it is un-
likely that a simple logit functional form will capture
the structure of that strategic interdependence—that
is, the set of states interacting, their sequence of
decisions, their options at decision points, the factors
that influence their incentives, and the equilibrium
effects of this interdependence on outcomes. Research-
ers have attempted to get around this by testing
observable implications of theories using such variables
as the concentration of military capabilities, indices of
power transition, expected utilities, or expected utility-
based probabilities of war. I will later show that a logit
functional form with such variables is still unlikely to
account for the structure and endogeneity of choices
for even a relatively simple two-nation strategic model.

Second, if the interaction involves N > 2 states at a
time, then not only is the strategic interaction reduced
to a logit functional form, but also the N-nation
interaction is also broken into dyads. In the typical
application of logit to models of conflict, observations
are assumed to be independent, conditional. on the
explanatory variables. Since time-series and cross-sec-
tional interdependence are generally never incorpo-
rated, each dyad is assumed to be completely indepen-
dent of any other.5 In effect, each N-nation interaction
becomes N(N — 1)/2 independent observations,
greatly expanding the size of the data set without
adding any additional information to it.

In sum, logit models of international conflict are
unlikely to capture the real or theorized structure of
strategic interaction. Moreover, as implemented, the
independence assumptions of the statistical models are
often inconsistent with strategic interdependence as-
sumptions of the theories. Indeed, these criticisms
apply not only to analyses of international conflict but
also to logit and probit analyses of any phenomenon
involving strategic interaction in international rela-
tions, comparative politics, or American politics. Be-
cause of this, we should expect, and I will later show,
that logit analysis of strategic interaction can lead to
parameter estimates with wrong substantive interpre-
tations: Fitted values and predictions of outcome prob-
abilities can be grossly incorrect, as can calculations of
the effects of variables on the changes in outcome
probabilities. We might also conjecture that breaking
the data set into dyads, thus possibly expanding it
without adding information, will affect standard errors

4 See also Smith 1997 for similar, independently developed argu-
ments.

5 For recent research on time-series cross-sectional analysis with
binary data, however, see Beck, Katz, and Tucker 1998.



