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The theories of military conflict often focus on the choice between different coercive strategies
such as the threat or use of force, paying little attention to the possibility that a non-coercive
instrument, such as the provision of benefits, may be used as a substitute. This paper
develops a theory of military conflict by taking into account the substitution between coercive
and non-coercive diplomacy. In particular, the theory explores a commitment problem for
stronger states : a stronger state’s ability to use non-coercive diplomacy may prevent it from
making a credible commitment to using force. The empirical analysis shows that stronger
states are in fact unlikely to employ any kind of military coercion, including the threat to use
force, against weaker states. To verify that the finding was not driven by the mere absence
of conflicting interests between them, it also develops a hidden Markov model that estimates
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1 Introduction

The relationship between power and military coercion has been one of the central issues

in international relations. The literature is divided into two camps in terms of the type of

the coercive measure stronger states may use against weaker states. On the one hand, the

balance of power (BoP) theory predicts that the stronger a state is the more likely it is to

use force (Wright 1942; Morgenthau 1948; Claude 1962; Mearsheimer 1990). On the other

hand, the preponderance of power (PoP) theory predicts that stronger states should influence

weaker states mainly through the threat to use force, rather than through the actual use of

force (Organski 1968; Blainey 1988; Morrow 1989; Fearon 1994; Bueno de Mesquita, Morrow

and Zorick 1997).

Despite the difference, however, these two competing theories only focus on the choice

between different coercive strategies such as the threat or use of force, paying little attention

to the possibility that a non-coercive instrument may be used as a substitute for coercive

ones. In international relations, states often attempt to influence other states through the

provision of benefits such as money and security, rather than through the threat or use of force

(Baldwin 1971; Knorr 1973; Morrow 1991; Lake 1996; Palmer and Morgan 2006; Bueno de

Mesquita and Smith 2007). Since stronger states have more resources than weaker states

(Singer, Bremer and Stuckey 1972; Waltz 1979; Organski and Kugler 1980; Mearsheimer

2001), the former may be able to influence the latter not only through military coercion

(“sticks”) but also through side-payments (“carrots”). If the use of carrots is a better option

than that of sticks, stronger states would avoid employing coercive measures even if they had

the potential ability to do so. A theory of military conflict must incorporate the possibility
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BoP Theory PoP Theory New Theory
Use of Force X

Threat of Force X
Rewards X

Table 1: How Stronger States Influence Weaker States.

of a non-coercive instrument in order to derive an unbiased prediction about the likelihood

of military coercion.

This paper develops a theory of military conflict by taking into account the substitution

between coercive and non-coercive diplomacy. In particular, the theory demonstrates that

a strong state’s ability to buy off a weaker state through side-payments may prevent the

stronger state from making a credible commitment to using force, despite its potential ability

to employ coercive measures. In contrast to the predictions of the existing theories, this

commitment problem for stronger states implies a non-monotonic relationship between power

and any kind of military coercion including the threat to use force. That is, increases in a

state’s power should initially make it more likely to use force or threaten to use force against

another state, but further increases in its power should make it less likely to do so. The

existing theories predict the use of force or the threat to use force as the optimal strategy of

a stronger state. On the other hand, the theory presented in this paper predicts that neither

of them should be the best response for a stronger state; it should influence a weaker state

through rewards, not through the threat or use of force. Table 1 summarizes the differences

in the predictions about power and coercion.

Consistent with the existing theories, empirical studies of military conflict have found

evidence showing that the stronger a state is the more likely it is to initiate a militarized
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interstate dispute (Huth and Russett 1993; Bueno de Mesquita, Morrow and Zorick 1997;

Huth 1998; Bennett and Stam 2000; Huth and Allee 2002; Leeds 2003). Despite the widely-

accepted finding, however, there is little evidence suggesting that the relationship between

power and coercion is in fact monotonic, as most studies a priori assume in their statistical

models a monotonic functional form about the relationship between the two. To consider

the possibility that power may non-monotonically affect coercion, I estimate the effect non-

parametrically by using spline functions. The empirical result clearly shows a non-monotonic

relationship between power and any kind of military coercion, including the threat to use

force.

Stronger states are unlikely to influence weaker states in a coercive manner, despite their

potential ability to do so. My theory explains this puzzle in terms of the substitution between

coercive and non-coercive diplomacy. However, one might argue that this is simply due to

the lack of conflicting interests between them; if there is no dispute between the strong

and the weak in the first place, there would be no militarized dispute between them. To

consider this alternative explanation, it is required to estimate the effect of power conditional

on the presence of conflicting interests. However, since it is difficult to observe conflicts

of interests directly, there is no comprehensive data on them. To address this problem,

I develop a hidden Markov model that jointly estimates conflicts of interests, which are

treated as hidden regimes, and the effect of power given the presence of the estimated

conflicts. Hidden Markov models are often used to estimate the dynamic transitions of

hidden regimes (e.g., Hamilton 1989; Albert and Chib 1993; Chib 1996; Kim and Nelson

1999; Park 2012). In contrast to these conventional models, which treat variation in hidden

regimes as independent of observed covariates, the model developed in this paper takes
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advantage of observed covariates to estimate the dynamic transitions of hidden regimes as

precisely as possible. To cross-validate if the model successfully identified the presence or

absence of conflicting interests, I compare the estimated hidden regimes with actual, but

limited data on conflicting interests.

The empirical analysis also examines the mechanism behind the theory by using the data

on foreign aid as a proxy of non-coercive diplomacy. To disentangle the effect of power on

coercion mediated through the substitution by non-coercive diplomacy, I conduct a mediation

analysis, which decomposes the total effect of power into mediated and non-mediated effects,

respectively. The empirical analysis presents evidence consistent with the logic behind the

theory: the stronger a state is, the more likely it is to provide foreign aid, and the increased

ability to provide foreign aid in turn makes it less likely to employ coercive measures.

The non-monotonic relationship between power and coercion explored in this paper sheds

new light on many traditional issues in international relations. Among others, it implies a

security dilemma for weaker states. Because of the non-monotonicity, a state’s security can

be assured not only when it is very strong but also when it is very weak. A very weak state

can maintain its security, not because it has an enough ability to deter coercion, but because

it can easily be bought off by a stronger state through side-payments. Since the security of

the very weak state is assured by the very fact that it is weak, increases in its power actually

decrease its security.

The paper proceeds as follows. The next section briefly discusses the main problem of the

existing theories of coercion. Then I develop a formal theory of coercion by considering the

possibility that a state may attempt to influence another state through non-coercive diplo-

macy. The empirical section tests the validity of the non-monotonicity prediction derived
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from the theory, and it also examines the mechanism that leads to the non-monotonicity. I

conclude the paper by discussing some important implications of this research.

2 Coercive Diplomacy vs. Non-Coercive Diplomacy

The existing theories of military coercion is divided into two camps. On the one hand, the

classical theory of coercion, or the so-called balance of power theory, predicts a monotonically

increasing effect of power on the likelihood of using force. In the anarchical structure of

international relations, there is no central authority that prevents states from using force

as a means to achieve goals; since the effectiveness of violence increases with power, states’

incentive to use force should increase as they become stronger via-à-vis other states (Wright

1942; Morgenthau 1948; Claude 1962; Mearsheimer 1990).

On the other hand, the neoclassical theory of military coercion, or the so-called prepon-

derance of power theory, does not predict a positive association between power and the use

of force; instead, it predicts a monotonically increasing effect of power on the likelihood of

the threat to use force. A very strong state need not actually use force in order to achieve

goals because a mere threat to use force, which is less costly than using force, may be enough

to alter the behavior of a weaker state. Hence, states’ incentive to actually use force may not

increase monotonically with power, but their likelihood of threatening other states with the

use of force should increase as they become more powerful relative to other states (Organski

1968; Blainey 1988; Morrow 1989; Fearon 1994; Bueno de Mesquita, Morrow and Zorick

1997).

The neoclassical theory is more sophisticated than the classical one in that it considers
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the possibility of different tools — the use of force and the threat to use force — to achieve

a diplomatic goal. However, it is still incomplete as it only focuses on the choice between

different coercive measures, paying little attention to the possibility that a non-coercive

instrument may be used as a substitute for coercive ones.

In international relations, states often attempt to influence other states through the

provision of benefits, rather than through the threat or use of force (Baldwin 1971; Knorr

1973; Morrow 1991; Lake 1996; Alesina and Dollar 2000; Palmer and Morgan 2006; Bueno de

Mesquita and Smith 2007). In contrast to coercive diplomacy, whose effectiveness is based

on the power to hurt, the logic of non-coercive diplomacy hinges on the power to reward.

The more benefits a state can provide, the more likely it is to be able to buy a policy

of another state in non-coercive diplomacy. Even if a state has an enough ability to use

force or threaten to use force, this does not necessarily imply that it would actually employ

such a coercive measure; a state uses force or threatens to use force only when doing so is

more beneficial than buying off another state through non-coercive diplomacy. A theory of

coercion must incorporate the possibility of a non-coercive measure in order to derive an

unbiased prediction regarding the likelihood of coercive strategies.

This paper develops a theory of power and coercion by taking into account the substi-

tution between coercive and non-coercive diplomacy. In particular, under the assumptions

described below, it demonstrates the possibility that a stronger state may be unable to make

a credible commitment to using force due to its ability to buy off a weaker state through

side-payments, implying a non-monotonic relationship between power and any kind of mili-

tary coercion including the threat to use of force. For a stronger state’s action, the classical

theory predicts the use of force, while the neoclassical theory predicts the threat to use force.
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In contrast to these orthodox theories of military coercion, the theory developed in this pa-

per predicts that a stronger state should influence a weaker state through the provision of

benefits, not through a coercive measure such as the threat or use of force.

3 Theory

In this section, I first describe the key assumptions of my theory and informally explain the

logic behind it. I then develop a game-theoretical model to formally establish my claims.

3.1 Assumptions

My theory is based on two key assumptions about coercive and non-coercive diplomacy: one

is the assumption of diminishing marginal utilities of power resources, while the other is the

assumption about diplomatic costs of using force.

First, the theory is based on the assumption of diminishing marginal utilities of power

resources. In non-coercive diplomacy, a state attempts to influence the behavior of another

state by providing benefits as side-payments. Providing side-payments is costly as it involves

the transfer of economic or military resources. However, the disutility of doing so depends

on the size of power resources owned by the state: the more resources a state has, the less

disutility it suffers from providing some of its resources as side-payments. Similarly, receiving

side-payments is beneficial, but a state’s utility of receiving resources depends on the size

of resources owned by the state: the more resources a state has, the less utility it obtains

from receiving resources as side-payments. This assumption of diminishing marginal utility

of resources is common in the literature of international relations (e.g., Morrow 1991; Palmer
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and Morgan 2006).

Second, the theory is based on the assumption about diplomatic costs of using force.

The use of force incurs a diplomatic cost when the state attempts to change the status

quo, as it will deepen the mistrust of other states (Organski 1968, Glaser 1997; Kydd 1997;

Thompson 2006). For instance, Germany’s gunboat diplomacy against France in the Morocco

Crises deepened the fear and mistrust of not only France but also Britain in the early 19th

century, which eventually led to the outbreak of World War I (Kissinger 1994, 190-198). In

international relations, states are often uncertain about the type of other states. A revisionist

type is untrustworthy in that it seeks to change the status quo, if necessary, with the use of

force. Hence, it is risky to cooperate with a revisionist type. On the other hand, a security-

seeking type is trustworthy in that it does not have such an ambitious goal, and thus it is

safe to cooperate with it. In other words, it would be costly for a state if its action makes

other states believe that it is a revisionist type, as it would forgo the possible benefits of

international cooperation in the future. Under uncertainty, states attempt to infer the type

of other states by using the information derived from observable actions, and the subjective

probability that a state is a revisionist type will be increased when it uses force as a means

to change the status quo.

3.2 Logic

Under the assumptions described above, I argue that a stronger state’s ability to buy off a

weaker state through non-coercive diplomacy may prevent the stronger state from making

a credible commitment to using, despite its potential ability to employ coercive measures.

8



The logic behind this theory can be succinctly described as follows.

A strong state owns a large amount of economic and military resources, while a weak

state does not (Singer, Bremer and Stuckey 1972; Waltz 1979; Organski and Kugler 1980;

Mearsheimer 2001). Hence, the state that is powerful enough to be able to use coercive

measures may also be able to buy off another state through the provision of these power re-

sources (Knorr 1973). Under the assumption of the diminishing marginal utility of resources,

a very strong state is able to buy off a weaker state inexpensively by providing resources, and

the disutility of doing so becomes infinitesimally small as the size of its power resources in-

creases (Morrow 1991; Palmer and Morgan 2006). On the other hand, the use of force incurs

a diplomatic cost when the state attempts to change the status quo, as it would deepen the

mistrust of other states (Organski 1968, Glaser 1997; Kydd 1997; Thompson 2006). Since

the cost is a diplomatic one, it is more or less independent of power distribution. As a result

of these two factors (i.e., the diminishing marginal utility of resources and the diplomatic

cost of using force), there exists a threshold such that a state is not able to credibly commit

to using force when its power exceeds the threshold.

3.3 Game Structure

Suppose one state attempts to change a policy of another state. In the following analysis,

the former is referred to as the challenger (C) and the latter as the defender (D). At the

beginning of the game (t = 0), C decides whether to go to war or negotiation in order to

achieve the goal. If it chooses war, then the game will end immediately, and the winner will

get its preferred outcome. On the other hand, if it decides to go to negotiation, it will choose
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Figure 1: Infinite-Period Bargaining Game

the size of side-payments it will provide to D as compensation for policy change, and then

D will decide whether to accept the offer. If D accepts it, then it will change the disputed

policy in return for the side-payments. In contrast, if it rejects the offer, then the game

will proceed to the next period (t = 1), and C will again decide whether to go to war or

negotiation. The game continues recursively and infinitely (t = 2, 3, 4, ...) until either war

breaks out (WARt) or agreement is reached through negotiation (AGt). Figure 1 displays

the sequence of moves.

Let ui(xt, ri) denote state i’s utility of receiving or providing xt ≥ 0 units of side-

payments. The utility function depends not only on the resources to be transferred as

side-payments (xt) but also on the size of resources initially owned by state i (ri > 0). First,

it is increasing in xt: the more resources state i receives (provides) as side-payments, the

greater utility it will obtain (lose) from the transaction. Second, and more importantly, it is
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decreasing in ri, implying that the more resources state i owns before the transaction, the

less utility it will obtain (lose) from receiving (providing) resources as side-payments. Since

power is defined by the relative size of resources, this assumption of diminishing marginal

utility of resources implies that the stronger C is, the more easily it can buy off D through

side-payments, even without the help of coercive influence. Without loss of generality, the

value of the disputed policy is fixed at unity for each state. Under the assumption of sep-

arable utility functions, the payoffs of agreement to each state can be written as follows,

respectively:

vC(AGt) = 1− uC(xt, rt) and vD(AGt) = uD(xt, rr).

For technical reasons, I assume that ui(xt, ri) = 0 when xt = 0 and ui(xt, ri)→ 0 as ri →∞.

Let pi(ri, rj) denote the probability that state i wins when war breaks out. The proba-

bility function depends on the distribution of resources between the two states (ri and rj):

the larger ri or smaller rj, the more likely state i is to win war. Since the value of the

disputed object is unity, the expected payoffs of war to each state can be written as follows,

respectively:

vC(WARt) = pC(rC , rD)− kC and vD(WARt) = pD(rC , rD)− kD,

where ki > 0 represents state i’s cost of war and pC+pD = 1. In the following analysis, kC and

kD are assumed to be independent of power distribution, but relaxing the assumption does

not change the substantive results of this game as long as kC includes a fixed component,

such as the diplomatic cost of using force, that is independent of power distribution. To
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examine various equilibrium outcomes, I introduce uncertainty over kC . In particular, I

assume that kC randomly takes one of the two values kLC and kHC at the beginning of each

period, where kLC < kHC , and that it will be revealed publicly to both states. The randomness

follows a Markov process: if kLC is drawn at a given period, then kLC and kHC will be drawn

in the next period with probabilities qL and 1− qL, respectively; similarly, if kHC is drawn at

a given period, then kLC and kHC will be drawn in the next period with probabilities qH and

1− qH , respectively.

If the game ends at t = 0 with outcome O0 ∈ {AG0,WAR0}, state i will receive the

payoff of the outcome vi(O0) at t = 0, and it will continue receiving the same payoff in each

period thereafter. The present value of the total payoff to state i in this case is, therefore,∑∞
t=0 δ

t
ivi(O0), where δi ∈ (0, 1) represents state i’s discount factor. On the other hand, if

the game continues until time s > 0, state i will continue receiving the payoff of the status

quo vi(SQ) until t = s − 1 and thereafter the payoff of the final outcome reached at t = s,

where vC(SQ) = 0 and vD(SQ) = 1. Hence, the present value of the total payoff to state i

in this case is
s−1∑
t=0

δtivi(SQ) +
∞∑
t=s

δtivi(Os).

3.4 Necessary Conditions for Military Coercion

Given the game structure described above, this section specifies the conditions under which

C never uses force or threatens to use force against D.

Definition. Let Zi and zi, respectively, denote the maximum and minimum continuation

payoffs state i receives in any subgame perfect equilibrium (SPE) of any subgame
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beginning with C’s decision of whether to go to war or negotiation.

Since C can ensure at least a payoff of 0 by always choosing negotiation over war and always

making an offer D rejects, individual rationality implies zC ≥ 0. Similarly, D can ensure at

least a payoff of 0 by always accepting an offer C proposes. Hence, individual rationality

implies zD ≥ 0.

As a first step, I show the existence of a threshold such that C cannot make a credible

commitment to using force when its power gets smaller than the threshold. If C decides to

wage war at an arbitrary time period, it will obtain a continuation payoff of pC(rC ,rD)−kC
1−δC

. In

contrast, if it decides to go to negotiation, it will receive at least δCzC by making an offer D

rejects. Hence, C will avoid using force at this time period if

pC(rC , rD)− kC
1− δC

< δCzC .

Since zC ≥ 0, the inequality holds when C is so weak that pC(rC , rD) ≈ 0, even if kC = kLC .

Hence, for any SPE, there exists a threshold p∗ such that C never uses force or threatens to

use force against D when pC(rC , rD) < p∗.

Next, and more importantly, I show the existence of a threshold such that C is not able

to make a credible commitment to using force when its power exceeds the threshold. To do

so, I first establish the following lemma:

Lemma 1. For any time period, D accepts an offer xt as long as it is large enough to fully

compensate for policy change — i.e., xt ≥ x∗(rD), where x∗(rD) is implicitly defined

by uD(x∗, rD) = 1.
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In this game structure, D has no bargaining leverage as the proposal power belongs to C,

and thus it can never be better off than the status quo. To put it differently, C can always

buy off D by fully compensating for policy change. To formally prove Lemma 1, consider

D’s decision of whether to accept an offer at an arbitrary time period. D will receive a

continuation payoff of uD(xt,rD)
1−δD

if it accepts xt. On the other hand, it will get at most

1 + δDZD if it rejects the offer. Thus, D accepts xt if

1 + δDZD ≤
uD(xt, rD)

1− δD
.

Since C has no incentive to offer xt that makes D strictly better off than 1 + δDZD, the

continuation payoff D can receive from negotiation is at most 1 + δDZD. By definition, this

implies that

ZD ≤ max

(
1 + δDZD,

pD(rC , rD)− kD
1− δD

)
=⇒ ZD ≤

1

1− δD
.

That is, for any SPE, D can never be better off than the status quo. Recall that uD(xt, rD)

is increasing in xt and decreasing in rD. Hence, x∗(rD) implicitly defined in Lemma 1 is

increasing in rD, indicating that the size of resources C needs to provide to fully compensate

for policy change increases with the size of D’s resources.

The next lemma follows directly from Lemma 1:

Lemma 2. For any time period, C can ensure at least a continuation payoff of 1−uC(x∗(rD),rC)
1−δC

from negotiation.
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Since C can always buy off D by making an offer x∗(rD) that fully compensates for policy

change, it can ensure at least 1−uC(x∗(rD),rC)
1−δC

from negotiation. It is important to emphasize

that this is the minimum payoff C can obtain from negotiation. If it is able to make a

credible commitment to using force in a later time period, it would be able to change the

disputed policy with less side-payments.

Now, consider the situation where C is so strong that its payoff of war pC(rC ,rD)−kC
1−δC

gets

very close to 1−kC
1−δC

. Even in this case, C should be unable to make a credible commitment to

using force if the minimum payoff of negotiation exceeds this maximum payoff of war. From

Lemma 2, this happens when 1−kC
1−δC

< 1−uC(x∗(rD),rC)
1−δC

, or

uC(x∗(rD), rC) < kC .

The utility function uC(x∗(rD), rC) converges to 0 as C’s power increases (i.e., as rC increases

or rD decreases), and so the inequality holds when C is so strong that uC(x∗(rD), rC) ≈ 0,

even if kC = kLC . Since it is not able to make a credible commitment to using force in every

period, it should be unable to make a threat in a credible manner. Thus, for any SPE, there

exists a threshold p∗∗ such that C never uses force or threatens to use force when its power

exceeds the threshold.

The next proposition summarizes the argument:

Proposition. In any SPE, C never uses force or threatens to use force when it is very

weak (pC < p∗) or very strong (p∗∗ < pC) relative to D. .

When C is very weak, it does not employ coercive measures simply because it does not

have an enough ability to do so. In contrast, when it is very strong, it does not use force
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Figure 2: Paradox of Power. When C is very strong, it cannot make a credible commitment
to using force, despite its potential ability to do so.

or threaten to use force because it is able to buy off the opponent purely through side-

payments: this ability to employ non-coercive diplomacy prevents it from making a credible

commitment to using force, despite its potential ability to do so. Figure 2 graphically shows

the proposition.

In any SPE, there exists the upper threshold (p∗∗) that generates this paradox of power.

However, it is important to note that p∗∗ is a decreasing function of kC , implying that C will

need to be extremely strong in order to exceed the threshold if the cost of war is infinitesimally

small. There are many kinds of costs associated with war, but as explained earlier this paper

focuses on the diplomatic cost that is incurred when the state uses force as a means to

change the status quo. Since it is, more or less, independent of power distribution, it fits the

assumption of the cost of war in this game setting. The diplomatic cost of using force largely

depends on the concern for international reputation. Although this is not modeled explicitly
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in the game setting, if a state employs force in order to change the status quo, other states

would perceive it as a signal that it would again use force for a revisionist purpose, and this

mistrust prevents them from seeking international cooperation with it in the future. Hence,

if a state highly values the importance of international cooperation as in the case of modern

international relations, this concern would increase the diplomatic cost of using force, and

thus the parameter space that generates the paradox of power would expand. In contrast,

if a state does not much care about international cooperation as in the case of ancient or

medieval international relations, it would be difficult to observe the paradox of power.

3.5 Equilibrium for Military Coercion

I have so far specified the conditions under which coercive measures are never be employed.

As the next step, this section identifies an equilibrium where C actually uses force or threat-

ens to use force against D. In particular, I focus on a Markov perfect equilibrium in which

each state’s action only depends on the “state” (the value of kC randomly drawn) in each

period.

Now consider the following Markov strategies:

. If kHC is drawn at time t, C chooses negotiation over war and offers xt = x̄H , and D

accepts xt if and only if xt ≥ x̄H , where x̄H is implicitly defined by

uD(x̄H , rD)

1− δD
= 1 + δD

[
qH

(
pD(rC , rD)− kD

1− δD

)
+ (1− qH)

(
uD(x̄H , rD)

1− δD

)]
.

. If kLC is drawn at time t, C chooses war over negotiation and offers xt < x̄L, and D accepts
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xt if and only if xt ≥ x̄L, where x̄L is implicitly defined by

uD(x̄L, rD)

1− δD
= 1 + δD

[
qL

(
pD(rC , rD)− kD

1− δD

)
+ (1− qL)

(
uD(x̄H , rD)

1− δD

)]
.

The pair of strategies described above constitutes a Markov perfect equilibrium if the fol-

lowing two inequalities hold:

max

{
pC(rC , rD)− kHC

1− δC
, δC

[
qH

(
pC(rC , rD)− kLC

1− δC

)
+ (1− qH)

(
1− uC(x̄H , rC)

1− δC

)]}
≤ 1− uC(x̄H , rC)

1− δC

and

1− uC(x̄L, rC)

1− δC
≤ δC

[
qL

(
pC(rC , rD)− kLC

1− δC

)
+ (1− qL)

(
1− uC(x̄H , rC)

1− δC

)]
≤ pC(rC , rD)− kLC

1− δC
.

Subgame perfection can be checked straightforwardly by examining each state’s incentive for

one-step deviation — i.e., the incentive to deviate from one of its own equilibrium actions

when the other actions are fixed as specified in the equilibrium (Fudenberg and Tirole 1991).

In this equilibrium, C decides to go to negotiation when its cost of war is large (kC = kHC )

and to war when it is small (kC = kLC), and this commitment to using force is credible.

Hence, even when C decides to go to negotiation, D will face the shadow of war in the

background of C’s diplomacy. Therefore, this equilibrium contains the threat or use of force

as an equilibrium outcome. As discussed in the previous section, C cannot be too strong

to employ coercive measures. In fact, it can easily be verified that when it is very strong

relative to the opponent (i.e., rC → ∞ or rD → 0) the second inequality does not hold as
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1−uC(x̄L,rC)
1−δC

≈ 1
1−δC

>
pC(rC ,rD)−kLC

1−δC
≈ 1−kLC

1−δC
. There exists an equilibrium for military coercion

only when C is not very weak and not very strong relative to D.

Studies of military conflict often explain war in terms of either asymmetric information

or commitment problems (Fearon 1995; Powell 2002; Powell 2006). In this game setting,

however, there is neither private information that makes the distribution of information

asymmetric nor dynamic power transitions that prevent states from making a credible com-

mitment to not using force. Nevertheless, war breaks out as an equilibrium outcome. This

is because a state’s utility function of receiving or providing side-payments depends not only

on the size of side-payments to be transferred but also on the size of the resources initially

owned by the state: the more resources a state possesses, the less utility (disutility) it will

obtain (suffer) from receiving (providing) resources as side-payments. It is this assumption

of the diminishing marginal utility of resources that makes war an efficient outcome. To

see this, consider the following numerical example: ui(x, ri) = x
ri

, pi(ri, rj) = ri
ri+rj

, rC = 1,

rD = 2, and kC = kD = 1
6
. War is inefficient when there exists a negotiated settlement (x)

that makes both states better off than waging war:

pC(rC , rD)− kC < 1− uC(x, rC) and pD(rC , rD)− kD < uD(x, rD).

However, C prefers agreement to war when

1

3
− 1

6
< 1− x ⇐⇒ x <

5

6
,
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while D prefers agreement when

2

3
− 1

6
<
x

2
⇐⇒ 1 < x.

Clearly, the two conditions cannot be satisfied simultaneously, hence war is efficient — i.e.,

at least one state gets worse off when they settle the dispute through negotiation, rather than

through war. Notice that if the utility function is independent of the size of resources —

i.e., ui(x, ri) = x for both C and D — as often assumed in the literature of military conflict,

then war will be inefficient for all power distributions. In this sense, it is the assumption

of the diminishing marginal utility of resources — e.g., ui(x, ri) = x
ri

— that makes war an

efficient outcome in this game setting.

In this section, I developed a theory of military coercion by taking into account the

substitution between coercive and non-coercive measures. The existing theories of military

coercion predict a monotonically increasing effect of a state’s power on its likelihood of

employing coercive measures such as the use of force (Wright 1942; Morgenthau 1948; Claude

1962; Mearsheimer 1990) or the threat to use force (Organski 1968; Blainey 1988; Morrow

1989; Fearon 1994; Bueno de Mesquita, Morrow and Zorick 1997). In contrast to these

predictions, my theory predicts a non-monotonic association between power and any kind

of military coercion, including the threat to use force: a state should be most likely to use

force or threaten to use force when it is not very weak and not very strong relative to an

opponent.

20



4 Empirical Analysis

This section tests the validity of the theory developed in the previous section. To do so, I first

examine the relationship between power and coercion. Then I investigate the mechanism

behind the theory by using the data on non-coercive diplomacy.

4.1 Relative Power and Military Coercion

Empirical studies of military conflict have found evidence consistent with the existing theories

— i.e., a state’s likelihood of initiating a military dispute against another state increases

with its relative power (Huth and Russett 1993; Bueno de Mesquita, Morrow and Zorick

1997; Huth 1998; Bennett and Stam 2000; Schultz 2001; Huth and Allee 2002; Leeds 2003).

However, these empirical studies examine power and coercion by a priori assuming that the

relationship between the two are monotonic. The monotonicity assumption may be justified

as a first approximation when the researcher is mainly interested in the effects of other

covariates, such as political regimes (Schultz 2001) or alliance (Leeds 2003), and power is

used just as a control variable. In contrast, power is the main focus in this research, and so

I take it seriously. In particular, as explained below in detail, I estimate the effect of power

non-parametrically without making a functional assumption about it.

4.1.1 Dependent Variables

If my theory is correct, increases in a state’s power should initially make it more likely to

use force or threaten to use force, but further increases in its power should make it less

likely to do so. To test the validity of this non-monotonicity prediction, I examine two
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dependent variables: the use of force and the threat to use force. The data are derived from

the Militarized Interstate Dispute (MID) data set in the Correlates of War (COW) project

in the period 1816-2000 (Jones, Bremer and Singer 1996; Ghosn, Palmer and Bremer 2004).

The MID data set identifies the interstate conflicts that involved at least one of the following

military acts: “threat to use force” (e.g., ultimatum), “display of force” (e.g., mobilization),

and “use of force” (e.g., war, attack, seizure). The theory developed in this paper, as well

as other theories of military conflict, define the use of force as the ultimate ratio to resolve

interstate disputes. In contrast, some of the events categorized as the “use of force” in the

MID data set, such as seizure, do not seem to fit this narrow definition of the use of force. To

be considered the last resort in international relations, the measure must be so costly that

states would be willing to achieve goals without actually using it. To focus on the events

where force was used in a serious manner, the dependent variable Use of Forceijt is coded

as 1 for state i vis-à-vis state j in a given year if (1) state i initiated a MID against state

j and (2) state j suffered at least one casualty as a result of state i’s use of force, and 0

otherwise. I treat the other events in the MID data set as the threats to use force. That

is, the dependent variable Threat of Forceijt is coded as 1 for state i vis-à-vis state j in a

given year if (1) state i initiated a MID against state j and (2) state i’s most hostile action

involved either (a) “threat to use force”, (b) “display of force”, or (c) “use of force” with no

casualty to state j, and 0 otherwise.

4.1.2 Explanatory Variables

There are many definitions of power in international relations (e.g., Baldwin 1979; Keohane

and Nye 2001), but my theory as well as other studies of military conflict define power in
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terms of the size of material resources (Singer, Bremer and Stuckey 1972; Waltz 1979; Or-

ganski and Kugler 1980; Mearsheimer 2001). To take into account the effects of various kinds

of power resources, I use the data on National Material Capabilities (NMC) data set in the

COW project, which derives a single measure of the size of material resources — the Com-

posite Index of National Capability (CINC) — from the following military, economic, and

demographic variables: military personnel, military expenditure, iron and steel production,

energy consumption, urban population, and total population (Singer, Bremer and Stuckey

1972). The key explanatory variable — Relative Power — is measured by the log ratio of

the aggregate size of state i’s material resources to that of state j’s in year t:

Relative Powerijt ≡ ln

(
CINCit

CINCjt

)
.

The higher values indicate state i’s greater strength via-à-vis state j with the value 0 indi-

cating that the two states are equal in power.

To control for the effects of potential confounding factors, I consider the following con-

ventional variables: [1] three dummy variables indicating whether state i and/or state j had

democratic forms of political regime in a given year, where any state with a six or higher

score on the POLITY IV score is coded as democracy (Jaggers and Gurr 1995); [2] a continu-

ous variable measuring the similarity of alliance portfolios between states i and j (Signorino

and Ritter 1999), [3] a dummy variable indicating whether states i and j were contiguous

(Stinnett et al. 2002), and [4] a cubic function of peace years to control for temporal depen-

dence of observations (Cater and Signorino 2010). To avoid the problem of endogeneity, all

the explanatory variables are lagged one year.
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4.1.3 Data Sample

The theory presented in this paper analyzes the likelihood of military coercion given the

presence of conflicting interests. If there is no dispute in the first place, we would not

observe a militarized dispute. To exclude the possibility that a state did not employ a

coercive measure simply because it did not have a dispute with another state, it is important

to identify the observations that were actually in dispute. However, given the lack of general

data on interstate disputes, the majority of conflict studies restrict the data samples to

politically relevant dyads — i.e., the pairs of states such that the two states are contiguous

or at least one of them is a major power.1 In the following analysis, I first follow this

convention and restrict the sample to politically relevant dyads. To check the robustness of

the results to the underlying assumption of this empirical strategy, I then develop a statistical

model that jointly estimates potential disputes and the conditional effect of power given the

presence of the estimated disputes.

4.1.4 Model

As explained earlier, I estimate the effect of power non-parametrically. In particular, I use

natural cubic splines to take into account the possibility that power may affect coercion

non-monotonically. For notational convenience, let Y , X, and Z, respectively, denote the

dependent variable (Use of Force or Threat of Force), the key explanatory variable (Relative

Power), and the set of control variables. Using the cumulative density function of the

1The COW project identifies the following countries as major powers between 1816 and 2000: Austria-
Hungary (1816 - 1918); China (1950 - 2000); France (1816 - 1940, 1945 - 2000); Germany (1816 - 1918, 1925
- 1945, 1991 - 2000); Italy (1860 - 1943); Japan (1895 - 1945, 1991 - 2000); Russia (1816 - 1917, 1922 - 2000);
the United Kingdom (1816 - 2000); and the United States (1898 - 2000).
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standard normal distribution, the probability of military coercion can be modeled as follows:

Pr(Yijt = 1) = Φ
(
β0 + β1g1(Xij,t−1) + β2g2(Xij,t−1) + β3g3(Xij,t−1) + γZij,t−1 + αij + τt

)
.

Here, the functions g’s represent the spline functions with equally spaced four internal knots

(c.f., Durrleman and Simon 1989; Hastie, Tibshirani and Friedman 2009). Due to the spline

transformations, we can now estimate the effect of power non-parametrically without making

restrictive assumptions regarding the functional form. In addition to the covariates discussed

earlier, the model also includes random effects of each directed-dyad (αij) and each year (τt)

in order to consider unobserved heterogeneity across units and time. To fully take into

account uncertainty about the estimates, I impose non-informative priors on the parameters

and estimate them via Markov chain Monte Carlo (MCMC) simulations.

4.1.5 Results

Figure 3 shows the relationships between power and different types of military coercion.

The curves represent the posterior means of the predicted probabilities of coercive measures

with 95 percent credible intervals, while the dots express the sample proportions of coercive

measures for each bin, which contains the information of 5,000 observations, on the horizontal

axis. As clearly can be seen, power affects coercion in a non-monotonic manner. Increases in

a state’s power initially make it more likely to use force or threaten to use force, but further

increases in its power make it less likely to do so. For example, a very weak state (with

relative power equal to −10) is unlikely to use force or threaten to use force against a very

strong state (with relative power equal to 10), but it is also true that a very strong state is
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Figure 3: Non-monotonic Relationship between Power and Military Coercion. The curves
represent the posterior means of the predicted probabilities of coercive measures with 95
percent credible intervals. The dots express the sample proportions of coercive measures for
each bin, which contains the information of 5,000 observations, on the horizontal axis.

unlikely to use such coercive measures against a very weak state, despite its potential ability

to do so; a state is most likely to employ coercive measures when it is not very weak and

not very strong relative to an opponent.

To further investigate the relationship between power and coercion, Figure 4 shows the

likelihood of coercive measures as a function of the size of each component of the power

index (CINC) described above. The panels in each row show the effects of military resources

(the sum of military expenditure and military personnel), economic resources (the sum of

iron and steel production and energy consumption), and demographic resources (the sum

of total and urban population), respectively. Overall, we can still observe non-monotonic

relationships between each component of the power index and different kinds of coercive

measures. States can provide various kinds of benefits by using their resources, and such

benefits are not limited to economic ones; militarily strong states can provide security to

militarily weak states through formal or informal alliances, and this ability to provide military
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Figure 4: Effects of Power Resources. The panels in each row show the effects of military
resources (the sum of military expenditure and military personnel), economic resources (the
sum of iron and steel production and energy consumption), and demographic resources (the
sum of total and urban population), respectively. The curves represent posterior means with
95 percent credible intervals. The dots express sample proportions of coercive measures for
each bin, which contains the information of 5,000 observations, on the horizontal axis.
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benefits reduces their need to use coercive measures.

4.2 Estimating Conflicting Interests

I have so far examined the effect of power on military coercion by using the data of politically

relevant dyads. This sample choice is based on the assumption that politically relevant dyads

are likely to have conflicting interests. However, this assumption may be restrictive as the

sample was chosen based solely on geographic contiguity and power status. One of the

main problems in empirical studies of military conflict is the lack of comprehensive data on

interstate disputes per se. If there is no dispute between states in the first place, there would

be no militarized dispute between them. To exclude the possibility that stronger states avoid

employing coercive measures simply because they are unlikely to have conflicting interests

with weaker states, this section develops a hidden Markov model that jointly estimates

conflicts of interests, which are treated as hidden regimes, and the effect of power given the

presence of the estimated conflicts. In contrast to conventional hidden Markov models which

treat the variation in hidden regimes as independent of observed covariates (e.g., Hamilton

1989; Albert and Chib 1993; Chib 1996; Kim and Nelson 1999; Park 2012), the model

presented below uses informative variables to estimate the presence of hidden regimes as

precisely as possible.

4.2.1 Model

The model is based on two levels of regression analysis. The first level assumes that hidden

regimes (i.e., the presence or absence of conflicting interests) are known and estimates the

conditional effects of covariates on military coercion given the hidden regimes. The second
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level uses the information derived from the first level to estimate the hidden regime of each

directed-dyad year. The two steps are repeated via MCMC simulations until the posterior

distributions converge.

1st Level

Let Sijt ∈ {1, 2} denote a latent binary variable indicating whether state i is dissatisfied with

a policy of state j at time t. For example, Sijt = 1 may indicate the presence of a conflict of

interests between the two states, while Sijt = 2 the absence of it. Now suppose the value of

Sijt is known. Then, state i’s choice of whether to initiate a military dispute against state j

can be modeled as follows: 
Yijt = 1 if Y ∗ijt > 0

Yijt = 0 if Y ∗ijt < 0

where Y ∗ijt represents a latent outcome variable for military dispute initiation such that

Y ∗ijt ∼ N (X ijtβ
>
m, 1) if Sijt = m.

Here, the subscript m in the coefficients βm indicates that the effects of covariates Xijt

are conditional upon the hidden regime Sijt = m. As in the case of the previous analysis, I

include in Xijt the following variables: [1] spline functions of relative power; [2] three dummy

indicators for political institutions; [3] a continuous variable measuring alliance portfolio

similarity; [4] a dummy variable for contiguity; and [5] a cubic function of peace years.
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Figure 5: Hidden Markov Process

2nd Level

Since Sijt is a latent variable, we need to estimate it from data. However, since it is a binary

variable, we need to create another latent variable S∗ijt as in the case of ordinary binary

regression models. In doing so, let us consider the following Markov processes:

Sijt = 1|Sij,t−1 = 1 if S∗ijt|1 < 0

Sijt = 2|Sij,t−1 = 1 if S∗ijt|1 > 0

and
Sijt = 1|Sij,t−1 = 2 if S∗ijt|2 > 0

Sijt = 2|Sij,t−1 = 2 if S∗ijt|2 < 0

The left two equations represent the transition from regime 1 to regime 2 in a given year,

while the right two equations express the transition from regime 2 to regime 1. For instance,

Sijt = 1|Sij,t−1 = 1 may indicate the situation where state i continues to have a conflict of

interests with state j in the next year, whereas Sijt = 2|Sij,t−1 = 1 may indicate the case

where state i stops to have conflicting interests with state j. Similarly, Sijt = 1|Sij,t−1 = 2
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may indicate the situation where state i begins to have a conflict of interests with state j in

the following year, while Sijt = 2|Sij,t−1 = 2 may indicate the case where state i continues to

have no conflicting interests with state j. Figure 5 displays the basic structure of the hidden

Markov model.

The latent continuous variables S∗ijt|m determine these transition processes and can be

modeled as a function of observed covariates Wijt:

S∗ijt|m ∼ N (W ijtγ
>
m, 1) if Sij,t−1 = m.

It is important to emphasize that the latent outcome variable S∗ijt|m is a function of W ijt,

which makes it possible to precisely estimate the hidden regime of each directed-dyad year by

the aid of informative covariates. In the following analysis, I include in Wijt all the variables

contained in Xijt as well as the actual data on territorial disputes derived from Huth and

Allee (2002). Although territorial disputes represent only a small portion of all the conflicting

interests in international relations, it is expected that the presence of a territorial dispute

between two states also implies that of other kinds of conflicting interests between them. If

so, the variable indicating whether state i was dissatisfied with state j’ territory in a given

year would help us, as an informative covariate, to comprehensively estimate conflicting

interests. Since the data on territorial disputes are only available in the period 1919-1995, I

create a binary indicator which takes a value of 1 if the variable is not missing for a given

directed-dyad year and 0 otherwise, and include in the regression model this binary indicator

for missing values and the interaction term between the binary indicator and the variable

indicating the presence or absence of a territorial dispute.
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4.2.2 Result

Before presenting the main result, I first check if the model described above successfully

identified the presence or absence of conflicting interests. To do so, I compare the estimated

hidden regimes (Sijt ∈ {1, 2}) with the following two data sets: the data on territorial

disputes (Huth and Allee 2002), which were used as a covariate to estimate conflicts of

interests, and the data on strategic rivals, which were not used to estimate them. Colaresi,

Rasler and Thompson (2008) identified 173 pairs of states as strategic rivals for the period

1816-1999 by focusing on intense conflicts of interest. Specifically, strategic rivals are the

pairs of states such that the actors in question regard each other as (a) competitors, (b) the

source of actual or latent threats that pose some possibility of becoming militarized, and (c)

as enemies. Since one of the criteria for this data sample (“competitors”) a priori excludes

most of the interactions between strong and weak states, it cannot be used on its own to

test the non-monotonic relationship between power and coercion. Instead, I use it to check

whether the variation in hidden regimes estimated from the model actually correspond to

that in strategic rivals.

Figure 6 displays the results of cross-validation. The top two panels show the conditional

probabilities of [1] hidden regimes given the presence of territorial disputes and [2] territorial

disputes given hidden regimes, respectively. The results indicate that about 70% of territorial

disputes belong to the directed-dyad years identified as regime 1 while only 30% of them

belong to regime 2, and that the probability of territorial disputes is actually much higher in

regime 1 than in regime 2. Similarly, the middle two panels show the conditional probabilities

of [1] hidden regimes given the presence of strategic rivals and [2] strategic rivals given hidden
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Figure 6: Cross validation to check if the hidden Markov model successfully identified the
presence or absence of conflicting interests. The top two panels show the conditional prob-
abilities of [1] hidden regimes given the presence of territorial disputes and [2] territorial
disputes given hidden regimes, respectively. The middle two panels show the conditional
probabilities of [1] hidden regimes given the presence of strategic rivals and [2] strategic
rivals given hidden regimes, respectively. The bottom two panels show the conditional prob-
abilities of [1] hidden regimes given militarization and [2] militarization given hidden regimes,
respectively. The results suggest that regime 1 is more closely associated with territorial dis-
putes, strategic rivals, and militarized disputes than regime 2, indicating that regime 1 can
be used as an indication of the presence of conflicting interests.
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regimes, respectively. The results indicate that about 65% of strategic rivals belong to regime

1 while only 35% of them belong to regime 2, and that the probability of strategic rivals

is actually much higher in regime 1 than in regime 2. Although territorial disputes and

strategic rivals are not the only source of conflicting interests in international relations, it is

very likely that the presence of them implies that other kinds of conflicts also exist between

the states. Since regime 1 is more closely associated with actual data on conflicting interests

than regime 2, the following analysis treats regime 1 as an indication of the presence of a

conflict of interests while regime 2 as that of the absence of it. Lastly, to check whether this

distinction between two hidden regimes corresponds the actual distribution of militarized

disputes, the bottom two panels show the conditional probabilities of [1] hidden regimes

given militarization and [2] militarization given hidden regimes, respectively. The results

suggest that almost all events of military dispute initiation belong to the directed-dyad years

identified as regime 1, and that the probability of militarization is actually much higher in

regime 1 than in regime 2.

Figure 7 shows the conditional probabilities of military dispute initiation given hidden

regimes as a function of relative power. As explained above, regime 1 is more closely associ-

ated with the presence of conflicting interests than regime 2. As shown in the left panel, we

can still observe a non-monotonic relationship between relative power and military coercion

even when we focus on the sample that is likely to have conflicts of interests. In contrast, as

shown in the right panel, if we shift our focus to the sample that is unlikely to have conflict-

ing interests, the relationship between the two disappears as expected: if there is no dispute

in the first place, there would be no militarized dispute regardless of power distributions.

Again, the result is consistent with the prediction that when stronger states attempt to get
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Figure 7: Conditional probabilities of military dispute initiation given hidden regimes as a
function of relative power. As shown in the left panel, we can still observe a non-monotonic
relationship between relative power and military coercion even when we focus on the sample
that is likely to have conflicting interests.

what they want they should influence weaker states through non-coercive measures, rather

than through the threat or use of force.

4.3 Testing Mechanisms

The empirical analysis has so far shown that very strong states are unlikely to employ coercive

measures against weaker states, despite their potential ability to do so. Now the question

is: what explains this puzzle? The theory presented in this paper explains it in terms of

the stronger states’ ability to buy off the weaker states through the provision of benefits.

Figure 8 graphically illustrates the mechanism behind the theory. Since strong states have

a large amount of resources, they can provide some of the resources as side-payments, and

this possibility of non-coercive diplomacy lessens their need to use coercive measures.
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Figure 8: Causal Relationship between Power and Coercion

4.3.1 Data

To test the validity of this mechanism, we need the data on the intervening variable —

i.e., non-coercive diplomacy. Although states can provide various kinds of benefits through

diplomacy, this paper focuses on the provision of foreign aid as an example of non-coercive

diplomacy. The literature of international political economy often argues that states provide

foreign aid as an instrument to influence other states (e.g., Alesina and Dollar 2000; Palmer

and Morgan 2006; Bueno de Mesquita and Smith 2007). This paper takes the argument one

step forward. That is, I argue that strong states can buy off weak states through foreign

aid, and that this diplomatic option works as a substitute for coercive diplomacy.

The data on foreign aid are drawn from the AidData project (Tierney et al. 2011). Since

the data set contains the information of the donar and the recipient on the annual base, it

suits for the directed-dyad analysis of interstate interactions. Due to the data limitation,

I focus on the time period between 1973 to 2000. The logic behind my theory is based on

a state’s choice between coercive and non-coercive diplomacy. To be consistent with the

binary framework, the following analysis uses a dichotomous variable — Foreign Aidijt — as
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a proxy of non-coercive diplomacy, which is coded as 1 for state i vis-à-vis state j in a given

year if state i provided foreign aid to state j and 0 otherwise.

4.3.2 Model

Using the data on non-coercive diplomacy, I examine the mechanism of how a state’s power

affects its ability to employ non-coercive diplomacy, and how this ability in turn affects its

incentive to use coercive measures. To do so, I run two regression models: one for non-

coercive diplomacy and the other for coercive one.

The first model explains a state’s decision of whether to use non-coercive diplomacy as

a function of its power and other covariates:

Pr(Mijt = 1) = Φ
(
φ0 + φ1Xijt + ζWij + ηij + νt

)
,

where M represents the binary variable Foreign Aid and X indicates the key explanatory

variable Relative Power defined in the previous section. The control variables (W ) include

[1] two continuous variables measuring per capita GDP of states i and j; [2] three dummy

variables indicating whether state i and/or state j had democratic forms of political regime in

a given year; [3] a continuous variable measuring the similarity of alliance portfolios between

states i and j; [4] a dummy variable indicating whether states i and j were contiguous. To

take into account unobserved heterogeneity, unit and temporal random effects are included.

The second model, on the other hand, explains a state’s decision of whether to use

a coercive measure against another state as a function of power, foreign aid, and other
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covariates:

Pr(Yijt = 1) = Φ
(
β0+β1g1(Xij,t−1)+β2g2(Xij,t−1)+β3g3(Xij,t−1)+λMij,t−1+γZij,t−1+αij+τt

)
,

where Y represents the decision regarding the use of a coercive measure, g(X)’s indicate

the spline functions of Relative Power, and M expresses Foreign Aid. Due to the small

sample size of the data set which only includes the observations from 1973, the dependent

variable used in this regression model Military Dispute Initiationijt is coded as 1 for state i

vis-à-vis state j in a given year whenever state i initiated a MID against state j regardless

of the type of its coercive action, be it the threat or use of force. The control variables in

the second model (Z) are the same as the ones in the first one (W ) except that the second

model excludes per capita GDP. Again, random effects are included to take into account

unobserved heterogeneity across units and time.

The main quantity of interest is the effect of power on coercion mediated through non-

coercive diplomacy. If the value of Relative Power (X) changed, how would it change the

probability of Military Dispute Initiation (Y ) by changing the probability of Foreign Aid

(M), while holding the effects of Relative Power on Military Dispute Initiation through

other channels constant? Using the potential outcome framework, this quantity of interest

— i.e., the mediation effect of power on military coercion — can be formally defined as, for

any x′ and x′′ that are arbitrary values of X,

Pr
(
Y (x′′,M(x′′)) = 1

)
− Pr

(
Y (x′′,M(x′)) = 1

)
,
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Figure 9: Mediation Analysis. The left panel indicates that increases in a state’s power
make it more likely to provide foreign aid, while the middle panel suggests that a state’s
likelihood of initiating a military dispute against another state decreases when the former
provided foreign aid to the latter. As a result, as shown in the right panel, the mediation
effect of power is negative, implying that a strong state’s ability to provide benefits actually
prevents it from using coercive measures against a weak state.

which indicates the change in the probability of Y as a result of the change in M caused

by the change in the value of X from x′ to x′′, while holding the value of X constant at x′′

when considering the effects of X on Y through other channels (c.f., Imai et al. 2011).2

Figure 9 shows the results of mediation analysis. The left panel indicates that increases

in a state’s power make it more likely to provide foreign aid, while the middle panel suggests

that a state’s likelihood of initiating a military dispute against another state decreases when

the former provided foreign aid to the latter. As a result, as shown in the right panel, the

mediation effect of power is negative, implying that a strong state’s ability to provide benefits

2As indicated in the second regression model for mediation analysis, the value of Y depends on X and
M — i.e., Y = Y (X,M), but M is also a function of X as expressed in the first regression model — i.e.,
M = M(X). Hence, the potential outcome of Y can be written as Y (X,M(X)). For example, Y (x′′,M(x′))
expresses the potential outcome of Y that arises when the value of X is fixed at x′′ in the regression models
for Y and M . On the other hand, Y (x′′,M(x′)) expresses the potential outcome of Y that arises when the
value of X is equal to x′′ in the regression model for Y while M in the same regression model is fixed at
the value that arises when X is equal to x′. It is important to note that we never observe Y (x′′,M(x′)),
as it is a counterfactual outcome. When computing the mediation effect, therefore, I estimate the value of
Y (x′′,M(x′)) by using the predicted value of M(x′) derived from the regression model for M . Similarly, I
use the predicted value of M(x′′) when estimating the value of Y (x′′,M(x′′)).
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actually prevents it from using coercive measures against a weak state. Increases in a state’s

power increase its ability to use non-coercive diplomacy, which in turn decreases its need to

use force or threaten to use force against an opponent.

5 Concluding Remarks

This paper developed a theory of military coercion by considering the substitution between

coercive and non-coercive diplomacy. A stronger state may be able to buy off a weaker

state through side-payments, and this ability to employ a non-coercive measure prevents the

stronger state from making a credible commitment to using force against the weaker state,

despite its potential ability to use coercive instruments. Without paying much attention

to the possibility that a non-coercive measure may be used as a substitute for coercive

instruments, the existing theories of military coercion predict a monotonically increasing

effect of power on coercive strategies such as the threat or use of force. In contrast to

this conventional view, the commitment problem discussed in this paper suggests a non-

monotonic relationship between power and any kind of military coercion, including the

threat to use force.

Security Dilemma for Weaker States

The non-monotonicity explored in this paper sheds new light on many traditional issues

in international relations. Among others, it implies a security dilemma for weaker states.

Because of the non-monotonic relationship between power and coercion, a state’s security

can be assured not only when it is very strong but also when it is very weak. A very strong
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state can maintain its security simply because it has an enough ability to deter coercion by a

weaker state. As a result, increases in the stronger state’s power further increase its security.

On the other hand, a very weak state can also maintain its security, but this is not because it

has an enough ability to deter coercion, but because it can easily be bought off by a stronger

state through side-payments; as the stronger state need not employ coercive measures when

it attempts to influence the very weak state, its security can be guaranteed despite the lack

of deterrent capabilities. However, since the security of the very weak state is assured by

the very fact that it is weak, increases in its power actually decrease its security.

The security of a stronger state increases with its power, while that of a weaker state

decreases with it. Power and security do not always go together. This non-monotonic

relationship between power and security is markedly different from the view of offensive

realism in international relations, as it equates power with security (Mearsheimer 2001). It

is also different from the view of defensive realism, which emphasizes the danger of excessive

power — that is, the danger that a stronger state, not a weaker state, may face when it

attempts to further increase its power (Waltz 1979). None of these traditional views in

international relations suggest the security dilemma for weaker states, and this is because

they pay little attention to the possibility that a non-coercive measure may be used as a

substitute for coercive instruments.
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Appendix

This appendix describes the Gibbs sampling algorithm for the endogenous binary hidden

Markov model. The prior distributions for the parameters are as follows: βm ∼ N (β0,B0),

and γm ∼ N (γ0,G0).

� Sampling of Sijt

Define Y ∗
ijt ≡ (Y ∗ij1, ..., Y

∗
ijt) and St+1

ij ≡ (Sij,t+1, ..., SijT ). The posterior sample of Sijt can

be drawn from the following probability density:

p(Sijt = m|Y ∗
ijT ,S

t+1
ij ,βm) =

p(Sijt = m|Y ∗
ijt,βm)p(Sij,t+1|Sijt = m,βm)∑2

h=1 p(Sijt = h|Y ∗
ijt,βm)p(Sij,t+1|Sijt = h,βh)

,

where

p(Sijt = m|Y ∗
ijt,βm) =

p(Sijt = m|Y ∗
ij,t−1,βm)p(Y ∗ijt|Y ∗

ij,t−1, Sijt = m,βm)∑2
h=1 p(Sijt = h|Y ∗

ij,t−1,βh)p(Y
∗
ijt|Y ∗

ij,t−1, Sijt = h,βh)

p(Sijt = m|Y ∗
ij,t−1,βm) =

2∑
h=1

p(Sijt = m|Sij,t−1 = h,βh)p(Sij,t−1 = h|Y ∗
ij,t−1,βh).

� Sampling of Y ∗ijt

The posterior sample of Y ∗ijt can be drawn from the truncated normal distributions T N (−∞,0](X ijtβ
>
m, 1)

if Yijt = 0 and T N (0,∞)(X ijtβ
>
m, 1) otherwise, where m = Sijt.

� Sampling of βm

Let Y ∗m denote the Nm × 1 matrix of Y ∗ijt, where Nm is the number of observations with

Sijt = m. Moreover, let Xm denote the Nm × K matrix of X ijt with Sijt = m. The
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posterior sample of βm can be drawn from the normal distribution N (β̄m, B̄m), where

B̄m ≡
(
X>mXm +B−1

0

)−1
and β̄m ≡ B̄m

(
X>mY

∗
m +B−1

0 β0

)
.

� Sampling of S∗ijt|m

The posterior sample of S∗ijt|m=1 can be drawn from the truncated normal distributions

T N (−∞,0](W ijtγ
>
1 , 1) if Sijt = 1 and T N (0,∞)(W ijtγ

>
1 , 1) if Sijt = 2. Similarly, the posterior

sample of S∗ijt|m=2 can be drawn from the truncated normal distributions T N (−∞,0](W ijtγ
>
2 , 1)

if Sijt = 2 and T N (0,∞)(W ijtγ
>
2 , 1) if Sijt = 1.

� Sampling of γm

Let S∗m denote the Nm × 1 matrix of S∗ijt|m, where Nm is the number of observations with

Sij,t−1 = m. Moreover, let Wm denote the Nm × K matrix of W ijt with Sij,t−1 = m.

The posterior sample of γm can be drawn from the normal distribution N (γ̄m, Ḡm), where

Ḡm ≡
(
W>

mWm +G−1
0

)−1
and γ̄m ≡ Ḡm

(
W>

mS
∗
m +G−1

0 g0

)
.
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