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ABSTRACT 

Dyadic power theory proposes that the speed of power
ratio change between two nations predicts to both the onset of 
war and alliance formation. The speed of power-ratio change 
is measured utilizing the concepts of velocity and 
acceleration. 

It is posited that decision-makers perceive high velocity 
change and/or high acceleration of change in the power-ratio 
between them and a potential adversary as threatening. The 
lack of reaction time encourages the decision-makers to act in 
non-traditional ways. Thus, they opt for hostilities or 
alliance partners rather than utilize traditional diplomatic 
measures such as "summits", conferences, protests, etc. 

The independent variables of national power were provided 
by Jacek Kugler in private correspondence, and the dependent 
variables of alliances and wars were selected from data-sets 
compiled by Singer and Small. Dyadic changes in power 
previous to these events were then correlated with the events, 
themselves. 

Moderate support for the theory was obtained. Although 
there was little correlation between acceleration of power
ratio change and either event, there were moderate 
correlations between average velocity of change and the event, 
suggesting that decision-makers react precipitously to rapidly 
changing conditions vis-a-vis potential adversaries. 

The findings suggest that future studies that will 
isolate such factors as size of nation, century of event, 
contiguity, and even type of political system of the 
adversaries or partners are warranted. 



CHAPTER ONE 

INTRODUCTION 

10 

We seem to be not a great deal closer to determining the 

causes of the onset of war than we were thirty years ago, for 

contradictions abound. It would appear that we have barely 

started to correlate alliance behavior, community of interest, 

a common enemy, and power relations with the onset of war. 

However, these disparate approaches have led to the consider

ation of changes in power, measured in terms of acceleration 

and velocity, as a reasonable explanation for the onset of 

war. 

The thrust of this investigation is threefold: 1) 

investigate the relationship between power ratio changes and 

war; 2) investigate the relationship between power ratio 

changes and alliance performance (specifically, formation and 

entry); and 3) investigate the relationship between power 

ratio changes and "action" events. "Action" events are 

defined as the combination of initiation of hostilities and 

the formation of alliances, both of which are defined as pro

ducts of "non-normal" diplomatic behavior. In all three of 

the aforementioned investigations, the event is correlated 

with a "non-action" event, a condition of "normal" diplomatic 

behavior, in order to determine whether the same power ratio 

change might also predict those events. 

The broad research questions addressed in this disser

tation include "What effect do changes in power ratios among 
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and between nation-states have on the onset of war?" "Have we 

not exhausted the possibilities of alliance behavior predict-

ing to the onset of war?" 

and between nation-states 

"Do changes in power ratios among 

predict equally to changes in 

alliance behavior and war?" If the last of these questions 

were answered in the affirmative, it would appear reasonable 

to posit that the relationship between alliance behavior and 

the onset of war is spurious. Alliance behavior might more 

likely be a dependent variable, reflective of changes in 

dyadic power ratios. One might then be able to suggest that 

we dispense with the emphasis on alliance behavior and proceed 

with the investigation of dyadic and n-adic power relations. 

The extensive body of literature that has addressed the 

relationship between power and the onset of war has produced 

mixed results at best. In light of this, one is inclined to 

conclude that other factors predict to the onset of war better 

than static power factors. In order to develop proper 

hypotheses regarding power ratio changes and their relation

ship with the onset of war, a review of the relevant liter

ature, outlining contributions to the field, needs to be pre

sented. Therefore, Chapter 2 presents a literature review of 

power theory beginning with Morgenthau and including the works 

of Organski, Garnham, Russett, Doran and Parsons, Bueno de 

Mesquita, and Sullivan. The review focuses on the evolution 

of power theory beginning with theoretical and methodological 

investigations of "static" conditions of power and concluding 
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with those of relative power and power transition. Obviously, 

all investigations of the cause of war are not presented in 

this study, but rather only those contributions deemed essen

tial in illustrating an evolution toward power ratio change 

theory. The review focuses on the nation-state level of 

analysis because it is argued that this level of analysis 

deals with national power and avoids problems attendant upon 

the ecological fallacy. For instance, one might over-aggre

gate at the system-level of analysis and impute motive to only 

those nations that actually went to war. An example would be 

testing whether an increase in international alliances would 

predict to war. One might find that this is the case, but 

more alliances might also indicate the existence of more 

nations, and hence more war. Joining alliances may have no 

bearing on the cause of war because some nations join allianc

es for peaceful purposes. One needs to focus on the nation

state level of analysis in order to determine motive. 

More needs to be said, by way of introduction, about the 

contents of Chapter Two. The specific area within power 

theory with which this dissertation deals is transition 

theory. The contributions of Organski, Kugler, Doran, 

Parsons, primarily, have had a great deal of influence in this 

attempt at theory building. The concept of power change 

leading to war seems to make more sense than explanations 

dealing with static conditions. And perhaps, even within 

static power theories (balance of power, preponderance of 
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power, etc.) power change is implied. For example, balance of 

power theory posits that when one nation becomes too powerful 

in the eyes of its neighbors, those neighbors may join 

together in alliance in order to balance that power. Becoming 

too powerful, itself, implies change. Consider that if 

countries Band C were allied with country A, that an increase 

in A's power would lead country D to join Band C in an 

alliance in order to maintain the original power distribution. 

Therefore, even maintenance of power distribution implies 

change; a nation must change to maintain the status quo. 

There are three main areas of investigation that are of 

interest here. The earlier contributions include those of 

Garnham, which deals with static conditions of power between 

dyads. Later contributions, such as those of Doran and 

Parsons can be said to deal with both monadic and n-adic 

phenomena, i.e., critical points and their relation with the 

onset of war. Their argument can be described monadic in that 

changes in an actor's power also changes its propensity to 

initiate conflict. Doran and Parsons refer to these changes 

as "changes in interacting state-units" (1980; p. 948). An 

actor sees itself reaching the peak of its power or passing 

the peak of its power. Also, it may see its rate of growth 

slowing as it reaches its peak of power, and conversely, its 

rate of decline increasing as it moves past its apex of power, 

indicating a "non-linear pattern of change" (p. 947). It can 

be described as n-adic in that a critical point in a nation's 
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power cycle vis-a-vis systemic power is " ... change in systemic 

structure" (p. 948). 

Organski (1968) introduced the concept of power t~an

sition, which was further refined by Organski and Kugler 

(1980) . By power transition they mean that "If one nation 

gains significantly in power, its improved position relative 

to that of other nations frightens them and induces them to 

try to reverse this gain by war" (p. 13). The power transi

tion model posits that it is the nation's dissatisfaction with 

its position in the system that causes it to become 

conflictual. 

Bueno de Mesquita is also concerned with the concept of 

change, but at the system-level of analysis. He speculates 

that "the more tightknit the commitments within a cluster ... 

the higher the probability that it will be engaged in war" 

(1975; p. 191). In other words, Bueno de Mesquita finds that 

"the occurrence and duration of wars during the twentieth 

century are found to be closely linked to increases in 

systemic tightness" (p. 241). All at least imply that change 

is a contributing factor to the onset of war. It is reason

able to posit that changes in power ratios are contributing 

factors to the process of "tightening". 

One finds the same mixed results regarding alliance 

behavior and its prediction to the onset of war as were found 

between power and the onset of war. An additional literature 

review of alliance behavior follows in Chapter Three. Once 
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again, the review begins with Morgenthau, but of course takes 

a different track which includes the works of Liska, Singer 

and Small, Wallace, Bueno de Mesquita, Sullivan and Siverson. 

The intent here is to focus on the systemic level of analysis 

with the goal of illustrating that this area of study also 

appears to be exhausted regarding theoretical attempts to link 

alliance behavior to the onset of war. 

Although it is apparently out of vogue to credit Mor

genthau with having made any lasting contributions to the 

study of international war, his work has been used as the 

foundation for both the following literature reviews for two 

reasons. First is that following his publication of Politics 

Among Nations, there was a tremendous outpouring of studies 

addressing both the issues of power theory and alliance theory 

which, most likely, were directly influenced by many of the 

concepts he introduced. Thus, it could be argued that 

Morgenthau, if not the innovator of these theories, was at 

least one of the major contributors to this area of investiga

tion. Second, anything longer than a thirty year period 

(pre-dating Morgenthau) would be too broad a period to cover 

and would not add significantly to the investigation. 

Chapter 3 investigates the contributions of both the 

"prescientific" scholars of the fifties and early sixties, and 

the empiricists of the late sixties and beyond to alliance 

theory. The earlier writers appeared to mix concept and 

variables in a somewhat careless fashion. For instance, 
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alliances were assumed to be the keys to making the balance of 

power work, but balances of power could also function without 

alliances. In addition, there were many concepts of the 

balance of power, itself. Inis Claude (1962) claimed that 

over a dozen definitions were used by Morgenthau alone. Even 

within the strictest sense of "balance" (as opposed to 

distribution of power or policy, for example), one could still 

envision either a chandelier or a see-saw -- the former 

suggesting a multi-polar system, and the latter suggesting a 

bi-polar system. This last example suggests more the concept 

of polarization; thus balance of power (with its many defini

tions), alliances, and polarization were all mixed together. 

Since the different concepts seemed to contradict one 

another and provided no basis for replication and verifica

tion, Singer and Small attempted to "unmuddy the waters" by 

introducing an applicable data-set because, as they said in an 

early article, " ... it is impossible to generalize from a 

sample of nations, events or conditions to the entire popu

lation unless that population can be identified" (1966b; p. 

236). Once Singer and Small had introduced and continued to 

expand their data-set, myriad studies of alliance behavior 

proliferated, including those of Siverson, Wallace, and Bueno 

de Mesquita, which are presented in Chapter Three. 

In Chapter Four, a general theory of dyadic power ratio 

change is developed. 

explanation of a 

Since there appears to be no definitive 

cause and effect relationship between 
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national power, on the one hand, and either alliance behavior 

or the onset of war, on the other, it is logical to suggest 

that the independent variable upon which one should focus is 

the change in the power relationship between the members of 

the initial dyad that eventually respond to one another. The 

change in this power relationship should most likely predict 

to the dependent variable: the onset of war, alliance 

formation, and normal diplomatic activity (the non-action 

event) . 

Note that the title of the dependent variable, war, is 

specifically defined as onset of war, by which is meant 

international war. This investigation is not concerned with 

length of war, expansion of war, intensity of war, or for that 

matter, other types of conflict. 

Throughout recent decades, both theory and method appear 

to have become more refined, and lead, step by step, to new 

hypotheses. For example, the concept of national power has 

been refined and is measurable. Using these measurements of 

power has enabled us to consider whether equality of national 

power (dyadic or n-adic) , or preponderance of national power 

might lead to the onset of war. Finding no significant 

correlation between these static conditions, scholars ad

dressed the question as to whether change in power relation

ships might correlate positively with the onset of war. These 

investigations also did not provide consistent correlations. 

But it seems that the investigations were heading in the 
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right direction. Perhaps it is not the direction of change in 

power ratios that predict to the onset of war, but rather the 

velocity and/or acceleration of change within those ratios 

that so predict. This concept has been borrowed from Doran 

and Parson (1980) who applied it at a sub-system level of 

analysis, dealt only with major powers, and were concerned 

only with the onset of extensive war. Assuming rational 

behavior (see Bueno de Mesquita, 1980), it is possible that 

decision makers might not be overly concerned if a "dissatis

fied contender" (Organski, 1968) is gaining power vis-a-vis 

their nation as long as they perceive that time is available 

for them to make adjustments (either alliance formation or 

declaration of war). On the other hand, if they perceive a 

lack of time to adjust the ratio due to the speed and/or 

acceleration of, let us say, a narrowing of that ratio, they 

would be inclined to experience "crisis", and act more 

precipitously. 

It seems reasonable that the aforementioned explanation 

might be the key to the relationship between power changes and 

the onset of war. If the results support the general theory 

one might be able to link "power theory" with "crisis theory" 

(Hermann, 1969; Hermann and Robinson, 1969; Dougherty and 

Pfaltzgraff, 1981; and McClelland, 1977). Crisis Theory, 

presented more fully in Chapter Four, posits that shortness of 

reaction time may lead to precipitous foreign policy change, 

including, but not limited to, initiation of hostilities. 
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Within the context of crisis, when nation A sees its relative 

power position threatened by nation B, it has at least two op

tions: 1) it may initiate war, or 2) it may join or leave an 

alliance. It is posited that the speed of the change dictates 

nation A's response. 

Regarding alliance entry, a state might join an alliance 

when one or more of its potential adversaries gains precipi

tously in 1;elative power and therefore are perceived to 

present a threat to that state. Thus, it is argued that both 

its alliance behavior and its initiation of conflict are the 

result of the speed of changes in relative power. 

More specifically, two hypotheses are proposed. When the 

ratio of power between two nations narrows, two options become 

available. The first is that one member of the dyad will seek 

to increase its power by joining an alliance or initiating 

conflict when the power ratio change is rapid. The second is 

that one member of the dyad will take no action when change is 

slow. 

These hypotheses can be tested in the following manner. 

A conflict r.an be identified chronologically, and the two 

initial antagonists identified. A power measurement for each 

of the initial antagonists can be determined for each of five 

years preceding the event (war, alliance formation, or no 

action). A power ratio can then be calculated. Both the 

speed of the change (velocity) and the change of the speed of 

change (acceleration) can then be determined throughout the 
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five-year period. If the theory holds, increasing velocity 

and acceleration predicts action-oriented behavior and 

decreasing velocity and acceleration predicts passive behav

ior. Further, it is expected that at a level above x velocity 

and/or y acceleration in the power ratio change an action 

event will ensue; below that level no action will be taken. 

Chapter Five presents the methodology to be used in 

determining the effect of dyadic power ratio change on 

alliance behavior, the onset of war, and the non-event. The 

power measurement to be used is a nation's percentage of 

system GNP which has been provided by Jacek Kugler in personal 

correspondence. These data are selected from a time period 

that encompasses 1816-1970, and are matched with wars, al

liances and the non-action condition, all selected from data

sets compiled by Singer and Small (Wages of War, 1972; JCR, 

1966) . 

The investigation which deals with onset of hostilities 

includes 40 interstate wars selected from the Singer and Small 

data-set. Since this dissertation focuses on dyads, those 

wars selected are those in which the two original antagonists 

be identified. The Kugler power measurements will be present

ed for each five year period preceding the conflict, and the 

year of conflict. 

The investigation which deals with the formation of 

alliances includes 20 alliances selected from the Singer and 

Small data-set. Similar to the methodology described above, 
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those alliances are selected in which the two initial prota

gonists may be identified. 

The no-war or non-action condition was more difficult to 

define. One could obviously "load" the data by including such 

dyads as Bhutan/Canada or Nepal/peru. What was needed was the 

selection of dyads that had a propensity to have a conflictual 

relationship. Therefore, it was decided to select those dyads 

that had experienced conflict, but at a time when none was 

experienced. This led to a decision as to whether the time 

selected should pre-date or post-date the conflict. Post

dating was discarded because one member of the dyad might be 

so weakened by the preceding conflict that it could not take 

action irrespective of the provocation. The solution was to 

locate a dyad chronologically at a period preceding the 

conflict by ten years (when possible), and then compute power 

ratio change for the five-year period preceding that event (or 

more precisely, that !lQ!l-event) . 

In all cases, the Kugler national power variables are 

matched with the Singer and Small alliance data; war data, and 

the non-action data. This effort resulted in a data-set 

consisting of 40 cases of war, 20 cases of alliance formation, 

and 35 non-action "events" -- a total of 95 cases. Utilizing 

both the Singer and Small and the Kugler data-sets, a 

statistical case is created as in the example below: 



Case 01 Franco-Spanish War 1823 

GNP France/Spain 5 Years Prior to War 

GNP France/Spain 4 Years Prior to War 

GNP France/Spain 3 Years Prior to War 

GNP France/Spain 2 Years Prior to War 

GNP France/Spain 1 Year Prior to War 

GNP France/Spain Year of War 

Power Ratio 5 Years Prior to War 

Power Ratio 4 Years Prior to War 

Power Ratio 3 Years Prior to War 

Power Ratio 2 Years Prior to War 

Power Ratio 1 Year Prior to War 

Power Ratio Year of War 
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The same format applies to cases of alliance formation 

and the non-action "event". The GNP data are selected for 

each pertinent year preceding the event which is, as il

lustrated above, the Franco-Spanish War of 1823. From these 

data, a power ratio is then computed. 

Once the power ratios are computed, one finds the change 

in the power ratios throughout the five-year period. Finally, 

the average monthly velocity of power ratio change is deter

mined by the formula, A"n~V=(dP/dt)/12. The average monthly 

acceleration of power ratio change is determined by the 

formula, Average A=(dV//dt)/12. 



V=velocity 
A=acceleration 
d=delta=change 
P=power measurement 
t=time 
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Average monthly velocity and average monthly acceleration 

are then correlated with the formation of alliances, the 

initiation of war, and the non-action "event". 

In Chapter Six the findings are presented. Moderate 

support for the theory of dyadic power ratio change was found. 

Increasing acceleration over a three year period did predict 

to action events. However, an increasing velocity did not so 

predict. At a level of velocity above "x", a moderate 

correlation was found. Nations tend to take action when there 

is a "high" level of velocity; however, they might also take 

action at a "low" level of velocity, but very rarely do they 

choose not to take action when the velocity is "high". In 

fact, they are five times more likely to take action when 

velocity is "high". 

The findings in Chapter Six, although offering moderate 

support for dyadic power ratio change theory, presented more 

questions than answers. There was enough support to warrant 

continued investigation, but one should be concerned whether 

large nations and small nations act in the same manner, 

whether technological advance might be a factor that predicts 

activity in the nineteenth and twentieth century, whether 

contiguity presents more of factor in the nineteenth and 

twentieth century, whether the more powerful or the weaker of 
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the dyad initiates conflict, what is the correlation between 

speed of power change and length of war, severity of war, and 

perhaps the eventual winner of war. These questions, and 

proposed methods for their answer, are more fully addressed 

in Chapter Seven. 
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This chapter presents a literature review of relevant 

works dealing with the concepts of power. The goal is 

twofold: first, it is an effort to illustrate the evolution 

of power theory from a simplistic attempt at defining power 

to a much more sophisticated focus upon relationships be

tween power and war. Second, it is an attempt to suggest 

that dyadic power-ratio change is logically the approach to 

be explored. It consists of three sections; first, a pre

sentation of the major contributions in which power is 

defined; second, those scholarly contributions that refined 

those definitions in empirical terms, and third, those that 

introduced new theoretical concepts. The time period covers 

approximately twenty five years from the early sixties to the 

present. 

Two problems present themselves when one tries to 

determine the structure of both this chapter and the follow

ing chapter. Both chapters are literature reviews (Chapter 

Three deals with alliance behavior). The first problem is to 

determine within which chapter does each contribution belong. 

Does it fall within alliance behavior or that of power 

theory? Some of the material does overlap, not only between 

power and alliance, but also, some material presents overlap

ping theoretical concepts. For instance, the concepts of 
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polarity and polarization are power concepts, but are 

illustrated in the literature by a focus on alliance member

ship. Approaches include monadic, dyadic, and n-adic 

concepts. One then must deal with the problem of where to 

put contributions such as those by Wallace (1973) and Bueno 

de Mesquita (1978) regarding polarization and polarity. 

What has been attempted is the separation of the liter

ature dealing in any fashion with alliance behavior from the 

literature focusing specifically on power; the task has not 

been an easy one. Admitting that there is a certain "fuzz

iness" in conceptual boundaries, and that this imperfect 

attempt at separation obviously invites criticism, neverthe

less the attempt has been to deal with national power in this 

chapter and reserve alliance behavior for the following 

chapter. Thus, contributions by Singer and Deutsch, Waltz, 

Rosecrance and Kaplan, although dealing with power, are not 

included in this chapter because they focus on the system 

rather than the nation-state. 

The second problem that presented itself was that of 

whether to present the material chronologically or themati

cally. In either case a problem exists. For instance, if 

the literature is presented thematically, it becomes dif

ficult to illustrate the progress experienced within the 

discipline. It then becomes difficult to see how scholars 

built on each other's work, although the theme might be more 

coherently presented. On the other hand, when presenting the 
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literature chronologically, the review might tend to wander 

because all scholars do not deal precisely with the same 

units of analysis. 

Finally, the selection of the literature for presentation 

in this dissertation obviously reflects a bias. Power is 

defined as an attribute, e.g. resources, rather than influ

ence or "status" (potential power) for two reasons: first, 

nations need the wherewithal to engage in hostilities; and 

second, an attribute is obviously easier to quantify. It 

should also be stressed that the selection decision rested 

upon the impact the literature had upon the development of 

the conception of dyadic power-ratio change and its relation

ship to the onset of war. Therefore, both this chapter and 

the following chapter present the literature chronologically, 

but within a thematic framework, in order to illustrate the 

evolution of the discipline, and lay the foundation for the 

introduction of power ratio change. 

Part I of this chapter begins with presentation of the 

literature of the mid-fifties and early sixties -- the "pre

scientific" era -- literature which was mainly descriptive in 

content. Part II introduces the empirical contributions 

which began to utilize the data bases introduced by Singer 

and Small, L.F. Richardson, and A.F.K. Organski. Finally, it 

presents power theory, and focuses on the contributions of 

Singer, Bremer and Stuckey, Organski and Kugler, and Doran 

and Parsons. 
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A great debt is owed to those pioneers who refined the 

concept of power, for without these scholarly contributions 

the investigation of the relationship between power and war 

could not have progressed to its present stage. The review 

begins by acknowledging the contribution of Hans Morgenthau, 

who as early as 1948 refined earlier definitions of political 

power, a concept which he considered "the immediate aim of 

international politics" (p. 29). He believed that nation

states had three aims within the international realm: 1) keep 

power; 2) increase power; and 3) demonstrate power (p. 42). 

Related to these phenomena, then, are the policies of the 

status quo, imperialism, and prestige, in that order. 

Morgenthau presents numerous historical examples which 

explain these policies, many of which are cited by scholars 

up to and including the present. For instance, his concepts 

of prestige and status have been empirically investigated by 

East (1972) and Wallace (1972). 

His definitions of elements of national power have in

fluenced myriad empirical studies, some of which are descri

bed in this chapter. He identified basic elements of na

tional power, including geography, natural resources, in

dustrial capacity, military preparedness, population, na

tional character, national morale, and quality of diplomacy. 

He felt that geography is important because of natural 
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Natural resources included 

food self-sufficiency and raw materials such as coal, oil, 

iron, copper, lead, etc. Industrial capacity was necessary 

to convert those raw materials into power. Military pre

paredness included technology which provided tanks, planes, 

ships, etc., military leadership, and the size of the armed 

forces. Population was important because manpower was needed 

to staff both the army and industry. National character and 

national morale were intangible factors that future scholars 

would find difficult if not impossible to quantify. Both 

these and the quality of diplomacy could be alluded to after 

the fact, but had no predictive power. 

In 1956, Klaus Knorr introduced the concept of "war 

potential". He began by creating a typology of components 

of war potential that other authors, including Morgenthau, 

had introduced. For instance, he cited Spykman (1942) who 

listed size of territory, nature of frontiers, size of 

population, raw materials, economic and technological devel

opment, financial strength, ethnic homogeneity, social 

integration, political stability, and national spirit; Luther 

Gulick (1948) who listed manpower, raw materials, capital 

investments, science, technology, and research, and or

ganizations and institutions; and even Steinmetz (1929) who, 

in addition to those above, listed psychological factors such 

as perseverance and adaptability of the population, inventive 

skill, and economic flexibility (pp. 40-41). 
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Knorr broke down these individual components of power 

into three major categories: economic capacity, administra

tive competence, and motivation for war. However, he intro

duced no units of measurement for the latter two components 

-- only for economic capacity. Of course, as Sullivan (1988) 

states, the latter measurements most likely show up in the 

former. 

BEGINNINGS OF HYPOTHESIS FORMATION AND TESTING 

Provided with the conceptual basis for power, other 

scholars began to search for means of quantification. 

Although many have used different variables to measure 

national power, GNP and population seem to be valid by 

themselves. Sullivan (1988) compared a very complex index of 

power created by German, including the standard objective 

measurements plus area corrected for population and rail 

density, food supply, morale and others, with a very simple 

3-indicator index by Taylor and Hudson. He compared 19 

countries and found a correlation of +.91 between the two 

indices. Further, Sullivan found a correlation of +.63 

between Ray Cline's index of power, which included "strategy 

and will" and GNP within the same general time period. A 

correlation of +.73 was discovered between the aforementioned 

"will" and population, again in the same general time period 

(late 60's and early 70's). Finally, Sullivan found strong 

correlations between GNP and indices of Morgenstern et al., 
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Cline, and East and Rothgeb. He also cites a study by Dixon 

that found an average +.70 correlation between GNP and seven 

other indicators. Sullivan points out that " ... a substantial 

amount of intermeasure agreement exists even when different 

factors are utilized and manipulated in different ways" (p. 

16) . 

In the late 1960's and early 1970's, scholars refined 

units of measurement of national power. The emphasis began 

to shift to questioning how "war potential" might lead to 

international war. Two main areas of investigation would 

emerge. Many scholars would focus on static conditions and 

their effect on conflict; others would investigate the effect 

of change of power on conflict. The theory of dyadic power 

ratio change, it will be seen, derives from this concept of 

"change" . 

A.F.K. Organski appears to have introduced a "bridge" 

between the two -- first, in his book World Politics (1968), 

and somewhat later with Jacek Kugler (1981). Organski's 

first contribution was the refinement of the concept of 

power. He identified six "determinants of power" including 

three "natural determinants" and three" social determinants" . 

The "natural determinants" included geography, resources and 

population; the three "social determinants" included economic 

development, political development and national morale. 

These "determinants", with the possible exception of national 

morale, could be quantified. They are the variables that are 
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utilized most often today. 

In addition to the presentation of these "determinants", 

and obviously influenced by Morgenthau, Organski made further 

contributions to power theory. First, he suggested a dicho

tomy of which Midlarsky (1973) would soon make use: a) the 

possession of power, and b) the utilization of power. "To 

confer power, these resources must be used" (1968; p. 103). 

Second, he said that "power" implies a relationship, i.e., 

the existence of at least two parties. Third, he stressed 

the need to focus on "major powers", something upon which the 

vast majority of his successors also focused. Countries such 

as Liberia and Paraguay, he argued, simply have no signifi

cant impact on the activities of the rest of the world. 

Finally, he suggested that "power is not a static 

characteristic. It is part of a nation's relationship with 

other nations, and it grows and diminishes with use" (p. 

110). Nations could exercise power by: a) persuasion, b) 

rewards, c) punishment, and d) force. And he also was 

concerned that scholars not try to measure power by a single 

determinant, but focus on more than one determinant. The 

important contribution by Organski utilized in this study is 

his concept of a nation's relationship with other nations, 

and that the focus not be upon static power conditions. The 

introduction of quantifiable power measurements allowed for 

hypothesis testing. Singer, Bremer, and Stuckey (1972) 

utilized "capability shares" in order to test two hypotheses: 
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1) that a preponderance of power leads to peace, and 2) 

power-parity leads to peace. Their evidence supported the 

former in the 20th century and the latter in the 19th 

century. Their data base covered the period 1820 to 1965, 

and included all major interstate wars within that period. 

It should be noted that their methodology did not 

accurately reflect their hypotheses (see Sullivan and Siver

son, 1983). The validity of their units of measurement has 

also been challenged, and their results were mixed. It is 

possible that these mixed findings were the result of uti

lizing static conditions rather than the change of those 

conditions, a situation that the theory of dyadic power ratio 

change attempts to correct. However, their major contribu

tion is deemed to be the introduction of specific measure

ments for what Knorr called "war potential". At the very 

least, their findings can be replicated, one of the first 

efforts in this field to possess that quality. 

Singer, Bremer, and Stuckey apparently accepted Or

ganski's argument in relation to multiple determinants of 

power and began with six indicators of power: 1) population, 

2) population in cities of 20,000 or more, 3) energy con

sumption, 4) iron/steel production, 5) military expenditures, 

and 6) armed forces size. They then reduced these to three: 

1) demographics, 2) industrial capability, and 3) military 

expenditures. Finally, they arrived at a single power base 

by combining the totals of all nations studied, thus enabling 
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them to determine each nation's percentage of power. From 

this power measurement they created three independent vari

ables: 1) capability concentration, 2) rate and direction of 

change, and 3) movement of "capability shares". 

Their first independent variable was called CON (concen

tration of power). It was derived by dividing the standard 

deviation of observed percentage scores, per investigation 

point, and dividing by the maximum standard deviation 

possible if one nation were to hold 100% of shares of power. 

Their second independent variable was change in concentra

tion. It was created by averaging the change in direction of 

CON (up or down) over five year periods. Finally, MOVE was 

created by measuring the movement of capability shares. The 

change in the number of shares that the lowest member had was 

subtracted from 100% and multiplied by two. 

They then tested the hypotheses using both bivariate and 

multivariate regression analysis. The dependent variable was 

major power interstate war underway; thus, they were not 

investigating the cause of war. The results were that parity 

led to peace in the 19th century and that preponderance led 

to peace in the 20th. 

One could question the validity of the selection of the 

breakpoint date between centuries, the use of war in progress 

rather than initiation of war and some of the power vari

ables. But the contribution of Singer, Bremer, and Stuckey 

is the refinement of power variable measurement and the 
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merging of theory and method into the explanation of con

flict. 

At approximately the same time as Singer, Bremer and 

Stuckey were testing their hypotheses, Wayne Ferris (1973) 

also attempted to operationalize the concept of power. His 

secondary goal was to test 13 hypotheses regarding the causal 

relationship between systemic and interstate power on the one 

hand and war on the other. These hypotheses focused not only 

on static power conditions, but also on the change in power 

relationships as a causal effect for war. One might suspect 

that there would be strong correlations, but they were not 

found. 

In this light, Ferris' findings are perplexing for it 

does seem likely that change in power relationships would 

more accurately predict to the onset of war than would static 

conditions of power because the concept of change relates 

more completely to the theoretical approaches of Morgenthau 

and other realists. It was Morgenthau who said that nations 

keep power and increase power; these actions imply "change". 

Balance of Power theory posits that nations react to growth 

in the power of others; this also implies "change", but such 

were not Ferris' findings. 

However, those findings did provide the basis for a 

further refinement of theory, i. e., it may not be merely 

"change" in power relationships, but perhaps the speed and/or 

acceleration of that change which predicts to the onset of 
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war. Also, Ferris utilized the system level of analysis, not 

the nation-state level of analysis; he did not investigate 

dyads. 

Ferris defines power capabilities thus: " ... power capa

bilities can be defined as those factors that enable one 

entity to threaten sanctions vis-a-vis another" (p. 6). He 

isolated eight variables which he considered power capabil

ities: 1) armed forces personnel, 2) defense expenditures, 3) 

population, 4) government revenue (national income), 5) trade 

value (annual imports and exports), 6) area, 7) defense 

expenditure per capita, and 8) government revenue per capita. 

Through factor analysis, Ferris reduced these variables to a 

single factor which he then converted to a percentage of 

total power. This factor was then used as the power measure

ment and correlated with both conflict, initiation of war, 

and expansion of war. 

noted, which makes 

Curiously, no strong correlations were 

one suspect that perhaps the power 

measurement may have been incorrectly computed or there was 

little relationship at such an aggregate level of measure

ment. 

In any case, the main contribution of Ferris is most 

probably the isolation, quantification, and utilization of 

factors that measure national power; his predecessors, for 

the most part, had used descriptive factors. 

Manus Midlarsky (1974) combined the concept of power as 

an attribute with a new term -- "uncertainty". Building on 
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the contributions of Organski, Midlarsky differentiated 

between power as an attribute, and power as behavior. He 

defined power as an attribute as the" ... capability to effect 

a reduction of environmental uncertainty" (p. 395). The 

exercise of that power would be a reduction of that uncer

tainty. A power loss (thus an increase of uncertainty) would 

be associated with the onset of war. He also introduced the 

concept of probability in regard to international violence. 

For example, if A can effect B's behavior such that A's 

desired outcome becomes more probable, A's power increases 

and A's uncertainty with regard to B's behavior is reduced. 

In spite of some empirical problems, Midlarsky's main 

contribution is deemed to be the theoretical argument that 

uncertainty is a prime factor dictating the exercise of 

power, thus perhaps causing change in power relationships 

which lead to international violence. Taking Midlarsky's 

argument further, one could posit that the change in power (a 

result of uncertainty) predicts the onset of violence, for he 

states, " ... increases and decreases in uncertainty are the 

primary building blocks of changes in power relationships" 

(p. 404). 

Midlarsky's contribution can be utilized to give more 

substance to the theory of dyadic power ratio change. His 

concept of "uncertainty" can be related to "crisis". For ex

ample, when power ratios change within dyads, the conditions 

with which decision makers were comfortable are altered and 
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decision makers are faced with a new power distribution; 

thus, they are faced with "uncertainty". They may then take 

action by allying with others or by initiating war. This 

"uncertainty" can be magnified if the dyadic power change is 

rapid because there is less time available with which to make 

a policy decision. 

Some confusion exists in Midlarsky's use of power and 

uncertainty. For instance, does an uncertainty increase lead 

to a power loss, a power loss lead to an uncertainty in

crease, or is a power loss an uncertainty increase? These 

questions might very well be answered by testing dyadic power 

ratio change hypotheses because the dependent variable, onset 

of war, is lagged five years behind the independent vari

able, the dyadic power ratio change between the initial 

adversaries. 

Within the theoretical approach focusing on change, 

Choucri and North (1975) tested the theory that national 

growth leads to conflict. They identified power factors such 

as population, technology, trade, military expenditures, 

colonial territory, and alliances (p. 9). All are accepted, 

generally, by most power theorists with the possible excep-

tion of colonial territory. The apparent reason for the 

inclusion of colonial territory by Choucri and North was as 

a measure of expansion; their time frame was 1870 to 1914 and 

limited to six European countries -- Britain, Russia, France, 

Germany, Italy, and Austria-Hungary all of whom had 



39 

colonies. 

They defined population in terms of density (pop/sq. 

miles) to more accurately measure population pressure. Tech

nology was measured by iron and steel production. National 

income was divided by population to arrive at national income 

per capita. Trade was measured by the amount of exports only 

(not exports and imports). Not surprisingly, they found that 

domestic growth led to expansion, and military expenditures 

led to the formation of alliances, and thence to violence

behavior (p. 244). They also found that a key factor for 

violence-behavior was the violence-behavior of others, 

suggesting an action-reaction phenomenon. Their contribution 

thus provides more evidence which can be used as the basis 

for dyadic power ratio change theory. Domestic growth 

correlates with GNP, urban population, technological advance, 

etc. Domestic growth signifies change. Their findings that 

domestic growth leads to violence-behavior might be streng

thened by investigating the velocity and acceleration of that 

change. 

At approximately the same time as the Choucri and North 

investigation, David Garnham (1976), focusing on static power 

conditions rather than change, tested the theory that "Lethal 

conflict is more probable between contiguous states of 

approximately equal national power and less probable between 

contiguous states of disparate power" (p. 390), a derivation 

of the theory that equal power leads to war. He used four 
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indicators of national power -- area, GNP, military manpower, 

and defense expenditures as his independent variables. He 

introduced three main assumptions that many other power 

theorists used: 1) governments are rational, 2) force is used 

only after diplomacy fails, and 3) governments calculate 

cost/benefits by comparing power. 

Although there is some question as to both the validity 

of his units of measurement (do his independent variables 

measure the same thing, i.e., area and military manpower) and 

reliability (do his measurements contain variable errors), 

Garnham made significant contributions to the field. He 

limited power factors to area, GNP, defense expenditures, and 

manpower, reduced his tests to contiguous dyads, and intro

duced a moderate form of control by including those dyads 

that did not experience lethal violence. 

What is deemed important with the Garnham study is that 

he brought the investigation back to the nation-state level 

of analysis. He focused on the two nations that went to war, 

specifically addressing the question of what makes one or 

both nations initiate conflict, which is what dyadic power 

ratio change theory addresses. 

Doran and Parson (1980) suggest that nations experience 

a cycle of political ascendancy, maturation and decline. 

Specific changes in this cycle can affect a nation's propen

sity for war. They argue that there are "critical points" in 

this cycle when a nation is more likely to perceive threats 
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to its existence or misperceive its own power vis-a-vis that 

of others than at other times in the cycle. 

Instead of using the term power, they use the term capa

bility, a term which seems to include "potential" power 

rather than solely "extant" power, and which, according to 

them, consists of two dimensions -- 1) size, i. e., area, 

GNP, armed forces, and military expenditures, and 2) 

development, i.e., per capita income, urbanization and 

technological sophistication. Both dimensions are amenable 

to change. Thus, when the rate of this capability changes 

(the critical points), the nation-state is vulnerable, and 

decision makers may either overcorrect or undercorrect in 

their attempts to maintain their relative international 

position. 

Encompassing a time period from 1815 to 1965 (the Singer 

and Small data), their evidence confirmed that when these 

critical points were reached, conflict occurred. Their 

conclusion was that "It appears that governments and societ

ies find adjustment to new behavioral rates difficult and 

become vulnerable to hyperinsecurity and aggressiveness at 

critical points where the direction of the evolutionary 

outlook changes pervasively" (p. 963). 

Thus, Doran and Parsons agree with Midlarsky's concept 

of "uncertainty", and are obviously also referring to "cri

sis", e.g., perceived or real shortness of reaction time. It 

should be stressed at this point that Doran and Parsons were 
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investigating rates of internal changes and then relating 

those "critical points" between nations in order to predict 

to war, whereas dyadic power ratio change investigates the 

rates of the change in a dyadic power ratio. However, it was 

Doran and Parson who introduced the concept of velocity and 

acceleration of power change, upon which dyadic power ratio 

change leans heavily. 

Organski and Kugler (The War Ledger, 1980), basing their 

work on Organski's earlier work (World Politics, 1968), 

discussed the concept of the power transition. By this time, 

the emphasis had shifted from static power concepts (bipolar 

systems, multipolar systems) to change in power as an 

explanation for the initiation of war. Organski and Kugler 

investigated those changes of power in nation A and their 

relation to those changes of power in nation B, i.e., change 

in relative power, a dyadic or n-adic investigation as 

compared to Doran and Parson's monadic study (1980). 

However, like most other investigations, their study was 

focused on "major powers". Dyadic power ratio change, on the 

other hand, includes major and minor powers, thus seeking a 

general explanation for the onset of all war. 

The power transition is a process by which a nation pro

gresses from "less developed" to "full maturity" (The War 

Ledger, p. 21). Rates of growth and the "speed with which 

modernization occurs" (p. 22) both predict to war. Wi th 

regard to war, power-transition posits that the weaker power 
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will be the aggressor. As Organski argued in his earlier 

work (1968), one should beware of the less powerful and 

dissatisfied. 

Organski and Kugler tested three approaches -- balance 

of power, collective security, and power transition -- and 

their relationship to war and peace. Their unit of measure

ment for. power was GNP, which they had compared with the 

composite measurement of Singer, Bremer, and Stuckey (1972), 

and found to have a correlation of .86; thus, they proposed 

the simpler measurement of power. 

Their tests included only "central system major powers" 

(1981; pp. 44-45), and their sample included only five wars. 

They found little relationship between power distributions 

and war. Only when they restricted their investigation to 

the "center" did they find that both the categories of 

unequal power and unequal, but not overtaking, led to peace 

(p. 52). Equal and overtaking power relationships did lead 

to war 50% of the time. 

Their evidence is suspect due to the lack of nations and 

lack of war under investigation. As they, themselves, admit, 

"Anyone who probes for regularities in the conflict behavior 

of a tiny set of elite nations cannot but feel uncomfortable 

about the thinness of the evidence on which one hazards 

generalizations" (p. 62). Nevertheless, they did generate 

results which offer a new explanation for the initiation of 

war, i.e., relative power and the change in relative power. 
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Particularly germane is their statement that the "speed with 

which modernization occurs" predict to war. This concept 

fits nicely with those of Doran and Parsons -- velocity and 

acceleration of power change -- and obviously contributes to 

the theoretical basis for dyadic power ratio change, albeit 

on different dependent variables. Bueno de Mesquita 

(1980), introduced the concept of expected utility, a 

rational-actor approach to initiation of conflict. Within 

this framework, he treats nation-states as individual actors. 

Nation-states act in their own best interest -- particularly 

in interstate relations; he defines this concept as utility. 

Bueno de Mesquita's work is included because he deals with 

both policy perspectives and relative power. He deems 

relative power and the probabilities of changes therein as 

important factors predicting to war, and he presents a solid 

argument as to why nations can be perceived as unitary 

actors, thus bridging two levels-of-analysis, i.e., the 

nation-state and decision-making. 

Bueno de Mesquita focuses on "shared policy perspec

tives" rather than power ratios, but the logic of his argu

ment can also be applied to the latter. When those "policy 

perspectives" differ or are expected to differ, conflict may 

ensue. However, the stronger nation has a higher probability 

of success than the weaker nation, and thus will, in most 

cases, initiate conflict because it expects to win. The 

underlying force behind conflict, nevertheless, is "change". 
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Bueno de Mesquita tested five propositions regarding the 

initiation of war. These included different combinations of 

aligned and non-aligned states. His data-base of 187 

disputes includes 170 disputes developed by Gochman in 1975, 

which included disputes "short of war", and 17 deterrence 

cases identified by Russett in 1963 (1980; p. 925). His 

measurement of "shared policy perspectives" was taken from 

tau-b associations of national alliance relationships 

developed in previous articles in 1975 and 1979 (these will 

be presented in Chapter 3) . 

Bueno de Mesquita concluded that his tMory is supported 

in cases dealing with non-aligned nations. " ... the expected 

utility theory yields an association of +.97 ... while the 

power perspective yields an association of +.63" (p. 928). 

Unlike Singer and Small, he found no difference between the 

19th and 20th centuries. Dyadic power ratio change also 

would expect to find no difference between the nineteenth and 

twentieth centuries. 

How can a nation-state be treated as a unitary actor? 

Bueno de Mesquita says that nations act as if there were a 

single leader in cases of both international conflict be

havior and domestic behavior. Decision-making theorists 

posit that decisions may be made by either a) a single actor, 

b) unanimity, or c) consensus. Buena de Mesquita argues that 

if decisions are made either unanimously or by a single 

leader, his assumption of the unitary actor stands. However, 
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the concept of consensus appears to contradict the concept of 

the single leader, especially when one considers bureaucratic 

motivations, a topic explored by Allison (1969). Buena de 

Mesquita counters thusly: Arrow's Paradox posits that 

decisions may be made by a) anyone, b) a minority or c) no 

one. The key to arriving at a decision is the sequence of 

choice; thus, the agenda setter (single leader) £2n determine 

the outcome. Thus, decisions are made as if by a single 

leader. However, the single leader cannot take a nation to 

war, but may stop a nation from going to war. 

Bueno de Mesquita also explains how decision makers act 

under conditions of risk and uncertainty. In conditions of 

risk, the probability of success is known. An example is the 

lottery. One knows that in a million dollar lottery, one 

million $1.00 tickets will win the jackpot. Hence, one knows 

one's chances with different investment amounts. Buena de 

Mesquita then defines actors as risk-averse, riskacceptant, 

and risk-neutral. Suppose there were also a lottery of 

$100.00 with each ticket costing $1.00. The odds are the 

same as in the million dollar lottery, i. e., one million 

dollars of tickets would win 10,000 one hundred dollar 

prizes. Therefore, one can still win $1,000,000.00 with a 

$1,000,000.00 investment. Yet, some players perceive a dif

ference and play one or the other lottery. Those who would 

invest $1.00 to win a million are considered to be more risk 

acceptant those who would invest $1.00 to win $100.00. 
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Uncertainty is a condition wherein the odds are not 

known. They must be assumed by the decision maker. 

An example used by Buena de Mesquita is a model of two 

alliances: 

Condition 1 Condition 2 

I~ F 

D 

In condition 1, A knows that if he attacks F, both D and E 

will come to F's support (assuming a defense alliance). In 

other words, the odds are known -- a condition of risk. In 

condition 2, if A attacks F, he does not know whether D will 

go to F,s aid, or for that matter, since E is allied with D, 

and D not with F, maybe D will pull E away from F and thus, 

neither D QQ£ E will support F. Dyadic power ratio theory 

emphasizes the concept of uncertainty as measured by velocity 

and acceleration of power change. 

The presentation of the investigations in this chapter 

has illustrated that there are a wide variety of factors 

related to the study of the onset of war. These investiga

tions have presented various definitions of power, provided 

many different units of power measurements, 

concepts of change, risk and uncertainty. 

and introduced 

What is deemed 

necessary is to utilize as many of these contributions as 

possible within one approach. 

Sullivan and Siverson (1980) added no substantially new 
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theory or method to war studies, but their contribution to 

the field should have a profound impact. They suggest that 

much extant theory and methodology has been disregarded by 

each new group of scholars. In other words, "it's out there 

-- let's put it together". Their focus is on review and 

synthesis. "We think the accumulation of research on war has 

reached what rather loosely might be termed critical mass; 

that the opportunities for a synthetic treatment are present" 

(p. 9). 

For example, they report " ... the tendency [is] to test 

hypotheses against perhaps one or two ... definitions of war, 

and, then if they are unconfirmed, to throw out the hypo

thesis altogether" (p. 22). They suggest the same tendency 

with regard to the independent variable of power as a na

tional attribute; it has not been linked to war behavior, but 

has been with "war-like acts". This revelation suggests that 

even with mixed results at best, regarding power ratio and 

war, the solution is not to throw out power as an attribute, 

but rather to refine the argument and investigate change in 

power ratios and their relation to the onset of war. 

Siverson and Sullivan refer to Ferris' study, from which 

they infer that both change in power ratio and closing of the 

ratio affects nation-months of war. Perhaps it also affects 

the onset of war, and perhaps the speed of the change is 

pertinent to the enquiry. Thus, Siverson and Sullivan's 

admonition to review and synthesize is well-taken, which is 
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precisely the path chosen in this and the following chapters. 

Siverson and Sullivan call for " ... a clearer under

standing of theories that already exist; a clearer under

standing of their respective potencies in explaining the 

particular event of war; a clearer und.erstanding of the 

relationship between one partial theory and others" (p. 32). 

The aforementioned examples suggest that an investigation is 

warranted that not only would utilize current knowledge of 

power and war, but might also unite power theory and crisis 

theory an attempt which is to be presented in Chapter 

Four. 

Three years later, Siverson and Sullivan (1983) once 

again reviewed the progress (or lack of it) in the relation

ship between the distribution of power and the onset of war. 

They found that although recent studies had suggested that 

equal power led to war, the findings were suspect due to four 

factors. 

First, they argued, the data were not closely connected 

to theory. A prime example was the Singer, Bremer and 

Stuckey study in which balance of power conditions among 

great powers was correlated with all wars which included a 

least one great power. This was a model which, in actuality, 

was testing whether equal power among a few major powers 

would reduce war not a test of the traditional balance of 

power concept. 

Second, they argued, that a reduction in the variance of 
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independent variables might have distorted many findings. 

For example, they cite the Garnham models of population 

measurement. Transforming data into rank order reduces the 

effect of "outliers". Thus, although Pakistan and India were 

ranked as being separated by population measures of "4", 

India's much larger population had been obscured at the 

ordinal level of measurement. 

Third, they found the inclusion of only contiguous 

nations could lead to a possible distortion in the results. 

For example, both Garnham and Weede used this approach. 

Garnham, according to Siverson and Sullivan, eliminated great 

powers from the investigation, precisely those nations who 

could project their power across vast distances (the inclu

sion of which might change his findings). Weede limited his 

investigation to contiguous dyads in Asia -- the rest of the 

world was thought to be controlled by majors, and thus not 

receptive to Weede's theory. Weede's 10: 1 preponderance 

measure was also considered suspicious. 

Finally, the range of cases was considered to be too re

stricted. Not only might Weede's and Garnham's samples have 

been restricted, but in addition, the effort of Organski and 

Kugler was also restricted -- an investigation which for all 

practical purposes focused only on major power activity in 

World War I and World War II. 

Their conclusion is a call for larger data sets and more 

variance in both dependent and independent variables. " ... if 
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the relative accuracy of power preponderance and balance of 

power is to be resolved, more comprehensive research designs 

still will be required since it is unlikely ... that power 

distribution itself will be a sufficient variable in account

ing for war" (p. 475). 

SUMMARY 

There has been an evolution of both theory and method 

over the past thirty years. We began with descriptive 

accounts of power and war and, with the introduction of data

sets by Singer et al., we can now narrow definitions of power 

and war within specific parameters. With the addition of 

these data-sets to the literature, scholars have been able to 

more accurately quantify concepts such as power, uncertainty, 

transition, etc. 

Theory has evolved from concepts of static power condi

tions and their prediction to war to changes of power, amount 

of power change, and rate of power change. None, of course, 

have provided fully satisfying answers. Answering the call 

for a more comprehensive research design, this dissertation 

moves beyond previous attempts to correlate power change with 

war and incorporates the concept of dyadic power ratio change 

by utilizing velocity and acceleration as measurements of 

that change. It incorporates both major and minor powers in 

the investigation, seeks to find a common denominator for 

both the nineteenth and twentieth centuries, and attempts to 

specify the relationship of alliances to dyadic power change. 
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The result of thirty years of research into alliance be

havior has resulted in contradictory conclusions regarding 

the relationship between alliances and war. For example, 

Levy (1981) has found that alliance formation does not lead 

to war. Singer and Small (1968) have found mixed results -

limited duration of war in the 19th century and extensive war 

in the 20th following alliance formation. Wallace (1973) 

has found a curvilinear relationship between military 

alliance polarization and war. Bueno de Mesquita (1978) has 

found that intra-alliance behavior predicts to war. 

The literature review that follows encompasses a thirty 

year period and is divided into two parts: the "pre-scie

ntific" era and the empirical era. Neither era has been one 

wherein a satisfactory conclusion has been reached regarding 

the relationship between alliance behavior and the onset of 

war. 

ALLIANCE 

Before proceeding with the literature review, it is 

important to begin by explaining what is meant by "alli

ance". For the purposes of this review, the focus will be 

on military alliances (explained below) and their corre

lation to international war. Although many scholars have 

investigated IGO's and INGO's and their relation to war, it 
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would seem that since the vast majority of international 

wars are fought by nation-states, the military alliance 

should be the most important unit of analysis. IGO's and 

INGO's are most often formed for purposes other than defense 

and therefore should not be expected to predict to inter

national war. Both Wallace (1973) and Karahalios-Kuteroff 

(1989) reached this conclusion. They found that there was a 

correlation between the number of alliances and war, but when 

they corrected for polarity they found weak correlations. 

Karahalios-Kuteroff found " ... when polarity is taken into 

consideration the relationship between IGO's and war 

disappears during multipolarity and becomes insignificant 

during bipolarity" (p. 22). Wallace found " ... that nonmili

tary alliances ... had only a weak linear relationship to war" 

(p. 575). The definition of "alliance" gradually evolved 

during this thirty year period. For instance, Holsti, 

Hopmann and Sullivan define it thusly: " . .. an alliance is 

a formal agreement between two or more nations to collabo

rate on national security issues." (1973; p.4). More 

specifically, Russett states, " ... a formal agreement among 

a limited number of countries under which they will or will 

not employ military force" (1971). Using these definitions 

as the basis for investigation, it would seem imperative to 

attempt to determine if this type of alliance predicts to 

peace or war, for many scholars agree that it is for this 

purpose that they are created. 
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THE "PRE-SCIENTIFIC" ERA 

The "prescientific", era of this literature review begins 

in the fifties and extends through the early sixties, 

wherein a large number of political scientists began to 

focus their attention on the role of alliances in inter-

national relations. But their definitions were not as 

concise as described above. For example, Morgenthau defined 

alliances as being either mutual or unilateral, temporary or 

permanent, operative or inoperative, general or limited, 

complementary, identical or ideological (1967; p. 87). 

Holsti (1967; p. 12) defined alliances within the following 

categories: 1) situational, 2) type of commitment, 3) 

military coup or integrational, and 4) geographic. Others 

have defined them by the number of states they composed, 

their geographical similarities and their duration. This 

wide variety of definitions, one suspects, was mainly due to 

the fact that a data base was not yet in existence; until a 

definition of alliance was agreed upon that could be 

empirically verified, anyone could define the term "alliance" 

in his own way. 

As indicated in Chapter Two, one finds it difficult to 

present an all-inclusive format for presentation of the 

literature. As in Chapter Two, the emphasis is chronological 

in an attempt to show evolution of theory and method. Since 

most of the bibliographies of these early writers include 

Politics Among Nations by Hans Morgenthau (first published in 
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1948), it seems reasonable to credit his contribution as the 

beginning of an era of rigorous examination of the actions 

of nations, particularly the examination of the concept of 

balance of power and the role of alliances therein, for the 

alliance was the key factor in the concept of balance of 

power. However, balance of power had many different defini

tions; for example, it could be defined as the balance of 

a chandelier or a see-saw, i.e., a multipolar or bipolar 

condition; it could be defined as a distribution of power; 

it could be defined as policy. Haas (1953) presented eight 

definitions of balance of power, and Claude (1962) claimed 

that Morgenthau used over a dozen definitions of balance of 

power. It was a process in which alliances played a key part, 

but only a part; balance of power could also be achieved by 

arms races, policies of neutrality, and war. Nevertheless, 

it seems that the balance of power writings of the fifties 

and early sixties laid the groundwork for the alliance 

studies of today, and thus it is reasonable to begin there. 

Before reviewing these early contributions which began 

with those of Morgenthau, it should be stated that it is 

generally agreed that a classic balance of power existed in 

actuality in Europe during the eighteenth and nineteenth 

centuries, and extending to 1914 (Healy and Stein, 1973; 

Kaplan, 1966; Haas, 1948). Hans Morgenthau was not the 

"discoverer" of the balance of power, nor was he the first 

political scientist to write about it. Quincy Wright (1965) 
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discussed balance of power in 1942, Raymond Buell and A.F. 

Pollard in the early 20's, and Alexandre Stieglitz as early 

as 1893. But one must begin somewhere, and it does appear 

that it was Morgenthau who "loosened the floodgates", for 

the volume of studies related to this topic has been massive 

in the past three decades. 

These "early works" utilized theoretical approaches due 

chiefly, one suspects, to the fact that a comprehensive data 

base did not exist until J. D. Singer and Melvin Small 

introduced theirs in the midsixties (1966), and which has 

been expanded by Russett (1971), Levy (1981), and others. 

In fact, this is a condition about which Modelski complains 

as early as 1963 in his critique of George Liska's Nations 

in Alliance (Modelski, p. 770) . Most of the early con

tributors to the discipline relied on historical accounts of 

events during the classic European balance of power in 

Nineteenth Century Europe upon which to base their investi

gations. 

However, the use of such sources which included neither 

a generally agreed upon typology of alliances (as exem

plified above) nor a definition of war, thus lending itself 

to the problem of selective attention, selective perception, 

and selective retention with the mixed findings that one 

might predict. The focus of their efforts was on the causes 

of alliance formation and alliance duration, not on whether 

alliances predicted to war or peace. They treated alliances 
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recent empirical 

as independent 

variables. The level of analysis in these early contribu

tions was at the nation-state, not the system level of 

analysis. 

Morgenthau (1967; pp. 175-187) argued that some nations 

join alliances for imperialistic purposes, and others join 

for defensive purposes. In other words, they join when it is 

expedient for them to do so. Alliances are usually of 

temporary duration since they are based on a "community of 

interests" which can change rapidly. 

Although Morgenthau refers to balance of power in his 

analysis of alliance behavior, he seems to mean distribution 

of power. Nations join alliances "to improve or maintain 

their relative power position". They have two choices 

either partake in an armaments race or pursue a policy of 

alliances. Joining alliances was a means of improving one's 

position, not deterring war. Thus, in some cases the al

liances of which he speaks deterred aggressors, yet others 

may have led to war -- a specific example of which was World 

War I. The emphasis was on the individual actors and their 

motives, not the alliance. 

Writing at about the same time, Gulick's approach was 

very similar to that of Morgenthau. According to Gulick, 

the alliance puts the balance of power to work (1955; p. 

61). But war is also an instrument of balance of power, and 
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wars have been fought in the name of balance of power. The 

aim of the alliance is to maintain peace, but the result is 

often war (pp. 35-36) because the desires of the nation-state 

change. Gulick was not focusing on the question of whether 

alliances preserved the peace or led to war, but some of his 

observations do appear to address the issue. For instance, 

There is no doubt that peace has often been temporarily 
preserved as a result of balance strategy, but we may 
also be sure that a system of independent, armed and 
often mutually hostile states is inherently incapable 
of remaining at peace ... merely by the manipulations of 
balance techniques (p. 37). 

Thus, like Morgenthau, Gulick's conclusions were mixed in 

regard to the alliance's effect on war and peace. 

Charles Lerche and Abdul Said (1963) also discussed the 

balance of power and the relation of alliances to it. But 

they introduced the concept of both a multiple balance of 

power and a single balance of power, obviously referring to 

the concepts of polarity and polarization (concepts then 

still lacking precise definition). They believed that there 

was a total of seven different techniques that nations employ 

to maintain or create a balance of power, only one of which 

was the formation of alliances (pp. 116-118). Like their 

contemporaries, they identified aggressive and defensive 

alliances, thus implying that the result might be either 

peace or war. "Alliances are dynamic; their changing 

pattern ... reflects the circumstances of expediency as viewed 

by the state concerned" (p. 119). 
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Norman Hill (1963) tended to see alliances as "extremely 

useful power-balancing tools" (p. 299). But Hill focused on 

post World War II alliances; his descriptions of those 

alliances were filled with cold war rhetoric. Western 

alliances, as he saw it, were defensive alliances which had, 

at the very least, forestalled the advance of communism. 

Thus, his major emphasis was on the peace-keeping properties 

of alliances. However, even Hill wasn't sure that "the 

alliance is ... an unmitigated blessing" (p. 304), for he 

admits, similar to his contemporaries, that alliances "are 

never stronger than the interest behind them" (p. 305). 

These statements could be interpreted as suggesting that 

there very well may be mixed results from alliance formation. 

Finally, Hill believes that alliances might even lead to war 

because individual options are reduced, the process of 

consultation is slow, and diplomatic blundering could lead 

all alliance partners into conflict. 

While Morgenthau, Gulick, Hill, Lerche and Said em

phasized balance of power theories and only peripherally 

included alliance behavior in their writings, George Liska 

(1962) focused on alliance behavior and only peripherally 

included balance of power. Like his contemporaries, Liska 

also suggested that alliances, by themselves, neither 

account exclusively for peace nor lead to war; they might do 

either, as circumstances warranted. His very first state

ment, "Alliance associates likeminded actors in the hope of 
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overcoming their rivals" (p. 3), suggests that in some cases 

alliance may predict to war, ,but a later statement, "Al

liances forestall disasters and only incidentally do some 

good" (p. 291) suggests that at least in some cases (albeit 

temporarily) alliances may lead to peace. Between these 

pages Liska presents myriad historical examples that 

illustrate these arguments. The overall conclusion is that 

"In themselves, alliances neither limit nor expand conflicts 

any more than they cause or prevent them (p. 138, emphasis 

mine). This particular quotation relates to Liska's investi

gation of war expansion, and has been cited by recent 

authors in this regard (Siverson and King, 1979; p. 39). 

But the statement emphatically affirms Liska's opinion that 

alliances, by themselves, neither cause nor prevent war. 

As did previous scholars, Liska also focused on the 

nation-state level of analysis. Like Morgenthau and Gulick, 

he believed that the nation-state is the independent 

variable and the alliance is the dependent variable. For, in 

his words "alliances merely formalize alignments" (p. 3). 

The implication is clear: alliances, by themselves, don't 

cause war (or peace) nations do. It appears to be, in 

Liska's opinion, that it is a polarization of forces that may 

lead to conflict and alliance formation, although alliances 

may play some part in the resultant systemic polarization. 

His argument regarding polarization more nearly falls within 

power relations theory rather than alliance formation, and 
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With 

regard to alliances, however, Liska is saying that alliances 

merely reflect a bipolar or multipolar international con

dition. Thus, one might argue that in Liska's view th~ 

alliances might be considered an intervening variable at 

best. "When one dominant conflict divides two powers or 

groups of powers, alliances merely formalize a built-in 

polarity" (p. 16). J. W. Burton (1965) addressed both the 

concept of balance of power and its relation to the value of 

alliances therein. He was one of the first scholars of this 

era to assert that alliances led to war. He felt that the 

formation of alliances to maintain peace was a self-defeat

ing exercise. This was because, he argued, one of the pur

poses of alliance formation was to create aggressive 

coalitions in order to threaten war or wage war in order to 

achieve one's ends. Even if it were a defensive alliance, 

the result might still be war because the formation of alli

ances increased tensions which created "just those conflicts 

its purpose is to prevent" (p. 59). For instance, an al

liance might be created to increase security, but military 

competition might ensue as a result of the formation of a 

counter-alliance, thus leading to bipolarization. Tension 

might then be increased and conflict between the alliances 

more likely. Like Lerche/Said and Liska, Burton was begin

ning to focus on bipolarization as a cause of war; unlike 

his contemporaries he attributed it to the formation of 
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alliances. 

By 1968, Joseph Frankel had separated the balance of 

power concept from that of the alliance concept. He refer

red to rigid and flexible systems, terms which could relate 

to Kaplan (1957) terms of tight and loose bi-polar systems. 

Frankel said that the balance of power resembles the rela

tionship created by alliances (p. l8l). Balance of power 

" ... both adds more to the state's capabilities and subtracts 

more from its freedom of action than simple alliances" (p. 

l8l) . 

EMPIRICAL ANALYSIS 

In 1966, Singer and Small had compiled a list of 112 

formal alliances and 41 international wars for the period 

1815-1939, the purpose of which was to test certain hypo

theses regarding the correlation of alliances with the onset 

of international war (1966; p.3). An international war was 

defined as a conflict in which there were at least 1,000 

battle-connected deaths; The adversaries were independent 

and sovereign members of the system, had a population of at 

least 500, 000, and were recognized by Great Britain and 

France (pp. 258-259). Alliances were classified as Defense 

Pacts, Neutrality and Non-aggression Pacts and Ententes. 

According to Singer and Small (1966a), under the terms of a 

defense pact, each signatory would be obliged to intervene 

militarily on the side of any treaty partner that would be 

attacked militarily. Under the terms of the nonaggression or 
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neutrality pact, each signatory would remain neutral in the 

event any co-signatory is attacked (the neutrality pact is 

usually more specific than the more sweeping non-aggression 

pact). Under the terms of the entente, each signatory would 

be obliged to consult and/or cooperate in a "crisis", 

including armed attack. The international system was 

further divided in a central system and total system prior 

to 1920; after that date the international system was 

treated as one. 

One of their first investigations was to test the 

commitment of alliance members. They found that alliance 

members did tend to come to the aid of their partners more 

than non-members, but not to a great extent. Even alliance 

partners remained neutral 60% of the time for the total 

system, 57% of the time for the central system, and 46% of 

the time in the modern period. These results only included 

Defense Pacts as the independent variable. It is important 

to note that this study did not specifically address the 

onset of war. 

In 1968, Singer and Small tested the following two 

hypotheses (using the data base previously presented) . 

1. The greater the number of alliance commitments in 

the system, the more war the system will experience. (This 

was related to the Deutsch and Singer [1964] theory regarding 

interaction opportunities) . 

2. The closer to pure bipolarity, the more war the 
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system will experience. (This related to the bipolarizing 

effects of alliance formation and expansion) . 

Some interesting general patterns were brought to light 

as a result of the construction of the data base. It was 

discovered that of 41 wars, a plurality of 37 had five or 

less participants, and they were of relatively short duration 

(.5 to 15 months). There were few wars (4) of great magni-

tude (measured in nation-months), and only 2 with more than 

1000 battle deaths. Thus, future researchers would be 

apprised not to draw too general a conclusion by aggregating 

all wars, for outliers might skew results. There is always 

the danger of sacrificing "richness of detail" when one 

aggregates data. Also, they discovered that "diplomatic time" 

in relation to "real time" had speeded up in recent years. 

Their finding suggests that today's decision makers have 

less time to react to change than did their predecessors, a 

condition that might be expected to encourage precipitous 

acts (an argument developed more fully in Chapter Four) . 

Their results, limited to defense pacts, supported both 

hypotheses, but these same results could also indicate that 

1) the number of alliances and 2) bipolarity conditions 

might not predict to war. In other words, those conditions 

might not, by themselves, have had anything to do with war, 

for decision makers might have perceived the increasing 

probability of war first, and formed alliances as a result 

of increasing tensions. Thus, alliance formation and 
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conditions of bipolarity might be intervening variables. As 

they admitted, they were not "able to demonstrate a close 

empirical and chronological correlation between specific 

alliances and specific wars ... and it may well be that other 

factors will account for much more of the variance than 

[alliance and onset of war variables]" (pp. 283- 284). 

Shortly after these contributions of Singer and Small 

and contemporaneous with Frankel, Russett (1968) addressed 

the issue of alliance formation, a phenomenon not addressed 

at the system level of analysis. Russett felt that " ... it 

should be far easier to say which side a state will ally 

with IF it chooses to enter into an alliance than to say 

WHEN AND IF it will join an alliance at all" (p. 253). And 

this seems to be a reason for the inability of Singer and 

Small to determine causal effect. For as Russett argues, "In 

the real world ... it will usually be necessary to treat each 

nation as an actor" (p. 255) thus limiting the investigation 

to the nation-state level. 

By 1973, 

polarization, 

Wallace was 

(defined as 

investigating the 

mutually exclusive 

effects of 

blocs) and 

cross-cutting pressures and their prediction to interna

tional war. Thus, the emphasis on traditional balance of 

power concepts, in which the alliance was emphasized, was 

diminished; the emphasis was more on alignments than allian

ces. For example, a balance of power system, defined in 

terms of alliances, might be either bipolar or multipolar; 
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either might predict to war. However, the more specific 

concepts of polarity and polarization allowed for a more 

rigorous examination of the potential causes of war. 

Wallace investigated the relation between alliance 

polarization and war through the use of an index created 

through the Guttman Smallest Space Analysis technique -- a 

method similar to factor analysis, but applicable at the 

ordinal level of measurement. Using these indices for the 

period 1815-1964, he first tested the relationship with 

multivariate regression techniques, but found weak rela

tionships. He then turned to polynomial regression and found 

a curvilinear relationship between alliance polarization and 

war, which suggested that periods of either extremely high 

or low polarization were more likely to be followed by war 

than moderate polarization, which suggests that peace can be 

maintained at moderate levels of polarization. Wallace 

found no correlation between a similar index of cross-cutting 

bonds, which included IGO membership and dyadic diplomatic 

bonds, and international war. 

Singer and Bueno de Mesquita (1974) reviewed what had 

been accomplished in the previous decade. First, according 

to them, alliance behavior had been divided into three areas 

of investigation: formation, performance, and dissolution. 

Second, a data base for both alliances and international war 

had been created and refined, and alliances had been 

identified in three categories: defensive pact, non-aggres-
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sion pact, and entente. Third, the study of the consequenc-

es of alliance configuration was a 

scholars. 

major focus of many 

Although many of the parts of their review added to the 

overall knowledge of allianc~ behavior, i.e., coalition for

mation, physical attribute models, goal-oriented models, 

psycho-logical motivations, etc., the major concern addressed 

in this chapter is whether alliances predict to war. On 

this subject, Bueno de Mesquita and Singer admitted, 

"Unfortunately, the evidence so far is of a very limited 

sort" (p. 270). They cite Russett's conclusion that a small 

nation "was as safe without an explicit guarantee as with 

one" (Russett, 1969; p. 363), and conclude that "alliances 

were of minor consequence when it came to a major power's 

predations" (Singer and Bueno de Mesquita; pp. 270-271). As 

far as they were concerned, the empirical question as to 

whether alliances make any difference and/or if a prepon

derant alliance is more effective than one equal to or 

"barely superior to" the aggressor (p.271) had not been 

answered satisfactorily. 

Bruce Bueno de Mesquita (1975) found that multipolar 

systems, those with less stability, experience more war than 

bipolar systems, thus agreeing with Waltz (1964) and Rose

crance (1964). This finding is opposed to Kaplan (1957), who 

reasoned that, "An important condition for stability concerns 

the number of actors. The addition of some nations to 
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the system would remove many of the pressures and add to the 

stability of the system" (In Rosenau, 1969; pp. 294-295). 

Bueno de Mesquita also discovered a trend toward multi

polarity predicting to war. In other words, static condi

tions of polarity or multipolarity by themselves did not 

predict to war, but rather a change in polarity in the 

direction of multipolarity predicted to war. Perhaps, as 

posited in Chapter Four, it does so because the speed of 

change creates a condition of uncertainty during which 

decision makers perceive limited time for diplomatic reac

tion. Bueno de Mesquita also investigated the relation of 

power to war, but found no significant correlations between 

power or change in power with war. One notes that beginning 

with the contributions of Wallace and Bueno de Mesquita 

(based on the data-base contribution of Singer and Small), 

terms and definitions were becoming more refined. Wallace's 

definition of polarization has already been noted; Bueno de 

Mesquita introduced the concepts of tightness and discreet

ness. Tightness is defined as the similarity in commitments 

among alliance members. For example, Bueno de Mesquita, 

using CON data, compared the dyads of all nations listed 

therein. If members of the dyads had identical alliance 

commitments, i.e., were aligned with the same partners and 

not aligned with others, the dyads would be designated as 

being perfectly tight. Bueno de Mesquita quantified this 

condition through the use of Tau-b correlations; a Tau-b of 
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+1.000 would represent the conditions described above. A 

'Tau-b of -1.000 would represent a dyad completely opposite of 

that described above, i.e., no common alliance bonds. 

Discreetness was defined as a dissimilarity between al

liances (basically the same concept as Wallace's (1973) 

polarization and Volgy' s (1982) distance. By aggregating the 

Tau-b's of all dyads, and using a clustering technique 

called typal analysis (similar to factor analysis and 

Guttman's Smallest Space Analysis, the latter of which 

Wallace used), Bueno de Mesquita identified clusters or 

blocs and thus measured the discreetness between blocs. 

An interesting result was that he found weak correla

tions between discreetness and tightness, although one might 

predict that as individual alliances become tighter, 

communication between alliances would lessen, a condition 

that Holsti et al (1965) discovered in their 1914 Crisis 

study. Bueno de Mesquita also presented definitions of 

polarity and polarization, and although his work suggests a 

difference between the two, he does not specifically dif

ferentiate between them. 

In his 1978 article, Bueno de Mesquita tested for and 

found no evidence for either the bipolarity or multipolarity 

theories regarding war (which are generally attributed to 

Waltz on the one hand, and Singer and Deutsch on the other) . 

Of course, he did not expect to do so. In this article he 

related the concept of uncertainty with that of polarity and 
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its prediction to war. As noted, his previous work had 

suggested that a change toward multipolarity had predicted 

to war, but changes in discreetness or power did not predict 

to war. 

When change is correlated with an event, it is reason

able to assume that it is change that may cause uncertainty 

in the minds of decision makers rather than might the 

structure itself. Bueno de Mesquita arrives at this con

clusion by positing that Waltz's theory, that a bi-polar 

system is more stable, contains another assumption which is 

that decision-makers are risk-acceptant under conditions of 

uncertainty (see chapter two). Singer and Deutsch's theory 

that a multipolar system is more stable includes the as

sumption that decision-makers are risk-avoidant under con

ditions of uncertainty. Both, he argues, cannot be true; 

both can be false. Bueno de Mesquita argues that risktaking 

is normally distributed, i.e., some decision-makers go to 

war under conditions of uncertainty and others do not. Thus 

logic, according to him, indicates that it is not the static 

condition of the system, but rather the change in the system 

that creates uncertainty. 

A contribution of this work is the modified definition 

of polarity. It is defined as a condition reflecting the 

number of poles, their tightness, and their discreetnes~. 

He still does not contrast "polarity" with "polarization", 

which Rapkin, Thompson, and Christoferson, (1978) define as 
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change in polarity. 

Bueno de Mesquita used the data base from the Correlates 

of War project, and included both major power and interstate 

wars in his investigation. The only significant corre

lations he found were in the increase in the number of poles 

and the occurrence of 20th century interstate war (NOT only 

major power war), AND the increase in tightness which 

predicted to interstate AND major power war in the 20th 

century. His conclusion is, "The overall pattern that seems 

to emerge is that the occurrence and duration of 19th 

century wars cannot be accounted for by focusing on the 

military alliance commitments among nations, while the 

occurrence and duration of 20th century war can be accounted 

for to a fair degree by shifts toward greater clarity in 

alliance commitments among nations" (pp. 265-266). 

Randolph Siverson was one of the first investigators in 

the 1980's to return to the nation-state level of analysis. 

Bueno de Mesquita had been leading in this direction when he 

talked about more clarity of alliance commitments leading to 

war. One might argue that Siverson and his colleagues 

continued to investigate at the system level, but were using 

the nation-state as the subject unit of analysis in order to 

explain the alliance, i.e., the object unit of analysis. In 

any case, without splitting theoretical or methodological 

hairs, the focus had begun to return to the investigation of 

the nation-state to search for an explanation for alliance 
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formation and thus the alliance's correlation with interna

tional war. 

In cooperation with Joel King (1979), he investigated 

the correlation between alliances and the expansion of war 

as opposed to the initiation of war. Their focus was on 

contagion; why do some wars remain small and others spread? 

Contagion specifically means how do alliance commitments 

draw nations into war? Some scholars (Ball and Killough; 

1956) suggest that alliances spread war; others (Liska, 1962) 

believe that alliances neither expand nor limit conflict. 

Siverson and King found that the vast majority of 

nations (974/1074) that belonged to an alliance did not par-

ticipate in war. However, these data consisted of all 

alliances and all war. How relevant is this information? 

For example, Peru and Chile have an alliance which may be 

counted in the overall statistics. France and Burma go to 

war. At the system level of analysis one would find one 

alliance and one war, but it strains the imagination to 

conclude that the treaty between Peru and Chile would have 

the slightest causal effect on the outbreak of war between 

France and Burma. 

Therefore, Siverson and King isolated those nations that 

had alliance membership with belligerents. These nations 

were five times more likely to go to war than those who had 

no such ties. Only 10% of all allied nations were involved 

in war, but 25% of nations allied with belligerents went to 
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war. Thus, one can observe that the difference in results 

depends on the methodology used. For instance, Singer and 

Small used all alliances and all wars, and thus their 

results would logically suggest alliances would predict to 

war less than would the .data of Siverson and King, who used 

only nations allied with belligerents. 

Siverson and King found similar results for the 19th and 

20th centuries, whereas Singer and Small found dissimilar re

sults. Even if 25% of those nations allied with belligerents 

went to war, 75% obviously did not. These results do nothing 

to answer the question whether nations who join alliances 

are war-prone. In 1/2 of the cases something other than 

alliances caused war participation. The oft-asked question, 

once again, is pertinent to the enquiry: Do war-prone 

nations enter alliances or do alliances make nations more 

war-prone? 

In 1981, Jack Levy introduced some new concepts and data 

into the study of alliances and war. First, he used a 

chronological period much longer than that introduced by 

Singer and Small. His investigation covered the period from 

1495 to 1975, whereas Singer and Small utilized a time frame 

from 1815 to 1975 (now extended to 1980). Second, his 

investigation included only alliances in which great powers 

played a part. Third, he included only defense pacts and 

neutrality pacts in his investigation. 

Levy concluded that alliance formation was not corre-
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lated to war, and often correlated with peace, i.e., the 

more alliances there were, the less war that followed. In 

addition, he found that few wars were preceded by alliances. 

"With so few wars (except perhaps for Great Power wars of 

the eighteenth and twentieth centuries) being preceded by 

alliances, we can conclude that alliance formation has not 

been a factor involved in the processes leading to most, 

wars, and that other variables (emphasis added) have gener

ally been more important as causes of war" (p. 600). 

The necessary and sufficient concepts should be pre

sented more clearly. Levy means that if alliance formation 

were a necessary condition for war, then all wars would be 

preceded by alliances (most scholars prior to Levy did not 

test for necessity, but rather for sufficiency). If allian

ces were a sufficient condition for war, then all alliances 

would be followed by war. But just because all alliances 

might be followed by certain wars, all other wars, not 

following alliance formation, might be caused by other 

factors. Hence, Levy's conclusion cited above. 

Levy, like Siverson, King, and Bueno de Mesquita, 

appears to be led toward the individual motives of nations 

as the key to the prediction of war. Levy states, "The 

explanation ... lies primarily with the differing diplomatic, 

technological, and political conditions under which these 

alliances were formed" (p. 606). In any case, Levy suggests 

that " ... alliances are not among the more important general 
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causes of war involving Great Powers" (p. 581). 

Siverson and Tennefoss (1984) would appear to support 

the thesis of this chapter, for they state " ... it may be seen 

that there is little agreement about the effects of power 

relationship and alliances upon the outbreak of war" (p. 

1059). That lack of agreement is what dyadic power ratio 

theory attempts to overcome. They investigated the escala

tion of international conflict. Their independent variable 

was the "capability augmenting effects of alliances on power 

relationships". In other words, they investigated the 

combined effects of power and alliances on the escalation of 

war. Their conclusion is that " ... equality 

supplemented by alliances with a major power 

of power, 

for those 

nations that are weak, tends to restrain escalation of con

flict" (p. 1067). 

Although their focus was on escalation rather than 

initiation, they have been deem to have made a major con

tribution to the discipline by dividing conflict into three 

categories: 1) threat; 2) unreciprocated military action; 

and 3) reciprocated military action. This part of their 

methodology was introduced in a 1982 article and was ex

panded upon in their 1984 article. Their dependent variable 

category -- conflict -- consisted of 256 cases as compared 

to the 41 international wars introduced by Singer and Small. 

The purpose of their investigation was to see if alliances 

prevented initial conflicts from escalating into war. 
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They found that "In conflicts between major powers, the 

presence of a major power ally does not make any significant 

difference in the level of the conflict" (p. 1062). When an 

allied major power attacked a non-allied minor power, the 

conflict percentage (42.4%) reached its highest level. 

There were a surprisingly high number of non-allied minor 

powers that attacked both allied and non-allied major 

powers. They concluded, "Our interpretation of the data is 

that for the major powers, alliances are of less signifi

cance than basic national capabilities" (p. 1067). 

SUMMARY 

In summary, the argument in this chapter is that the 

study of alliance behavior has evolved from the "pre

scientific" period, in which scholars, lacking an adequate 

data base, had difficulty agreeing on basic definitions of 

alliance, balance of power, and war. Their emphasis was on 

alliance formation and duration rather that the relationship 

between alliance and war. However, one area of agreement 

seemed to be that alliance performance varied with the 

actions of nation-states. Beginning with Hill, Liska, and 

Burton, the emphasis began to shift to the study of allian

ces and their relation to war. 

With the publication of the data base including both 

alliances and war over a century and one half, scholars were 

able to test their hypotheses empirically. The investiga

tion expanded to include the introduction of new concepts 
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uncertainty, etc. 
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polarization, discreetness, tightness, 

Although the results were mixed, there 

was general agreement that alliance behavior, itself, did 

not predict to war. Siverson, Bueno de Mesquita, and Levy, 

among others, suggest that we begin to refocus on the 

nation-state. 

The contradictory conclusions of the literature reviewed 

here suggest that alliance behavior is not the independent 

variable when related to the onset of war. It most likely is 

the dependent variable, and dyadic power ratio change the 

independent variable. In Chapter Four the theory of dyadic 

power ratio change will introduce the concept of rapid dyadic 

power change and its effects on both alliance behavior and 

the onset of war. 
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The presentation of the theory of velocity and acceleration 

of dyadic power ratio change encompasses two areas of investiga

tion within a specific approach. The approach is one in which 

review and synthesis is stressed. The primary investigation 

is to discover the relationship between the speed of change 

in dyadic distribution of national power and the onset of war. 

Key scholarly contributions to the field will be reintroduced 

in order to demonstrate why speed of national power change now 

becomes the logical independent variable to be investigated. 

The second area of investigation is to explore the relationship 

between speed of power change and alliance formation, suggesting 

that the relationship between alliance behavior as the 

independent variable and onset of war as the dependent variable 

is spurious. In other words, it is posited that joining an 

alliance or even belonging to many alliances with many partners, 

does not cause a nation to initiate war, but rather that dyadic 

power changes dictate both alliance behavior and initiation 

of war. Alliance behavior may result in joining a war already 

underway (escalation), but it seems not to contribute to 

initiation of war; it is seldom an independent variable 

predicting the onset of war. 

APPROACH 

As will be recalled from Chapter Two, the critique of 
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current research efforts by Sullivan and Siverson (1983; 1984) 

suggests that many contributions to power theory have been 

discarded or ignored by those involved in current research. 

Siverson and Sullivan argue that new contributions should 

emphasize review anq synthesis. Therefore, concurring with 

their thesis, the theory that is developed in this chapter falls 

within an approach that attempts to review and synthesize .§.Q!!l§. 

recent contributions, specifically, an integration of facets 

of power theory and crisis theory. 

As Siverson and Sullivan demonstrate, by reviewing previous 

contributions and building on existing theory, "a more compre

hensive research design" (1983; p. 415) is introduced. The 

comprehensive approach utilized here suggests that dyadic power 

ratio change is the explanatory variable, one that presents 

the "trigger" for alliance behavior and initiation of war. A 

condition of crisis, as measured by dyadic power ratio change, 

predicts which alternatives decision makers might select. In 

the review of recent contributions regarding power and the onset 

of war, two minor themes are introduced. The first is that 

none of the efforts resulted in an explanation that did not 

include mixed results. The second theme is that these efforts 

should not be discarded simply because they have produced mixed 

results, but should be utilized because they have provided a 

basis for the introduction of the theory of dyadic power ratio 

change. 

The concept of crisis and its applicability to the 
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investigation will be presented, followed by the argument that 

power theory is the applicable focus with which to explore the 

onset of war, and finally that alliance behavior is not a cause 

of war, but rather a product of power ratio change, i.e., a 

dependent variable, the independent variable being dyadic power 

ratio change. 

CRISIS 

The argument presented here is that rapid dyadic power 

ratio change is crisis. Crisis, as explained below, has been 

defined as a condition of sudden change between nations in which 

decision makers may be surprised and may perceive a restricted 

amount of time for response to that change. 

Crisis has been defined by many scholars, including Her

mann, Robinson, Dougherty and Pfaltzgraff, McClelland, Farns

worth, and Rourke, all of whom stress shortness of reaction 

time in decision-making. The concept of "crisis" stresses that 

shortness of reaction time (abrupt or sudden change) is a key 

factor to foreign policy change, which it is posited in this 

study includes, but is not limited to, the onset of hostilities 

and alliance behavior. For example, C. F. Hermann (Rosenau 

1969; p. 411) stipulates that a crisis "is a situation which 

disrupts ... a subsystem such as an alliance or an individual 

actor". Further, " ... [it] creates an abrupt or sudden change 

in one or more of the basic systemic variables" (ibid). John 

T. Rourke also stresses shortness of reaction time, for he 

defines crisis as " ... a situation in which (1) two or more 
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countries have important national interests involved, (2) there 

is the possibility of war, and (3) there is a limited time to 

make a decision" (1986; p. 215). Robinson and Hermann (1969) 

introduced three basic elements in their definition of crisis: 

1) threat to high-priorities of the decision making unit, 2) 

restricted amount of time available for response, and 3) 

surprise. In basic agreement with Hermann, the Jerusalem 

Seminar identified the conditions of a crisis to include a 

finite time for response (Dougherty and Pfaltzgraff, 1981). 

Oran Young (1967) suggests that crisis is "a set of rapidly 

unfolding events". David N. Farnsworth says" ... decision-makers 

usually must make decisions quickly ... the luxury of extended 

deliberation is lost" (1988; p. 189). When McClelland (1977) 

advocated the creation of global warning systems, he was trying 

to compensate for crisis, which he defined as " ... a succession 

of extraordinary inputs ... [that] passes some point in volume 

and intensity" (Sullivan, 1976; p. 257). Dougherty and 

Pfaltzgraff identify crisis as "the element of choice under 

pressure of time (1981; p. 499). 

Up to now, "shortness of reaction time" has not been 

quantified for it has been considered a perceptual phenomenon. 

Thus, most crisis investigations have relied solely on case 

studies, including descriptive accounts which do not lend 

themselves well to empirical testing. The crisis approach to 

initiation of war has thus been, if not discarded, at least 

ignored by power theorists who, for the most part, have focused 
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on the more easily quantified static conditions of power-parity 

and preponderance of power, neither of which, however, has 

adequately addressed the issue of power change. But, as 

previously stated, dyadic power ratio change attempts to 

quantify crisis. 

An external change in the environment is a key factor in 

foreign policy change (as well, it is admitted, as internal 

changes). Thus, there is the basis for an explanation as to 

why mixed results have been obtained from the study of static 

conditions; decision-makers do not react to static conditions 

because these conditions do not provide cause for reaction. 

Power theory posits that change in national power ratios 

dictates action. It appears reasonable that when nations gain 

or lose power, change is a key factor dictating their behavior. 

But even when a nation attempts to maintain a dyadic power 

ratio, it is implied that another nation's power has changed. 

However, amount of change by itself may not predict onset 

of war or alliance behavior for there have been "a lack of fully 

satisfying answers" from investigations into amount of change. 

It is the speed of change that creates the condition wherein 

decision makers might be expected to react in a precipitous 

manner. The speed of change has not heretofore been measured; 

dyadic power ratio change theory does measure speed of change. 

It attempts to identify and quantify crisis. 

Recent studies have begun to address the concept of change, 

including investigations focusing on amount and direction of 



83 

power change (Singer, Bremer and Stuckey, 1972; Midlarsky, 1973; 

Choucri and North, 1975; Doran and Parsons, 1980; Organski and 

Kugler, 1981; and Bueno de Mesquita, 1980; see Chapter Two) . 

With this new emphasis on change, it is posited that "crisis" 

becomes a viable concept. Power change, by itself, does not 

relate to shortness of reaction time, but speed of power change 

does because the faster the change, the more likely that the 

change was not anticipated. Therefore, if one measures velocity 

and acceleration of power change, one should be able to quantify 

"crisis". 

Since the use of static power conditions have led to mixed 

results, it has become apparent that a new approach should be 

considered. However, the utilization of power as an independent 

variable should not be discarded and should still be considered 

a valid analytical tool for it remains the basic unit with which 

to measure power change. 

DYADIC POWER RATIO CHANGE DEFINED 

Previous scholarly contributions to the field have explored 

static power conditions, i. e., do nations either at the nation

state level of analysis or the systemic level of analysis go 

to war when their power is equal or when it is unequal? Some 

recent investigations have also explored the impact of amount 

of power change between and among nation-states. As previously 

indicated, none have resulted in fully satisfying answers. 

In hindsight, this is reasonably to be expected for at 

least two reasons. First, in a systemic investigation both 
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static and changing power ratios may not apply to all those 

nations initially involved in onset of war; most systemic 

studies have focused only on "major powers" (Organski and 

Kugler, 1980; Singer, Bremer and Stuckey, 1972; Bueno de 

Mesquita, 1978, 1981; and Ferris, 1973). In other words, these 

studies tend to "over-aggregate" the system, a criticism made 

by Siverson and Sullivan (1983, pp. 475-478). 

But what if systemic studies did include all nations? 

It might be found that when either a condition of equal power 

exists among major powers Q£ a preponderance of power exists 

among major powers, more wars have occurred. But who is 

invol ved in the conflict? What has either an equality of power 

or preponderance of power between France and England have to 

do with the onset of war between Peru and Chile? Further, what 

if power distribution were computed for all nations, not just 

major powers? The question still remains "How might the 

proportion of systemic power possessed by Burma and Thailand 

relate to conflict between Honduras and EI Salvador?" 

Second, at the nation-state level of analysis, static 

conditions do not account for why decision makers decide to 

initiate conflict. Theories of balance of power and crisis, 

for example, suggest that change in power ratios provide the 

"trigger" that allows decision makers to react in a non

diplomatic manner (see Chapter Three) . 

The theory of dyadic power ratio change takes the 

investigation back to where it belongs -- the nation-state level 
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of analysis -- focusing directly on those nations which 

initiated hostilities. Further, it addresses not only change 

in the power ratio between the antagonists, but it also 

investigates the speed of that change. The faster the change, 

the less time decision ma~ers have to react diplomatically -

thus, the perception of crisis. This does not mean that all 

decision makers faced with rapidly changing events will opt 

for war, but it is posited that rapid change is a necessary, 

although not necessarily a sufficient condition which predicts 

the onset of war. 

Also, the theory encompasses both major power wars, minor 

power wars and combinations of the two. Previous investigations 

have focused, for the most part, on major powers. The justifi

cation for this has been that only major power wars make a "real 

difference". But the approach used here suggests that when 

one is concerned with the conditions that predict to the onset 

of war, one should be concerned with all wars. 

The theory of dyadic power ratio change is explained as 

follows: a conflict is located chronologically, let us say 

1823. A power measurement for each of the initial antagonists 

is determined for each of five years preceding the conflict. 

A power ratio between these antagonists can then be determined 

for each of these five years preceding the conflict. Both 

velocity (the speed of change in the dyadic power ratio) and 

acceleration (the change in the speed of change in the dyad) 

can then be determined. 
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If the theory is valid, it is expected that dyadic power 

ratio change above a certain velocity and/or acceleration will 

predict to the onset of war, and below the same threshold will 

predict to either the formation or dissolution of alliances. 

THE DEVELOPMENT OF THE THEORY 
OF DYADIC POWER RATIO CHANGE 

Now that the theory of dyadic power ratio change has been 

presented, it is important to explain why it is deemed to be 

the logical approach to take. As indicated previously, the 

study of power and its relationship to the initiation of war 

has evolved over the past two decades through many explanations, 

none of which, as posited by Siverson and Sullivan (1983), has 

adequately provided "fully satisfying answers". However, a 

review of the literature presented in the previous two chapters 

indicates that a certain evolution has been achieved. A 

combination of approaches for the investigation of the cause 

of war should be utilized for two reasons: (1) mixed results 

have been found, and (2) these results have led to a refinement 

of theory and method. Dyadic power ratio change represents 

a synthesis of these approaches. 

This section explains why dyadic power ratio change has 

been selected as the primary variable predicting to the onset 

of war. The key variable in dyadic power ratio change is, of 

course, power. The concept of power predicting onset of war 

is viable because possession of power is a necessary requisite 

for engagement in war. Nations must have the capacity to engage 
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in war; those without that capacity cannot do so. Therefore, 

it is posited that power cannot be discarded from any approach 

dealing with onset of war. This study is concerned both with 

changes in that power and when it is utilized. 

Singer and Small (1968) recognized the importance of power 

when they established their definition of war participants. 

They eliminated all countries with a population of less than 

500,000. This requirement most likely needs to be revised 

upward to accommodate population growth, but the concept appears 

to be sound because population, itself, dictates capacity, i. e., 

an industrial base, the manpower needed to provide armed forces, 

and the capacity to sustain the battle deaths suggested by 

Singer and Small. 

Although a degree of power is essential to engage in war, 

that power must be ui.:ilized in order to do so. This conclusion 

has been arrived at by observing the lack of satisfying answers 

to the question of the onset of war by those many scholars 

(presented in Chapter Two) who investigated only static 

conditions, i.e., equal power vs. preponderance of power, an 

approach that was predominant in early investigations. The 

most obvious examples are the positions of Singer and Deutsch 

who supported dispersion of power, and Waltz who supported 

preponderance of power as conditions predicting to peace. 

Although investigations based on these opposing positions 

presented more precise definitions of power, the results 

relative to the onset (and expansion) of war were still mixed. 
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Siverson and Sullivan (1983; p. 488) identified the major 

contributions, condensed below, which illustrate the mixed 

results obtained. For the most part, these contributions 

utilized static power conditions, which as posited earlier, 

could very well be the reason for the mixed results because 

studies of static power conditions only illustrate capability; 

they do not address the question of when or why power is 

utilized. 

Study 

Singer, Bremer, Stuckey 
(1972) 

Bueno de Mesquita (1981) 
Garnham (1976a) 
Garnham (1976b) 
Weede (1976) 
Organski/Kugler (1980) 
Ferris (1973) 

Time Period 

1815-1965 

1815-1965 
1815-1965 
1969-1973 
1950-1969 
1870-1975 
1850-1965 

Hypothesis Supported 

Balance of Power, 19th 
Preponderance, 20th 
Neither 
Preponderance 
Preponderance 
Preponderance 
Preponderance 
Balance of Power 

The Singer, Bremer and Stuckey study is important because, 

although their findings were mixed and their methodology 

suspect, they did contribute significantly to the investigation 

of power and its relation with war, although at the system level 

of analysis. They incorporate the concept of dyadic and n-adic 

growth of power in their investigation. They state that each 

nation state " ... is deeply concerned with growth of some of 

their neighbors' strength and the decline of others'" (1972; 

p. 23). They also include the concept of uncertainty, by which 

they mean " ... the difficulty in ... predicting the behavior of 

the other members of [the] system" (ibid). 

These last two statements are extremely relevant to the 
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position taken here because they suggest an awareness of dyadic 

power ratio change .5llli! the existence of "crisis". In regard 

to "deep concern", dyadic power ratio change theory agrees with, 

and builds on this assessment; nations ~ concerned with the 

gains and losses (change) in their neighbors' power. Dyadic 

power ratio theory moves beyond Singer et aI, who focus upon 

the direction of change, not the speed at which these changes 

take place. 

In regard to the "difficulty of prediction", Singer et 

al didn't specify the condition of "crisis", but by introducing 

the concept of "uncertainty", they are opening the door for 

an integration with crisis theory because crisis suggests a 

situation in which decision makers experience a short reaction 

time, which augments uncertainty. 

Midlarsky also addressed uncertainty by defining power 

as " ... the capability to effect a reduction of that uncer

tainty". The exercise of power reduces uncertainty; conversely, 

a rapid reduction in the power ratio might increase uncertainty 

and lead to war. Thus, it may expected that a rapidly narrowing 

dyadic power ratio to lead to onset of war. 

Thus, both contributions present a foundation which serves 

as a basis for theoretical expansion. It may be hypothesized 

that the condition in which decision makers experience the most 

uncertainty (difficulty in predicting others' behavior) might 

very well be during periods of rapid and accelerating dyadic 

power ratio change and they might act more precipitously than 
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in periods of gradual power change. The theory of dyadic power 

ratio change addresses this hypothesis. 

As presented more fully in Chapter TWo, the concern of 

Singer, Bremer and Stuckey focused on three factors: 1) 

concentration of power, a static condition; 2) direction of 

change in concentration; and 3) rate of change. Their 

independent variable MOVE really measured the amount of change 

in power distribution, not the speed at which they changed. 

However, their attempt to operationalize the concept of rate 

of change was a significant step forward. On the other hand, 

their investigation was limited to "major powers", wars already 

underway, and focused on the systemic level of analysis. This 

methodology left questions unanswered. For instance, "Do small 

nations and large nations act in the same manner?" and "Why 

are different results found for different centuries?" Also 

when one utilizes aggregate data at the system level of 

analysis, one is presented with data that do not designate which 

powers are involved in which wars, a problem already discussed 

in this chapter (p.6). Taking this ambiguity into account, 

this study focuses on the nation-state level of analysis. 

The dyadic power ratio change approach may answer many 

of the questions presented by the Singer/Bremer/Stuckey study. 

When one utilizes a ratio, one is not required to differentiate 

between minor and major powers. Speed of change may be the 

causal independent variable -- not amount of change or amount 

of power possessed by a nation-state. Finally, it may explain 
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why Singer, Bremer and Stuckey found different results for 

different centuries. 

The contributions of Organski are also pertinent to the 

argument because he posited that power cannot be defined as 

a static characteristic. ~e claimed that a nation's power 

changes over time, and the ratio between nations changes over 

time. This approach presents a problem when one attempts to 

relate static conditions of power parity and preponderance of 

power to the onset of war. It may be resolved by determining 

whether slow change predicts alliance behavior, and rapid change 

predicts onset of war. Since power must be utilized, the task 

is to determine what triggers the utilization of that power? 

The inference in Organski's work is that "something" triggers 

the aggressive actions of at least one member of the dyad. 

His argument suggests that a search for the "trigger" is 

necessary. That "trigger" could very well be a perception of 

"crisis" which could be quantified utilizing dyadic power change 

theory. 

Organski and Jacek Kugler (1980) broadened the inves

tigation to include change in dyadic power ratios. However, 

they included only "major powers" and did not measure velocity 

or acceleration of power change. However, they did contribute 

the concept of dyadic power ratio, and this investigation will 

utilize these contributions and push forward to investigate 

speed of dyadic power ratio change. 

Choucri and North also relate power change to foreign 
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They concluded that there were positive 

correlations between both national growth and war, and national 

growth and alliance formation, suggesting that alliance 

formation and dissolution might be dependent variables. Growth 

implies change. Adapting the Choucri and North findings, it 

can be argued that population growth leads to a search for new 

markets and resources. If the growth rate is precipitous, other 

nations might very well be alarmed and react violently. 

Most scholars agree that decision makers, not states, 

implement policy (including initiating hostilities). Within 

the decision making level of analysis, scholars have inves

tigated various conditions in which decisions were made and 

implemented. Certainly, there are cases where "groupthink" 

on the one hand, and bureaucratic competition on the other, 

have had impact on decisions, not to mention idiosyncratic 

behavior. Studies at these levels of analysis are rich in 

detail which is sacrificed when one moves to the nation state 

level of analysis. The value of the decision making level of 

investigation is not to be denigrated here (note that crisis 

as defined here refers to the lack of reaction time that 

decision makers experience). Also, the contributions of Doran 

and Parsons, to be presented below, refer to decision makers 

and their perceptions. 

However, the object herein is to search for general pat

terns, not anecdotal or biographical contributions. The goal 

is to seek an explanation for most cases, not all -- it being 
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conceded that every war has its own specific variables, i.e., 

bureaucratic rivalry, idiosyncratic behavior, etc. However, 

if the initiation of war and alliance formation can be explained 

at the nation-state level, it is not necessary to attempt to 

explain it at the more complex decision making level. Bueno 

de Mesquita's argument applies here, the key point being that 

nations act "as if" there were a single leader acting as a 

rational actor, since it is the leader that arranges the 

sequence of choice, i.e., the agenda. Also, his definition 

of decision makers as "risk neutral" is accepted as a logical 

premise (see Chapter Two) . As Kegley and Wittkopf argue " ... a 

concern for the larger picture necessarily implies a greater 

focus on the general than on the particular, on the recurrent 

rather than the ephemeral" (1989; p. 5). Therefore, although 

some decision makers (risk-acceptant and risk-averse) may react 

differently in specific international situations, most (risk

neutral) might very well react similarly to conditions of 

crisis. 

An example of apparently accepting the validity of the 

decision making level of analysis, but nevertheless inves

tigating at a less specific level is the study by Doran and 

Parsons (1980). Their significant contribution has been the 

introduction of the concepts of velocity and acceleration of 

capability change. They isolated critical points within one 

nation's power cycle. These critical points occurred when a 

nation's share of systemic power neared high and low levels. 
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According to them, 

At critical points during this cycle where change 
is most rapid and disruptive of past trends, namely, 
at the inflection and turning points, the probability 
is highest of major power initiation of extensive war 
(that is, of wars which escalate beyond the level of 
those initiated at other times. (pp. 952-953). 

At these critical points, " ... role perceptions held by 

the·government ... are abruptly changed ... (p. 963). They posited 

that " ... governments find adjustment to new behavioral roles 

difficult and become more vulnerable to hyperinsecurity and 

aggressiveness at critical points ... " (ibid.). Role stability 

is not threatened at other points in the cycle because 

governments have time to plan; "forced unexpectedly to search 

for new foreign policy roles, the state ... is vulnerable to over-

reaction" (p. 951). 

Doran and Parsons were concerned with major powers and 

their share of system power. However, their contribution 

provides the basis for dyadic power ratio change theory. If 

major powers are "forced unexpectedly to search for new foreign 

policy roles", and are thus vulnerable to over-reaction, the 

same condition might apply to ~ nations who share a sub

system. An unexpected change in any dyadic ratio could then 

predict the onset of war because governments do not have time 

to plan (as Doran and Parsons indicate). Unexpected change 

can be defined as crisis because it implies "shortness of 

reaction time". 

ALLIANCE 
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The study of alliance behavior has led to the conclusion 

that there is no satisfying answer to its prediction to war. 

Herein will be demonstrated how alliance behavior is most likely 

a dependent variable and not an independent variable. 

This investigation will focus on the alliance data-base 

compiled by Singer and Small. Earlier works treated the 

alliance as a dependent variable, a concept which is probably 

the more accurate, and which is reintroduced here. Studies 

focused on why nations join alliances, not on the functions 

of alliances, themselves. For instance, Morgenthau (1967) 

argued that some nations join for imperialistic purposes, and 

others for defensive purposes. They are based on "a community 

of interests: which can change rapidly, suggesting short 

duration. It seems that one could posit that if this is the 

case, the generic term "alliance" is too broad, and therefore 

could not conceivably be an independent variable. The alliance 

is created to conform to desires of its members; it is not an 

entity with its own agenda. Even NATO, an alliance allegedly 

with an agenda of preventing Soviet expansion, protects 

individual members from an attack on their national sovereignty. 

Recall that Gulich (1955) also posited that desires of 

nation-states change, resulting in peace on some occasions and 

war on other occasions. Lerche and Said (1963) argued that 

alliances are dynamic, and that" ... their changing patterns .. re

flect the circumstances of expediency as viewed by the state 

concerned" (p. 119). And Hill (1963) stated that alliances 
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" ... are never stronger than the interest behind them" (p. 305) . 

Finally, Liska (1962) concluded that "In themselves, alliances 

neither limit nor expand conflict any more than they cause or 

prevent them" (p. 138). Thus, the argument is supported that 

the motivating force in alliance behavior is that of the nation

state. The investigation of onset of war should emphasize the 

nation state, not the alliance. 

It will also be recalled from Chapter Three that this con

clusion had not been empirically tested and could not have been 

until Singer and Small created a data-base for both war and 

alliance. Recall that they found in their 1968 study that they 

could not" ... demonstrate a close empirical and chronological 

correlation between specific alliances and specific wars ... " 

(pp. 283 - 284) . 

Studies then turned to the investigation of alliance be

havior once the alliance had been formed. Wallace focused on 

polarization and found war more probable at very low and very 

high levels of polarization. In retrospect, one could posit 

that at either end of the polarization spectrum there is more 

room for change than at "moderate levels". Further, the change 

may be only in one direction from either pole, suggesting a 

certain amount of inflexibility which could most certainly 

predict to war. 

Bueno de Mesquita (1975) discovered that static conditions 

did not lead to war, but rather a change in polarity did (which 

I define as polarization). His 1978 article related change 
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with uncertainty (much as did Midlarsky and Organski), and he 

found that uncertainty is a result of change, which could 

predict "tightening", but not war. He found a moderate 

correlation with an alliance becoming "tighter" and war, but 

no correlation in the opposite direction. 

By 1978, the pendulum had swung back to the nation-state 

level of analysis. Siverson and King found that of 1074 nations 

that belonged to alliances, 974 did not participate in war. 

Although nations allied with belligerents were five times more 

likely to go to war than those that were not allied, still only 

25% of the nations allied with belligerents went to war. This 

finding suggests a condition of escalation rather than 

initiation. Therefore, one can conclude that alliances, by 

themselves, do not predict to war. It is most likely that 

another factor may have caused the onset of hostilities, and 

that factor may also predict to alliance formation. That 

factor, it is posited by dyadic power ratio change theory, may 

very be rapid power ratio change. 

Levy (1981) concluded that alliance formation was not 

correlated with war, as did Siverson and Tennefoss (1984). 

They concluded" ... alliances are of less significance than basic 

national capabilities" (p. 1067). It is "basic national 

capabilities", more specifically the change in basic national 

capabilities, that the theory of dyadic power ratio change 

addresses. 
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SUMMARY 

The major concepts of the argument just presented are il-

lustrated in the following model. 

1) Change in power 

2) Gradual Power Shift 
(No Crisis) 

3) Precipitous Power Shift 
(Crisis) 

Alliance Behavior 
> 

Onset of War 

> Alliance Behavior 
(Formation and Entry) 

> Initiation of War 

The concept of rate of change in power as a predictor of 

both alliance behavior and the onset of war appears to make 

more sense than that of static conditions or that of direction 

or amount of change because it is related to the actions of 

decision makers. One might surmise that decision makers would 

react more precipitously to rapid change than to static 

conditions. For example, within balance of power theory (which 

can be included under "gradual" power change), nations may opt 

to join alliances when another nation gains too much power (they 

may also opt to do nothing). These actions, as suggested 

earlier, suggest a response to change. A slow change gives 

decision-makers time to react short of war (as Liska noted, 

"to forestall disasters"), and thus they may join alliances 

to reestablish the original balance. When change is rapid, 

there is not enough time to react in a less warlike manner 

because, as Doran and Parsons state, decision makers have less 
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time to plan. 

Thus, the speed of the change is most likely the in

dependent variable that predicts to both war and alliance 

formation. When we find Bueno de Mesquita's results that a 

tightening of alliances moderately correlates with war, we are 

noticing the same phenomenon. Tightening occurs when a member 

either severs ties outside the alliance or when it withdraws 

from the alliance. A nation would more likely take either of 

these actions because it may be reacting within time constraints 

to changes in global conditions. Admittedly, it may also be 

reacting to changes in domestic conditions, but the emphasis 

of dyadic power ratio change theory is to isolate external 

changes and determine whether nations react predictably to those 

changes. 

The major component of crisis is surprise, which implies 

a shortness of reaction time. The example above can be ex

plained as illustrating reaction to surprise. There are two 

ways that surprise (shortness of reaction time) might be 

quantified. Change in dyadic power ratios can be quantified 

in terms of velocity and acceleration. 

For example, country A possesses X amount of power; Country 

B possesses Y amount of power, and the ratio between the two 

is 4: 1. A preponderance of power exists with the result that 

sometimes there is war and sometimes not. Within a certain 

time span either A loses power and B gains power, or both -

leading to a reduction of the ratio to 3:1. Once again war 



100 

is found on some occasions and not on others. Within an 

additional passage of time conditions of equal power may be 

found, e.g., a ratio of 1:1 with the same mixed results. Thus, 

preponderance of power, change in ratios, and equal power have 

not provided satisfying answers to the prediction of the two 

conditions of foreign policy behavior with which this study 

deals -- alliance behavior and the onset of war. However, since 

these conditions sometimes predict to war, it is reasonable 

to assume that we have the basic information at hand i. e., power 

variables, a time frame, and amount of change; all that is 

needed is a vehicle with which to measure the speed of change. 

Therefore, the next logical step is that of investigation 

into the speed of power ratio change. In other words, a power 

ratio change from 4:1 to 3:1 over a short time period may 

predict to war more than the same change over a longer time 

period. This rate of change can be measured in two ways -

velocity and acceleration. Acceleration can be related to the 

theoretical concept of surprise, and velocity can be related 

to reaction time. 

In order to test the theory, a data base broader than one 

just including major powers needs to be utilized. The speed 

of dyadic power ratio change previous to a specific event (war, 

alliance, or no action) needs to be correlated with the onset 

of that event. Also, a non-controversial measurement of 

national power needs to be determined, and the event needs to 

be defined and identified chronologically. By lagging the data, 
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dyadic power ratio change can be related to the onset of that 

event. The theory can be tested in the following manner. 

First, two initial parties involved in 19th and 20th century 

events will be identified. The capability of each will be 

determined for each of five years previous to that event and 

a power ratio determined for each of those five years. A year 

by year measurement of both velocity and acceleration of the 

change in that ratio will be determined. 

The theory of dyadic power ratio change posits that the 

faster the change in the power ratio, the more precipitous the 

action by either or both nations involved. If the theory holds, 

it is expected that there will be a dividing line between "fast" 

and "slow" rates of change, above which will predict "action" 

(onset of war and alliance behavior), and below which will 

predict non-action. The statistical concepts that determine 

"fast" and "slow" will be velocity of change and acceleration 

of change. 
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As presented in Chapter Four, the theory of dyadic power 

ratio change posits that when two nations in a potentially 

conflictual condition experience a rapid change in power 

ratio, a crisis situation exists which may lead to war or 

alliance formation. Decision makers may experience a lack of 

time in which to react, and are more likely to act precipi

tously than they would if given more time to formulate 

traditional diplomatic responses. For instance, one might 

assume that country B discovers a new source of raw materials 

which are easily converted into either economic or military 

power -- e.g. Middle Eastern countries' production and control 

of the distribution and price of oil, and the resultant effect 

on power distribution in the Middle East and between Middle 

Eastern countries on the one hand, and the industrialized 

powers on the other. Country A finds itself with considerably 

less power vis-a-vis one or more of these new powers than 

previously enjoyed; the status quo is thus radically dis

turbed, and nation A may react with force or an alliance with 

others in order to reestablish the previous power ratio. If 

there were a considerable time lapse while the ratio changed, 

Nation A might be able to reestablish its dominance through 

diplomacy, but an abrupt change in the power ratio could very 

well lead to an equally abrupt change in relations due to the 

condition of crisis. 
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In order to test the theory of power ratio change, the 

variables relevant to the investigation must be selected. 

The independent variables are velocity of power ratio change 

and acceleration of power ratio change, and the dependent 

variables, titled "events", will be onset of war, the forma

tion of alliances, and a condition designated "no war". The 

"no-war" variable is the condition of normal diplomatic 

relations; war and alliance formation are examples of "special 

actions". Further, the first two, war and alliance formation, 

can be compared individually to "non-action" events and can be 

combined as "action" events, while the "no-war" condition may 

be designated as "non-action". 

The theory posits that rapid change in the dyadic power 

ratio will predict an "action" event because decision-makers 

may perceive that rapidly changing conditions do not allow for 

normal diplomatic activity. Decision-makers will thus take 

extraordinary measures, i.e., join an alliance or declare war, 

in order to compensate for a profound change in a dyadic power 

ratio. Conversely, decision-makers will maintain normal 

diplomatic relations when the dyadic power ratio change is 

either slow or non-existent. 

In order to determine both velocity and acceleration of 

power ratio change, a national power variable must first be 

identified and utilized. The national power variable used 

here is one compiled by Jacek Kugler, which utilizes the 

Singer, Bremer and Stuckey model, and encompasses national 
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capabilities from the Congress of Vienna to 1975. 1 This 

national power variable is each nation's percentage of the 

total power for the system extant for each year. For in-

stance, if twenty nations comprise the system in 1823 and the 

total power variable is 100, Nation A's power variable of 10 

would equal 10% (or .1000) of systemic power in that year. 

Kugler and Organski found this measure had a coefficient of 

determination of +.86 with Singer, Bremer and Stuckey's model 

which included military expenditures, military personnel, 

iron-steel production, energy consumption, total population, 

and urban population (see The War Ledger, 1980; pp. 33-38). 

Once the national power variable is identified, the 

second step is to select that variable for each of two 

participants at Time A, A1, A2, A3, A4, AS and then compute 

the ratio between the two. Time A1, A2, A3, A4, and AS will 

be each of five calendar years prior to the "event"; Time A is 

the year of the "event"; Time AS is five years previous to the 

"event". 

Having determined the ratios at Times A through AS, thus 

establishing both time elapsed and power ratio change, both 

velocity and acceleration of dyadic power ratio change can be 

determined utilizing the formulae V=dP /dT and Acc=dV /dT. 

Velocity denotes the rate of change of the power ratio; 

Jacek Kugler was kind enough to provide me with national 
power data for the entire period, from which I selected those data 
relevant to this enquiry. 
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acceleration denotes the rate of the change of change of the 

power ratio (the change in velocity) . 

V=velocity 
A=acceleration 
d=delta (change) 
T=time 
P=power 

Having determined the formulae to test the theory that 

the speed of change in the power ratio between two antagonists 

will predict behavior, the next step is to identify interna-

tional wars in the nineteenth and twentieth centuries, 

alliances formed in those centuries, and the condition of "no 

war" (non-action). The first two "events" utilize data 

compiled by Singer and Small in Wages of War (1972) and 

"Formal Alliances ... " (1966a) . However, there are several 

problems attendant in defining the condition "no war". 

The goal is to isolate those national dyads that would be 

likely to take "action" (war or alliance formation). One 

could obviously "load" the data by including such dyads as 

Bhutan/Peru, Burma/Canada, etc. Intuitively, one would not 

expect there to be much activity between these and similar 

dyads. One could also select dyads that share borders, but a 

host of nations have shared borders while virtually ignoring 

each other. Therefore, the search was limited to those dyads 

which had experienced conflict at some time other than 

illustrated in the Singer and Small data-set. Dyads that had 

experienced conflict, as presented in the Singer and Small 

data-set which includes both contiguous and non-contiguous 
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This, by the way, 

allows for using contiguity as a control variable. 

Once this decision had been made, the question became how 

to isolated these dyads chronologically. If one were to 

select a dyad at a time after a conflict event, the data might 

still not be reliable because the power of one member of the 

dyad might be so depleted that it would not be able to react. 

Thus, dyads were selected at a time ten years before they 

experienced conflict. For example, Russia and Turkey fought 

in 1828, and the power ratio data leading to that event begins 

in 1823. The condition of non-action is deemed to be 1820, 

and the data leading to that event begins in 1815. Thus, 

power ratio changes can be investigated within the same dyad 

at times when they did experience conflict and when they did 

not, without utilizing possibly distorted power ratio data. 

Ninety-five cases have been selected for this enquiry, 

forty wars from the Singer and Small data-set, twenty al

liances also from Singer and Small, and thirty-five cases of 

"non-action". These last cases, then, were selected according 

to the following criteria: 1) dyads must consist of nations 

which have shown a proclivity for antagonism, i.e., have 

fought a war; and 2) the "no war" condition between these 

nations must pre-date wars between the two in order to avoid 

distortion. 

The forty wars, dating from 1823 to 1965, are those 

listed in the Singer and Small data in which the two initial 
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adversaries can be identified. The data presented in this 

chapter includes the dyad, the national power variable, and 

the power ratio between the two initial adversaries for each 

year of the five years preceding the initiation of war. The 

power ratio is the ratio of Nation #1 to Nation #2 expressed 

in decimals. The initial antagonists are identified as the 

two nations which first, according to the starting date listed 

in the Singer and Small data-set, initiated hostilities. All 

further computations i.e., velocity, acceleration, mean 

velocity, and mean acceleration, as well as correlations are 

presented in Chapter Six. Below will be found the list of 

wars in which the criteria is met: 

POWER RATIO DATA 

WAR/ONSET NATION #1 POWER NATION #2 POWER RATIO 

1) FRANCO-SPANISH FRANCE 1818 .1218 SPAIN 1818 .0428 2.85 
4/7/1823 1819 .1246 1819 .0417 2.99 

1820 .1322 1820 .0415 3.19 
1821 .1296 1821 .0436 2.97 
1822 .1373 1822 .0418 3.28 
1823 .1470 1823 .0373 3.94 

FOR EACH WAR, VICTOR NATIONS APPEAR FIRST, UNLESS *. 
ADAPTED FROM SINGER AND SMALL, WAGES OF WAR. NEW YORK: WILEY, 
1972; and JACEK KUGLER, PERSONAL CORRESPONDENCE. 
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WAR/ONSET NATION #1 POWER NATION #2 POWER RATIO 

2) ,RUS SO-TURKI SH RUSSIA 1823 .1773 TURKEY 1823 .0515 3.44 
4/26/1828 1824 .1848 1824 .0472 3.92 

1825 .1805 1825 .0475 3.80 
1826 .1636 1826 .0486 3.37 
1827 .1732 1827 .0476 3.64 
1828 .1677 1828 .0427 3.93 

3) MEXICAN-AMERICAN US 1841 .0574 MEXICO 1841 .0073 7.86 
5/12/1846 1842 .0551 1842 .0072 7.65 

1843 .0610 1843 .0072 8.47 
1844 .0607 1844 .0146 4.16 
1845 .0759 1845 .0076 9.99 
1846 .0937 1846 .0072 13.01 

4) AUSTRO- AUSTRIA 1843 .0857 SARD 1843 .0114 7.52 
SARDINIAN 1844 .0774 1844 .0109 7.10 

3/24/1848 1845 .0760 1845 .0112 6.79 
1846 .0729 1846 .0107 6.81 
1847 .0715 1847 .0107 6.68 
1848 .0767 1848 .0144 5.33 

5) 1ST SCHLESWIG- GERMY 1843 .0399 DEN 1843 .0114 3.50 
HOLSTEIN 1844 .0371 1844 .0112 3.31 
4/10/1848 1845 .0397 1845 .0115 3.45 

1846 .0375 1846 .0111 3.38 
1847 .0382 1847 .0110 3.46 
1848 .0377 1848 .0109 3.47 

6) ROMAN 2 SICILIES 1844 .0144 PPL STS 1844 .0045 3.20 
REPUBLIC 1845 .0144 1845 .0044 3.27 
5/8/1849 1846 .0143 1846 .0042 3.40 

1847 .0143 1847 .0043 3.33 
1848 .0144 1848 .0044 3.27 
1849 .0140 1849 .0043 3.26 

7) LA PLATA BRAZIL 1846 .0072 ARGEN 1846 .0017 4.24 
7/19/1851 1847 .0048 1847 .0017 2.82 

1848 .0049 1848 .0017 2.88 
1849 .0048 1849 .0018 2.67 
1850 .0048 1850 .0082 .59 
1851 .0049 1851 .0020 2.45 

FOR EACH WAR, VICTOR NATIONS APPEAR FIRST, UNLESS *. 
ADAPTED FROM SINGER AND SMALL, WAGES OF WAR. NEW YORK: WILEY, 
1972; and JACEK KUGLER, PERSONAL CORRESPONDENCE. 
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WAR/ONSET NATION #1 POWER NATION #2 POWER RATIO 

8) CRIMEAN* RUSSIA 1848 .1194 TURKEY 1848 .0354 3.37 
10/23/1853 1849 .1262 1849 .0345 3.66 

1850 .1371 1850 .0340 4.03 
1851 .1190 1851 .0349 3.41 
1852 .1245 1852 .0376 3.31 
1853 .1332 1853 .0365 3.65 

9) ANGLO-PERSIAN ENG 1851 .2794 IRAN 1851 .0027 103.48 
10/25/1856 1852 .2744 1852 .0027 101. 63 

1853 .2601 1853 .0026 100.04 
1854' .3030 1854 .0026 116.54 
1855 .2774 1855 .0026 106.69 
1856 .2804 1856 .0026 107.85 

10 ) SPAN-MOROCCAN SPAIN 1854 .0235 MOROCCO 1854 .0051 4.61 
10/22/1859 1855 .0226 1855 .0050 4.52 

1856 .0236 1856 .0049 4.82 
1857 .0268 1857 .0048 5.58 
1858 .0273 1858 .0047 5.81 
1859 .0253 1859 .0047 5.38 

11 ) I 'I'ALO-ROMAN IT/SAR 1855 .0101 PPL STS 1855 .0095 1.06 
9/11/1860 1856 .0103 1856 .0065 1.58 

1857 .0100 1857 .0078 1.28 
1858 .0098 1858 .0071 1. 38 
1859 .0135 1859 .0068 1. 99 
1860 .0243 1860 .0097 2.51 

12) ITALO-SICIL* SICILY 1855 .0134 ITALY 1855 .0101 1.33 
10/15/1860 1856 .0147 1856 .0103 1. 43 

1857 .0149 1857 .0100 1.49 
1858 .0145 1858 .0098 1.48 
1859 .0143 1859 .0135 1. 06 
1860 .0095 1860 .0243 r2.56 

13) FRANCO-AMER* FRANCE 1857 .1358 MEXICO 1857 .0070 19.40 
4/16/1862 1858 .1244 1858 .0061 18.03 

1859 .1312 1859 .0069 19.01 
1860 .1136 1860 .0040 28.40 
1861 .1081 1861 .0040 27.03 
1862 .1067 1862 .0041 26.02 

FOR EACH WAR, VICTOR NATIONS APPEAR FIRST, UNLESS *. 
ADAPTED FROM SINGER AND SMALL, WAGES OF WAR. NEW YORK: WILEY, 
1972; AND JACEK KUGLER, PERSONAL CORRESPONDENCE. 
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WAR/ONSET NATION #1 POWER NATION #2 POWER RATIO 

14) ECUAD-COL COLOMBIA 1858 .0019 ECUADOR 1858 .0004 4.75 
11/22/1863 1859 .0019 1859 .0004 4.75 

1860 .0010 1860 .0002 5.00 
1861 .0010 1861 .0002 5.00 
1862 .0011 1862 .0002 5.50 
1863 .0011 1863 .0002 5.50 

15) 2ND SCHLWG- GER/PRU 1859 .0446 DENMARK 1859 .0110 4.46 
HLSTN 1860 .0387 1860 .0088 4.40 
2/1/1864 1861 .0416 1861 .0068 6.12 

1862 .0428 1862 .0062 6.90 
1863 .0448 1863 .0055 8.15 
1864 .0445 1864 .0059 7.54 

16) SPAN-CHILE* SPAIN 1860 .0191 CHILE 1860 .0011 17.36 
10/25/1865 1861 .0177 1861 .0011 16.09 

1862 .0165 1862 .0011 15.00 
1863 .0161 1863 .0011 14.64 
1864 .0158 1864 .0031 5.10 
1865 .0183 1865 .0011 16.64 

17) FRANCO-PRUS* FRAN 1865 .1051 GER/PRU 1865 .0503 2.09 
7/19/1870 1866 .1115 1866 .0552 2.02 

1867 .1129 1867 .0578 1. 95 
1868 .1106 1868 .0723 1.53 
1869 .1094 1869 .0750 1. 46 
1870 .1216 1870 .0954 1.27 

18) RUSSO-TURK RUSSIA 1872 .1002 TURKEY 1872 .0238 4.21 
4/12/1877 1873 .0989 1873 .0239 4.14 

1874 .1010 1874 .0238 4.24 
1875 .1036 1875 .0237 4.37 
1876 .0981 1876 .0339 2.89 
1877 .0937 1877 .0355 2.64 

19 ) PACIFIC CHILE 1874 .0012 BOLIV 1874 .0004 3.00 
2/14/79 1875 .0012 1875 .0004 3.00 

1876 .0055 1876 .0004 13.75 
1877 .0012 1877 .0004 3.00 
1878 .0012 1878 .0004 3.00 
1879 .0014 1879 .0004 3.50 

FOR EACH WAR, VICTOR NATIONS APPEAR FIRST, UNLESS *. 
ADAPTED FROM SINGER AND SMALL, WAGES OF WAR. NEW YORK: WILEY, 
1972; AND JACEK KUGLER, PERSONAL CORRESPONDENCE. 
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WAR/ONSET NATION #1 POWER NATION #2 POWER RATIO 

20) SINO-FREN* CHINA 1879 .1201 FRANCE 1879 .1033 1.16 
6/15/1884 1880 .1197 1880 .1041 1.15 

1881 .1787 1881 .0983 1. 82 
1882 .1191 1882 .1060 1.12 
1883 .1191 1883 .1063 1.12 
1884 .1180 1884 .1008 1.17 

21) CENT AMER SALVDR 1880 .0001 GUATML 1880 .0004 .25 
3/28/1885 1881 .0016 1881 .0023 .70 

1882 .0002 1882 .0020 .10 
1883 .0011 1883 .0003 3.67 
1884 .0010 1884 .0003 3.33 
1885 .0002 1885 .0004 .50 

22) SINO-JAP* CHINA 1889 .1162 JAPAN 1889 .0201 5.78 
8/1/1894 1890 .1152 1890 .0199 5.79 

1891 .1143 1891 .0211 5.42 
1892 .1133 1892 .0202 5.61 
1893 .1141 1893 .0197 5.79 
1894 .1109 1894 .0325 3.41 

23) GREEK-TRK TURKEY 1892 .0215 GREECE 1892 .0072 2.29 
2/15/1897 1893 .0176 1893 .0066 2.67 

1894 .0204 1894 .0064 3.16 
1895 .0202 1895 .0069 2.93 
1896 .0218 1896 .0068 3.21 
1897 .0281 1897 .0063 4.46 

24) SPAN-AMER U. S. 1893 .1598 SPAIN 1893 .0177 9.03 
4/21/1898 1894 .1531 1894 .0168 9.11 

1895 .1632 1895 .0174 9.38 
1896 .1543 1896 .0173 8.92 
1897 .1620 1897 .0169 9.59 
1898 .1911 1898 .0162 11. 80 

25) RUS-JAP* RUSSIA 1899 .1043 JAPAN 1899 .0301 3.47 
2/8/1904 1900 .1037 1900 .0277 3.74 

1901 .1028 1901 .0279 3.68 
1902 .1033 1902 .0277 3.73 
1903 .1115 1903 .0398 2.80 
1904 .1138 1904 .0510 2.23 

FOR EACH WAR, VICTOR NATION APPEARS FIRST, UNLESS *. 
ADAPTED FROM SINGER AND SMALL, WAGES OF WAR. NEW YORK: WILEY, 
1972; AND JACEK KUGLER, PERSONAL CORRESPONDENCE. 
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WAR/ONSET NATION #1 POWER NATION #2 POWER RATIO 

26) SPAN-MOR SPAIN 1904 .0139 MOROCCO 1904 .0013 10.69 
7/7/1909 1905 .0132 1905 .0012 11. 00 

1906 .0137 1906 .0011 12.45 
1907 .0146 1907 .0011 13.27 
1908 .0143 1908 .0011 13.00 
1909 .0143 1909 .0010 14.30 

27) I TAL-TURK IT/SAR 1906 .0286 TURKEY 1906 .0208 1.38 
9/29/1911 1907 .0278 1907 .0220 1.26 

1908 .0290 1908 .0214 1.36 
1909 .0291 1909 .0212 1.37 
1910 .0297 1910 .0198 1.50 
1911 .0327 1911 .0201 1. 63 

28 ) 1ST BALK YUG/SER 1907 .0045 GREECE 1907 .0020 2.25 
10/17/1912 1908 .0047 1908 .0020 2.35 

1909 .0019 1909 .0019 1.00 
1910 .0018 1910 .0021 .86 
1911 .0016 1911 .0022 .73 
1912 .0017 1912 .0019 .89 

29) 2ND BALK* BULGAR 1908 .0031 YUG/SER 1908 .0047 .66 
6/30/1913 1909 .0031 1909 .0019 1. 63 

1910 .0031 1910 .0018 1.72 
1911 .0031 1911 .0016 1. 94 
1912 .0029 1912 .0017 1. 71 
1913 .0027 1913 .0016 1. 69 

30) WWI* AUS/HUN 1909 .0456 YUG/SER 1909 .0019 24.00 
7/29/1914 1910 .0438 1910 .0018 24.33 

1911 .0430 1911 .0016 26.88 
1912 .0443 1912 .0017 26.06 
1913 .0467 1913 .0016 29.19 
1914 MISSING 1914 MISSING 

31) MANCHURN* CHINA 1926 .0817 JAPAN 1926 .0470 1.74 
12/19/1931 1927 .0864 1927 .0474 1. 82 

1928 .0880 1928 .0482 1. 83 
1929 .1329 1929 .0448 2.97 
1930 .1291 1930 .0454 2.84 
1931 .1190 1931 .0477 2.49 

FOR EACH WAR, VICTOR NATION APPEARS FIRST, UNLESS *. 
ADAPTED FROM SINGER AND SMALL, WAGES OF WAR. NEW YORK: WILEY, 
1972; AND JACEK KUGLER, PERSONAL CORRESPONDENCE. 
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WAR/ONSET NATION #1 POWER NATION #2 POWER RATIO 

32) CHACO * BOLIVIA 1927 .0008 PARAGUAY 1927 .0003 8.83 
6/15/1932 1928 .0008 1928 .0003 9.05 

1929 .0007 1929 .0003 8.96 
1930 .0007 1930 .0003 9.84 
1931 .0006 1931 .0003 8.98 
1932 .0008 1932 .0003 8.76 

33) ITAL-ETH IT/SAR 1930 .0371 ETHOPIA 1930 .0042 8.83 
10/3/1935 1931 .0398 1931 .0044 9.05 

1932 .0421 1932 .0047 8.96 
1933 .0433 1933 .0044 9.84 
1934 .0359 1934 .0040 8.98 
1935 .0333 1935 .0038 8.76 

34) SIN-JAP* CHINA 1932 .1081 JAPAN 1932 .0578 1. 87 
7/7/1937 1933 .1150 1933 .0539 2.13 

1934 .1103 1934 .0524 2.10 
1935 .1059 1935 .0511 2.07 
1936 .1079 1936 .0498 2.17 
1937 .1044 1937 .0671 1.56 

35) RUS-JAP RUSSIA 1934 .1675 JAPAN 1934 .1103 1.52 
5/11/1939 1935 .1868 1935 .1059 1. 76 

1936 .1515 1936 .1079 1.40 
1937 .1501 1937 .1044 1. 44 
1938 .1637 1938 .0879 1. 86 
1939 .1641 1939 .0890 1. 84 

36) RUS-FINN RUSSIA 1934 .1675 FINLAND 1934 .0022 76.14 
11/30/39 1935 .1868 1935 .0020 93.40 

1936 .1515 1936 .0020 75.75 
1937 .1501 1937 .0019 79.00 
1938 .1637 1938 .0020 81. 85 
1939 .1641 1939 .0021 78.14 

37) RUS-HUNG USSR 1951 .1711 HUNGARY 1951 .0054 31. 69 
10/23/1956 1952 .1683 1952 .0055 30.58 

1953 .1730 1953 .0056 30.89 
1954 .1842 1954 .0057 32.32 
1955 .1792 1955 .0054 33.19 
1956 .1712 1956 .0053 32.30 

FOR EACH WAR, VICTOR NATION APPEARS FIRST, UNLESS *. 
ADAPTED FROM SINGER AND SMALL, WAGES OF WAR. NEW YORK: 
WILEY,1972; AND JACEK KUGLER, PERSONAL CORRESPONDENCE. 
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WAR/ONSET NATION #1 POWER NATION #2 POWER RATIO 

38) SJ:NAI* UAR 1951 .0055 ISRAEL 1951 .0015 3.67 
10/31/1956 1952 .0052 1952 .0012 4.33 

1953 .0052 1953 .0012 4.33 
1954 .0052 1954 .0011 4.73 
1955 .0051 1955 .0011 4.64 
1956 .0052 1956 .0012 4.33 

39) SINO-IND CHINA 1957 .1039 INDIA 1957 .0453 2.29 
10/20/1962 1958 .1131 1958 .0461 2.45 

1959 .1171 1959 .0469 2.50 
1960 .1189 1960 .0468 2.54 
1961 .1084 1961 .0477 2.27 
1962 .1121 1962 .0233 4.81 

40) 2ND KASH* INDIA 1960 .0468 PAKISTAN 1960 .0102 4.59 
8/5/1965 1961 .0477 1961 .0105 4.54 

1962 .0233 1962 .0119 1. 96 
1963 .0494 1963 .0110 4.49 
1964 .0247 1964 .0124 1.99 
1965 .0530 1965 .0115 4.61 

FOR EACH WAR, VICTOR NATION APPEARS FIRST, UNLESS *. 
ADAPTED FROM SINGER AND SMALL, WAGES OF WAR. NEW YORK: 
WILEY,1972; AND JACEK KUGLER, PERSONAL CORRESPONDENCE. 

As might be expected, some problems are attendant upon 

the selection of wars to be investigated. Since the concern 

of this dissertation is with the onset of war, and specifi-

cally with the initial dyad, only those wars in which the two 

initial antagonists can be identified have been selected. 

This is easily accomplished when dealing with a war in which 

only two antagonists are involved, e.g., La Plata, 1851, in 

which the only two antagonists were Brazil and Argentina. 

However, a problem arises when one considers WWI and WWII. 

WWI is included because the two initial antagonists can be 

isolated and identified as Austria-Hungary and Serbia. 

This is a most interesting case because one could argue 
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that it is folly to believe that Austria would be concerned 

about Serbia's power since the difference is so great; perhaps 

one should also consider the power of Serbia's allies. 

Perhaps contiguity is the major factor. The focus here, 

however, is to isolate certain conditions in order to discover 

what effects they have on war and peace. If Austria took 

Russia's power into account, it might not have declared war on 

Serbia. One can only deal with what actually happened, and 

the fact is that Austria declared war first on Serbia, not on 

Russia. Further, the concern here is not on the power ratio 

between the initial dyad, but the speed of change in the power 

ratio, and the focus of the investigation is on the onset of 

war, not its escalation or expansion. So, even though many 

other nations entered the conflict after the initial hostili

ties, those nations most probably entered due to alliance 

bonds. 

WWII is not included because it can not be readily 

determined which nations were the initial antagonists. One 

possibly would have to identify Germany and Poland as the 

initial antagonists if one went strictly by date of entry 

(which is the criterion used here). Yet the two major 

original antagonists were Germany and Great Britain. In-

cluding WWII in the analysis would most likely broaden the 

investigation to systemic power relations, a condition with 

which we are not concerned. 

Therefore, there is an inherent weakness in this effort 
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in that all wars are not included. However, of the 50 

interstate wars listed by Singer and Small (1972; pp. 60-69), 

two initial antagonists have been identified in forty of those 

wars, an inclusion rate of 80%. 

Dyadic power ratio change posits that speed of change 

also predicts alliance formation -- an action event. A high 

rate of change posits that nations will opt in favor of action 

over non-action. Therefore, twenty alliances are included. 

Twenty military alliances have been selected from the 

Singer and Small data-set (1966a) in which two identifiable 

initiators can be identified. Those alliances that had more 

than two initial participants were excluded because the 

investigation is confined to dyads. Once again, Kugler's 

national power variables and the resultant power ratios are 

selected for a five year period preceding the formation of 

alliances. Following is the list of alliances which meet 

these criteria. 

ALLIANCES AND NATIONAL CAPABILITIES 

Nations Inception Date National Capabilities Ratio 

1) Russia 1833 Russia Turkey 
Turkey 1828 .1677 .0427 3.93 

1829 .1789 .0416 4.30 
1830 .1716 .0407 4.22 
1831 .1636 .0388 4.22 
1832 .1668 .0393 4.24 
1833 .1684 .0391 4.31 

ADAPTED FROM SINGER AND SMALL, "FORMAL ALLIANCES, 1815-1939", 
JOURNAL OF PEACE RESEARCH, 1966; AND JACEK KUGLER, PERSONAL 
CORRESPONDENCE. 
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Nation~ Inception Date National Capabilities Ratio 

2) Austria 1847 Austria Modena 
Modena 1842 .0855 .0004 213.75 

1843 .0857 .0004 214.25 
1844 .0774 .0004 193.50 
1845 .0760 .0004 190.00 
1846 .0729 .0004 182.25 
1847 .0715 .0004 178.75 

3) France 1859 France Sardinia 
Sardinia 1854 .1256 .0099 12.69 

1855 .1472 .0101 14.57 
1856 .1433 .0103 13.91 
1857 .1358 .0100 13.58 
1858 .1244 .0098 12.69 
1859 .1312 .0135 9.72 

4) Ecuador 1860 Ecuador Peru 
Peru 1855 .0004 .0025 6.25 

1856 .0004 .0025 6.25 
1857 .0004 .0037 9.25 
1858 .0004 .0025 6.25 
1859 .0004 .0024 6.00 
1860 .0002 .0033 16.50 

5) Prussia 1863 Prussia Russia 
Russia 1858 .0473 .1298 2.74 

1859 .0446 .1249 2.80 
1860 .0387 .0916 2.37 
1861 .0416 .0854 2.05 
1862 .0428 .0717 1. 68 
1863 .0448 .0684 1.53 

6) Colombia 1864 Colombia Ecuador 
Ecuador 1859 .0019 .0004 4.75 

1860 .0010 .0002 5.00 
1861 .0010 .0002 5.00 
1862 .0011 .0002 5.50 
1863 .0011 .0002 5.50 
1864 .0011 .0002 5.50 

ADAPTED FROM SINGER AND SMALL, "FORMAL ALLIANCES, 1815-1939", 
JOURNAL OF PEACE RESEARCH, 1966; AND JACEK KUGLER, PERSONAL 
CORRESPONDENCE. 
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7) Baden 
Prussia 

8) Prussia 
Wurtemberg 

9) Bavaria 
Prussia 

10) Bolivia 
Peru 

11) England 
Turkey 

1866 

1866 

1866 

1873 

1878 

1861 
1862 
1863 
1864 
1865 
1866 

1861 
1862 
1863 
1864 
1865 
1866 

1861 
1862 
1863 
1864 
1865 
1866 

1868 
1869 
1870 
1871 
1872 
1873 

1873 
1874 
1875 
1876 
1877 
1878 

Baden 
.0032 
.0029 
.0029 
.0027 
.0036 
.0037 

Prussia 
.0416 
.0428 
.0448 
.0445 
.0503 
.0552 

Bavaria 
.0133 
.0128 
.0125 
.0112 
.0150 
.0146 

Bolivia 
.0004 
.0004 
.0004 
.0003 
.0005 
.0020 

England 
.2232 
.2218 
.2298 
.2350 
.2355 
.2279 

Prussia 
.0416 13.00 
.0428 14.76 
.0448 15.45 
.0445 16.48 
.0503 13.97 
.0552 14.92 

Wurtemberg 
.0039 10.67 
.0036 11.89 
.0036 12.44 
.0032 13.91 
.0045 11.18 
.0046 12.00 

Prussia 
.0416 
.0428 
.0448 
.0445 
.0503 
.0552 

Peru 
.0015 
.0026 
.0024 
.0024 
.0025 
.0015 

Turkey 
.0239 
.0238 
.0237 
.0339 
.0355 
.0282 

3.13 
3.34 
3.58 
3.97 
3.35 
3.78 

3.75 
6.50 
6.00 
8.00 
5.00 

(r) .75 

9.34 
9.32 
9.70 
6.93 
6.63 
8.08 
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ADAPTED FROM SINGER AND SMALL, "FORMAL ALLIANCES, 1815-1939", 
JOURNAL OF PEACE RESEARCH, 1966; AND JACEK KUGLER, PERSONAL 
CORRESPONDENCE. 
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12) England 
Portugal 

13) England 
Japan 

.14) Bulgaria 
Serbia 

15) Bulgaria 
Greece 

16) Greece 
Serbia 

1899 

1902 

1912 

1912 

1913 

1894 
1895 
1896 
1897 
1898 
1899 

1897 
1898 
1899 
1900 
1901 
1902 

1907 
1908 
1909 
1910 
1911 
1912 

1907 
1908 
1909 
1910 
1911 
1912 

1908 
1909 
1910 
1911 
1912 
1913 

England 
.1658 
.1635 
.1651 
.1574 
.1508 
.1601 

England 
.1574 
.1508 
.1601 
.1709 
.1643 
.1521 

Bulgaria 
.0031* 
.0031 
.0031 
.0031 
.0031 
.0029 

Bulgaria 
.0031* 
.0031 
.0031 
.0031 
.0031 
.0029 

Greece 
.0020 
.0019 
.0021 
.0022 
.0019 
.0031 

Portugal 
.0043 38.56 
.0043 38.02 
.0043 38.40 
.0041 38.39 
.0040 37.70 
.0041 39.05 

Japan 
.0292 
.0304 
.0301 
.0277 
.0279 
.0277 

Serbia 

5.39 
4.96 
5.32 
6.17 
5.89 
5.49 

.0045 (r). 69 

.0047 (r).66 

.0019 1.63 

.0018 1. 72 

.0016 1.94 

.0017 1.71 

Greece 
.0020 
.0020 
.0019 
.0021 
.0022 
.0019 

Serbia 

1.55 
1.55 
1. 63 
1.48 
1.32 
1.05 

.0047 (r) .43 

.0019 1.00 

.0018 1.17 

.0016 1.38 

.0017 1.12 

.0016 1.94 
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ADAPTED FROM SINGER AND SMALL, "FORMAL ALLIANCES 1815-1939. 
JOURNAL OF PEACE RESEARCH, 1966; AND JACEK KUGLER, PERSONAL 
CORRESPONDENCE. 
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17) Czechoslovakia 
Russia 

18) Mongolia 
Russia 

19) Arabia 
Yemen 

20) Germany 
Italy 

1935 

1936 

1937 

1939 

1930 
1931 
1932 
1933 
1934 
1935 

1931 
1932 
1933 
1934 
1935 
1936 

1932 
1933 
1934 
1935 
1936 
1937 

1934 
1935 
1936 
1937 
1938 
1939 

Czech 
.0148 
.0157 
.0141 
.0129 
.0121 
.0110 

Mongolia 
.0002 
.0002 
.0002 
.0002 
.0001 
.0001 

Arabia 
.0020 
.0016 
.0015 
.0014 
.0013 
.0012 

Germany 
.0891 
.1032 
.1150 
.1172 
.1531 
.1541 

Russia 
.0946 
.1029 
.1142 
.1129 
.1675 
.1868 

Russia 

6.39 
6.55 
8.10 
8.75 

13.84 
16.98 

.1029 514.50 

.1142 571. 00 

.1129 564.50 

.1675 837.50 

.1868 1868 

.1515 1515 

Yemen 
.0001** 
.0001** 
.0001** 
.0001** 
.0001** 
.0001** 

Italy 
.0359 
.0333 
.0407 
.0379 
.0301 
.0304 

20.00 
16.00 
15.00 
14.00 
13.00 
12.00 

2.48 
3.10 
2.83 
3.09 
5.09 
5.07 
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* Figure not available in Kugler data - average of other 
years. 
** Original data showed .0000 - rounded to .0001 for statis
tical purposes. 
(r) Indicates reversal in ratio. 

ADAPTED FROM SINGER AND SMALL, "FORMAL ALLIANCES 1815-1939", 
JOURNAL OF PEACE RESEARCH, 1966; AND JACEK KUGLER, PERSONAL 
CORRESPONDENCE. 

Finally, "no war" data need to be included. Below are 

found those dyads, most likely deemed to be antagonists, who 

did not go to war. As explained earlier, the power variables 
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in these dyads generally precede the event by 10 years. 

However, due to lack of power data, some precede the event by 

less than ten years. However, they all precede the event by 

at least five years. 

POWER RATIO DATA 

NO WAR DATE NATION #1 POWER 

1) 1821* 

2) 1836 

3) 1838 

4) 1838 

RUSSIA 1816 .1738 
1817 .1796 
1818 .1765 
1819 .1726 
1820 .1797 
1821 .1941 

U.S. 1831 .0547 
1832 .0574 
1833 .0626 
1834 .0601 
1835 .0593 
1836 .0605 

AUSTRIA 1833 .0873 
1834 .0883 
1835 .0885 
1836 .0856 
1837 .0858 
1838 .0859 

GERMANY 1833 .0434 
1834 .0446 
1835 .0438 
1836 .0442 
1837 .0445 
1838 .0423 

NATION #2 POWER 

TURKEY 1816 .0459 
1817 .0464 
1818 .0470 
1819 .0480 
1820 .0478 
1821 .0478 

MEXICO 1831 .0077 
1832 .0079 
1833 .0079 
1834 .0080 
1835 .0081 
1836 .0081 

SARDINIA 1833 .0127 
1834 .0131 
1835 .0136 
1836 .0134 
1837 .0135 
1838 .0131 

DENMARK 1833 .0060 
1834 .0062 
1835 .0063 
1836 .0063 
1837 .0061 
1838 .0058 

5) 1839 2 SICILIES 1834 .0159 PAPAL STS 
1835 .0159 

1834 .0052 
1835 .0052 
1836 .0052 
1837 .0054 
1838 .0052 
1839 .0050 

1836 .0158 
1837 .0157 
1838 .0154 
1839 .0153 

*less than 10 years 

RATIO 

3.79 
3.87 
3.76 
3.60 
3.76 
4.06 

7.10 
7.27 
7.92 
7.51 
7.32 
7.47 

6.87 
6.74 
6.51 
6.39 
6.36 
6.56 

7.23 
7.19 
6.95 
7.02 
7.30 
7.29 

3.06 
3.06 
3.04 
2.91 
2.96 
3.06 
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NO WAR DATE NATION #1 POWER NATION #2 POWER RATIO 

6) 1846* BRAZIL 1841 .0047 ARGNTNA 1841 .0022 2.14 
1842 .0090 1842 .0017 5.29 
1843 .0098 1843 .0017 5.76 
1844 .0052 1844 .0017 3.06 
1845 .0051 1845 .0017 3.00 
1846 .0072 1846 .0017 4.24 

7) 1843 RUSSIA 1838 .1409 TURKEY 1838 .0386 3.65 
1839 .1419 1839 .0383 3.70 
1840 .1461 1840 .0382 3.82 
1841 .1379 1841 .0378 3.65 
1842 .1437 1842 .0379 3.79 
1843 .1410 1843 .0381 3.70 

8) 1846 ENGLAND 1841 .2700 IRAN 1841 .0027 100.00 
1842 .2441 1842 .0027 90.41 
1843 .2383 1843 .0027 88.26 
1844 .2764 1844 .0027 102.37 
1845 .2489 1845 .0028 88.89 
1846 .2604 1846 .0028 93.00 

9) 1852* SPAIN 1847 .0276 MOROCCO 1847 .0058 4.76 
1848 .0290 1848 .0058 5.00 
1849 .0286 1849 .0056 5.11 
1850 .0284 1850 .0055 5.16 
1851 .0290 1851 .0055 5.27 
1852 .0271 1852 .0054 5.02 

10) 1850 UT/SAR 1845 .0112 PPL STATES 1845 .0044 2.55 
1846 .0107 1846 .0042 2.55 
1847 .0107 1847 .0043 2.49 
1848 .0144 1848 .0044 3.27 
1849 .0139 1849 .0043 3.23 
1850 .0111 1850 .0042 2.64 

11) 1850 SICILY 1845 .0144 IT/SAR 1845 .0112 1.29 
1846 .0143 1846 .0107 1.34 
1847 .0143 1847 .0107 1. 34 
1848 .0144 1848 .0144 1.00 
1849 .0140 1849 .0139 1. 01 
1850 .0137 1850 .0111 1.23 

12) 1852 FRANCE 1847 .1327 MEXICO 1847 .0071 18.69 
1848 .1265 1848 .0072 17.57 
1849 .1217 1849 .0071 17.14 
1850 .1138 1850 .0071 16.03 
1851 .1174 1851 .0073 16.08 
1852 .1176 1852 .0072 16.33 

*less than 10 years 
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NO WAR DATE NATION #1 POWER NATION #2 POWER RATIO 

13) 1854 GER/PRU 1849 .0363 DENMARK 1849 .0061 5.95 
1850 .0366 1850 .0079 4.63 
1851 .0390 1851 .0106 3.68 
1852 .0394 1852 .0114 3.46 
1853 .0394 1853 .0122 3.23 
1854 .0404 1854 .0088 4.59 

14) 1855 SPAIN 1850 .0282 CHILE 1850 .0008 35.25 
1851 .0290 1851 .0008 36.25 
1852 .0271 1852 .0008 33.88 
1853 .0254 1853 .0008 31. 75 
1854 .0235 1854 .0009 26.11 
1855 .0226 1855 .0009 25.11 

15) 1860 FRANCE 1855 .1472 GER/PRU 1855 .0411 3.58 
1856 .1433 1856 .0424 3.38 
1857 .1358 1857 .0451 3.01 
1858 .1244 1858 .0473 2.63 
1859 .1312 1859 .0446 2.94 
1860 .1136 1860 .0387 2.94 

16) 1867 RUSSIA 1862 .0717 TURKEY 1862 .0222 3.23 
1863 .0684 1863 .0219 3.12 
1864 .0764 1864 .0207 3.69 
1865 .0785 1865 .0219 3.58 
1866 .0792 1866 .0238 3.33 
1867 .0795 1867 .0234 3.40 

17) 1869 CHILE 1864 .0031 BOLIVIA 1864 .0003 10.33 
1865 .0011 1865 .0003 3.67 
1866 .0012 1866 .0004 3.00 
1867 .0045 1867 .0004 11.25 
1868 .0055 1868 .0004 13.75 
1869 .0058 1869 .0004 14.50 

18) 1874 CHINA 1869 .1312 FRANCE 1869 .1094 1.20 
1870 .1302 1870 .1216 1. 07 
1871 .1278 1871 .1077 1.19 
1872 .1276 1872 .0962 1.33 
1873 .1283 1873 .1013 1.27 
1874 .1274 1874 .1019 1.25 

19 ) 1880* GUATMALA 1875 .0004 SALVADOR 1875 .0002 2.00 
1876 .0004 1876 .0014 .29 
1877 .0022 1877 .0001 22.00 
1878 .0003 1878 .0001 3.00 
1879 .0025 1879 .0001 25.00 
1880 .0004 1880 .0001 4.00 

*less than 10 years 
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NO WAR DATE NATION #1 POWER NATION #2 POWER RATIO 

20 ) 1884 CHINA 1879 .1201 JAPAN 1879 .0169 7.11 
1880 .1197 1880 .0171 7 .. 00 
1881 .1787 1881 .0161 11.10 
1882 .1191 1882 .0165 7.22 
1883 .1191 1883 .0182 6.54 
1884 .1180 1884 .0182 6.48 

21 ) 1887 TURKEY 1882 .0231 GREECE 1882 .0067 3.45 
1883 .0235 1883 .0103 2.28 
1884 .0221 1884 .0085 2.60 
1885 .0217 1885 .0082 2.65 
1886 .0229 1886 .0088 2.60 
1887 .0219 1887 .0080 2.74 

22) 1888 U. S. 1883 .1280 SPAIN 1883 .0212 6.04 
1884 .1283 1884 .0203 6.32 
1885 .1245 1885 .0224 5.56 
1886 .1394 1886 .0215 6.48 
1887 .1439 1887 .0213 6.76 
1888 .1459 1888 .0194 7.52 

23) 1894 RUSSIA 1889 .0921 JAPAN 1889 .0201 4.58 
1890 .0941 1890 .0199 4.73 
1891 .1010 1891 .0211 4.79 
1892 .0967 1892 .0202 4.79 
1893 .1002 1893 .0197 5.09 
1894 .1031 1894 .0325 3.17 

24) 1899 SPAIN 1894 .0168 MOROCCO 1894 .0015 11.20 
1895 .0174 1895 .0015 11. 60 
1896 .0173 1896 .0015 11.53 
1897 .0169 1897 .0015 11.27 
1898 .0162 1898 .0014 11.57 
1899 .0155 1899 .0014 11.07 

25) 1901 IT/SAR 1896 .0304 TURKEY 1896 .0218 1. 39 
1897 .0295 1897 .0281 1.05 
1898 .0307 1898 .0229 1.34 
1899 .0285 1899 .0195 1.46 
1900 .0282 1900 .0197 1.43 
1901 MISSING 1901 MISSING 

26) 1902 YUG/SER 1897 .0040 GREECE 1897 .0063 .63 
1898 .0042 1898 .0060 .70 
1899 .0046 1899 .0021 2.19 
1900 .0044 1900 .0020 2.20 
1901 .0040 1901 .0019 2.11 
1902 .0037 1902 .0055 .67 

*less than 10 years 
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NO WAR DATE NATION #1 POWER NATION #2 POWER RATIO 

27) 1904 AUS/HUN 1899 .0459 YUG/SER 1899 .0046 9.98 
1900 .0448 1900 .0044 10.18 
1901 .0441 1901 .0040 11.03 
1902 .0438 1902 .0037 11.84 
1903 .0430 1903 .0042 10.24 
1904 .0436 1904 .0047 9.28 

28 ) 1924* CHINA 1919 .0501 JAPAN 1919 .0382 1.31 
1920 .0487 1920 .0345 1.41 
1921 .0608 1921 .0467 1. 30 
1922 .0622 1922 .0462 1.35 
1923 .0605 1923 .0440 1.38 
1924 .0548 1924 .0495 1.11 

29) 1924* BOLIVIA 1919 .0005 PARAGUAY 1919 .0002 2.50 
1920 .0005 1920 .0003 1. 67 
1921 .0005 1921 .0003 1.67 
1922 .0005 1922 .0003 1.67 
1923 .0006 1923 .0005 1.20 
1924 .0008 1924 .0006 1.33 

30) 1925 ITALY 1920 .0470 ETHIOPIA 1920 .0033 14.24 
1921 .0502 1921 .0033 15.21 
1922 .0405 1922 .0036 11.25 
1923 .0334 1923 .0042 7.95 
1924 .0419 1924 .0052 8.06 
1925 .0357 1925 .0046 7.76 

31) 1927 CHINA 1922 .0622 JAPAN 1922 .0462 1. 35 
1923 .0605 1923 .0440 1.38 
1924 .0548 1924 .0495 1.11 
1925 .0914 1925 .0445 2.05 
1926 .0817 1926 .0470 1. 74 
1927 .0864 1927 .0474 1.82 

32) 1929 USSR 1924 .0671 JAPAN 1924 .0495 1.36 
1925 .0703 1925 .0445 1.58 
1926 .0775 1926 .0470 1. 65 
1927 .0800 1927 .0474 1.69 
1928 .0842 1928 .0482 1.75 
1929 .0829 1929 .0448 1. 85 

33) 1929 USSR 1924 .0671 FINLAND 1924 .0028 23.96 
1925 .0703 1925 .0027 26.04 
1926 .0775 1926 .0026 29.81 
1927 .0800 1927 .0026 30.77 
1928 .0842 1928 .0026 32.38 
1929 .0829 1929 .0024 34.54 

*less than 10 years 
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NO WAR DATE NATION #1 POWER NATION #2 POWER RATIO 

34) 1955 CHINA 1950 .1272 INDIA 1950 .0501 2.54 
1951 .1174 1951 .0494 2.38 
1952 .1083 1952 .0471 2.30 
1953 .1029 1953 .0469 2.19 
1954 .1017 1954 .0465 2.19 
1955 .0975 1955 .0446 2.19 

35) 1955 INDIA 1950 .0501 PAKISTAN 1950 .0113 4.43 
1951 .0494 1951 .0110 4.49 
1952 .0471 1952 .0104 4.53 
1953 .0469 1953 .0103 4.55 
1954 .0465 1954 .0101 4.60 
1955 .0446 1955 .0098 4.55 

*less than 10 years 

With the data compiled above, both velocity and ac-

celeration can be computed. It is necessary, at this point, 

to fully explain the statistical method utilized. First, 

velocity is the rate of change of distance with time. 

Acceleration is the rate of change of velocity with time. 

Let us deal with velocity first, and using as an example 

War #1, the Franco/Spanish War of 1823 (see page 4) . 

WAR 
Franco/Spanish 

1823 

YEAR 
1818 
1819 
1820 

POWER RATIO 
2.85 
2.99 
3.19 

The year 1818, five years prior to the war may be desig-

nated t l ; the year 1819, four years prior to the war, t 2 ; 

1820, three years prior to the war, t 3 , and so on. The 

corresponding ratios, 2.85, 2.99, and 3.19, are coordinates 

Xl' Xu and X31 which are distance measurements, and can be 

utilized as in the following example: 
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By making t2 approach t 1 , we obtain the average monthly 

velocity Vl at t 1 , as illustrated in the following formula: 

2.99 - 2.85 = .012 

12 

By making t3 approach t21 we obtain the average monthly 

velocity V2 at t2 as illustrated in the following formula: 

= 3.19 2.99 = .0167 

12 

The average monthly acceleration during the time interval 

between tl and t3 is defined as: 

ama = = .0167 - .012 = .116 2 

12 

The following hypotheses may then be tested: 

1} The dyadic power ratio will narrow in the years prior to 

war 

1a} Conversely, the dyadic power ratio will increase in the 

years prior to the formation of an alliance. 

2} Velocity of the dyadic power ratio change will be greater 

in those years immediately preceding war. 

2 adapted from Atkins, K. R. (1967; pp. 46-49). 
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2a) Conversely, velocity of the dyadic power ratio change will 

be less in those years immediately preceding alliance forma

tion. 

3) Acceleration of dyadic power ratio change will be greater 

in those years immediately preceding war. 

3a) Conversely, acceleration of dyadic power ratio change will 

be smaller in those years immediately preceding alliance 

formation. 

4) The mean velocity will be greater preceding action events 

than non-action events. 

5) The mean acceleration will be greater preceding action 

events than non-action events. 

In summary, it is posited that the methodology described 

in this chapter is adequate for testing the theory of dyadic 

power ratio change. The data-set is comprehensive. War and 

alliance data have been obtained from the COW project; 

national power data have been obtained from Jacek Kugler. The 

independent variables of power ratio change have been quan

tified as velocity and acceleration. The dependent variables 

have been classified as war, alliance, and "non-action". The 

non-action event, which has been identified as a time of 

"peace" preceding hostilities between dyadic members, may be 

seen as an innovation; most studies investigating war have not 

utilized a "no-war" condition. 
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This chapter presents the findings obtained when cor-

relating the speed and acceleration of power ratio change 

with war, alliance, and non-action. The first section 

explains the computation of velocity and acceleration of 

power ratio change, and illustrates the chronological place-

ment of power ratios. The second section correlates ag-

gregate power changes and mean speed of change with the 

aforementioned events. It will be seen that there is moder-

ate support for the theory of dyadic power ratio change. The 

last section summarizes the findings and introduces Chapter 

Seven, Conclusions and Future Directions. 

The first step in testing hypotheses relevant to dyadic 

power ratio change is to compute national power ratios from 

the national power variables (obtained from Jacek Kugler -

see Chapter Five) for each of two potential antagonists over 

a five year period preceding the event. The event is defined 

as either war (hostilities), alliance (cooperation), or no 

war (non-action). For instance, Event #1 in the data-set of 

ninety-five events is the Franco-Spanish War of 1823. Ratios 

were computed from the power data presented in Chapter Five. 

See the example below: 

A) Original Data (national power from Kugler; wars from 
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COW Project, non-action "events" as defined in Chapter Five) 

I Franco-Spanish War 
4/7/1823 France Spain 

1818 .1218 .0428 
1819 .1246 .0417 
1820 .1322 .0415 
1821 .1296 .0436 

1822 .1373 .0418 
1823 .1470 .0373 

The power ratio was computed by dividing the first 

national power variable (in this case, that of France) by the 

second national power variable (in this case, that of Spain) . 

The result (utilizing SPSS) is shown in the example below: 

Event #1 PR5 PR4 PR3 PR2 PR1 PRO 

2.85 2.99 3.19 2.97 3.28 3.94 

PR denotes power ratio. The number following PR indi-

cates the year prior to the event. For example, PR5 is the 

dyadic power ratio five years prior to war (.1218 divided by 

.0428); PRO is the dyadic power ratio the year of the war 

(.1470 divided by .0373). 

One of the primary hypotheses regarding dyadic power 

ratio change is that the ratio will narrow during the period 

preceding war and alliance formation, and widen during the 

period preceding non-action. The ratio would also be ex-

pected to narrow during the period preceding war, and widen 

during the period preceding no war. It would be expected to 

do so because, according to the theory, the more powerful of 

the two antagonists would perceive a threat by a closing 
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power ratio between it and its potential adversary; it would 

take action (initiate hostilities or join an alliance) in 

order to maintain the status quo. Note that in Event #1 

(war) this was not the case. The power ratio increased from 

2.85 to 3.94 over the five year period preceding the event. 

In fact, the dyadic power ratio of the initial potential an

tagonists increased across the board in a majority of cases 

when analyzed over the full five year period. See below. 

INCREASING PR 

DECREASING PR 

COLUMN TOTAL 

INCREASING PR 

DECREASING PR 

COLUMN TOTAL 

WAR 

27 

13 

40 

ALLIANCE 

13 

7 

20 

NO WAR 

19 

16 

35 

NO WAR 

19 

16 

35 

ROW TOTAL 

46 

29 SIGNIF = .1221 

75 TAU B = .13537 

ROW TOTAL 

32 

23 SIGNIF = .2213 

55 TAU B = .10449 

Perhaps the time frame of five years was too long. 

Perhaps a power ratio change within a shorter period would 

predict the event. Therefore, the period was narrowed to the 

four years preceding the event. The result was almost 

identical. In fact, the time frame was reduced sequentially 

from five years preceding the event to one year preceding the 

event, with almost identical results. 

summarized below. 

Those results are 



YEARS PRIOR 
TO EVENT 5 

WAR NOACT 

INCREASE 27 19 
POWER RATIO 

DECREAS 13 16 
POWER RATIO 

SIGNIFICANCE. 1221 
TAU B .13537 

YEARS PRIOR 

4 

WAR NOACT 

24 18 

16 17 

.2293 
.08615 

132 

3 2 1 

WAR NOACT WAR NOACT WAR NOACT 

23 16 20 17 18 18 

17 19 20 18 22 17 

.1557 .4512 .2904 
.11769 .01426 -.06419 

TO EVENT 5 4 3 2 1 
ALLY NOACT ALLY NOACT ALLY NOACT ALLY NOACT ALLY NOACT 

INCREAS 13 19 13 18 11 16 9 17 10 18 
POWER RATIO 

DECREAS 7 16 7 17 9 19 11 18 10 17 
POWER RATIO 

SIGNIF .2213 .1667 .2557 .4002 .4598 
TAU B .10449 .13164 .0895 -.03441 -.01375 

YEARS PRIOR 
TO EVENT 5 4 3 2 1 

ACT NOACT ACT NOACT ACT NOACT ACT NOACT ACT NOACT 

INCREAS 40 19 37 18 34 16 29 17 28 18 
POWER RATIO 

DECREAS 20 16 23 17 26 19 31 18 32 17 
POWER RATIO 

SIGNIF .3267 .4475 .4132 1.000 .8141 
TAU B .12311 .10003 .10581 -.00230 -.04596 

Thus, in the majority of all cases (alliance and non-

action) and (war and non-action) the power ratio increased. 

Note the almost identical (though not strong) Tau B scores 
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for the alliance/no action dyad and the war/no action dyad. 

In the first case (five years prior to the event) the power 

ratio preceding war increased 27 out of 40 times; in the 

second case, 24 of 40 times; in the third case, 23 of 40; in 

the fourth case, 20 of 40; and in the fifth case, 18 of 40. 

The power ratio preceding alliance formation in case #1 

increased 13 of 20 times, in the second case, 13 of 20; in 

the third case, 11 of 20; in the fourth case, 9 of 20; and in 

the fifth case, 10 of 20. These findings suggest that similar 

conditions (in this case, an increasing power ratio) predict 

to both war and alliance formation, and thus support the 

methodology of combining the two into an "action event". 

Both action and non-action events were generally preceded by 

an increasing power ratio. Direction of the power-ratio 

change did not predict the event, as can be seen by both the 

unacceptable levels of significance and almost nonexistant 

Tau B correlations. Thus, the hypothesis that a narrowing 

power ratio would predict to action was not supported. What 

the data do suggest is that over the long term (four or five 

years), those nations that become more powerful vis-a-vis 

their potential antagonist, may take action from a position 

of strength rather than anxiety. This finding moderately 

supports Bueno de Mesquita's theory of expected utility 

(1980; 1981) rather than Organski's admonition to beware the 

dissatisfied challenger (1968). It was Bueno de Mesquita who 

posited that the initiator was the actor who possessed the 
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most power, and the actor that won. 

However, those nations that chose not to take action also 

generally experienced an increase in the power ratio. This 

finding suggests that over a longer period (three to five 

years preceding an event) an increasing power ratio is a 

necessary, but not sufficient cause for action. In hind

sight, this makes some sense because nations need some time 

in order to prepare for either war or entering an alliance. 

They may perceive an increasing power ratio three to five 

years prior to the event and begin preparations for action. 

They then might disregard changes in the power ratio im

mediately preceding the event because their plans have been 

formulated. 

This study, of course, is not concerned with winners and 

losers, nor initiators; the question addressed is what 

conditions are conducive to the initiation of war irrespec

tive of who initiates conflict. Specifically, the focus is 

on the velocity and acceleration of power ratio change. But 

the finding that power ratios tended to increase in those 

years preceding all events was certainly a surprise, and 

suggests a reappraisal of much of the current literature. 

Future research is most probably needed to correlate the 

increasing power ratio with initiators of conflict. 

CHANGES IN VELOCITY AND ACCELERATION 

Once the dyadic power ratios were computed and examined, 

the next step was to compute the average monthly velocity of 
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the change in power ratios over the years preceding war, 

using the formula Average Monthly V = (dP / dt) /12. This 

resulted in both positive and negative velocity because there 

wasn't always a continuous change in the same direction. For 

example, note that in Event #1 (illustrated in the first 

section of this chapter) that the power ratio increased 

overall and in all cases except three years prior to war. 

Statistically, the average monthly velocity of change 

for each year prior to the event is measured as both positive 

and negative, as illustrated below (utilizing SPSS) . 

Event #1 Franco-Spanish War 1823 
AV1 .01 AV2 .02 AV3 -.02 AV4 .03 AV5 .05 

AV1 is the average monthly velocity of power ratio 

change 5 years prior to the event; AV5 is the average monthly 

velocity of power ratio change one year prior to the event. 

With these computations in hand, the second hypothesis 

relevant to dyadic power ratio change can be tested. This 

hypothesis states that the average monthly velocity of power 

ratio change will increase over the five year period preced-

ing war and alliance, and decrease during the five year 

period preceding a "non-action" event because the theory of 

dyadic power ratio change posits that the same conditions 

predict to war and alliance, but not to non-action. In order 

to test this hypothesis further, a correlation between both 

alliance and non-action and between war and non-action (as in 

the test of change in power ratios, pp. 113-114). In both 
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cases it is posited that as velocity of change increases, 

decision-makers perceive the need to take some sort of 

action; this set of "rapidly unfolding events" (Young, 1967) 

implies a condition of uncertainty. Decision-makers ex-

perience "difficulty in predicting the behavior of others ... " 

(Singer et al,1972; p. 23). 

Note that in Event #1 the hypothesis appears to be con-

firmed. There was a much greater average monthly velocity 

(.05) in the year of the war than in any year prior. The 

trend over the five year period for this case indicated an 

increase in velocity. However, when investigating all cases 

the findings did not support the hypothesis. Over the 

preceding four year time span (the maximum span applicable to 

the computation of velocity) nations that took action (war or 

alliance formation) experienced a very slight decrease in 

velocity of change, while those nations that took no action 

experienced a slight increase in velocity of change. The 

correlation was slightly negative, but not within an accept-

able level of significance. See below 

WAR NO ACTION ROW TOTAL 

INCREASING 
VELOCITY 18 20 38 SIGNIF=.1486 

DECREASING TAU B=-.12117 
VELOCITY 22 15 37 

COLUMN 40 35 75 
TOTAL 
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ALLIANCE NO ACTION ROW TOTAL 

INCREASING 
VELOCITY 9 20 29 

DECREASING 
VELOCITY 11 15 26 SIGNIF= .1950 

COLUMN 20 35 55 TAU B=-1.1170 
TOTAL 

The findings are summarized below to cover periods of 

four, three, two and one year preceding the event. The 

dependent variables are identified as war, alliance, and non-

action. 

YEARS PRIOR 
TO EVENT 4 

WAR NOACT 

INCREASING 
VELOCITY 18 20 
OF CHANGE 

DECREASING 
VELOCITY 22 15 
OF CHANGE 

SIGNIFICANCE .1486 
GAMMA -.23944 
TAU B -.12117 

YEARS PRIOR 

3 
WAR NOACT 

17 18 

23 17 

.2212 
-.17781 
-.08929 

3 TO EVENT 4 
ALLY NOACT ALLY NOACT 

INCREASING 
VELOCITY 9 
OF CHANGE 

DECREASING 
VELOCITY 11 
OF CHANGE 

20 

15 

SIGNIFICANCE .1950 
GAMMA -.23944 
TAU B -.11700 

13 

7 

18 

17 

.1667 
.27378 
.13164 

ALLY 

9 

11 

2 
WAR NOACT 

20 19 

20 16 

.3564 
-.08571 
-.04280 

2 
NOACT 

19 

16 

.2557 
-.1844 
-.08935 

1 
WAR NOACT 

21 22 

19 13 

.0371 
-.20984 
-.10447 

1 
ALLY NOACT 

11 22 

9 13 

.2854 
-.07715 
-.16129 
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YEARS PRIOR 
TO EVENT 4 3 2 

ACTION NOACT 
INCREASING 
VELOCITY 27 20 
OF CHANGE 

ACTION NOACT ACTION NOACT 
1 

ACTION NOACT 

30 18 29 19 32 22 

DECREASING 
VELOCITY 33 15 30 17 31 16 28 13 
OF CHANGE 

SIGNIFICANCE .3528 1.0000 .7286 .4906 
GAMMA -.23944 -.02857 -.11871 -.19380 
TAU B -.11716 -.01378 -.05743 -.09275 

There is no support for the hypothesis that an increase 

in velocity of change (rapidly unfolding events) creates a 

condition of crisis in which decision makers tend to make 

precipitous decisions. Within the category of war/non-

action, 23 of 40 dyads that took action experienced a de-

crease in velocity of change four years prior to the event; 

23 of 40 that took action experienced a decrease three years 

prior to the event; 20 of 40 two years prior to the event, 

and 20 of 40 one year prior to the event. Within the cate-

gory of alliance/non-action, 11 of 20 dyads that took action 

four years prior to the event also experienced a decrease; 7 

of 20 experienced a decrease three years prior to the event; 

11 of 20 two years prior to the event; and 9 of 20 one year 

prior to the event. Conversely, those dyads that took no 

action tended to experience an increase in velocity change. 

More nations that took action experienced a decrease in 

velocity change, and more nations that took no action ex-

perienced an increase in velocity change. The correlations 
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were slightly negative and levels of significance not satis-

factory. Note however, the similarity of Tau B scores. 

Although not strong correlations nor at a satisfactory level 

of significance, the data indicate that the same conditions 

tend to make decision-makers form alliances and initiate war. 

These results add further support for combining the two as 

"action events". 

The theory of dyadic power-ratio change also posits that 

those nations experiencing increasing acceleration of power-

ratio change will take precipitous action; conversely, those 

experiencing decreasing acceleration of power-ratio change 

will take no action. Acceleration is another measurement of 

"rapidly unfolding events", implying a condition of uncer-

tainty in which decision-makers experience difficulty in 

predicting behavior of others. The formula used to determine 

average monthly acceleration was AMA = (dV/dt) /12. Adding ac

celeration to the SPSS data-set resulted in the following: 

Event#l PR5 2.85 PR4 2.99 PR3 3.19 PR2 2.97 PR1 3.28 
PR03.94 

VEL1 .01 VEL2 .02 VEL3 -.02 VEL4 .03 VEL5 .05 
AA1 .00 AA2 -.03 AA3 .04 AA4 .03 

AA1 is the average monthly acceleration four years prior 

to the event; AA4 is the average monthly acceleration the 

year of the event. Thus, in Event #1 acceleration is greater 

the year of the war than four years prior to the war. In 

order to calculate change in acceleration the sample is 

reduced to the three years preceding the event. When the 
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data are correlated for all three events, over a period 

consisting of three years prior to the event, a moderate 

positive Tau B is found at an acceptable level of signifi-

cance. See below. 

WAR 

INCREASING 
ACC 22 

DECREASING 
ACC 18 

COLUMN 
TOTAL 40 

ALLY 

INCREASING 
ACC 

DECREASING 
ACC 

COLUMN 
TOTAL 

14 

6 

20 

NO ACTION 

12 

23 

35 

NO ACTION 

12 

23 

35 

ROW 
TOTAL 

34 SIGNIF = .0371 

TAU B = .20759 
41 

75 

ROW 
TOTAL 

26 SIGNIF = .0057 

TAU B = .34412 
29 

55 

Note, once again, the similarity in Tau B scores and 

levels of significance between the alliance/no action dyad on 

the one hand (Tau B .. 34412/Sig .0057)and the war/no action 

dyad (Tau B .20759/Sig .0371) on the other. These results 

once more support the methodology of combining both war and 

alliance formation as action events. 

Thus, when testing for a period of three years preceding 

the event, and correlating war/no action, it was found that 

those dyads experiencing increasing acceleration took action 

22 out of 34 times. Those dyads experiencing decreasing 
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acceleration took no action 23 of 41 times. Those dyads 

forming an alliance experienced increasing acceleration 22 of 

34 times, and those that experienced decreasing formed 

alliances on 6 of 29 times. Thus, the hypothesis that 

increasing acceleration predicts action is supported, at 

least throughout a three year period prior to the event. 

However, when testing for increasing acceleration over 

periods of one and two years preceding the event neither an 

adequate correlation nor a substantial degree of significance 

is found. The findings are summarized below. 

YEARS PRIOR 
TO EVENT 3 2 1 

ALLY NONACTION ALLY NONACTION ALLY NONACTION 

INCREASING 
ACCELERATION 14 12 10 22 13 16 

DECREASING 
ACCELERATION 6 23 10 13 7 19 

SIGNIFICANCE .0057 .1784 .37604 
GAMMA .63452 -.25714 .18582 
TAU B .34412 -.12539 .0860 

YEARS PRIOR 
TO EVENT 3 2 1 

WAR NONACTION WAR NONACTION WAR NONACTION 

INCREASING 22 12 20 22 20 16 
ACCELERATION 

DECREASING 
ACCELERATION 18 23 20 13 20 19 

SIGNIFICANCE .0371 .1332 .3564 
GAMMA .40166 -.25714 .08571 

TAU B .20759 -.12922 .04280 
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YEARS PRIOR 
TO EVENT 3 2 1 

ACTION NONACTION ACTION NONACTION ACTION NONACTION 

INCREASING 
ACCELERATION 36 12 30 22 33 16 

DECREASING 
ACCELERATION 24 23 30 13 27 19 

SIGNIFICANCE .0274 .3169 .5087 
GAMMA .48387 -.25714 .18414 
TAU B .24809 -.12460 .08963 

Thus, there is some support for the theory of dyadic 

power ratio change in that over a three year span preceding 

an "action" event, increasing acceleration (but not velocity) 

is demonstrated; a decreasing acceleration most often 

predicts "non-action" over the three year period. Decision-

makers may perceive events accelerating at such a speed that 

they deem some action is called for. 

MEAN LEVEL OF CHANGE 

The previous findings indicate change in both velocity 

and acceleration of the change in the power ratio; they do 

not show if there is a level of both acceleration and 

velocity of power ratio change, above which and below which, 

that will correlate with the event. In other words, there 

might be a higher level of acceleration and velocity of power 

change that may predict "action" events, and a lower level of 

acceleration and velocity of power change that predicts "non-

action" events. So far, it is only known whether there is an 

increase or decrease in those variables prior to "action". 
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In the following section, levels of velocity and acceleration 

are computed and correlated with types of events. 

AVERAGE OF VELOCITY AND ACCELERATION 
AND "ACTION"/"NON-ACTION" 

ACCELERATION 

The first step in the investigation was to find the mean 

for acceleration. 

These means are shown below. 

War Alliance Non-action 

Mean -.003 -.004 -.001 

A mean acceleration greater than .001 was identified as 

"high acceleration", and mean acceleration of less than .001 

was identified as "low acceleration". I f the theory of 

dyadic power ratio change holds, one would expect a mean 

acceleration greater than .001 to predict to action while a 

mean acceleration less than .001 would predict to non-action. 

However, neither a substantial correlation nor an acceptable 

significance level was found. See below. 

ALLIANCE NONACTION ROW 
TOTAL 

HIGH 
ACCEL 8 18 26 SIGNIF = .2092 

LOW GAMMA = -.22727 
ACCEL 12 17 29 

TAU B = -.11012 
COLUMN 
TOTAL 20 35 55 
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WAR NONACTION ROW 
TOTAL 

HIGH 
ACCEL 18 18 36 SIGNIF = .2904 

LOW GAMMA = -.12821 
ACCEL 22 17 39 

TAU B = -.06419 
COLUMN 
TOTAl, 40 35 75 

Note once again the similarity between the Tau Band 

Gamma scores for each correlation. They are almost identi-

cal. In every case so far war and alliance formation are 

predicted by the same power ratio factors. 

VELOCITY 

An identical exercise was performed for mean velocity. 

The following were computed: 

War Alliance Non-action 

Mn Velocity .012 .010 -.005 

On the face of it, these statistics appear to support 

the hypothesis that a higher velocity of change predicts to 

action than to non-action. The next question becomes "What 

is the correlation between the mean velocity of power-ratio 

change and the event?" By combining war and alliance forma-

tion as "action", and using a mean of .012 the correlation 

between action and non-action can be determined. All cases 

with a mean velocity greater than .012 become "high velocity" 

cases and should predict to action; those with a mean 

velocity less than .012 become "low velocity" cases and 
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should predict to non-action. 

As shown below, both high and low velocity cases predict 

similarly to alliance formation and war. Eighty-six per cent 

of non-action cases are predicted by "low velocity". 

HIGH 
VELOCITY 

LOW 
VELOCITY 

COLUMN 
TOTAL 

HIGH 
VELOCITY 

LOW 
VELOCITY 

COLUMN 
TOTAL 

9 

11 

20 

WAR 

16 

24 

40 

ALLIANCE NONACTION ROW 

5 

30 

35 

NONACTION 

5 

30 

35 

TOTAL 

14 

41 

55 

ROW 
TOTAL 

21 

54 

75 

SIGNIF =.0063 
GAMMA =.66154 
TAU B =.33918 

SIGNIF =.0070 
GAMMA =.6000 
TAU B =.28571 

In the alliance/nonaction crosstab the results suggest 

that although a high velocity of power ratio change does not 

predict to action, it has been discovered that a lower 

velocity of power ratio change does predict to non-action. 

Further, of those 14 cases experiencing high velocity of 

power-ratio change, 64% took action. In summary, members of 

dyads took action at low and high velocity of power-ratio 

change, but at high velocity of power-ratio change 9 of 14 

chose to take action; only 5 chose not to take action at a 
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high velocity of power-ratio change. 

In the war/nonaction crosstab the same mean of .012 was 

utilized for the correlation. Those dyads experiencing a 

high velocity of power-ratio change would be expected to 

initiate war, whereas those experiencing a low velocity would 

be expected to take no action. 

Once again, members of dyads initiated war at both high 

and low levels of power-ratio change, but of those experien-

cing high velocity 16 of 21 chose war. Of those members of 

dyads which chose to take no action, 30 of 35 experienced low 

velocity of power-ratio change. Again, note the similarity 

of Tau B and Gamma scores for both crosstabulations. 

The theory of dyadic power ratio change was further 

supported by controlling for contiguity. Correlations were 

almost identical when the events were divided into the 

categories of "contiguous" and "non-contiguous"; both were 

significant below the .10 level. 

CONTROLLING FOR CONTIGUOUS BOUNDARIES 

ALLIANCE NONACTION ROW 
TOTAL 

HIGH 
VELOCITY 8 5 13 SIGNIF = .0109 

LOW GAMMA = .66517 
VELOCITY 18 24 42 

TAU B = .34579 
COLUMN TOTAL 26 29 55 



CONTROLLING FOR NON-CONTIGUOUS BOUNDARIES 

ALLIANCE NONACTION ROW 
TOTAL 

147 

HIGH TAU B = .40825 
VELOCITY 1 0 1 

SIGNIF = .1208 
LOW 
VELOCITY 3 6 9 

COLUMN TOTAL 4 6 10 

(Can't use Gamma due to empty quadrant) 

CONTROLLING FOR CONTIGUOUS BOUNDARIES 

WAR NONACTION ROW 
TOTAL 

HIGH SIGNIF = .0134 
VELOCITY 14 5 19 

GAMMA = .57746 
LOW 
VELOCITY 18 24 42 TAU B = .28586 

COLUMN TOTAL 32 29 61 

CONTROLLING FOR NON-CONTIGUOUS BOUNDARIES 

WAR NONACTION ROW 
TOTAL 

HIGH 
VELOCITY 2 0 2 SIGNIF = .1012 

LOW TAU B = .35355 
VELOCITY 6 6 12 

COLUMN TOTAL 8 6 14 

(Can't use Gamma due to empty quadrant) 

Throughout the findings one thing remains consistent; 

that is, that almost identical power conditions predict both 

war and alliance formation. Strong empirical support is 

found for the concept of an action event which includes both 
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alliance formation and initiation of war. 

SUMMARY 

In summary, two findings have lent support to dyadic 

power ratio theory. In the first place, it was found that an 

increasing acceleration of dyadic power ratio change predict

ed to action events (war and alliance formation) over a three 

year period. This finding supports the proposition that 

decision-makers most likely perceive that conditions vis-a

vis potential adversaries are changing at such speed that 

normal diplomatic action is not warranted. Thus, they decide 

to take extraordinary action. 

In the second place, it was found that although a high 

and low mean velocity of dyadic power ratio change predicted 

about equally to action events, a lower mean velocity 

predicted to non-action events. The ratio of high mean 

velocity predicting action to high mean velocity predicting 

non-action was 5:1. This finding supports the proposition 

that although decision-makers mayor may not act within 

normal diplomatic channels when the national power of their 

potential adversaries is not seen as threatening, they are 

much more likely to take extraordinary action when change 

between them and a potential adversary is rapid. 

Finally, contiguity had little effect on the actions of 

decision-makers. This suggests that although the majority of 

events consisted of contiguous nations, those non-contiguous 

nations also rea~ed in the same manner. All non-contiguous 
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dyads with a high mean velocity of change chose to take 

action. 

Thus, the findings have suggested necessary, but not 

sufficient conditions that predict to action. A higher 

velocity of dyadic power ratio change predicts action ir

respective of contiguity. 

In the following chapter, the theory of dyadic power 

ratio change will be reanalyzed and modified as a pre

condition for further investigation. 
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CONCLUSIONS AND FUTURE DIRECTIONS 

150 

Part I of this chapter presents conclusions based on the 

relationship of the statistical findings with the general 

theory of dyadic power ratio change. The theory is then 

modified and refined. Part II of this chapter offers new 

directions of research which this dissertation has suggested. 

PART I 

VELOCITY 

The major contribution of this research is deemed to be 

the finding that nations are five times more likely to take 

action (join alliances or initiate hostilities) than to take 

no action when a high velocity of power ratio change exists 

prior to the event. This finding suggests that when a 

continued high velocity of power ratio change exists, deci

sion-makers perceive the need to act. It appears that 

neither increases or decreases in the power ratio nor even a 

narrowing gap in the ratio affects the decision to take 

action, but rather a continued high speed of the ratio change 

that so predicts. Apparently, decision-makers do not react 

precipitously to surprise; the findings suggest just the 

opposite for the average velocity of the power ratio change 

did not increase over the period preceding the action event. 

The findings should not (in hindsight) be so surprising. 

In order to prepare for either war or the formation of an 

alliance, time is needed. Decision-makers need to establish 
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logistical channels including armaments, manpower, transpor

tation, etc. when preparing for war; this obviously takes 

time. Decision-makers also need time to establish the proper 

contacts between diplomats in order to form an alliance. 

Thus, the certainty of the continued power ratio change, 

rather than the uncertainty of surprise would seem to predict 

the action taken. Decision-malcers who take no action also 

apparently make their decision based on the certainty of the 

situation. 

These findings tend to negate at least part of the 

theory of dyadic power ratio change. Originally, it was 

suspected that decision-makers act precipitously in times of 

crisis, e.g., a condition of sudden change with a perceived 

lack of time for response. Had either high acceleration or 

an average velocity increase correlated to action events, the 

theory would have been supported. But it was a continued 

high velocity of the power ratio change that correlated with 

action events. Thus, the findings did not support the 

inclusion of "crisis" in the theory. Although it appears 

that decision-makers do not respond to crisis as predicted, 

they do respond to a continued high velocity of power ratio 

change. They also tend to avoid taking action at low 

velocities of power ratio change. Thus, the findings do 

support the theory in so far as suggesting that velocity of 

power change, in addition to change in direction and change 

in aggregate power, is a factor that needs to be included in 
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power theory. 

One of the goals of this dissertation was to synthesize 

as much of the extant information regarding the causes of war 

and peace as possible. Some synthesis has been accomplished. 

Recall that Midlarsky (1974) correlated uncertainty and 

changes in power relationships. The findings of this dis

sertation tend to support Midlarsky's theory in that they 

suggest that decision-makers perceive a velocity of change 

between themselves and others that they find unacceptable 

over the long term. It may be perceived as unacceptable 

because the actions of others are not predictable at this 

velocity. In other words, the high speed of change creates 

a condition of uncertainty (but not surprise) within which 

decision-makers may take precipitous action in order to 

maintain the status quo. Therefore, although the inclusion 

of "crisis" seems not to be warranted in the theory, action 

relating to uncertain conditions is deemed to be relevant. 

A high velocity of change suggests an uncertainty of outcome. 

Conversely, a low speed of change would allow time for normal 

diplomatic relations, and the perceived need for precipitous 

action would most likely be reduced if not eliminated. This 

finding is similar, but not identical to Midlarsky's theory 

that " ... increases and decreases in uncertainty are the 

primary building blocks of changes in power relations" (1974, 

p.404) . 

However, what may have been discovered in this disser-
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tation is that cause and effect to which Midlarsky ascribes 

have been reversed. For example, changes in power relations 

-- more specifically the rate of change -- have been the 

building blocks in increases and decreases in uncertainty, 

which, in turn, lead to a type of "event". The more cer

tainty, e.g., a low velocity of change, provides a condition 

for normal diplomatic activity; the more uncertainty, e.g., 

a high velocity of change, provides a condition for precipi

tous action. 

The findings also support those of Choucri and North 

(1975). The velocity of power ratio of change includes, but 

is not limited to, the rate of population expansion and 

military expenditures. Recall that Choucri and North found 

that domestic growth led to expansion, military expenditures 

to the formation of alliances, and thence to violence be

havior. Hence, this dissertation presents added empirical 

support for their contribution because the measurement of 

power includes those variables to which they alluded. 

Although Choucri and North were dealing with aggregate growth 

and not the speed of growth, nevertheless, it can be seen 

that their findings fit well with the dyadic power ratio 

approach. 

The findings also suggest that dyadic power ratio theory 

corresponds nicely with the theory of Doran and Parsons. 

They (1980) argued that decision-makers may either overcor

rect or undercorrect at critical points in their cycles of 
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political ascendancy, maturation, and decline. A high 

velocity of change might very well suggest a critical point 

to decision-makers because it creates uncertainty. For 

example, decision-makers might see their own critical point 

as maturation, which is perfectly acceptable vis-a-vis 

another nation in terms of a dyadic power ratio. But when 

the ratio continues to change at a high speed, the decision

makers have no way of predicting whether it will continue. 

And if it does continue, it may be perceived as a permanent 

change in the status quo. It is possible that the other 

member of the dyad is reaching maturity while one's own 

nation is declining; overreaction may very well follow. If 

"overreaction" can be defined as the initiation of war or the 

formation of alliances, the findings support their theory. 

However, overcorrection and undercorrection seem not to be a 

response to "crisis", but rather a planned response to an 

uncertain future; the response is an attempt to regain 

certainty. Recall also Singer and Small's conclusion that 

"It appears that governments and societies find adjustment to 

new behavioral rates difficult and become vulnerable to 

hyperinsecurity and aggressiveness at critical points where 

the direction of the evolutionary outlook changes pervasive

ly" (p. 963). Once again, governments seem not to react 

precipitously (as crisis theory would suggest) but rather in 

a planned manner. They may be hypersensitive and aggressive, 

but only after a pattern of high speed change has been 
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perceived. 

Finally, Organski and Kugler (1981) also found that 

rates of growth and the "speed with which modernization 

occurs" predict to war (p. 22). Although they didn't spe

cifically measure velocity, (they were more interested in 

direction) they did find that equal and overtaking power 

relationships did lead to war 50% of the time (ibid). The 

findings in this dissertation support theirs. Of course, the 

action event defined herein includes both wars and alliance 

formation, but the findings indicate that action is five 

times more likely during periods of high velocity change than 

during periods of low velocity change. Thus, dyadic power 

ratio theory blends well with the findings of Organski and 

Kugler. In fact, it gives added support to their findings by 

expanding the number of cases from five to ninety-five and by 

including a no-war variable. 

Many more questions than answers are the result of this 

research. For instance, the finding that a high velocity of 

dyadic power ratio change predicts action presents another 

question, and that is, "Who initiates the action event?" It 

has been assumed that the more powerful member of the dyad 

initiates conflict because it sees the weaker becoming more 

powerful and thus threatening the status quo. This argument 

is based on Bueno de Mesquita's hypothesis that the stronger 

of the dyad initiates and wins a conflict. Might the more 

powerful of the two also initiate alliance formation? Or 
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might both events occur as a result of actions by the weaker 

power? This latter question suggests that an hypothesis 

meriting attention is Organski's hypothesis that the "dis

satisfied contender" initiates action. These are questions 

that logically should be included in continuing research. 

Another related question is "Is alliance formation the 

result of a power change between the initiators or between 

either initiator and a third party?" For example, might 

Nation A join in alliance with Nation ·B due to an increase in 

velocity of the power ratio between them or to an increase in 

velocity of the power ratio between Nation A and other(s) 

outside the dyad. Or to an increase in the velocity of the 

power ratio between Nation Band other(s)? In other words, 

might we need to include more actors in the investigation 

rather than restricting the enquiry to a dyad? One might 

speculate that in regard to alliance formation, decision

makers regard the potential adversary as someone to join in 

alliance rather than to fight. This corresponds with the 

theory that weaker nations tend to join with a "winner" 

rather than join others in order to create a balance of 

power, a conclusion suggested by the research of Healy and 

Stein (1973). A more powerful partner may see its potential 

adversary as possessing a new prestige, and thereby it 

augments its own power by an alliance with him. 

In regard to conflict, the weaker power may see the 

speed of change as presenting a propitious moment to initiate 
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hostilities. It has achieved a new-found prestige and wishes 

to test its power against the stronger member of the dyad. 

The stronger power, on the other hand, may see its position 

threatened and decide to take action before the situation 

might become worse. 

In both cases, the continued high velocity of the dyadic 

power ratio change, but not the amount of dyadic power ratio 

change may tend to predict action. Decision-makers most 

likely feel that normal diplomatic relations are not suffi

cient to protect their interests. 

Morgenthau (1967) argued that nations join alliances in 

order to improve, or at least maintain, their relative power 

position. He posited that nations had two choices -- partake 

in an armaments race or join an alliance. The findings 

regarding velocity suggest that the speed of change does 

indeed present a condition wherein decision-makers opt for 

one or the other of these choices. At high velocity they 

act; at low velocity they maintain normal diplomatic rela

tions. 

At this point it should also be noted that the findings 

indicate that decision-makers also act at a low velocity of 

power ratio change, although very few refuse to act at high 

velocity. This finding suggests that there are many other 

factors in addition to velocity of power ratio change that 

affect the decision to take action. In future research, the 

cases will be classified according to the century in which 
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the event took place, size of nation(s) involved, the in

itiator, the winner, etc. in order to attempt to answer these 

questions. 

Finally, Liska's argument that "Alliance associates 

like-minded actors in the hope of overcoming their rivals" 

(1962; 3) also appears to be supported. The findings re

garding velocity of dyadic power ratio change do suggest that 

the alliance is a dependent variable. The formation of 

alliances is begun as a result of rapid (perhaps unantici

pated) change. One can increase one's power by joining an 

alliance (at less risk) than by initiating hostilities. 

CONTIGUITY 

A second contribution of this dissertation is deemed to 

be the discovery that contiguity seems not to be a major 

causal factor in the initiation of action events. Dyads 

without contiguous boundaries tend to act in the same manner 

as those with contiguous boundaries. In both cases, a high 

velocity of dyadic power ratio change predicts action. 

Midlarsky has suggested that contiguous boundaries are a 

factor predicting to conflict. Of course, the majority of 

cases of action were contiguous, suggesting support for his 

findings. However, non-contiguous dyads tended to act in the 

same manner. This finding suggests that Midlarsky may have 

used a biased sub-sample. For example, the system in the 

19th century and early twentieth century was geographically 

restricted to European nations, which in most cases had 
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contiguous borders. Unlike the present effort, he did not 

include non-action events in his research. 

This finding suggests another question, and that is "Did 

nineteenth-century nations tend to initiate action only when 

the dyad was contiguous,?" Perhaps improved technology in the 

twentieth century has allowed non-contiguous nations to 

initiate hostilities whereas more primitive tools of warfare 

in the nineteenth century restricted conflict to a contiguous 

dyad. 

THE NON-ACTION EVENT 

A third and perhaps the most important contribution of 

this dissertation is the development and definition of the 

non-action event. Most studies that have investigated the 

cause of war have not attempted to include or define a non

action event. Thus, the dependent variable has consisted of 

a single value -- war or alliance formation; it has not 

consisted of a no-war or no-alliance value for the event. In 

other words, the dependent variable as either been "war/war" 

or "alliance/alliance" rather than "war/no-war" or "alliance/ 

no-alliance" . In previous research conditions have been 

isolated that have predicted action events, but have not 

shown whether those same conditions might also have predicted 

to non-action events. The inclusion of the non-action event 

allows for more definitive findings. 

NON-FINDINGS 

A fourth contribution of this dissertation is the 
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discovery of what has not been found. The dyadic power ratio 

has not decreased prior to an action event, but rather has 

increased. Once again, this finding presents more questions 

than answers. For example, once again "Who initiates con

flict?" An increasing power ratio in the period preceding 

conflict suggests that perhaps it is the weaker member of the 

dyad that initiates conflict. It may do so because it may 

deem that "now or never" is the appropriate course of action. 

Or does the stronger member of the dyad perceive that its 

power is such vis-a-vis its potential adversary that it sees 

justification to take the position of "bully"? 

Finally, acceleration appears to playa part in the de-

cision to take action. A level of velocity that has an 

overall increasing acceleration within a three-year period 

preceding the event is apparently deemed threatening. But 

the level of velocity must be high; a low velocity even 

though accelerating apparently is not deemed threatening. 

Most likely, again in hindsight, this finding appears ra

tional because decision-makers may not be as aware of ac

celeration of the speed of power ratio change as they would 

be of speed of power ratio change. Acceleration is a dif

ficult phenomenom to conceptualize. Future investigations 

will be limited to the effect of velocity a concept more 

easily managed by decision-makers. 

As stated earlier, nations also take action during 

periods of low velocity. This suggests that there are other 
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factors that may predict a.ction events, thus warranting 

future investigation. 

WAR AND ALLIANCE DEFINED 

A word needs to be said about war and alliance. The 

investigation herein has focused on wars and alliances as 

defined empirically by Singer and Small. The theory of 

dyadic power ratio change obviously encompasses this empiri

cal definition, but also expands the definition beyond such 

factors as size of nation, fatalities, length of conflict, 

number of actors, etc. There is an implicit definition of 

war within dyadic power ratio change theory that goes beyond 

the aforementioned factors. War is posited to be almost a 

state of mind. One of the tenets of dyadic power-ratio 

theory was that decision-makers act precipitously during a 

state of "crisis", thus suggesting that nations may "blunder" 

into war. However, the findings do not support this tenet. 

Rather, war seems to be the result of a conscious, planned 

effort by decision-makers. It is a condition created when 

decision-makers apparently see no feasible alternative action 

which can be taken in order to maintain an acceptable 

distribution of power vis-a-vis an antagonist. This distri

bution of power can be identified by decision-makers as being 

challenged by an opponent's economic growth -- growth in GNP, 

urban population, total population, exports, discovery of 

mineral wealth --or by a decline in one's own economic power. 

It might be identified by growth in an opponent's military 
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strength, positioning of troops, weapons, or new technolo

gies. War seems to be initiated when, in the minds of deci

sion-makers, changing events are so acute that they cannot be 

dealt with in diplomatic fashion (and, of course, they have 

the wherewithal to engage in it). 

Likewise, the formation of alliance, can almost be con

sidered a state of mind. Like war, it is a condition when 

normal diplomatic relations may be deemed to be unwarranted. 

Decision-makers react to less certain conditions (not neces

sarily "uncertainty") by taking actions outside the norm. In 

this light, dyadic power ratio theory defines war almost as 

an extension of diplomacy. 

FUTURE DIRECTIONS 

The goal of this dissertation has been to determine if 

there is any basis for investigating speed of dyadic power 

ratio change as a predictor of either or both alliance 

formation and initiation of war, defined herein as action 

events. The investigation could have included more variables 

with which to control for specific conditions, but if there 

were no evidence that speed of power change had any predic

tive value the effort might have been futile. However, some 

evidence has been discovered that supports the theory of 

dyadic power ratio change. Since the foundation has been 

laid by the discovery of some moderate correlations between 

speed of power ratio change and action events, there appears 

to be some justification for continued research. The first 
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step in this continued research should be to control for the 

19th and 20th century events. Recall that Singer, Bremer and 

Stuckey (1972) found different results for different centu

ries, but Bueno de Mesquita (1980; 1981) found similar 

results. This investigation might provide us with an insight 

as to whether velocity of change is a predictive factor for 

both centuries. For ex.ample, might twentieth century nations 

react precipitously at a slower rate of change than nine

teenth century nations due to the possession of more advanced 

weapons? Is the aggregate study biased due to the inclusion 

of more nineteenth century events than twentieth events? 

Continued research should also control for contiguity 

and century. Non-contiguous nations might be involved in 

more events in the twentieth century than in the nineteenth 

due to increased capacity as a result of improved technology. 

Contiguity should also be defined more precisely than in this 

dissertation. For instance, are the U.S. and Japan contigu

ous? Or is an ocean not to be considered a common boundary? 

Further, might an ocean be considered a common boundary in 

the twentieth century, but not in the nineteenth because of 

increased capacity? 

Another area of additional research should be to deter

mine initiator of the action event (if possible). The 

correlation of the initiator with possessor of the most power 

would provide further insight on the conditions that lead to 

events. As suggested earlier, this line of enquiry might 
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answer the question of why nations initiate action events. 

Does the weaker initiate because "the iron is hot", or does 

the stronger initiate because it perceives itself as unbeat

able (a condition of certainty)? Might the weaker initiate 

action at a different level of velocity than the stronger? 

Surely, myriad additional questions would ensue from this 

line of enquiry. 

Although the data-set used in this dissertation includes 

a great number of wars and alliances, it still could be 

expanded in order to include more non-action events. There 

is a near infinite amount of non-action events that could be 

included in future investigations (with appropriate care 

taken not to present a biased sub-sample) . 

Additional data from the Correlate of War project might 

also be utilized. For instance, length of war, major powers, 

minor powers, etc. Might minor powers act differently than 

major powers? Minor powers would by definition possess less 

capacity and thereby react only at a higher velocity of power 

change. Major powers might react at a lower velocity of 

power change. 

This dissertation has included as non-action partici

pants those nations likely to be adversaries, and who did not 

become involved in action events. The inclusion of those 

nations that would be unlikely to be adversaries might shed 

more light on the value of dyadic power ratio change theory. 

Finally, additional correlations should be sought. For 
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instance, in addition to correlations between war/no-war and 

alliance/no-war, the correlation between war/alliance should 

be determined with control for century and contiguity. The 

latter might indicate whether a higher average velocity 

predicts to war or to alliance. The theory of dyadic power 

ratio change posits that the higher average velocity predicts 

to war, but perhaps this is not the case. A higher average 

velocity might predict to alliance formation because it may 

take longer to prepare for ho~tilities due to marshalling of 

troops, equipment, etc., and alliance formation may be easier 

to initiate in a shorter period of time. 

There might also be factors related to each century that 

predict to the action event. For instance, in the nineteenth 

century, nation-states might opt for hostilities because 

technology is not as advanced as in the twentieth century, 

and therefore it takes less time to marshal the necessary 

means for war than to form alliances. The contiguity factor 

may also be important because of the relative ease in 

preparing for war in the nineteenth century as compared with 

the twentieth. The answers to these investigations would 

hopefully provide more insight into decision-maker's choice 

between war, alliance formation, and peace. 

The theory of dyadic power ratio change is deemed to be 

a viable approach to the investigation of the causes action 

and non-action events, more specifically war and peace. It 

seems to be pertinent because human beings, individually or 
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in groups, tend to react more precipitously to change than to 

the status quo. It is posited that a refined theory and 

method regarding dyadic power ratio change will shed more 

light on the questions concerning war and peace. 
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