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Abstract

Recent literature in international relations has come to hold that some dyads are more war prone and disputatious than others.  These dyads are “rivals.”  It is argued here that states that use power politics foreign policy practices (alliance formation and mutual military buildup participation) will be more likely to form dangerous rivalries (enduring).  This paper will be concerned with a qualitative interpretation of rivalry formation using the qualitative comparative/fuzzy set method.  The method is suited for the analysis of a medium or small number of cases using an exhaustive qualitative technique.  This paper will conduct an in-depth case analysis of the 63 enduring rivalries in the Diehl and Goertz (2000) dataset.  It is found that powers politics foreign policy moves can delineate the path to rivalry for most enduring rivalry cases.  The jointly sufficient conditions of territorial disputes, mutual military buildups, linkages, and relevant alliances account for the onset of rivalry for a significant portion of the enduring rivalry population.
Paper was originally presented at the Annual meeting of the Tennessee Political Science Association, April 2003.  I thank John Vasquez, James Lee Ray, Donna Bahry, Paul Hensel, Cameron Thies, and Hilde Ravlo for their extensive comments.  
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Introduction


What causes rivalry?  This paper will seek to explain the origins and development of interstate rivalry.  An interstate rivalry is a pair of states who have a long-standing conflictual relationship that is characterized by its militarized nature and constant threat of conflict.  Rivals experience frequent conflict in the form of repeated disputes and war.

The rivalry research program represents a new direction in the study of conflict.  Instead of analyzing war and its origins, the study of rivalry contends that disputes between states are connected across time and space.  The history of conflict between a pair of states is a factor often overlooked in conflict studies.  There are certain pairs of states that experience more conflict than other pairs of states.  The quantitative study of rivalry recognizes that rivalry is a process of continuous conflict between two long-standing enemies (Bremer and Cusack 1995).  It is important to understand the process of how these rivalries begin, escalate, and end so that we may comprehend how to prevent or manage conflict between pairs of states that are likely to become rivals


Thompson (2001) has found that seventy five percent of strategic rivals experience war.  Diehl and Goertz (2000) find that over fifty percent of enduring rivals (only 63 dyads) have fought a war at one time during their duration.  They also find that out of 79 total wars between 1816 and 1992, 39 of them (49 percent) occur in the context of enduring rivalries.  Rivals are clearly the most at risk pairs of states in the system.
The question then remains, what are the causes of rivalry?  If rival dyads are responsible for most of the war in the international system, a prudent course of action to decrease conflict is to focus on those states that have a rivalry.  To do this, we must first know who the rivals are and what causes lead these pairs of states into this dangerous relationship.  Both Diehl and Goertz (2000) and Thompson (2001) have created datasets of rivals.  A current course of action should consequently investigate the factors that lead to the development of rivalry. 

Here, in the context of international politics, rivalry becomes a dangerous factor that leads states to war and conflict.
  This paper will be concerned with a qualitative interpretation of rivalry formation using the qualitative comparative/fuzzy set method (Ragin 2000).  This method is suited for the analysis of a medium or small number of cases using an exhaustive qualitative technique.  This paper will conduct an in-depth case analysis of the 63 enduring rivalries in the Diehl and Goertz dataset (2000).   The analysis will shed further light on the probabilistic necessary and sufficient conditions of rivalry and point to any multi-causal connections in the data.

Why Rivalry?

There is a common path or road to war.  The steps to war model (Vasquez 1993; Vasquez 2000) holds that there are certain actions or foreign policy choices states make that increase the probability of war occurring within a dyad.  The path to war is similar to the path to rivalry, but the rivalry process considers the timing and duration of long-standing conflict as the relationship between two enemies builds to an eventual war.  

Rivalry involves competition and struggle between two or more actors over some stake.  Vasquez (1993, 75-76 and 1996) defines a rivalry as a relationship characterized by extreme competition, and usually psychological hostility, in which the issue positions of contenders are governed primarily by their attitude toward each other.  In international politics, rivalry involves the competition between two “international enemies” which are nation-states.  

The study of rivalry involves the assumption that disputes, crises, and wars are not independent events, but are connected across time and space.  The empirical concept of international rivalry has allowed international politics to reconceptualize how the discipline studies conflict.  In the past, the main focus concentrated on international war.  If international rivalry accounts for over three fourths of wars in the first place, the study of conflict and international politics should be orientated toward preventing and managing the most severe forms of rivalry before they escalate to war.  If the purpose of international politics and peace studies aims to prevent the outbreak of war, we must concentrate on what is observable, manageable, and preventable, which is interstate rivalry.  

The Qualitative Comparative Method and Fuzzy Sets

Why the Qualitative Comparative/Fuzzy Set Method?

  
Charles Ragin’s (Ragin 1987; Ragin and Becker 1992; Ragin 1994; Ragin 2000) research into qualitative research methods has provided important methodological tools for both sociologists and political scientists.   The main reason to use the qualitative comparative or the fuzzy set method is that we do not have to modify our data or statistical techniques to reflect controls in the data, but only have to test the theoretical propositions in our theories.  Ragin (2000, 5) argues that most researchers assume their cases are homogeneous, and efforts should really be focused on explaining the heterogeneity in our cases.  It is what sets each case apart from the others, or case diversity, that should be the focus of our research.  These techniques are easy to produce in a small number of cases.  Ragin’s method makes these strategies applicable to a medium number of cases (between 4 and 100).  Conventional statistical techniques cannot correctly analyze a medium number of cases (above 200 cases is considered appropriate for logistical analysis) (Long 1997).     


The diversity-orientated approach solves the problem for researchers who are looking for a method to analyze more than four cases and less than 100.  This method allows for the in-depth investigation of relationships for sets of data that include more than four cases.  Before the adoption of this method, it would be difficult to undertake a qualitative investigation in the factors that promote rivalry in all 63 enduring rivalry cases.  

In quantitative studies, causal associations are usually understood through correlations and the additive effects of independent variables.  In the comparative method, causal association is understood through multiple conjecture causality.  “Causal conditions do not compete with each other, as they do in correlational research; they combine.” (Ragin 2000, 33)  Causation is a complex phenomenon.  Conventional statistical techniques require precise data specifications to analyze the multiple conjunction causation patterns in our analysis.  There is no such requirement in the qualitative comparative/fuzzy set method.
  


The fuzzy set method is a new addition to qualitative comparative method.  This approach allows for degrees of memberships for cases.  Variation may exist within cases.  The qualitative comparative method first relied on binary or dichotomous data for each case (Ragin 1997).  Now the cases can constitute variables to measure how “fully in” a case is regarding a variable.
  “A fuzzy set, by contrast, permits membership in the interval between 0 and 1 while retaining the two qualitative states of full membership and full non-membership.” (Ragin 2000)  

The fuzzy set method does not merely transform a binary variable into a continuous variable.  Ragin (2000, 6) notes, “A fuzzy set is much more than a continuous variable because it is much more heavily infused with theoretical and substantive knowledge.  Fuzzy variables are infused with both qualitative knowledge regarding the case and quantitative aspects regarding the coding of the indicator.  

The fuzzy set method also allows the investigation of set relationships.  Ragin (2000, 50) notes, “Sometimes populations contain subgroups that are so distinct that they should be treated as analytically separate populations, not as members of the same population.”  There are many roads to rivalry, but this project investigates the power politics road to rivalry.  There may be other roads to rivalry or different sets within the power politics road.  For example, those states that engage in military buildups may behave much differently than states that only engage in alliance formation behavior.  


The fuzzy set or qualitative comparative method can also be used to understand probabilistic necessary and sufficient conditions.  Necessary conditions involve cases in which each time the outcome is observed, the cause is present.  Sufficient conditions are cases in which each time the cause is observed, the outcome is also always present.  Understood as complex causation, necessary and sufficient conditions require the combination of causes be observed for the outcome (necessary), and each combination results in the outcome (sufficient).

Necessary and sufficient causes can also be understood to be probabilistic.  The requirement that necessary and sufficient causes be absolute in the data is a strict requirement that most social science data cannot meet.  This is not to suggest that the rivalry data and independent variables are flawed, but that in the analysis of social events, the causes are not always uniform and predictable for all cases.    


Necessary conditions entail the analysis of outcomes.  A condition is necessary if all the examples of the outcome category display a particular common feature.  Ragin finds that this type of research is an important aspect of the qualitative comparative method.
  “The emphasis on outcome-oriented analysis argues that researchers should begin their research by focusing on the best and clearest examples of whatever outcome they are interested in.” (Ragin 2000, 41)  Geddes (1990) and Dion (1998) also explore this aspect of qualitative research.  The focus on outcomes is particularly beneficial to the study of rivalry or war, where the outcome of interest is already defined.  While it is important to look at the cases where the outcome did not occur, it is also useful to look at the cases where the outcome did occur and then discuss what factors are similar or dissimilar in the cases.  
Chan (2003) undertakes one of the few qualitative comparative investigations in international relations research.
  Chan (2003, 57-58) notes, “although the Boolean approach has its own limitations, it is more suitable for situations with a relatively small number of cases and variables and when concerns for context sensitivity and causal substitutability are more germane…It provides a way of testing all possible causal combinations and, by way of logical deduction, eliminates irrelevant factors and differentiates the status of relevant ones as necessary, sufficient, or both for the realization of the outcome of interest.”  

The fuzzy set method relies on both the advances made in statistical techniques and the comparative method.  While it produces results in the form of numbers through data, this does not mean that the method is not qualitative.  Qualitative methods involve the deep analysis of cases.   Analysts are expected to know the details of their data.  It is in this way that the fuzzy set method is qualitative.  The data is not meant to be taken from other sources, but produced by the researcher who understands the details of each case.


In summary, the qualitative comparative or fuzzy set method allows for the study of diversity in the cases.  We are not concerned with what is common for the cases, but with what aspects of the cases are different.  The method allows for the investigation of multiple conjuncture causality for a medium number of cases.  The researcher must be familiar with each case and be able to make judgements about the values associated with each independent variable.  In the fuzzy set method, the values of the independent variable do not need to be dichotomous, but could take any value between 0 and 1, depending on how “fully in” a case is.  
The fuzzy set method will allow for a new test of the steps to rivalry theory on the 63 enduring rivalry cases (Diehl and Goertz 2000).  The author would agree that there should be only one justification for the use of any method, that it is appropriate for the data.  This is the case with the enduring rivalry population.  It should also be noted that different tests of the hypotheses contained in this project have been conducted with conventional statistical techniques (Valeriano 2003).  The goal here is to study the joint causality of some aspects of the steps to rivalry theory and put information into this model on variables that could only be analyzed with the in-depth knowledge of individual rivalry cases.  An added benefit of this test of the steps to rivalry model is that subsets within the rivalry population can be analyzed.  Utilizing the fuzzy set method, I can move beyond the steps to rivalry tests a typical statistical analysis would conduct and analyze the individual paths different types of rivalries take on the road to conflict.  
Why Use Qualitative Comparative/Fuzzy Set Method?

· Interested in the Study of Diversity

· Use of Probabilistic Sufficient and Necessary Conditions

· Statistical Tests for Probabilistic Sufficient and Necessary Conditions

· Have Medium Number of Cases

· Interested in Complex Causation

· Use “Fuzzy” Indicators

· Interested in Set Relationships

· Research Goals Focused on Outcomes

Steps to Rivalry Theory

The steps to rivalry theory should now be elaborated on.
  This theory presents the development of rivalry as occurring through a series of steps that each combine to make a rivalry outcome probable.  Rivalry is not a path dependent process, but a road whereby each action a pair of states takes on the road to rivalry increases the probability that the event (rivalry) will occur.  Events along the road to rivalry only make a rivalry outcome more probable, not automatic.  Of concern is that these events occur before the onset of rivalry (dispute number three) or advanced rivalry (dispute number six), depending on the outcome of interest.


Certain foreign policy choices increase the probability that a state will become involved in a rivalry.  The factors that are most likely to result in rivalry are power politics strategies.  Power politics in international relations is the foreign policy practice where force and power are utilized to settle disputes and exert influence on other states or actors.  Influenced by realist theory, power politics strategies usually take the form of moves such as the building of alliances, military buildups, and escalating bargaining demands.  Leaders believe that coercive foreign policy tactics are productive ways to settle disputes.  More often than not, these tactics lead to the repetition of disputes.

The first step in the steps to rivalry theory may be the rise of a contentious issue at dispute between two states.  Territorial issues produce greater commitment by states in that the nature of the conflict becomes symbolic, rather than divisible.  Territorial claims become more salient when occurring in the context of repeated crises.  Territorial claims handled in a realpolitik fashion result in further crises.  When territorial disputes arise, states can do little to compromise over the issue, and realpolitik tactics are usually employed if there is a militarized response to the territorial issue at question (Hensel 2000).  


Realpolitik actions aim to increase the security of one state, but usually end up creating a decrease in security of the other potential rival state.  Perceiving a decrease in their own security, the opposing state employs their own realpolitik tactics.  The state seeks to “burn” the enemy by denying them any sort of gains.  The situation that develops is a conflict spiral and a security dilemma, making the use of power politics the initial step on the road to rivalry.


Various issues may prompt a state to respond to a threat in a power politics fashion, most likely a territorial dispute.  However, territorial disputes alone do not bring about rivalry.  It is how territorial disputes are handled that contributes to their high conflict-proneness.  One way of handling a territorial dispute is through the use of alliances, a realpolitik tactic.  Alliances are meant to increase the security of one state, but end up decreasing the security of both sides (Vasquez 2000).  It is because of the decrease in the security situation and a resulting increase in hostility that alliances are hypothesized to push pairs of states toward rivalry.  


Military buildups likewise decrease the security of both sides.  Building up one side’s arsenal only increases the probability that the opposing side will build up its own arsenal.  In this case, the security dilemma results whereby alliances and mutual military buildups create a context and provide the opportunity for the development of rivalry.


Rivalry linkages also represent steps toward rivalry.  Linkages with other conflicts can serve to intensify an initial conflict, and other ongoing simultaneous disputes can be used to show commitment by one side.
  This situation ultimately produces a security dilemma once again.  A potential rival will feel its own security is threatened by the belligerent nature of its enemy.  Multiple conflict involvement shows a reliance on power politics strategies to settle disputes and thus promotes the development of individual rivalries.  


As states confront other states in the international system, a strategic choice is made whereby states either enter into rivalry or settle their disputes.  This choice is not a bargaining game, but a real strategic choice made within a state.  A state that relies on power politics strategies is more likely to develop dangerous rivalries.  The goal of the steps to rivalry theory is to demonstrate how these strategies correlate with rivalry and then discuss the process whereby power politics strategies lead to rivalry outcomes.
Probabilistic Conditions of Rivalry: The Logic of Sufficient Conditions

The theory outlined in this project approaches the factors associated with rivalry development through the logic of sufficient conditions.  Each step towards rivalry is considered a probabilistic sufficient condition for a rivalry outcome.  States are likely to become rivals when the causal path delineated occurs.  Alliances, mutual military buildups, linkages, and territorial issues are events that can help produce rival pairs.

Sufficient conditions are important in that they suggest how and when an event or variable can produce an outcome.  In this model, the outcome is rivalry.  Alliances and arms races are sufficient conditions of rivalry.  Not every case of alliance or mutual military buildup will produce rivalry, but on balance, each factor is probabilistically sufficient to produce the rivalry outcome.


Sufficient conditions also suggest the indispensable events for a causal process to occur.  In their absence, rivalry is unlikely to occur without power politics foreign policy strategies.  It is useful to think of sufficient (as well as necessary) conditions not as absolute, but as probabilistic.  Ragin (2000, 109) notes, “the procedures outlined in the previous sections for assessing necessity and sufficiency, therefore, must be modified to take these troubling aspects of social data – error, change, randomness, and other factors – into account.  In short, these common data and evidence problems provide a very strong motivation to employ analytic techniques that make some use of probability theory, especially techniques that address the problem of drawing inferences from imperfect evidence.”  

Ragin (2000) defines a series of cut points that can be used in non-absolute sufficient models.  If the variable is present at a proportion greater than .65, the condition can be labeled as “usually sufficient.”  A variable that is present at a proportion greater than .80 is “almost always” sufficient.  Labeled “more often than not,” the lowest category, which requires a proportion greater than .50.  Ragin suggests that the benchmarks are arbitrary and can be assigned by the researcher prior to an analysis.  In this paper, I will rely on Ragin’s (2000, 114) cut point formula to determine if an event is “usually sufficient,” “almost always sufficient”, and “more often than not sufficient.”  

Necessary Conditions of Rivalry

The steps to rivalry theory proposed in this project assumes that the steps taken to enter into a rivalry can also take the form of necessary conditions.  Each step taken towards a rivalry is necessary for the final outcome.  Rivalry (and war) comes about through a series of steps.  These steps take a probabilistic necessary condition form in that they may not happen in every case, but in almost every case (Ragin 1987; Ragin 2000; Goertz and Starr 2003).  It might be useful to select on the dependent variable (rivalry) to determine if there are any necessary conditions of rivalry in this analysis.  

The crucial factor in the rivalry process is how the relationship within a pair of states is managed once these steps are taken.  If they are managed in a power politics fashion, they will likely result in rivalry.  

If a pair of states has had a militarized interstate dispute and then forms an alliance to counter the threat, participates in an arms buildup, or participates in other simultaneous conflicts, it is likely to become an enduring rivalry.  This does not mean that states that form alliances to counter threats will always become involved in a rivalry.  For rivalry to occur, alliances must almost always be present.  Alliances are necessary for rivalry.  


Necessary condition logic entails an “only if” assumption.  A rivalry will develop only if alliances and arms races are present.  This does not mean that rivalry occurs once alliances are formed.  Only in certain situations of conflict will alliances lead to rivalry; rather it matters how alliances are used in the context of a potential rivalry situation.  This theory does not address the causes of initial disputes, but instead focuses on how those disputes are handled once they arise.  The question then becomes, what makes disputes recur?   

Wendt’s (1999, 79) formulation of a necessary condition is also useful in the context of a rivalry.  For alliances (or other factors) to be a necessary causal factor of rivalry, alliances and rivalry must exist independently of each other, the alliance must precede the rivalry temporally, and save for an alliance, the rivalry would not have occurred.
  This central train of logic is key to the whole research design of rivalry origins.  What does a rivalry need to come about?  What factors are associated with its origins?  Does it follow a central temporal pattern and a counterfactual logic?


Necessary condition logic is not new in social science research, but has only recently been formalized as a method of causal analysis.  Goertz and Starr (2003) list every instance of necessary conditions hypothesis in political science research.  Scholars must be aware of the kinds of research designs they propose, as well as the implications of such proposals.  A necessary condition research design entails that the researcher select on the dependent variable (Most and Starr 1989; Goertz and Starr 2003).   This paper utilizes the Boolean method in that I only look at the conditions of enduring rivals.  I am not concerned with what brings about the MIDs in the first place (not that these factors are irrelevant), but in how single conflicts can escalate to long-standing rivalries.  In this way the probabilistic “necessary conditions” of rivalry may be investigated.

Hypotheses

It is important to remember that the qualitative comparative method relies on a deductive theoretical perspective.  Without a theory, efforts to find necessary and sufficient conditions of events in our data become examples of data mining.  To first undertake an analysis of the data with the qualitative comparative method, there must first be a strong theory to guide the investigation.


This paper relies on the steps to rivalry theory for theoretical perspective.  This theory finds what particular steps lead to rivalry.  Namely, power politics steps increase the likelihood that rivalries will form.  These steps are not ordered, they only need to occur prior to the development of rivalry for them to have an impact on the event.  It is not that temporal ordering is not important, just that this analysis is not conducive to timing effects (see Valeriano 2003, chapter 6 for this analysis). 


Hypothesis 1.1 and 1.2 are in regard to the sufficient conditions of enduring rivalries.  Politically relevant alliances and mutual military buildups are factors that should increase the probability that rivalry will develop.  Valeriano (2003, chapters 5 and 6) has found support for both hypotheses by testing the proposition on the 1166 unique dispute dyad cases.  Here, I will test the proposition on the 63 enduring rivalry cases using the fuzzy set method.

Sufficient Conditions

H1.1:  Pairs of states that form politically relevant alliances against each other are more likely to become involved in enduring rivalries.

H1.2:  Pairs of states that participate in mutual military buildups are more likely to become involved in enduring rivalries.


Hypothesis 2.1 and 2.3 regard the necessary conditions of enduring rivalry.  Politically relevant alliances and mutual military buildups should both be necessary conditions for enduring rivalry.  These hypotheses will be tested using the qualitative comparative method.

Necessary Conditions

H2.1:   Pairs of states that are enduring rivals are likely to have formed politically relevant alliances.

H2.2:   Pairs of states that are enduring rivals are likely to have participated in mutual military buildups.


Hypothesis 3 regards an independent variable that should increase the probability of rivalry occurrence.  Some (Vasquez and Leskiw 2001; Tir and Diehl 2002; Valeriano 2003) have found that territorial disputes increase the probability of rivalry formation, and this proposition will again be tested in this analysis.

H3:  Pairs of states that experience militarized conflict over a significant number of territorial disputes are more likely to experience rivalry.

As mentioned previously, the qualitative comparative method does not require theories that suggest single causes, but can investigate theories with multiple hypothesized causes.  In statistical analysis, this can be done either through additive probabilities (see Valeriano 2003) or interaction effects.  With the dichotomous independent variables in this analysis, it may not be useful to investigate interactive effects.  The qualitative comparative method is better suited for this investigation.

Hypothesis 4 suggests a multi-causal theory of rivalry development.  There are a variety of ways the proposed independent variables interact and/or combine to reach a certain outcome.  The qualitative comparative method and the software designed to undertake these operations will suggest which types of causal connections can be made (Drass and Ragin 1992; Drass and Ragin 1999).  To start, this analysis suggests that the factors of politically relevant alliances, mutual military buildups, multiple simultaneous rivalries (linkages), and territorial disputes combine to produce the enduring rivalry result in terms of joint necessity.  
H4:  Pairs of states that are enduring rivalries are likely to have had formed politically relevant alliances against each other, participate in mutual military buildups, participate in multiple simultaneous rivalries, and fight over a significant amount of territorial disputes are more likely to become involved in enduring rivalries.

Research Design: Variables and Case Selection 

Enduring Rivals

The first step in testing the hypotheses identified above involves producing a population of rivalry cases for the outcome variable.  Rivalry cases are identified by participation in a certain number of militarized interstate disputes. Militarized interstate disputes (MIDs) are defined as “united historical cases of conflict in which the threat, display, or use of military force short of war by one member state is explicitly directed towards the government, official representatives, official forces, property, or territory of another state” (Jones, Bremer et al. 1996, 163).  The intensity scale ranges from threats, to use of force to war.  Gochman and Maoz (1984) define MIDs as those disputes that involve independent nations and that must be explicit, government sanctioned events. 

According to Goertz and Diehl (1992; 1993), the rivalry population will include isolated conflicts (1-2 disputes), proto-rivalries (3-5 disputes), and enduring rivalries (6+ disputes in 20 years).  Diehl and Goertz (2000) identify and produce a dataset that accounts for all types of rivalry and the militarized disputes that correspond with each rivalry.
  Here I will focus on the characteristics of the enduring rivalry category.  Appendix 1 lists all 63 enduring rivalries used in this analysis.  This study will be primarily concerned with testing the necessary and sufficient conditions of enduring rivalries and how each condition can have an impact on the development of conflict within the rivalry.
Selection effects are frequently raised as a potential problem for the analysis of rivalry dyads.  It is important to remember that the goal here is to analyze the characteristics of the enduring rivalry set of conflictual dyads.  Other analysis by the author (Valeriano 2003) performs a more extensive test of the theory on all dyads that have had a militarized dispute.  In the future, analysis will be preformed on all possible pairs of states in the international system, but this analysis cannot be completed at the current time since there is no data presently in use to compare information on the non-event cases (non-conflict dyads).  There are many tests that can be conducted on rival pairs of states and the “fuzzy set” test is only possible path of analysis.  


There is a potential problem with the “fuzzy set” method that researchers should be aware of.  To test a sufficient proposition, there must be a subset within the outcome variable.  Without a subset, the analysis is a necessary condition analysis, but the output of the program identifies the results as a sufficient condition test.  For there to be a sufficient condition test, the method must explore the proportion of the outcome sample that meets the jointly sufficient requirements of the subset.  For example, the samples explored here are the 63 enduring rival dyads, and a subset within this outcome is the major power enduring rivalries.  A sufficient condition test would explore the cases within the total sample that meet the jointly sufficient conditions, and then analyze the proportion of those cases that are within the subset.  If the conditions meet the 0.50 cutoff point, the program then tests the statistical significance of that proportion against the larger sample.


The Independent Variables

The first independent variable is politically relevant alliances (Senese and Vasquez 2003).  Politically relevant alliances are those alliances that include either a major power or a minor power in the same region.  This specification of alliances provides for the control of spurious alliances; thus, alliances that cannot affect the outcome or initiation of conflict are excluded from the analysis.


Mutual military buildups, as a variable, are taken from Sample’s specification (Sample 2002).  A buildup has to include an increase in military expenditures for both sides in the dyad.  Minor and major power status states are included.  


Territorial conflict is also measured in this analysis.  As found by Valeriano (2003), territorial disputes increase the probability that rivalry will form.  If the dyad has at least twenty five percent of its disputes over territorial revisionist claims (Jones, Bremer et al. 1996), the dyad was given a positive observation for the variable.


Two variables in this analysis are “fuzzy,” the first being a linkage variable.
  Valeriano (2003, chapter 7) has found that an increase in the number of rivalry linkages results in an increased severity level for the rival dyad.  For the enduring rivalry dyads, there are between 3 and 129 linkages for each rival dyad.  I divided this indicator into a fuzzy indicator.  Those rivals with between 3 and 20 linkages (19 cases) are given a score of .33 (or “more or less out”).  Those rivals with between 21 and 46 linkages (20 cases) are given a score of .67, indicating the case is “more or less in” according to Ragin (2000, 156).  Finally, those rivals with between 48 and 129 linkages (19 cases) are given a score of 1.0.  These cases are fully in for the variable.  A “fuzzy” indicator can take any value the researcher decides is appropriate.  It should also be noted that this type of variable differs from a continuous variable in that only those cases coded as one are fully in.


The second fuzzy variable was developed for politically relevant alliances.  The alliance index represents a value between zero and four.  The variable is given a code of zero if there is no alliance, one if one side has an outside alliance, two if both sides have an outside alliance, three if the sides are allied to each other, and four if the sides are allied to each other and both have outside alliances.  If one side has an outside alliance, the fuzzy score for the indicator is 0.50, not fully in and nor fully out.  If both sides have an outside alliance (or are allied to each and both sides have outside alliances), the indicator is given a score of 1, or fully in.  If there was no alliance or the dyad was allied to each other, the indicator was given a score of zero.  If the dyad was allied to each other and at least one side had an outside alliance, it was coded as one.     

Set Relationships


As mentioned previously, an important advantage of the fuzzy set method is the method’s ability to delineate set relationships or group memberships.  In this analysis, there will be five distinct sets or groups that will be analyzed for necessary and sufficient conditions.  The first set is made up of severe rivalries.  


In their analysis of enduring rivalries, Diehl and Goertz (2000, 60) divide the category into two groups, those with between 6 and 13 disputes and those with more than 13 disputes.
  The probability of war for rivalries with more than 13 disputes is 0.63.  There are 27 rivalries with more than 13 disputes, and of those cases, there are 29 wars observed.  There are 79 interstate wars in the dataset.  Therefore, two percent of the rivalry population (those with more than 13 disputes) observes 37 percent of the wars in the data.  In this analysis, the first set relationship tested regarding the steps to rivalry theory is the severe rivalries with more than 13 disputes.


Thompson (1995) was an early critic of the Diehl and Goertz rivalry dataset.  Thompson’s (2001) coding of rivalry depends on historical sources and seeks to identify if the opposing sides considered the other side rivals.  In this analysis, Thompson’s (2001) coding of strategic rivalries will be another set within the enduring rivalry category.
  For instance, the United States and Peru enduring rivalry is not really a rivalry of equal powers, where each side considered the other a threat.  While it did meet the militarized incident requirement, there is no history of equal animosity within the dyad.  Forty-six of the sixty-three enduring rivalries meet Thompson’s (2001) coding criteria.  I will then investigate the characteristics of the strategic rivalry set within the enduring rivalry category.


The final three sets will consist of status types of the rivalry dyads.  There are three possible types: major-major, minor-minor, and mixed.  In this analysis, I will perform tests on each of the three rivalry sets within the data.  There are eleven major power rival dyads, there are 19 minor power rivalry dyads, and 33 mixed status dyads.  It may be that different status types have different necessary and sufficient conditions.  This analysis will test this proposition to determine the relevant combinations of variables that are jointly sufficient for each status type.


There is not central theory behind this notion that different status dyads will have differing necessary and sufficient conditions for enduring rivalry.  In fact, the author hopes that the factors do not change for these subsets of rivalry.  Bremer (1992) does find that major power dyads are more likely to experience conflict, therefore it is important to control for this factor in the analysis since empirical evidence in the past has shown that major powers do act differently than minor powers..

Results

Necessary Conditions of Enduring Rivalry


This paper finds support for the proposition that politically relevant alliances are related to rivalry development.  Politically relevant alliances are quasi-necessary conditions for enduring rivalry (Table 1).  Sixty of the sixty-three enduring rivalry cases include politically relevant alliances, a proportion of 0.95.  It can therefore be said that politically relevant alliances are “almost always necessary” conditions of enduring rivalries.  

[Insert Table 1 Here]


The pvalue for the relationship between alliances and enduring rivalry is 0.002, indicating that the relationship is not random.
  We can have some confidence that the results explain a large proportion of the enduring rivalry category.  The “fuzzy” alliance variable also works well with the enduring rivalry category, per Table 2.  The proportion for the fuzzy alliance variable and enduring rivalry is 0.62, above the 0.50 cutoff.  A majority of enduring rivalries have a positive observations for the fuzzy alliance variable.  It can then be said that the fuzzy alliance variable indicates a “more often than not” necessary condition of enduring rivalry.  The pvalue for the relationship between “fuzzy” alliances and enduring is 0.039, which falls below the conventional 0.05 cutoff point.

[Insert Table 2 Here]


If the test proportion is set to 0.50, it can also be said that territorial disputes (in this case, more than 25 percent territorial disputes) represent a necessary condition of enduring rivalry (Table 2).  Thirty-three of the sixty-three enduring rivalries have at least 25 percent of their disputes over territorial issues.  The variable is above the 0.52 cutoff point, but is not statistically significant at 0.401.  


To this point, hypothesis 2.1 cannot be falsified.  Relevant (and fuzzy) alliances are necessary conditions of enduring rivalry.  The mutual military buildup measure does not indicate that the variable is a necessary condition of enduring rivalry (see Table 1 and 2).  Only 25 of the 63 enduring rivalries have mutual military buildups.  Hypothesis 2.2 is therefore falsified.  

Sufficient Conditions of Enduring Rivalry


Table 3 presents the results for the test of joint necessity for the variables in the steps to rivalry model.
  Hypothesis four suggests that if a pair of states have formed politically relevant alliances against each other, participated in mutual military buildups, participated in multiple simultaneous rivalries, and fight over a significant amount of territorial disputes, will be more likely to become enduring rivals.  These conditions become jointly sufficient in the qualitative comparative method.  The method investigates which conditions in combination are sufficient for the outcome.  The method produces a subset that includes each case meeting the complex causal outcome, and then evaluates sufficiency based on that subset.  Ragin (2000, 233) indicates, “It is important to note that the evaluation of sufficiency just described also can be seen as a test of whether cases displaying the causal combinations form a subset of the cases displaying the outcome.”  The analysis seems like an extension of a necessary condition test of the hypothesis, but it really evaluates the subset of cases that meet the proposed conditions.  It is how the method analyzes the subset of cases that makes this test a sufficient condition test.  The analysis in Table 3 does not look at a subset of enduring rivals, so I call this test a “joint necessary condition” test rather than a joint sufficient condition test.    

[Insert Table 3 Here]


For this test, the proportions in Table 3 are all 1.0 because each jointly necessary condition listed has positive observations for each enduring rivalry.  For example, the causal combination of territorial disputes and politically relevant alliances has a proportion of 1.0, meaning that each of the 31 cases that have this causal combination are enduring rivalries.  Another way to phrase the relationship is that 31 of the enduring rivalry cases have territorial disputes and politically relevant alliances.  In this way, the test in Table 3 can be seen as a jointly necessary condition test.  


Table 3 indicates which conditions are jointly necessary for rivalry.  There are seven possible causal combinations from which the qualitative comparative method finds a significant proportion of the positive outcomes, or enduring rivalries.  Of those seven causal combinations, four of them are jointly sufficient and statistically significant. 


The combination of mutual military buildups and politically relevant alliances were present for 24 of the 63 enduring rivalry cases, meaning that 24 enduring rivals exhibit this causal combination.  The pvalue for this relationship is 0.00, indicating statistical significance.  The analysis also indicates that the causal combination of mutual military buildups, politically relevant alliances, and rivalry linkages is jointly necessary for 24 cases.  The pvalue for this relationship is 0.00.  


Of interest is the causal combination of politically relevant alliances, territorial disputes, and mutual military buildups.  These factors are jointly necessary for 24 cases.  The pvalue is 0.001, indicating that the relationship is not random.  There are also 17 cases where the causal combination of politically relevant alliances, territorial disputes, mutual military buildups, and rivalry linkages are jointly sufficient factors for enduring rivalry.  The pvalue for this relationship is 0.001.  There is no variation on the number of cases that meet this condition.  All cases that include the combination of territorial disputes, mutual military buildups, and politically relevant alliances also include rivalry linkages as a positive factor.  


Table 3 indicates that, taken together, the factors of territorial disputes, mutual military buildups, linkages, and politically relevant alliances are jointly necessary for enduring rivalry in 17 cases.  Appendix 2 lists these cases.  Of note is the prevalence of Middle Eastern rivalries that meet these causal conditions.


Table 4 presents a similar analysis when compared to Table 3.  Table 4 replaces the relevant alliance variable with a “fuzzy” alliance variable.
  This variable accounts for the increased relevance of pairs of states that both have outside alliance commitments.  The results are similar to Table 3 and do not deviate notably.  For example, the jointly necessary combination of alliances, territorial disputes, mutual military buildups, and linkages accounts for the same 17 cases identified in Appendix 2.  Table 4 does indicate that eleven causal combinations are jointly necessary for enduring rivalry.  Of those eleven combinations, seven are statistically significant.  In Table 4, the causal combinations of territorial disputes and mutual military buildups; mutual military buildups and linkages; and territorial disputes, mutual military buildups, and linkages are each jointly necessary for enduring rivalry.   

[Insert Table 4 Here]

Set Relationships:

Severe Rivalries


Severe rivalries are those rivalries that have more than 13 disputes during their lifetime.  These rivals are more likely to go to war and could be an important subset of the enduring rivalry category.  Table 5 conducts a sufficient condition analysis on the severe rivalry subset.  This test is truly a sufficient condition test in that the method analyzes how many of the cases in the subset include conditions that make the outcome (severe rivalries) jointly sufficient for the subset outcome.  In this subset, four different causal combinations can result in severe rivalry.  Each is statistically significant.  

[Insert Table 5 Here]


Mutual military buildups and politically relevant alliances account for 24 jointly sufficient cases in the enduring rivalry category.  Looking at the severe rivalry subset, 12 of these cases result in a dangerous rivalry with more than 13 disputes.  We also note that mutual military buildups, rivalry linkages, and politically relevant alliances are jointly sufficient for the same 12 cases of severe rivalry.  Jointly, these factors account for 12 of the 27 severe rivalries.  The proportion for these cases is 0.50, indicating that jointly these factors “more often than not” result in severe rivalry.  


Of interest is the causal combination of territorial disputes, mutual military buildups, and alliances.  Together, these factors account for 17 of the enduring rivalries.  In the severe rivalry subset, jointly, these factors account for 9 rivalries (0.529 of 17 cases).  The same cases are also jointly sufficient combinations if the linkage factor is added.  Appendix 3 lists these cases.  These nine cases result in the most severe enduring rivalries and follow the typical path outlined in the steps to rivalry theory.

Thompson’s Strategic Rivalries


The next important subset analyzed is the Thompson (2001) strategic rivalries.  Of the 63 enduring rivalries, 46 are coded as strategic under Thompson’s coding rules.  This indicates that these rivalries recognize the other as a rival and are militarized in nature (more than six disputes).  


Interestingly, within the strategic rivalry subset, territorial disputes become statistically significant necessary conditions of strategic rivalry.  Table 6 shows that the proportion of cases is 0.61, indicating that 28 of 46 strategic rivals in the data have fought over a significant amount of territorial disputes.  The pvalue for this relationship is 0.092, which is statistically significant below the 0.10 level.  Alliances are also a necessary condition; 43 of the 46 cases exhibit politically relevant alliances.  This factor is statistically significant at 0.000.

[Insert Table 6 Here]


Table 7 displays the three jointly sufficient causal combinations for strategic rivalry.  Of interest are the statistically significant factors of territorial disputes, mutual military buildups, alliances, and rivalry linkages.  Thirteen of the 17 cases of strategic rivalry meet this condition in the data, indicating a proportion of 0.765.  It can then be said that the causal combination of territorial disputes, mutual military buildups, linkages, and politically relevant alliances are “usually sufficient” conditions for strategic rivalry.

[Insert Table 7 Here]


Appendix 4 identifies the 13 strategic rivalries that follow the steps to rivalry path.  This table is similar to Appendix 2, but drops the rivalries that are not strategic, Israel and Saudi Arabia, Thailand and Cambodia, Belgium and Germany, and France and Turkey.  
Major Power Rivalries


There are eleven major-major enduring rival dyads.  Table 8 indicates that two necessary conditions are relevant for this subset of rivals.  First, alliances are a necessary condition of enduring rivalry.  All eleven cases exhibit relevant alliance formation.  Each of the eleven cases also demonstrate rivalry linkages.  It seems that major power rivals are constantly involved in other ongoing disputes.  A high number of rivalry linkages (as measured by the “fuzzy” linkage variable) is a necessary condition of enduring rivalry.  Both the linkage and alliance conditions are statistically significant.  Mutual military buildups pass the 0.50 cutoff at 0.55, but the variable is not statistically significant. 

[Insert Table 8 Here]

Table 9 shows that there are four statistically significant jointly sufficient conditions of major power enduring rivalries.  Relevant is the inclusive causal combination of mutual military buildups and alliances as factors.  Those major power enduring rivalries that have mutual military buildups, linkages, and politically relevant alliances are likely to become enduring rivalries.  The proportion for this factor is 0.571, meaning that six of the eleven major power enduring rivalries exhibited these factors.  Appendix 5 lists these cases.  In major power enduring rivalries, territorial disputes are not sufficient conditions of the outcome.  This subset seems to have one less jointly sufficient causal factor.

[Insert Table 9 Here]

Minor Power Rivalries


Table 10 finds that there are two possible necessary conditions of minor power enduring rivalries.  Once again, politically relevant alliances are a necessary condition of minor power rivalries.  Thirty of the thirty-three cases meet this necessary condition for a proportion of 0.91.  This condition is statistically significant.  It is interesting to note that the three enduring rivalries without politically relevant alliances are minor power enduring rivalries.  Those rivalries are Mexico and USA, Ecuador and Peru, and Chile and Argentina.  

[Insert Table 10 Here]

There is only one jointly sufficient causal combination that is statistically significant, which is shown in Table 11.  The combination of territorial disputes, mutual military buildups, linkages, and politically relevant alliances are jointly sufficient for twelve enduring rivalry cases for a proportion of 0.706.  It can be said for minor power enduring rivalries that the combination is “usually” sufficient. 

[Insert Table 11 Here]


Appendix 6 indicates which minor power enduring rivalries follow the steps to rivalry pattern.  Twelve cases meet the jointly sufficient causal combination of territorial disputes, mutual military buildups, linkages, and politically relevant alliances.  

Mixed Status Rivalries
This analysis does not indicate any distinctly different causal paths for mixed status enduring rivalries.  Politically relevant alliances are again quasi-necessary conditions for the rivalry subset (see Table 12).  All nineteen mixed status enduring rivalries have politically relevant alliances.  There were no causal combinations that met the minimum jointly sufficient cutoff point of 0.50.  No factors in combination can account for the mixed status enduring rivalries.

[Insert Table 12 Here]

Assessment 


This analysis suggests which causal conditions are jointly sufficient for enduring rivalry.  Politically relevant alliances are necessary conditions for enduring rivalry.  Using the cutoff points established, politically relevant alliances are “almost always necessary” conditions of enduring rivalry.  This paper found no support for the hypothesis that mutual military buildups are quasi-necessary conditions of enduring rivalry.  


For the entire enduring rivalry population, it was found (see Table 3) that the factors of territorial disputes, mutual military buildups, linkages, and politically relevant alliances are jointly necessary.  These rivals follow the typical power politics path down the road to rivalry.  


An advantage of the qualitative comparative method is the ability to analyze subset relationships.  Severe rivalries (those with more than 13 disputes) exhibit a similar causal path when compared to the entire enduring rivalry population.  The factors of politically relevant alliances, mutual military buildups, territorial disputes, and rivalry linkages are jointly sufficient conditions of severe rivalries.  


This analysis also conducted tests of the strategic rivalry subset of cases.  For strategic rivalries, territorial conflict becomes a quasi-necessary condition of rivalry.  It can be said that “more often than not” territorial disputes are a necessary condition of strategic rivalry.  Jointly, the factors of territorial disputes, mutual military buildups, linkages, and politically relevant alliances are “usually” sufficient conditions of strategic rivalry.  It is interesting to note that while some of these factors are not necessary alone, but in combination with other factors, they do become important factors on the road to rivalry.

Looking at the various status subsets of enduring rivalries suggests that there may be different paths to rivalry for different types of states.  For major powers, politically relevant alliances and rivalry linkages are both always necessary conditions for enduring rivalry.  Jointly, the conditions of mutual military buildups, politically relevant alliances, and rivalry linkages are quasi-sufficient conditions of major power enduring rivalry.  Territorial disputes are not a characteristic of major power enduring rivalries.  


It is interesting to note that politically relevant alliances are also necessary conditions of minor power enduring rivalry, but the three negative cases are found in this subset.  The rivalries of Mexico and the US, Ecuador and Peru, and Chile and Argentina do not have alliances against each other.  In combination, the factors of politically relevant alliances, mutual military buildups, territorial disputes, and rivalry linkages are “usually” jointly sufficient conditions for minor power enduring rivalries.  No factors in combination are jointly sufficient for mixed power status rival dyads.

Conclusion and Caveats
The qualitative comparative method suggested by Ragin (2000) is a method appropriate for the examination of a medium number of cases.  This research has been focused on the outcome of the 63 enduring rivalries.  Here, the interest lies in the analysis of the conditions that are relevant for only the enduring rivalry dyads.  

This paper found support for the proposition that politically relevant alliances (and sometimes rivalry linkages and territorial disputes) are quasi-necessary conditions of enduring rivalry.  In combination, the factors of mutual military buildups, politically relevant alliances, rivalry linkages, and territorial disputes are jointly sufficient conditions of enduring rivalries.  

Previous empirical research (Valeriano 2003, Diehl and Goertz 2000) has alluded to the conditions important for the development of rival dyads.  The qualitative comparative method allowed for the examination of these conditions in combination.  The steps to rivalry theory is a causally complex theory, and there are jointly sufficient conditions that work together to push states down the path of rivalry.  

Future research might also incorporate other rivalry conditions, such as state independence and political shocks (Goertz and Diehl 1995) into the analysis.  It would also be useful to explore the necessary and sufficient conditions for the absence of enduring rivalry.  For example, are the factors of trade interdependence, joint democracy, and IGO membership jointly sufficient for the absence of enduring rivalry outcomes?
 


Power politics, as a concept, is central to the theory of political realism in international relations.  Realism as a theory is not central to the concept of power politics.  When I speak of power politics in this work, I am not speaking of the theory of realism and balance of power, but of the use of power and force to solve international issues.  I am not concerned with typical issues central to realism: self-help, deterrence, prudence, and the structural conditions of the system.  

This work is concerned with the types of power politics foreign policy practices typically used to settle issues at stake between a pair of states.  I hope I have shown that the use of power as a force directly leads to the situation of rivalry.  While it can be argued that realism is thus a predictive theory of conflict and rivalry, I prefer to argue that while this may be true, power and force are tactics that are thought of as ways out of a situation of rivalry and not into the situation in the first place.  It also remains for future work to show that the non-use of power politics strategies (norms, democracy, international institutions) can lead a pair of states out of rivalry.  Leskiw and Valeriano (2003) already have found evidence to support this point.  

Selection effects may remain to be a problem with this analysis.  Yet it was never claimed here that I would be able to account for what factors are important for all pairs of states in the system.  Here the analysis focused on only enduring rivalries so as to delineate the necessary and jointly sufficient conditions of rivalry.  Valeriano (2003) covers the analysis of a large-n test of the steps to rivalry theory.  The qualitative comparative method is not useful to examine a large set of dyads.  What the method has been useful is the examination of the conditions present in enduring rivalries, an important task that has yet to be undertaken in this context.


On a related matter, there is also an endogeneity problem with this analysis in that timing is not addressed and we do not know alliances and other variables used in this analysis are situations that lead to rivalry or consequences of the rivalry in the first place.  This problem is addressed in Valeriano (2003, Chapter 6) and there is insufficient time and space to conduct the extensive analysis of the timing of each of these paths to rivalry.  It is demonstrated that these events (territorial disputes, alliances, and arms races) tend to come early in the life of a rivalry.  Case studies also show the existence of these strategies on the road to rivalry, not after the rivalry has begun.  It remains for future analysis to examine the cases individually with the process tracing method.  
This analysis shows that the qualitative comparative method is a useful tool for those researchers interested in exploring the causal conditions found in a medium number of cases.  With the support of large-N tests and single case studies, the qualitative comparative method helps illustrate the complete picture of rivalry development. 
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Table 1
Results for Analysis of Necessity for Enduring Rivalries with Relevant Alliances

N= 63

Test Proportion: 0.80

*p<0.05

	Casual Condition
	# Cases
	Proportion of Cases
	Z
	P

	Territory
	33
	0.52
	
	

	Mut. Mil. Buildup
	25
	0.40
	
	

	Linkages
	20
	0.32
	
	

	Relevant Alliance
	60
	0.95
	2.87
	0.002


Table 2
Results for Analysis of Necessity for Enduring Rivalries with Fuzzy Alliances

N= 63

Test Proportion: 0.50

*p<0.05

	Casual Condition
	# Cases
	Proportion of Cases
	Z
	P

	Territory
	33
	0.52
	0.025
	0.401

	Mut. Mil. Buildup
	25
	0.40
	
	

	Linkages
	20
	0.32
	
	

	Fuzzy Alliance
	39
	0.62
	1.76
	0.039


Table 3
Results for Analysis of Joint Necessity for Enduring Rivalries with Relevant Alliances

N= 63

Test Proportion: 0.65

*p<0.05

	Casual Combination
	# Cases
	Proportion of Cases
	P

	Territory + Alliance
	31
	1.00
	0.5

	MMB + Alliance
	24
	1.00
	0.00

	Link +Alliance
	60
	1.00
	0.5

	Terr + MMB + Alliance
	17
	1.00
	0.001

	Terr + Link + Alliance
	31
	1.00
	0.5

	MMB + Link + Alliance
	24
	1.00
	0.00

	Terr + MMB + Link + Alliance
	17
	1.00
	0.001


MMB = Mutual Military Buildup

Table 4
Results for Analysis of Joint Necessity for Enduring Rivalries with Fuzzy Alliances

N= 63

Test Proportion: 0.80

*p<0.05

	Casual Combination
	# Cases
	Proportion of Cases
	P

	Territory + Fuzz-Ally
	31
	1.00
	0.5

	MMB + Fuzz-Ally
	24
	1.00
	0.005

	Terr + MMB
	18
	1.00
	0.018

	Link + Fuzz-Ally
	60
	1.00
	0.5

	Terr + Link
	33
	1.00
	0.5

	MMB + Link
	25
	1.00
	0.004

	Fuzz-Ally + Terr + MMB
	17
	1.00
	0.023

	Fuzz-Ally + Terr + Link
	31
	1.00
	0.5

	Fuzz-Ally + MMB + Link
	24
	1.00
	0.005

	Terr + MMB + Link
	18
	1.00
	0.018

	Fuzz-Ally + Terr + MMB + Link
	17
	1.00
	0.023


Table 5
Results for Analysis of Sufficiency for Enduring Rivalries: Severe Rivalry Subset

N= 63  Outcome = 27 (42.9% of Total)

Test Proportion: 0.50

*p<0.10

	Casual Combination
	# Cases
	Proportion of Cases

	MMB + Alliance
	24
	0.50

	Terr + MMB + Alliance
	17
	0.529

	MMB + Link + Alliance
	24
	0.50

	Terr + MMB + Link + Alliance
	17
	0.529


Table 6
Results for Analysis of Necessity for Enduring Rivalries: Strategic Rivalry Subset

N= 63  Outcome = 46 (73% of Total)

Test Proportion: 0.50

*p<0.10

	Casual Condition
	# Cases
	Proportion of Cases
	Z
	P

	Territory
	28
	0.61
	1.33
	0.092

	Mut. Mil. Buildup
	20
	0.43
	
	

	Linkages
	16
	0.35
	
	

	Alliance
	43
	0.93
	5.75
	0.000


Table 7
Results for Analysis of Sufficiency for Enduring Rivalries: Strategic Rivalry Subset

N= 63  Outcome = 46 (73% of Total)

Test Proportion: 0.50

*p<0.10

	Casual Combination
	# Cases
	Proportion of Cases
	P

	Terr + MMB + Alliance
	17
	0.765
	0.025

	Terr + Link + Alliance
	31
	0.839
	0.5

	Terr + MMB + Link + Alliance
	17
	0.765
	0.025


Table 8
Results for Analysis of Necessity for Enduring Rivalries: Major Power Subset

N= 63  Outcome = 11 (17.5% of Total)

Test Proportion: 0.50

*p<0.10

	Casual Condition
	# Cases
	Proportion of Cases
	P

	Territory
	5
	0.45
	0.50

	Mut. Mil. Buildup
	6
	0.55
	0.50

	Linkages
	11
	1.0
	0.000

	Alliance
	11
	1.0
	0.000


Table 9
Results for Analysis of Sufficiency for Enduring Rivalries: Major Power Subset

N= 63  Outcome = 11 (17.5% of Total)

Test Proportion: 0.50

*p<0.10

	Casual Combination
	# Cases
	Proportion of Cases

	MMB
	11
	0.571

	MMB + Link
	11
	0.571

	MMB + Alliance
	11
	0.571

	MMB + Link + Alliance
	11
	0.571


Table 10
Results for Analysis of Necessity for Enduring Rivalries: Minor Power Subset

N= 63  Outcome = 33 (52.4% of Total)

Test Proportion: 0.50

*p<0.10

	Casual Condition
	# Cases
	Proportion of Cases
	Z
	P

	Territory
	20
	0.61
	1.04
	0.148

	Mut. Mil. Buildup
	15
	0.45
	
	

	Linkages
	3
	0.09
	
	

	Alliance
	30
	0.91
	4.53
	0.000


Table 11
Results for Analysis of Sufficiency for Enduring Rivalries: Minor Power Subset

N= 63  Outcome = 33 (52.4% of Total)

Test Proportion: 0.50

*p<0.10

	Casual Combination
	# Cases
	Proportion of Cases
	P

	Terr + MMB + Link + Alliance
	17
	0.706
	0.072


Table 12
Results for Analysis of Necessity for Enduring Rivalries: Mixed Dyads Subset

N= 63  Outcome = 19 (30.2% of Total)

Test Proportion: 0.50

*p<0.10

	Casual Condition
	# Cases
	Proportion of Cases
	P

	Territory
	8
	0.42
	

	Mut. Mil. Buildup
	4
	0.21
	

	Linkages
	6
	0.32
	

	Alliance
	19
	1.0
	0.000


� Conflict is a usual condition of rivalry, but it is not assumed to be the norm for rival pairs.  The goal here is to understand why states are rivals and thus, why they engage in militarized conflict.


� This type of research is sometimes called the Boolean approach.


� An important negative aspect of the fuzzy set method is ability to “data mine” your analysis.  No prior hypotheses are needed to test all possible pairs of jointly sufficient causal conditions.  It is the responsibility of the researcher to first develop a theory that would suggest sufficient causes and then test that theory using the method.  It would be irresponsible to first test the data and then derive a theoretical explanation from the findings.


� It is important to remember that any “fuzzy” variable is subjective.  It is coded by the researcher based on their knowledge of the case.  This measure could be un-replicateable in some situations.  Here I have laid out clear coding rules for my “fuzzy” variables that would lead them to be easily replicated by others.


� Ragin (2003) also discusses the use of necessary conditions in depth.


� Chernoff (1995) and Barzilai and Russett (1988) also conduct Boolean analysis.


� See Valeriano (2003) for an extensive discussion of this theory.


� See Valeriano (2003, Chapter 7).


� The last factor in the line of logic for a necessary condition can be read as a counterfactual.  If alliances did not occur, the rivalry would not have happened.  As will be developed later, I believe that some factors such as alliances do satisfy the counterfactual necessary condition logic.  See Goertz and Starr (2003) for a discussion of necessary conditions as counterfactual conditions.


://www.pol.uiuc.edu/faculty/diehl.html.


� A rivalry linkage is any rivalry that is ongoing during the duration of a rivalry.  For example, if the United States and the Soviet Union are engaged in a rivalry and the United States has an ongoing rivalry with China, that rivalry is linked.  The linkage variable measures the number of simultaneous conflicts a rivalry dyad engages in during its lifetime.


� This is done because these 27 dyads generate 30 percent of all disputes.  


� I do not use the Thompson strategic rivals as the initial case selection device because I am concerned with the militarized, and thus dangerous rivalries identified by Diehl and Goertz (2000).  I think it is useful to compare results with the Thompson cases, but I mainly rely on those cases selected by the militarized dispute density method.


� The results in this paper were obtained using QCA 3.0 and FS/OCA 1.0 software that can be obtained from www.nwu.edu/sociology.


� In the fuzzy set method, the Hays Z value assess the difference between an observed population and a population proportion (Ragin, 2000: 11).  The pvalue is then calculated using the z value, depending on the desired benchmark pvalue of either .10 or .05.    


� As noted earlier, the output for this test assumes that this is a sufficient condition test, but when there is no subset within the outcome, the analysis really is a joint necessary condition analysis.


� A separate analysis was run for the “fuzzy” alliance variable because it would be inappropriate to have two independent variables that measure the same factor, alliance commitments.


� For a larger review of the Kantian liberal hypothesis, see Russett and Oneal 2001 and Ray 1995.
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