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DISCLAIMER

The views , opini Gns , and/or findings contained in this report are those
of the author and should not be construed as an official Department of
the Army position , policy, or decision , unless so designated by other
official documentation.

U



FOREWORD

This memorandum was presented at the Military Policy Evaluation:
Quantitative Applications workshop conference hosted by the Strategic
Studies Institute in mid-1977. During the workshop, sponsored by
DePaul University and the Strategic Studies Institute , academic and
government experts presented the latest findings of formal models and
statistical-mathematical approaches to the processes of military
decisionmaking, assistance , intervention , and conflict resolution .

The Military Issues Research Memoranda program of the Strategic
Studies Institute , US Army War College , provides a forum for the
timely dissemination of analytical papers such as those presented at the
workshop .

This memorandum is being published as a contribution to the field of
national security research and study. The data and opinions presented
are those of the author and in no way imply the indorsement of the
College , the Department of the Army or the Department of Defense.

ROBERT G. YERKS
Major General, USA
Commandan t

Wh ite Sectio n ~~
Butt Scct~cn
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ARB I TRATION , MILITAR Y CAPABILITY ,
AND MAJOR POWER WAR , 1815-1914:

A SYSTEMS APPROACH TO EVALUATION RESEAR CH

It is impossible to attack as a transgressor he who offers to lay his
grievances before a tribunal of arbitration.

--Archidarnus

An arbitrator who agrees with (at least) one party to the dispute will be
u ’~cless. But an arbitrator who agrees with no party to the dispute will also
be useless. So arbitrators are not useful.

--Chuang Tzu

Increasing ly, in recent years , great stress has been placed on the need
for evaluation to be an integr al component of social amelioration
programs . Yet , despite the proliferati on of literature on
conceptualizing, designing, and implementing social action evaluations ,
there has been very little spilover into the field of international
relations. Wh at all too frequently passes as an evaluation is , at best , an
apprai sal based upon imp ressionism , or , at worst , one laden with
partisan overtones. While no doubt the former may prov ide us with



important insights , it could instead prove to be quite misleading,
depending upon the skills of the investi gator . Hence , the aim of this
paper is to conduct a systematic , empirical evaluation of the
consequences resulting from one type of interstate activity: namel y, the
use of arbitration to resolve conflict. As the two quotations above
suggest , although arbitration has had a long history in both the Western
and non-Western worlds , this vast legacy does not speak to us with one
voice about the capacity of arbitration to settle disputes. However , by
borrowin g a methodological approach developed in social program
evaluation , we shall be armed with the tools necessary for assessing the
impact of international arbitration efforts.

ARBITRATION AS A MODE OF CONFLICT RESOLUTION

An Historical Overview. According to Bozeman , the first known case
of international arbitration occurred during the third milenium B.C. in
Mesopotamia.! Lagash, Umma , and Kish were three of about fi fteen
politically autonomous but economi cally interdependent Sumerian
city-states. When Lagash and Umma clashed over a boundary question ,
the King of Kish arbitrated the dispute in a manner that allegedly had
been revealed to him by the God Enh il. By rel ying upon arbitration
rather than force , the disputants had shown that interstate conflict
could be resolved by peace ful means.

Though cases involving the use of arbitration can be found in the
ancient Near East , its practice first became popular in the 7th century
B.C. where it spread from the Greek city-states on the Balkan Peninsula
to their colonies scattered throug hout the Aege an and lonian seas.
These early arbitrations focused primarily on establishing a general
framework for the political reconciliation of disputes , and onl y
secondaril y upon achieving a technicall y satisfacto ry liquidation of the
immediate issue .2 They we re carried out among the members of a given
league and , to a lesser extent , between opposing confederations. In each
instance arbitrators usuall y were selected from the citizen ry of a neutral
polis but , at times, groups of city-states , league assemblies , and the
Deiphic Oracle functioned as amiable compositeurs. By the Hellenistic
Age arbitration had become a commonl y adopted mode of pacific
redress. Tre aties often included compromissory clauses binding the
contracting parties to arbitrate future di fferences , and states such as
Rhodes gained wide recognition for th eir arbitrative skills. With the
ascendency of Rome , however , this longstanding pattern began to
change.
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Although some arbitrations during the Pax Romana did occur
between Rome and other powe rs , in the main they centered upon
controversies among states inside Rome ’s imperial orbit. Thus , rather
than arbitration functioning as a conflict resolution procedure between
independent states , it became a method by which the Senate (or its
appointees) could adjudicate differences within a large and
hetero geneous Empire. In short , arbitrations beg~r to assume the
character of a litigation . Whereas the earlier Greek arbitrations
pertained to the interstate political relationship which surrounded a
dispute , Roman jurisprudence engendered a trend toward dealing with
the legal technicalities of the dispute itself. 3

Interstate arbitrations in medieval Europe initiall y were very similar
due to the political p rimacy of the arbitrator. Instead of the claimants
bein g subordinated to the secular powe r of Rome , they were subject to
the sacral authority of the Papacy. 4 But with the decline of
ecclesiastical influence in teilurian matters , arbitra l awards increasingly
were decided by peers on the basis of equity rather than by virtue of
the third-party ’s claim to universal supremacy . Throughout the High
Middle Ages arbitrations of this sort transpired between the Italian
city-states and , by the 15th century , they also took place among the
Swiss cantons and the town s comprising the Hanseatic League.
Notwithstandin g this transfo rmation , arbitration s continued to be
“irregular and spasmodic ” until the 1 794 Jay Treaty between Great
Britain and the United States: “from this time forward ,” observes
Ralston , “they assumed a certain regularity and system.”5 Given the
existence of a patterned regularity in arbitration following the 18th
century , it therefore should be possible to generalize about the causes
and consequences of arbitra l activity.

Some Theoret ical A ssumptions. The orthodox view of world politics
is based upon the twin pillars of state soverei gnty and international
anarchy. But , as Masters reminds us . “if we speak of internati onal
‘anarchy ’, it would be well to bear in mind that it is an ‘ordered
anarchy ’.”6 That is , there are a number of regulator mechanisms
operative in the international system which ostensibl y mitigate conflict.
One such instrumentality is the framework of collective expectations
provided by legal norms . Keg ley has found a marked shift in this global
belief system away from norm s associated with the acceptance of force
as a legitimate means of national redress , and toward a steadil y growing
emp hasis upon conflict management throug h pacific methods of
dispute settlement. 7 In view of the importance attached to third-party
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settlements throughout history and , in the light of the current stress
laid upon achieving peace via amicable procedures , it seems appropriate
to ask why arbitration is generall y believed to be a viable way of
preserving peace.

Many advocates of pacifi c methods of dispute settlement answer this
question by arguing that states resort to war whenever misconceptions ,
wounded sensibilities , and arouse d national passions obscure alternative
modes of redress. From their van t age point , third-party arbitration
could prevent the outbreak of war because dispassionate intermediaries
would bring the facts of a dispute to light and propose an honorable
means for mutual accommodation. 8 Moreover , the likelihood of war
would also be reduced since the arbitrator offers a clear last chance to
the disputants; “if agreement is badly desired and further negotiation
out of the question , the arbitrator ’s suggestion may be accepted in
defaul t of any alternative .”9 As Randol ph has put it , third-party
procedures offe r distinct advantages in each phase of the settlement
negotiations.

In the initial phase. parties can more readily agree on the third party than
decide all important aspects of negotiating positions In the
intermediate phase , thir d parties can propose solutions which parties find
acceptable but cannot advance becau se of disadvantages for partial
interests in tak ing on a moderate position. In the final ph ase, th ird parties
can expect support from the public . . . in behal f of enforcement solutions ,
a support less freely extended to parties because of association with
conflict and partial interests. ’0

To summarize , then , arbitration appears to offe r “a potentially
powerful and flexible tool for the international settlement of
disputes.”l 1 And while not all writers agree , the l ogical implication of
this reasoning is that a strong inverse relationship exists between
arbitral activity and the onset of war. Having outlined what is assumed
to happen when states make the decision to arbitrate their differences ,
let us now turn to a consideration of the methodological approach
which will be utilized to evaluate arbitra l activity.

AN APPROACH TO EVALUATING ARBITRAL ACTIVITY

The Research ModeL “On no subject of human interest , except
theology ,” insists Gray , “has there been so much loose writing and
nebulous speculation as on international law.”I 2 Not surprisingly,
much the same has been said about other areas within the field of
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international relations. Indeed , the current state of international
relations theory is such that one observer recentl y commented that we
still “do not know where we are today . . . and what little reliable
feedback we have suggests we are not where we want to be.” 1 3 In
response to such gloomy pronouncements several authors have argued
that the field is now entering a postbehaviora l era. What this implies is
not exactl y clear. On the one han d, postbehaviora lism has been
described as a techni que of philosophical investi gation founded upon
historicist epistemology , and , on the other , it has been portrayed as a
problem- oriented focus upon substantive issues. 14 The crux of this mot
de l ’enigme seems to lie in divergent interpretations of the linkage
between knowledge and action. Some individuals argue that the
behavioral study of international relations has not uncovere d any new
nontrivial relationships; others state that we have generated kn owledge
but have failed to remp loy it; and finall y, a third school of thought
holds that we have misused our research findings. 15 Th ough each group
differs in its diagnosis of the malaise afflicting the academic study of
international relations , one common prescription has emerged—a strong
dose of relevance.

Irrespective of the apparent convergence beneath the banner of
relevance , disagreement still can be found over the query , “What is
relevant?” Obviousl y there are various criteria for jud ging the relevance
of a particular study ; e.g. , criticality , timeliness , targeting, and
feasibility. Thus , rather than merel y reflecting the perceived importance
of the issue being researched , relevance frequently has been defined as
anticipating potential problems and coping with a policymaker ’s
resource needs. Seen from this perspective , relevant research is app lied
research.

Although references to the pu re/applied dichotomy are replete
throughout social science literature , several questions have been raised
about the validity of this idealization. Brecht , for instance , points out
that “theory , instead of being well-prepared in advance , is often rather
clumsil y being formed while we are going ahead.” 16 Similarly, Kap lan
asserts that

mu ch of wha t is called ‘applied ’ science can be seen as such only in a
subsequent reconstruction: a theory is developed in the course of dealing
with a problem of so-called ‘applicat ion ,’ it is abstracted from such
contexts , then afterwards referred back to them as ‘app lied science.” 7

On the practical side , too , the pure /app lied idealization has been
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criticized. As Coh n G ray obse rves , the scholar simp ly “cannot act as an
academic problem-solving fire bri gade. ”1 8 To attempt anything of the
sort , continues Eayrs , is simp ly unrealistic.

The history of recent international relations is strewn with the litter of the
schemes  of i n t e l l e c t u a l s - t u r n e d - p o l i c y  makers , or of
intellectuals-turned-policy advisers: schemes contrived in haste , put
forward in conceit , and abandoned , as soon as m a y  be decently possible. 1 9

But , notwithstanding these ‘~riticisms , both pundits and forei gn policy
practitioners alike have asked that the theoretician engage in
action-oriented research.

Numerous strategies have been forwarded in order to carry out this
request. For exam ple , scholars have been urged to focus on design
exercises ; use manipulable independent variables ; cmploy less abstract
dependent variables; and be more attentive to the problems surrounding
the transmission of emp irical findings from the academic to the
policymaking community . 20 To be sure , all of these suggestions would
help overcome the f equen t failure of decisionmakers to use the results
of international relations research. But perhaps a more fundamental
strategy would simp ly be to reverse the conventional format of
independent and dependent variables , and then shift our research
attent ion to impact evaluation. Whereas in pure research one beg ins
with a dependent variable r and tests whethe r independent variables XI ,
x~ , X 3 .  . ., x~ will exp lain its variation , in evaluation research the
opposite occurs. That is to say , one begins with an independent variable
(activity x) and asks whethe r it will achieve outcome y. The major
difference between the former and the latt er , writes Suchman , is one of
purpose and not of method; “evaluative research is , first and foremost ,
researc h and as such must adhere as closel y as possible to currently
accepted standards of research methodology .”2 I Thus , by treati ng
policy outputs as independent variables and adhering to the canons of
evidence found in social science , one should be able to provide the
decisionmakers with highly relevant fin di n gs ; mos t notabl y, an answer
to the very practical question of what impact resulted from a particular
activity.

There are two distinct ways to conduct evaluati on research . The
most common apptoach is to use a “goal attainment ” model. Simply
stated , this type of model requires that the investigator begin an
evaluation by transl atin g a given program ’s general goals into a group of
specific , measurable objectives. Next , it calls upon him to examine 
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outcome of those acti vities designed to achieve each objective. l’inal ly,
it directs the investigator to conclude the evaluation by appraising these
program activities on the basis of effectiveness criteria which have been
established in accordance with eithe r a preexisting absolute standard of
excellence , or some relative standards that reflect the past performanc e
of similar programs.

The second approach to evaluation research is throug h a “systems”
model. Rather th an looking at the outcome of one decision unit ’s
activities , the investigator examines the large r behavioral whole formed
by the interrelationshi p between a set of decision units. Seen in this
li ght , an app lication of a goal at tainment model to the stud y of arbitra l
activity would lead one to analyze the responsive stage of the fo reign
policy process , while the systems model would lead to an analys.~ of
the emp irical contingency between systemic activity and outcomes. 22
Althoug h there are many compelling arguments in favor of both
molecular and molar studies of arbitration , lloffmann proposes that we
beg in “by stressing the links between international law and historical
international systems .”23 Gould and Barkun agree , and add that “much
work needs to be done on change s in the law that take place
concurrentl y with or as a consequence of basic changes in the
international system. ”24 Similarly, Onuf has noted that a quantitative
analysis of international law could prove usefu l “if trends in the law
were measured and these trends correlated with other forms of social
change .”2 5 As a result of these suggestions , plus Singe r ’s contention
that research priority must be given initially to understanding those
ecological factors that provide the context within which nations
behav e ,26 the decision was made to ut ilize the systems mode l for
evaluating the impact of arbitral activity on interstate conflict.

The Spatio- Temporal Domain . With the outlines of our evaluation
model now set , let us turn to the issue of how it will be employed to
analyze arbitration e fforts. Since many authors have charged that
international law has only refle cted the normative orient ations of the
mos t active and influential states , the composition and membershi p
criteria of Singer and Small’s central and major power systems will be
used to define the spatial domain of thi s study . 27

Selecting the temporal domain , however , presents a greater
methodolog ical problem. While the literature on diplomatic history is
rife with alternative chronological break points which allegedl y
di ffe rentiate one historical internation al system from another , in the
main these watersheds have been established by postulati on. As Hinsley7



writes , such jud gmental assessments suffe r from at least two major
failings:

Historians arc liable to ante-date the completion of massive movements
because of their preoccupation with origins. They arc give n to ante-dating
the beginnings of massive developments for the same reason and also
becau se such developments are rarely fina lly completed: when the end of
one phase is usually but the preliminary to the onset of the nex t  it is easy
to mistake the onset of another phase for the beginning of an ent ire l y new
departure . 28

In view of the theoretical plausibility of several alternative benchmarks
since the Jay Treaty, plus our inability to choose between them until
the range of behavioral oscillations withi n the international system has
been grounded with observational data , perhap s it would prove use fu l
to adopt a diffe rent approach to examining the impact of arbitration.
Instead of attempting to deal with a sequence of discrete systems whose
temporal boundaries have yet to he ascertained , the following anal ysis
simply will focus on the period bounded by the Congress of Vienna and
World War I insofar as many scholars conside r this era to have been one
in which the perceived salience of conflic t resolution throug h interstate
arbitration reached its zenith.

Several reasons have been given for this at t itude.  Some writers point
to the importance of the arbitrative settlement of US claims that the
United Kin gdom had violated her neutrality ’ by permitting the
Confederate privateer A labama and its supp ly shi p Georgia t o be
constructed in British shipyards. 29 “If the Jay Treaty of 1794 rescued
arbitral process as a means of settling international disput es from
desuetude ,” argue Simpson and Fox , “the Alabama claims
arbitration . . . gave the process a new impetus . . •“30 It is thought that
this momentum was induced by the utilization of a novel tribunal
structure to successfull y resolve conflict between what Fawcett called
the “vital interests ” of the two countries . 3’ Under the 1871
Washington Treaty each state appointed one member to the arbitra l
tribunal , and additional members were selected by the Emperor of
Brazil , King of Ital y, and President of the Swiss Confederati on. With
the preceden t of a collegiate international tribunal established , students
of international law generally conclude th at arbitration gained renewed
presti ge and widespread popularity. 32

Still other writers poin t to the importance of additional events as an
indication of the upswing in the perceived salience of third-pa rty
arbitration as a mode of conflict resolution . Rhyne , for instance , asserts8



that  the settlemen t of the I ~)2 Behring Sea Seal Fisheries case “greatl y
enhanced the presti ge of arbitration as an impor tant method of the
peace ful sett lement of international  disputes. ”33 In contrast , Read and
Tung stress the impetus given to arbitration by the establishment of the
Permanent  Court of Arbitration at the First Hague Conference. 34

Nor  do these contemporary observation s diffe r from the assumptions
l~~h c en t u r y  publici sts held about the efficacy of arbitration. As Figu re

I shows , the perceived salience of conflict resolution through interstate
arbi t ra t ion  steadil y increased following the Congress of Vienna ,
declimng slightly at the turn of the last century. Alternatively, the
perceived importance of nonbinding modes of conflict resolution only
increased until the 1 8 70’s, and rapidl y declined thereafter falling to its
nadir prior to the outse t of World War 1.35 In summary , owing to the
vast amount of theorizing which focuses upon the use of arbitration by
the most active and influential states in the century following the
Napole onic Wars , we shall limit our study to that spatio-tempora l
domai n during which arbitration allege ‘l y had a major role in
preserving peace.

Variable Operationalization and Hypothesis construction. Having
abstracted from the literature on dispute settlement the proposition
that arbitra l activity and war are inversel y related , our next step will be
to reformulate this middle-gauge theoretical assertion into more narrow
testable h ypotheses. Before this can be done indicators must be found
for each of the concepts in the above proposition. Thus , let us first
define the independent variables.

Invariabl y students of international political behavior ask three key
questions when scrutinizing arbitrative settlements. First , how
widespread was the phenomena? Second , which states were engaged in
its practice? And third , what types of issues were arbitrate d? These
queries suggest the need for measures which tap different dimensions of
arbitral activity rather than simpl y rel ying upon a gross frequency
count to monitor behavior changes. Toward this end the following
indices were constructed to probe the incidence of central system
arbitrat ions during the 1815-1914 time span:

i. Scope. The number of central system partici pants in arbitr at ive
settlements as a pe rcentage of the total central system membersh i p.

ii. Amplitude. The number of major powe r arbitrati ons as a
percentage of all central system arbitrations.

The raw data used in these indicators we re obtained from Stuyt ’s
comp ilation of internation al arbitrations since the Jay Treaty .36 This
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data source also furnished the ingredien ts for a third index of arbitra l
activity. In order to measure temporal variation in the kinds of issues
which have been arbitrated , the raw data were code d on the basis of the
issue-area typo logy suggested by Coplin and Rochester. 37 Four
categories were used. Type I issues pertained to contractual obli gations ,
pecuni ary matters , plus disputes involving the interpretation ,
modification , or disposition of treaties , conventions , protocols , and
other related agreements. Type II issues concerned the treatment of
nations , aliens , and minority groups (e.g., illegal arrests , arbitra ry
arrests , and the derogation of rights). Ty pe III issues dealt with
possessory and jurisdictional rights over territory, fisheries , and related
subjects. Lastl y, Type IV issues include d disputes arising from maritime
seizure s, confiscations , expropriations , plus question s resulting from
insurrection , civil war , and military operations. Coplin and Rochester
hav e argued that “broader and more powe rfu l segments of the domestic
political environm ent become mobilized” as one moves from categories
I throu gh IV , which in turn magnifies the issue significance “fo r the
forei gn policy decisionmaker and hence the national actor taken as a
collectivity. ”38 Assuming that this interpretation is warranted , the
following index will be used to probe yet another facet of arbitral
activity: -

iii. Intensity. The number of Type IV issues arbit rated as a
percentage of all central system arbitrat ions. Diachronic fluctuations in
these three indicators of arbitra l activity are shown in Figure 2.

Since much of the literature on international arbitration stresses the
role of major powers , a first step in evaluatin g the impact of arbitrati on
on war would be to compare the effect of changes in amplitude with
the effects of change s in scope and in tensity. However , amplitude is
only a crude measure of major power arbitra l activity. A better index
would measure temporal variation in the kinds of issues which major
powers h ave arbitrated. Table I gives the issue distrib ution of major
power arbitrations across time . Comparing Table I with Figu re 2 we see
that although major powe r arbitrations graduall y become less
prominent throug hout our temporal domain , the frequency of such
arbitrations continued to increase , particularl y after 1890. More over ,
while most major power arb itrations tended to be over disputes in the
least sign i ficant of the four issue-areas , after 1832 the amount of Type
IV arbitrati ons remained consistently higher than Types II and III .
Using the data in this table we can take a second step in evaluatin g the
impac t of arbitra l activity on war by creating the following index:
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iv. Salience. The number of Ty pe IV issues arbitrated by major
powers as a percentage of all major power arbitrations.

So far we hav e undertaken a reconnaissan ce fli ght in order to

TABLE I

ISSUE DISTRIBUTI ON OF MAJOR POWER ARBITRAT IO NS

(percentage figures *)

Di plomatic
Period ** Iss ue-Area

I II III IV N

1815-1821 56% 11% 22% 11% 9

1822-1847 58 8 8 25 12

1848-1870 42 21 17 21 24

1871-1889 34 7 28 31 29

1890-1914 42 8 20 - 29 109

Tota l 43% 10% 20% 27% 183

* Rows may not equal 100% due to rounding error

** The breakpoints used here are derived from Richard N. Rosecrance , Action
and Reaction in World Politics (Boston : Little, Brown and Company , 1963).

describe the contours of the arbitration data within our spatio-temporal
domain . Shifting now to the procedures used in operationalizing war ,
one immediately notes that there seem to be as many definitions of the
concept as there are writers. The operational definition and historical
data used here have been formulated by Singer and Small .39 In order to
be classified as an internationa l war , a conflict must involve: (1) at least
one political entity with a population of 500,000 and/or diplomatic
recognition by France or Great Britain ; and (2) over 1,000 battle
casualties among all participants . Once again our concern is with more
than just the mere frequency of a particular class of behavior. Therefore
we shall look at two diffe rent dimensions of war:

13
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L’. Magnitude. The number of nation-months resulting from all wars
which began during a given time span .

vi. Severity. The number of battle-connecte d deaths resulting from
all wars which began during a given time span .

Having discussed our operational indicators of both arbitra l activity
and war , it is now possible to state those evaluation hypotheses which
will be tested in orde r to make an inference about the consequences of
arbitration. Specifically, it is expected that all four measures of arbitra l
activity will be inversely related to the magnitude and seve rity of war
begun. To determine whether this is the case , two separate analyses will
be run. In the first we shall examine: (1) the simple bivariate
relationships between changes in the scope , amplitude , and intensity of
arbitra l activity and changes in the magnitude and severity of central
system war begun ; (2) the combined impac t and relative potency of
these three arbitration variables; and (3) the overall association between
the five indicators taken as two distinct sets of variables. In the second
analysis we shall ~Jrn our attention to the major power system for an
investi gation into the relationshi p between the salience of arbitra l
activity and the magnitude and severity of major power war begun. 40

TESTING THE EVALU ATION HYPOTHESES

A First Probe of the Data. Several methodological assumptions were
made when the arbitration and war data were organized for a statistical
analysis of the first group of issues listed above. First , it was assumed
that one coul d decompose the empirical world into hierarchical ,
unidirectional relationships which could be represented by a group of
recursive equations whose coefficients might be estimated through
ordinary least-square s regression. Second , it was assumed that the
dynamic nature of re ality could be captured through the use of rates of
change and lagged exogenous variables. Rates of change may be
introduced into a regression equation in various ways. If time is
interpreted as continuous, the n rate of change may be expressed by the
derivative of x with respect to time (dx / dt)  in a differential equation.
Alternatively, if time is viewe d in terms of discrete period s, then one
might use delta values (X t - xt - I )  in a difference equation. Because the
data employed in this study are ave rages ove r half-decades rather than
instantaneous readings such as a speedometer provides , a third
assumption was made that diffe rence equations would be appropriate
for our purpose s, even though time is in fact continuous. 41
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Table 2 shows the Pearson product-momen t correlations between
delta values and the scope , amplitude , and intensity of arbitral activity
and delta values of the magn itude and severity of war begun , where the
first three variables have been lagged one time unit.  Although the
h ypothesized direction in the relationsh i ps between scope , intensity,
and the two dependent variables appeared durin g the 1 8 1 5 - 1 9 1 4  span ,
the latter two correlations are not particularl y strong. Furthermore , the
anticipated inverse relationships between amplitude and the m agnitude
and severity of war begun did not materialize. Indeed the correlations
are so weak that there does not seem to be any association between an
increase in the percentage of major powers participating in arbitral
settlements at a given period and the amount of war which followed. In
sum , these bivanate relationships suggest that only the scope of arbitra l
activity has the predicted moderately strong inverse relationship with
the onset measures of war , and these correlations are robust enough
that they had less than a 5 percent probability of occurring by sheer
chance. Interesting ly enough , a comparison of Figures 1 and 2 shows
that the perceived importance of arbitration as a mode of conflict
resolution also tends to co-vary with the . scope rathe r than the
amp litude or intensity of arbitral activity. V

TABLE 2

BIVARIATE CORRELATIONS BETWEEN INTERSTATE ARBITRATION

AND THE ONSET OF WAR

Lagged Amount of ntra l Svst~m War BegunDimens icn of
Arbitral Activ itj Magnitude Severj~y

Scope - .62* - .56*

Amplitude .10 .01

Intensity - .37 -.2

*

Si gn ificant at the .01 level with a one-tailed t-test
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Besides looking at the bivariate relation shi ps , we also are interested
in the relative potency and additive impact of the three independent
variables upon war. The statistical procedure used to ascertain the
causal potency of each variable was stepwi se multi ple regression. in
essence , this technique repre sents “something of a halfway house
between multip le regression analysis and full multiequation causal
models.”42 It computes a sequence of multip le linear regression
equations adding that one variable at each step which makes the
greatest reduction in the erroi sum of squares , possesses the highest
correlation with the dependent variable partialed on the variables which
have already been ad ded , and has the highest F vaiue. The use of this
procedure has several advantages over standard multip le regression. In
the first place , stepwise regression rank orders the independent variables
accordin g to their relative potency and , as Alker points out , this
ordering has a causal interp retation in that “the various partial
regression slopes measure direct effects.”43 In the second place , the
relative potency of any independent variable calculated with standard
multip le regression may be artifactua l insofar as this procedure simply
regresses the first predictor variable provided by the independent
variable list on the dependent variable , determines the residuals and
then regresses these residuals against the second listed independent
variable , and so on. Given that stepwise multip le regression iterativel y
searches the entire list of independent variables for the single variable
which best accounts for the variance in the dependent variable and then
analyzes every n-variable combination for the best model , it seems to
constitute the most suitable procedure for our purposes.

Tables 3 and 4 present the results of the stepwise multip le regression
analysis. As can be seen by its entry on the first step of the regression
equations , the scope of arbitral activity is clearly the most potent of the
th ree independent variables in accounting for both the magnitude and
severity of war begun. In contrast , intensity still ranks as the second
most potent variable in each equation; while amplitude , the least potent
of the three variables does not even appear in the magnitude equation.
Taking the independent variables in each regression togeth er we can
account for 47.5 percent of the variance in the magnitude of war
begun , and 35.5 percent of the variance in the severity of war begun.
Correcting the sample size and the number of independent variables ,
however , these fi gures fall to 44.1 and 27.4 respectivel y. 44 In other
words , our arbitration variables do moderatel y well in exp laining the
size of ensuing wars , but do not account very well for their
destructiveness .
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TA BLI 3

A STEPWISE MULTIPLE REGRESSI~JN AND PATH

ANALYSIS OF THE IIAGNITUOL ~ WAR BEGUN

Step Independent Increase in Multiple
Number Variable Entered Coefficient of Determination

1 Scope . 3785
2 Intensity .0959

Scope ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .72

Intensity - .31 

Magnitude 

R .689

k’ .475

TABLE 4

A STEPWISE MULTIPLE REGRESSION AND PATH

ANAL YSIS OF THE SEVERITY OF WAR BEGUN

Step Independent Increase in Multip le
Number Variable Enterea Coe fficient of Determination

1 Scope .3095
2 Intensity .0352
3 Amplitude .0100

e
Scope -.56

Intensity 
.80

~~ Severity
Amplitude _—.-—-—-—-

~~~~~~
‘

~

— .10 R - .596

.355
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Along with the multip le regression results , Tables 3 and 4 also
contain simple path diagrams which show the direct effect of each
independent variable in the stepwise models upon the dependent
variables. These paths are standardized partial regression coeff icients.
Since inu ltico ll inearity is not a problem in either regression ,45 the
indirect effect of each independent variable on the onset measures is
negligible . The most notable direct effect which appears is the negativ e
relationship between scope , magnitude , and severity. Once again the
intensity of arbitra l activity is inversely related to the amount of war
begun , though it has a greater impac t upon the magnitude of those
war s. Final l y, the percentage of major powers settling their disputes
through arbitration likewise displayed the hypothesized negative impact
upon the severity of war , but the relationshi p was not very pronounced.

Having thus portrayed the additive impact and relative contributi on
of the three independent variables upon each speci fic dependent
variable , we may now conclude by probing the overall relation between
the arbitr ation and war variables taken as two ‘ combined groups.
Canonical correlation can be used for this task . It derives a linear
composite from both sets of variables th rough least squares anal ysis ,
and then finds the maximum correlation between the two sets. Because
canonical correlation is a generalization of multip le regression with m
dependent variables , more than one equation is calculated , and more
than one canonical correlation is produced. The trace correlation
provide s a measure of the relationship between all of the resulting
canonical correlations. Hence , the square of the trace correlation gives
the proporti on of variance in one set of variables which can be
accounted for by the other. 46 When a canonical correlation analysis
was performed on the three arbitrat ion variables and the two war
variable s, the square d trace correlation indicated that onl y 34 percent
of the variance in central system war coul d be accounted for by arbitr al
activity. Although a linear composite of the former cannot exp lain
much of the total variance in the linear composite of the latter , the
earlier multip le regression analysis of each individual dimension of war
begun still lends some support to the proposition that arbitration and
war are in versely related.

A Second Probe of the Data. Thus far we have looked at the
relationship between changes in three different dimensions of arb itra l
activity and subsequent change s in the magnitude and severity of
central system war. The results of this preliminary analysis indicate that
the amount of interstate arbitration tends to have more ~f an e ffect
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upon t h e  size and duration of wars than upon their  destructiveness. In
addition , our results also show that the proportion of states willing to
settle their quarrels through bindin g third-party procedure s constitutes
the most important aspect of arbitr al activity. lV o put it another way,
changes in the percentage of major powers which choose to arbitrate
their disputes do not seem to be strong ly associated with any decline in
the onset of future war. But , before rendering any final judgement on
major power activity, a second anal ysis is in order -- one which assesses
the impact of great power arbitrations from an alternative perspective.

In order to examine the impact of major power arbitrations more
closel y, we shall test the hypothesized inverse relationship between
lagged values of the salience of arbitr al activity and the amount of
major power war begun. Once more , two onset measures of war sh all be
used: magnitude --the number of nation-months resulting from all major
power wars which began during each 5-year period , normalized for
system size; and severity — the log (x + 1) value of battle deaths from all
major power wars which began during a given half-decade . However ,
this time absolute rather than delta variable will be used in our
analysis. 47

f A B L E  5

THE RELATIONSHIP BETWEEN THE SALIENCE

OF ARB I TRAL A C T I V I T Y  AND T HE UNSET OF WA R

~~~~~ ~~ ~~JPL ?P~ L~~L ~~~~
M~~nitude Sever i ty

Rank-Order Correlation - .37 - .68

Product-Moment Correlation - .22 - .50

t-test (df=17) - .91 -2.39

Reg ression Coefficient -7.~ 3 -2.92

Standard Error of Estimate 10 1.53
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Table S presents the results from this analysis. The most obvious
finding is that the regression and correlation coefficients all are in the
predicted negative direction. By having arrived at these results throug h
two different procedure s, our confidence in them has been substantially
increased. It is also noteworthy that salience accounts for much more
of the variance in our dependent variables than amplitude. Thus ,
although the previous analysis suggested that major power arbitrations
did not have much impact upon war , it is now evident that the
arbitration of cert ain types of issues by great powers does have
significant imp lications for conflict resolution , especiall y when one
examines the severity of subsequent wars.

SYSTE M STRUCTURE AND ARB I TRA L ACTIVITY

With our tests of the evaluation hypotheses now behind us , we can
now turn to the question of the international “climate ” necessary for
major powers to arbitrate their most important differences. While there
are many properties of the international system which coul d be
anal yzed , much of the literature on pacific methods of conflict
resolution points to the role of military capability, or war potential , as
a key determinant of the salience of arbitral activity.

According to Rostow , the most important issue presentl y facing the
US fo reign policymaking community is whether the diffu sion of
military power throughout the world can be organized in ways that lead
to peace rather than violence and chaos.48 One school of thoug ht on
this issue of capability distribution holds that the probability of war
decreases whenever military power is concentrated in the hands of a
few countries . 49 While a consensus has yet to materialize over the
precise thre shold deemed necessary , most scholars of this persuasion
state that high levels of capability concentration breed order and
predictability since mutual spheres of interest are clearly defined , and
the dominant actors are able to moderate the use of force by others.
Given this premi se, amicable procedures of grievance settlement
presumably would flourish within such an environment.

In opposition to this view, many individuals contend that , instead of
being conducive to peace ful intercourse , situations of preponderance
are inherently unstabl e . Drawing upon the experience of national
economic systems, Mode lski has argued that markets dominated by a
few large firms are subject to the instabilities of cutthroat competition
and the “havoc that is liable to be wrought by the collapse of one of
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these giants  50 An important  corolla ry which is often added
states that the amount of ’ international violence is determined b y the
rate at which capabili t ies move between major powers. The rational e
behind this supposition lie s in the alleged impact of systemic
uncertainty.  Since relative strength is difficult to assess during periods
of Iluidi ty,  national leaders are said to be wary of engaging potential
adversaries on the battlefield whenever capabilities are in a state of
flu x. 5 I Shift s in the distribution of power , therefore , may prompt
states to use peaceful means to settle disputes.

To be sur e, advocates of the preponderance school disagree. In their
estimation any such flexibil i ty migh t impede conflict management. If
we are to curtail the incidence of warfare , they insist that obstacles to
decisionmaker misperception must be eradicated. Thus , as long as the
apportionment of capabilities between a few major powers remains
fixed and conspicuous , it is felt that the possibility of war through
miscalculation will he minimized and , in turn , the incidence of pacific
settlements will increase.

On what grounds are we to choose between these competing
perspectives? ( ‘learly , no theoretical agreement exists on the causal
nexus between capability distribution and the use of conflict resolution
procedures~ and , to dat e , the empirical results from data-base d studies
have not shed enoug h light on the matter to allow us to reject either
view. 5 2 Consequently, the following two variables will be used to study
the impact of capabi l ity distribution on the salience of arbitral activity:

vii. Concentration. The extent to which demograp hic , industrial , and
military capabilities are concentrated among the m ajor powers.

viii. Movement. The number of percen t age-of-capabilities shares
which have been exchanged within the major power system. Both
variables come f V rom data collected b y the Correlates of War Project. 53
The fo rmer combines six separate indicators of a nation ’s war potential
(i.e., total population , urbanization , energy consumption , iron or steel
pr oduction , military expenditures , and armed forces size) into a
composite score ; and then measures the ~xtent  to which these
capabilities are concentr ated among the great powers. By way of
contrast , the latter monitors any shifts in the composite capability
shares held by each nation within the major powe r system. The values
of these variabl es hav e been aggregated by half-decade and lagge d one
time unit for our analysis.

Table 6 gives the results from the analysis of th e relationship
between capability concentration , moveme nt , and the salience of
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T AB LE £

THE RELATIONSHIP BETWEEN CAPA BjLI~~ D I ST E I B U T I O N

AND THE SAL N~ CE OF ARB IT’RAL AcTrv rrY

D i r ~ens ion oJV Ca pabfl i~y O  is t r ibut  ion

Concentration Movement

Rank-Order Correlation - .21 - .54

Product-Moment Correlation - . 12 - .49

t-test (df=16 ’l - .48 -2.24

Regression Coefficient -1.47 -57.19

Standard Error of Estimate .30 .26

Sal ience = .92 -.07 Concentration -1.13 Movement

P = .50

= .25

Standard Error .27

arbitral activity.54 Looking at the bivariate results first , we see that
both independent variables are inversel y related to the dependent
variable. Capability movement is moderately related to salience , but
there is only a weak association between concen-tration and arbitration
salience. When we compare the standardized regressio n coefficients in
the multivariate anal ysis , these preliminary results are sustained. The
degree of capability mov~ment among the major powers is the most
potent of the two predictor variables. Indeed , the multiv ariate model
does little better than the bivariate capability movement model in
accounting for the salience of arbitral activity. In summ ary , then ,
during the period between the Congress of Vienna and World War I , the
major powers tended to arbitrate important issues whenever little
movement of capabilities occurred among these countries; and , to a
lesser extent , wheneve r war potential was diffused within the system.
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CONCLUSIONS

The codification of international law has long been sought by
advocates of world peace through interstate arbitration . Yet , desp ite
the many notable attempts to organize legal cases into a coherent body
of law , researchers have been hesitant to convert this wealth of
info rmation into longitudinal data which could be used to examine
diachronic changes in arbitral activity. Instead they have pre ferred to
do idiograp hic studies of discrete cases involving arbitration. While
these works are extremely important for the insights they give us on the
particular cases they study, they cannot establish nomic generalizations
regarding the cause s or consequences of arbitral activity.

But this study has not attained that objective either. While our
ultimate goal is to establish those covering laws necessary for
deductive-nomologic al exp lanations , the research fin dings uncovered
here are simply contingency generalizations which possess several
li mitations. First , because the magnitude and severity of war which
actual ly occurred was regressed against arbitral activity, this study does
not tell us what “potential ” wars were prevented , or what might have
happened without arbitration. Second , the possibility of a nonrecursive
relationship between our variables was not examined though
preliminary evidence shows that a positive association exists between
the termination of war and the incidence of arbitration. And third ,
owing to the restricted spat io-temporal domain which was analyzed , the
question still remains over whether the same relationships found in this
stud y also existed during other periods.

Nonetheless the correlational knowledge uncovered in this stud y has
allowe d us to undertake an evaluation of~nternat ional arbitration from
the perspective of a systems model. During the two decades which have
elapse d since George Kennan ’s trenchant criticism of the
“moral-legalistic ” approach to international problems , the impact of
such conflict resolution procedure s as arbitration has been debated
without  o ie side being able to muster enoug h substantiation to
convince the other. The aim of this study has been to obtain empirical
evidence on whether , durin g its hey day, major powe r arbitratio ns had
any effect on war and , if so, under what conditions did they occur. We
have found that , when war potential was spread among the major
powers and national capabilities showed little movement , the great
powers tended to arbitr a te important issues , and these arbitrations had
a d ampening effect on future war. Today arbitration still is used as a



mode of conflict resolution. Reithel ’s anal ysis of 34 pacific settlement
treaties and 2 ,017 clauses taken from 8,661 treaties registered with the
United Nations from 1 945 through 1965 indicates that arbitration
ranked second only to negotiation in the number of times ~t was
mentioned. 55 Hence , by engaging in an evaluation of previous
arbitration efforts we have taken a step closer to determining whether
the optimism of Archidamus or the pessimism of Chuan g Tzu provides
us with better counsel on the ram ific ations of these treaty
commitments.
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