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- The preposed study to-be outlined here has three goals: first, to find the
dimensions of variation among nations with respect to their dyadic conflict behavior over
a continuous series of months and to compare these month to month dimensidns with
'dimensions derived through employing an annual time frame; secondly, to ascertain the
groups of nation dyads that exhibit similar patterns of conflict behavior over time;
and thirdly, to discuss the profiles of dyadic conflict behavior for each of the
groups delineated in the analysis.

Data have been collected on several measures of foreign conflict behavior over 275
dyads for 1963. These data will be reorganized into 12 month periods, intercorrelated,
and factor analyzed. The factors derived from this analysis will then be compared with
those derived from the-1963 study  of -Hall-and Rummel, 27, Factor scores for each dyad
will be calculated to determine its position along the foreign conflict dimensions.
These scores will then be used in the calculation of distances for grouping by direct
factor analysis and hierarchical clustering schemes. Profile delineation will be
computed using the factor scores for each of the groups derived in the analysis.
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I. ABSTRACT

The proposed study to ba outlinad here hos three gonlst  first,
to £ind the dimensions of variation smong nations with respect to thedr
dyadic conflict Lchavior over o contiuuous serdies of months and to
compare these month to wonth dimcunsions with dimensions derived through
enploying an annual time frame; sccondly, to ascertain the groups of
nation dyads that exhibit similar patterng of confliect behavior over tiwme;
and thirdly, to discuss the profiles of dyadic conflict behavier for each
of the groups delineated in the analysis,

Data have been collected on several measures of foreign conflict
behavior over 275 dyads for 1963, These data will be reorganized into
12 month periods, intercorrelated, and factor anzlyzed., The factors derived
from this analysis will then be compared with those derived from the 1963
study of Hall and Rummel, 27. Factor scores for each dyad will be calevlated
to determine its position along the foreign conflict dimensions. Thece
scores will then be used in the caleulotion of distances for grouping by
direct factor analysis and hierarchical clustering schemes. Profile
delineation will te computed using the factor scores for ecach of the groups

derived in the analysis.,

.II. THE STUDY O INTERNATIONAL RELATIONS

It is now commonplace to say that the study ef international
relations has been undergoing a scientific revolution, This revolution
scons to be a generally accepted fact,l 1f any work can signify the shift
to more systematic, scientific inquiry, it is Quincy Wright's A Study of

War, 90, which duells upon treuds, themes, systeratic methodologics, and

the contributions of the social sciences to international relations. The
new emphasis upou analytic components is npg divorced frow the older

schemes, hewever, Concepts central to the field before the revelution -



stil) title the chaptevs of tentus,2  The heavy anadytical cmphusis of
current research in iaternatioual relatiouns bas served to tie together oldex
conceptls into o theorotical and explinatery nexus, Yhic process was
initiated early by the now classical works of Cary, 11, and Morxganthamn, .42,

righteen years ago, Havold Cuetzkow set forth a design for
international relations reseurch and theory that pointed in a constructive
divection, 25. Guetzkow's idea is simply that the field was so extensilve
and complex that the best procedure would be to build some clusters or
dslands of partial theory and rescarch, These clusters were to be connected
gradually as relationahips among the parts became clarified., The litera-
ture on self-examination and evaluation has grown in the eighteen years

3 g0 too have the quanti-

since Guetzkow wrote hils challenge to the field;
tative studies in international relations.%

In another important eafly.work on theory, Charles McClelland, 38,
has suggested that we consider the difference between the body of litera-
ture on vhat constitutes a Theory or model and the "theories" of inter-
national relations., Looking &t Theory, there ave two systems with which
every scientist deals, First there is the analytical system composed of
absolute truths. This system represents an organization of axioms relevant
to the substantive interest of the analyst, In addition to this system,
there is the empivical system about which our perceptions provide knowledge,
The interfact between the analytical and empirical system is the concern of
science, At dssuce is the accuracy with which this connection is made.

Srrme———— stae

rationale on vhich it bases its acceptance or rejection of hypotheses,
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There liave beeu o number of aluernative analytical systens cuployed
Jn an attewpt to comprchend the enpivica) systen. 7The most videly
cnployed method for orsaniaing axions is used in the Jogical onalyces of
the traditional approeach, These attenpts are quite compatible with the
more current, mathematical approaches os has been denonstrated by Russell

and Whitchead in Principea nathamatiica, 68, There have been quite recent

attenpts to define an analytical system in this manner, The work of
Galtung, 22, and leintz, 32, are the logicgl organization of a serics of
hypotheses stemming from concepts of rank disequilibrium,

Proponents of logical approaches in international rclations include
Rosecrance, 58! Burton, 93 Liska, 323 Moldolski, 46; llaas, 325 and
Deutsch, 9. These writers' elaboration of an analytie conceptual scheme
is an acknowledged move towards a science of international relations. In
being theoretically explicit and in talking in terms of causal relationships,
the proponents of this outlook are self-consciously "scientific." But
they are scientific largely in form and not substance, Knowledge cannot
be accumulated because there are few systematically orpanjzed findings,
Generalizations caﬁnot be disproven because they lack empirical specifi-
city. And theories, such as Equilibrium, camnct be tested because they
Jack logical or mathematical rigor.

In the past decode other analytical systems have been used in
increasing regularity. The newer techniques can be distinguished from
the earlier traditional approach in that they all have attewpted to in-
crease the rigor of their definitions to the point vhere verbal distine-
tions between cases or objects is replaced by quantitutive distinctions,
This devéIOpment can be traced to two groups. Within political science

departments, younger wmen were developing who had had nathematical or
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enpdneerfuz bactovennds,  Scholars Jihe Breave, Adker, Penlen, and fansd
are umens this woe prowp vhese doveleprent colnefded vith the navencat of
nore trodZtsens)iy tvatned wen dnto nathevstiesl sanldysies QicClellend,
Siuger, Beutach, Feol, and Nerth). At the sane tlue, pefentiots and
seholers trasncd $n other disciplines nid pothodelogies and coneorned
about the consequences of another wvorld var, Licpon te eontent preveiling
approaches and concepta, Research by Klincberg, Cantrll, Richardsea,
Rappaport, Guetzkew, and Schelling are all cxanples of this fervilization
fron other ficlds,

Perhaps the most widely caployed organization of cupirical models
in international relations has been statistical fnvestigation, The
statistical analysis of operationally defined concepts has taken tuo
directions, The most frequcutly used approach hus been desexiptive, The
work of McClelland, 4), Noxth, lolsti, and Bredy, 50, Singer and Smull,

71, and Tanter, 84, fit into this group, Thesec umen have attempted to
define concepts of substantive interest by employving a single variahle to
represent each concept. Enploying statistical teeclimiques, they have then
compared sevexal of thésc concepts,

Some statistical analysts have been explicitly inferential in thedr
approach, That is they have ctated an expected relationship and then
'tested te see if thelr concepts exhioited these rclationshipé. Anong the
scholars working in this area have been Riker, 57; Zinnes, 96; Kaas, 33 and
Brody, 8.

Another attempt to develop an analytical system has been through the
use of probability models, Probability models have been used by only a few

scholars interested in international relations. Horovath has studied
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the prebabiliey distsfdefons of vers ead predfeted thedy terninetien, 33,
e Weles €8, 90; Yoaredd, 4% ead Righerdeen, $41 have elso ptuvdied
prebzbil ity dicirfbngfovs ef he ocgwsrvnge of wielvot confdiets,

Arerand ive evplpifesd syrtoans have beep davelapud fron the
vathenaties pogaefeted with daser adovlia. Yhie branch ef sathecties
has hed cencidevedle fopeet ex the stedy of Rutersatfonnd relations. Yo
related theoreticad epsreaeles 1o Wheary doveldepncit, bath velydng upsn
linear algebra, hzve arfsca. The wsvost 6f e (vo has hoen thr praph
theoretical attenpte te deserile ghruciure by Brens, 73 ieCle)dein, 39
and Narary, 28, The sceew? and porhape nest widely eppleyed of the linsar
algebra technigues has bean factor anvlyeds., The questions asked In tlie
approzch are of the foras To wvhat extent §r a set of vectors linasvly
dependent upon ezch other for a given range of valuesg, end vhiet ave the
nindnun nusber qf veertors vhich ean represert these valuer, Thie nethad
of looking ot reality conciders a serfes of vaviables as vectews spunning
the space vhich locates thie entitfes befng studicds 1t proceeds to
delincate the scores for entitica on the minfuus set of aincnsions necded
to represent the orfgined variable vectors, The teclnfaue 16 exployed at
least tacitly Ly Russett, 693 Alkex, 1; Yaster, €55 Buy, 10; Ruincl, 62
Cattel), 153 Cregs, and Bauks, 243 end Denton aad Phillips, 18,

A fina) form of wodel building bas relfed upon classicyd methactics,
(Richardson, 56; Smoker, 75; aud MeGuive, ,43), In elassicel tiethenatics
one considers the verizbles as coordinates of the space bedng enulyncd and
then delineates the velationship between the varizhles by plotiding a func-
tion. This method Leging vith knovledge of lLoth the indepeadont and
dependent variables and sceke the functions and coefficionte vhich relate

the two sets of data, Classical mathenatics Is Jdistinguishable from



6
factor malysds dn this rospeet os the latter agsvmes that data on the
dependent varieble and o Linear function ju assamed,  The object of factor
analysin in to eseertain the linear fanctlon whileh beut velates the
dependent variables to ¢ set of uwnderlying, but unobserved dndependent
variables,

To date, analytical models have been caployed mostly in deseribing
and organizing the empivical system, John R, Platt has pointed out that
there is a developmental stage in which every sciceunce passes, 54, This
stage includes an carly period of cemphasizing description and tasonony
building., The passage thrvough this stage must be as guick as possible so
that theory can become an Integral part of the field, Currently, there are
few rescarchess in international velatiovs who have an explicit theoretical
model. Riker's conlition bullding wodel, Rumel's ficld theory, and
Galtung's rank disequilibrium theovy are among the fow explicitly stated
models,

CGiven the current descriptive stage of politicel science, a .
distinction should be made between wmechanistic aund abstractive theories
of reality. 7The esscnce of a mechanistic theory is that some form of
visvalizable picture gheuld always be cuployed, That is, one euplains the
nathematical relationships between his variables by introducing a series
of substantively plausible intervening variables that have not been
enalyzed, but are cxpected to explailn the relaéionships. Examples are:
Deutsch and Singer, 20; Russett, 70; ¥, Hass, 29; and Siunger and Small, 74,

Turning from mechanistic theory to abstractive theory formulations,
these attempts accept the mathematical relationship as being dnterpreted
without the addition of a series of mediating or iuntermediavy variables. It
is asserted that while there wmust be a series of apents acting between

the variables anslyred, apy attempts to delincate them would resnlt in an




infinite scarxch of plaugible intervening variables. Lxamples of work
employing an abstractive point of view ave: leClelland et al, 42;
Rumael, 67; and Smoker, 73,

The advance of scientific theories in internationul relations
certainly awaits the further development of wodel building, The unfolding
of an analytical model is not divorced fiom the descriptive and taxoncmic
stages of development, however., While this study will be descriptive in
nature, it will certainly not be atheoretical, I will take an abstractive
approach to delineating relationships in my analysis, DMy approach to the

development of an analytic system will be through factor anmalysis and lincar

algebra,

III. FOREIGH CONFLICT BERAVIOR

The study of internationa; conflict is not limited to any one
discipline., Scholars of almost every disciplinary baclkground have analyzcd
International conflict. £ basic distinction is discernible within this
group, however, Those who have approached international conflicit from
the psychological or sociological disciplines have assuwmed that conflict
represents an abnormal type of behavior much like a mass mental siclness,
(Pecar, 52; Grace, 23; MHead, 45; Allpovt, 2; ¥reud, 21; and James, 35),
Political scienfists and systems theorists have more often tended to Jook
at conflict as representing normal interaction in the face of competing
goals on the part of nations (Sunyder and Paige, 80; Orvganshi, 52;
Wright, 52; Boulding, 6; McClelland, 40; and Schelling, 71},

This analysis will follow the latter atlempts by defining conflict

behavior as "opposition among social eutities directed against one avothar.,."

.
3

(Wright, 92, p. 146), end as "an adjustment process in which, s opposing

energy systems meet, the energy of cech is directed sgainst the other to
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remove, dominate, or destroy it..." (Cary, italics omitted, 12, p. 301},
L will mzke the distivetion bctveon.scvoral common conponents oi conflict:
there appears to be a gituvation in which two _or more parties divect their
encrpy ab cach other's cxpence (Rummel, 62, p.o 4).

Since "conflictual behaviors ave those designed to destroy, injure,
thwart, or otherwise control anothier party ow other pavties..." (Huck and
Sayder, 44, 213), ore should be able to neasure each behavior in terms of
specific acts (e.g., attacke or warnings) or occurrences reflecting the
agaregation of such attacks (e.p., war). These acts are considered to be
dyadic; thot is, they ordginate in onc nation and are directed at another,
Examples of such dyeds are the United Status to MNorth Vietnam, Soviet Union
to Chira, Isvacl to Jordan, and Jordau to Israel,

The focus of wy interest in conflict is on interaction--on the
interplay of cowduct - and, therefore, on socizl process much more than on
observed oxr attributed traits of the actors. In the terminolopy now rising
in the international velations fiecld, McClelland, 40; Rosenau, 59;

Singer, 723 Snyder, 79; and Sondermann, £2, the crphasis is on the
werkivas  of the international conflict system move than on the analyses
of foreipn policies. I wish to bring into focus a large nunber of the
aspeets, modes and funzations of international political cenmunications,
Others have suggested approachies for analyzing this intervational conflict
systen,  boulding, 6, for example, has shketchoed a statie model of competi-
tion within vhich he locates the concept of conflict. Parties to conflict
ave identificd, the “positions" of parties in a behavior space ave con~
ceptvalized, and conflict is defined Yas a situation of competition in
vhich the porties ave avare of the incompatibilicy of potential futuve
positions, &nd in vhieb cach pavty wishes to occupy a position vhich i3

incompatible with the uishes of the othex" (p. 5). The veeult is the
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identification of the indifference area (or "set"), the ceafliet arce, ond

tho trading or bLarguining arca. Boulding's next siep is to sketceh in a

ot

dyn?mic rodel,  This catoension of his static podel borrew: heavily froa
Richovdsen processzes end classical nmathenaties, The yeseavch prepored
here will investigate a dynunic cxteneion ginilar to Boulding's but
enploying linear algebra and facter annlysis,

Boulding's thought proveking picce is especially applicable dn the
current pericd of international politics, The pest Uordd Ver JI1 pericd
has produced o great deal of conflict., %uis behavior betucen nations hos
tended to cloud the cleer distinction between pecce and wvar,  Throughait
this period, severnl gituations have exhibited quasi~peace alternating with
quasi-wer relationships; Indian-Pakistan sad Arch-Teraeli relutions provide
precise excuples of this quasi-peace-war cycle, The Soviet Undon ond the
United States heve also ewuperienced these fluctuations in certaiu places
during certain tine periods,

Current rescarch efforte have concentrated quite heavily upon the
topic of conflict behavior, Irevious wvorl has previded 2 gocd ceal of
infoination about cenflict in the interaztional system over tine (Sivger
end Small, 73; Denton aud Phillips, 165 Uright, 93; Richardson, 55;

Moyazl, 48; and Rosccrance, 58), butween seleet paivs of nations cver tine
(McClelland et al, 42; McClelland, 633 XNorlh et &1, §0; Vhiting, 9); and
Smoker, 76; or for all nations at a single pefnt in tinme (Reouwel, 665 and
Tanter, 85). Uhile the preceding analyses have ouly bepim to sceraten the
surface, another arca ol concerp scens quite compelline, In oxder to
develop a theoreticnal model occonnting for chonges In cenflict velations
over tine and to oenalyze the conflict bLeliavior of 231 nationg, 3 will

attompt to combine the Jongitudinagd approach of the case standins, (Sacker



10
awl HeCleldand) with the all inelusive approach of Rumme) end Tanter,
Vhen one is dealing with conflict as an dnteracisve excliange between
nations both of which ave zttempting to achicve rmtually inconmpatible
goals (Bouldinvg, 6, p. ), @ time slice as short zs possible would be
desivable, I plan to Jook at the total vanze of conflict behavior over
all conflict dyads for a sevies of consccutive points in time,

By adopting this approach, I reject the notion that intewnational
conflict can be measured by a single indicator such as the number killed,
Such indicators represent only aspects of conflict, although importaut
ones, T will be locking for the dimensions of conflict that zre found to
be independent of cach othere 1 am scavching for the smallest nuvinbex of
dimensions that acenrately describe the verdety of conflict behavior
between nations over 12 monthly periods. Given the difficulty of using
single variable indicies for any one concept, i.e. poor data with unkiown
sources of error -- random and systematic -~ and validity problers of the
definitions, students of international iclations ave faced with the situation
sirilar to Nedisenberg's indeterminancy principle in quantum physics. \le
cannot measure the precise position of “elhange" of & nation in the systanm,
Instead, we might nove to methods that deal with probability dencities -~
that define stable structure among axcays of attyibutes and behavior. In
these areas vhere several variables tend to provide dense clusters of
information ve ave most lilely to find the best neasures {or deseribing
international relations,

This approach to cmpirical cosicept foumation is associated with
factor analysis, Holl and Rumzel have analyzed the conflict behavior of
all natious in 1963, 27. Uhen they considered 1963 as o single time

slice, they found rive dimcusions of dyadic foveign conflict behavior,
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Grouping wniationzs by types is & basic step in desceribing plienciznon
and building & ccience. By establishing types, ve simplify veelity and
incrcese cur ability to coplzin phencizensz,  Ouyr i{ynes ore boundazies
defining different groupr of conflict velnticnships,  Students of intex-
national reletions have aluvays dealt with nation types, The problem with
prevailing types, however, is thint the rationale vnderlyiug catejoviza—
tion is often not expliceit, 5 My approach vill be to define the sinilari-
ties among nation dyads in terus of their lecation iu the spoec of the
dimensjons of dyadic conflict behavior and to delineate the profiles of
cach group's behavior on the bLaszic divensions, In the nethodolegical
gection I will develep a wethodology for providing profiles of dyadic
behavior,

In the preceding 1 have established the ralationship of this
study to previons analysis of conflict, 3 heve algo laid out the theco-
rctical questions vhich gnide the analysie, which in suiwiery ave!

(1) vhat erc the dimencious of variation among nations with respeet to
thejr dyadic conflict bechavior over & continuons serjes of nonkhs,

(2) what is the relationship of these dinensions to the yoearly discnsions
found by Hall and Rummel; (3) vhat ere the proups of vation dyads thot
exhibit simidar conflict hehavior over tine; and (&) vhat are the profiles
of cach group's conflict behavior? Uhat follouws dc a deseription of the

data to be enalyzed and the wethodolopy that will Le enploved,

IV. DATA

The conflict data have boen collected from the daily Low Yerl
Times using the forcign conflict code sheet given in Lumssel, 63, The data
weie cellected by actovrs, object, date, asd type of ceaflict act or

M .

actions. JYigure 1 prescnts the code cheet,
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The data were uscd to analyze dyadic conflict behavior of 1963 (llall and
Rummel), TFigure II presents the form of the matrix cf data which was
analyzed iu that wvork, It should be clear that the results of factor
analyzing this matvix will refer to patterns of conflict behavior of
nations directed toward other nations., There were 275 dyads exhibiting
conflict behavior in 1963, We will employ all 275 dyads in this study
and make use of the data collected by Rummel. The data will be reorganized
from the frequencies for the one year employed in the previous study to a
month-by-month aggregation, These data will theu be screened to determine
vhat categories have a sufficient frequency of occurrence for the analysis.
Once the categorics have been determined, the data matrix of Figure II
will be one of twelve slices that will be used in the cuirent project.
The result of data organization will be a cube of dimensions M number of
variables across 275 dyads, twelve months deep, Figure III presents the
form of the cube to be analyzed,

Two questions are pertinent at this point:

1) Why have months been chosen as the time frame? and

2) Is the Nesr York Times a sufficient source of information?

I have chosen months rather than wecks or days as a time frame because therxe

are not enough couflict events reported iun the New York Times in a day or
week, The matrix that would result for each week would coutain too many
zero cells, Since 7 am interested iu the dipiomatic aspects of conflict —-
the give and take of international bargaining and negotiation - I

will vant éo concentrate on as small a time frame as my data will allow,

A monthly period secms to be appropriate in this case.

el ot R
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Turning to the reliability problem associated with the use of a
single newspaper, I do not consider that the Mew York Times provides
accurate frequency counts of the amcunt of conflict between any two
nations, In fact I assume the frequency of conflict acts to be an
understatement in most cascs, Thus, the number of warnings and defense
acts between Israel and Jordan may not rxeflect the actual quantities in
a given month, 7 do consider the source as presenting an accurate
pattern of occurrences for each variable over the dyads in this study,
hoﬁever. The correlation coefficient that will be the initial meagure
of.similarity employed in this rescarch, measures the pattern similarity
of values for two conflict variables oud not the magnitude similarity.
Thus if two variables measuring conflict behavior have the same pattern,
they will be perfectly correlated, Figurve IV depilcts this relationship,

In addition to variables measuring conflict behavior, two other
types of variables will be employed to help in discussing the dimensions
of dyadic conflict behavior. Time fluctuations will be weasured by four
time variables, The first will have a one in all entries'for January, a
two for February, and so on through a 12 for the December observaticns.
Another time variable will be the log of time, the third will be the
result of a quadratic equation thut should measure vhether conflict is
more (or less) frequent in the sumuer months., A fourth will form a sine
function. A check of variables which load with these time functions will
provide descriptive iuformation as to trends in conflict behavior.

FError in conflict data can be of two types: random or systenatic,
If random error were present, the correlations between variables would be
reduced below what they would be without such errors., 7That ig, a sig-

nificant correlation between data that one suspects to contaiu @ lot of
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random "poise“ can be considered even more significant then if onc wern
dealing with uncontaminated datz,0 The dimpact of such cxror on the
results of factor analvgis would be to lower somzvhat the londings that
the varieble have on the factors, but not to distert the factor structure
as a whole.’ ¥ will include a variable of random nunbicrs, chosen from a
fandom number table in wy analysis. The vesults cof factor analyzing &
matrix that includes this variable would provide two beneh narks in
interpreting the general results, If, for instance, the runden varicble
has a loading of .250 on a factor, then all Joadings less than or near
that should be considered as questionable. The loadings micht be the
result of random errvor alone, Dy looking at the communality of the
random variable across all factors, the reseavcher is faced with a sinilar
problem. The variance accounted for in factor analyses of variables with
comnunalities similar to the random vaxriahle may be due to random
variance alone,

Systematic error is that correlated with either the error or true
Qalues of the other variabies, The result may be overly high or low
correlations and factors with little cecuracy. Thireo scparate variables
will be included to check on systematin ecrror. The embassics and legations
in both nations in the dyad will be usad as a measure of woxld intevest of
that dyad. The mean cnergy consumption per capitu of a dyad will be
included as a measure of the joint economic development of the dyads.
And thirdly, a weasure of censowship in A and B will be included to
check. on the likelihood of difference in the reporting of conflict hehavier
betwveen dyads about which information is difficalt to acquive. Other
studies have made similar attempts at accertaining tﬂe cffect of systeuntdice
error and have used the high loadings of the systematic error variables as

bench marks when interprating the factors (Ruummel,C4 and Tanter, 85).



Once cthicr proccdéure will be covried out in ordex to facilitate
coupriicons of the yesvelts of this preject vith otlier wnalynis., In addition
te the 290 dyads that have conflict in 1963, we vill add onc more dyad,

Thie dyad vill have zero's for Yl conflict varjablez, thus represonting
dyads without awy coaflict bLehavier, f.e., "peace." The peace dyad will
be the null case of conflict, By fncluding such a uull ease in similav
studies, & corwon point for compavisen is provided. The origin of the
space spanned by the dimensiong of cenflict can Le set at this point in

space so that the ovigin s juvariant from one analysis to another,

V. THE RESEARCH DESICGH

The flow of o vemearch project is along a nunber of research steps,
Eacli step s a wode cowprising o particular proccedure chosen froin anong
a number of alternotives,

In this section, I will describe the methods din the logicel order
that they arc entdeipated to talie 4n the research. Figure V presents a
flou chart of the steps to be follouwed in completing the analysis, Doun
the center of the chart are the wair steps to be folloucd. It is
envisioncd that geveral ansvers will be davived at different points in the
rescarch project.  Squares which branch off to the side of the wain flou
represent answers thot are devived in the process of completing the
rescaicch cycle., 7The date collection, previously discussad, will resvlt
in a data cube, Cattedl terns the data cube thai I wich to anzlyze a
multifecet watrix (Cattell 13, p.221 ). 9he actual wmatrix envisioned in
this project is presented in Figure VI. 3 have decided to stack the time
clicee on top of ereh otheyr, Thus, cach month is a dyad by conflict watrix,
January, 1963, is the top natvin and Lecewmber, 1963, is the bottom

matrix, Tu this vay, T «ill bhave cowhined both the overtiuwe and across
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/
dyads analyscs into a single matvix. fThis techuique is not uew in the
social neiences, Cattell, Ruwimeld, end Tucker,have all sugpested ils use
(13, 61, 86, 87). 7Tt has been cupleyed as 2 pertial analysis by Yucker
upon saveral aatrices of psychologiczl test datz, Tt docs not appear

to have becn tried, however, in interastional) relations,

Matriz Metation

Due to the novelty of both this appronch and of matrix notalion to
students of international relations a chort discussicn of the ratuis
symbols to bic cmployed in this propocel senus desivable, “fhe figures which
follow in the resecarch design will refer noctly to matzices, These
natrices will be organdzed in normal, tvo-dimensicaul form of rows and
columns, RNormelly, a metrix is signified by a cepiteld letter, vhich
designates the type of matriz, and si:all cese Jetters to cach side, -
signifying the meaning placed on rous oend coluwinns, Thus:

e
would be a matris M with rows r and columns c. Yigure IT, the watrix

of the Hall aud Nuaticl study, would bea:

275926
or a conflict matrik of 26 variablies over 275 dyads, An wiception to novazl
practices will be necessary, in this proposal, houwever, JXn several
matrices, either the rows or the columns will Le ovgenized in cuch a way
as to account for two sides of the data cube. The natrix in Figuve VI i

gL

s
-

an example of such a matyix. In this cace, the columns contain rous fox
dyads in each of the twelve months, Tt coulq be writtea:

( l'.(‘l) Cv
or a coaflict matyix of variables over time and dyate| The fellewing table

displays the notations most cemnounly cuployed in this paper,
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TABLYE 1

Matrix Motationg

F factor Joading natrix
£ a cpeeifice factor londing vector
S factor score matris
s a speeific factor scorc vector
t nucber of time peviods
14 general case for tine
d nunber ol dyade
¢ gencral case for dyads
P nuaber of factors
. general case for factors
v nueber of variables
ds(tp) matrix of factor scores orgonized time and factors
over dyads
(ed)s, matrix of factor scores organized factors over
tiue and dyads
vFp matrix foctor locdings organized factors ovexr variables

Iransfornations

s i or av e -
|

r%rec separate problems will be discussed in this sub-sections
1. What sort of stendavdization would be adopted?

2. Do we wish to transform any of the date?

3. Which correlation procedure is to be adopted?

1., Standardization. The cffect of standardization s to vemove

all variance from the data associated with differences in neans and

deviations betucen variables, There are several potential ways to

sitandardize this natrix. The variables could be standardized within

cach wonth., ‘Thiz would equate the ncans of each wonth's activities

and wach out the mugnitnde shifts duen to erises or other abuormel perioeds,
Another form ef standardization would be to stundardize the rowvs

of ouwr matyix, Stendavdization in this vay would cquate the mearn amount

of activity for cach dyad. We could then look at dilicrences within
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dyads over time, This type of analysis wonld reguire that the rescarcher be
confident about the frequoncics of eacn of the conflict variables. This
vould be tco strong ~n ascumption, given our data sevree,  Morcover, the
questions being asked of the date are wot related to within éyed ciffereaces,
but rather, to those betwaen dyads, or more appropriately, over 211 dyeds,

A third approach would ba to standardize cach nation's behavior over
the twelve nonths on a specifiec variable, This is an appenling standordi-
zation procedure as it would reduce the effecct of natjous vhich have high
frequency of confliect behavior as weusured by all variables., This does not
happen in conflict behavior, however., Previous analysis lhas shown that
certain nations may be high in sone conflict Liehavior variables hut do not
displuy o high frequency of certain other conflict voriables. (Young andd
Marton, 94)., My analysis vill want to take into zccount the high ocaur-
rence of certadn variables for specific dyads,

What rewains, then is the possibility of stendardizing down the
coluums of the total matvix and thus egnating the weans of cach variable
over all dyvads and all time periede, This form of standardization dis
donc by the corrvelation coefficient to be conputed betveen the variables,

2. Data Trensfornations, Statisticians vorking with renden samples

argue that it is neccessary to transform data with highly sheved distribae.
tien to more norindl distrvibutions. Thie argurmeut ss valid vhen the
rescarvcher is dealing with purely randea saaples and is atteapting to base
his judgaents on significance tests, where he feels wovrica shout

.1 o 11 3
rejecting a true hypothesis,
to data travsformation will be applied te the data in this analysis

for threc veasons, Fivst, T an denling vith the pepulation of con’lict

dyads for 19263, 7Thore is ne need to weke inforences fren ronden sanples,
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Secondly, ve are interestod in describing the behavioral space of conflict
bahavior over tiwe, Ye will be jutercsted in describing the percentage of
variance in one variable that is related to the variance in another vari.-
able, and not in futerpveting significance tests. Thivdly, other analyscs
ou 1962 as a single poiut in time have not transformed their matrix
(llall and Ruamel, 27), Fox us to transform any data in this analysis would
nalie comparisons more difficult,

3. Correlation Frocedures, There are several correlation

coalficients to choose from for accessing the intercorrelation among the
measures, hecause the distribetion of the conflict data in previous
analyses have been non-uormal, generally J distributions, and because some
of the data will be dichoteomous, thought nust be given as to which
correlation coefficlent weuld provide the most meaningful results., The
rank corrclation methods were ruled out because of the high number of
tied scores which will result in the organization of the matrix. Tetra-
choric and phi~over-phi-max are ruled out because of the continuous nature
of many of the conflict variables. The product moment cocfficicnt is
applicable to both dichotoious and continuvous data. Horecover, it was the
cocfficicnt chosen in the eavlier study of Hall and Rummel. IJts use in
this analysis would facilitate comparisons,
Factor /malvsis

The date watrix that we have described to this point will be
factoyr analyzed ciuploying principal component analysis, The principal axis

solution vill be rotated to orthogonal e&nd oblique solutions.8 Ve have
chosen componaznt analysis because the specific varionce is important in the
description of conflict behavior. Previous works have alseo used component

analysis in describing total varience in dyadic conflict behavior

(Ruiel, 65, and liall and Rurmazl, 27).
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In addition, we -plan to employ the factoy scores dexived froun
the factors of coaflict behavior and the conponent rodel will allow better
estinates of true factor scores thon wenld cowmon factor enalysis
(Rummel, él). ; Another reason is thet earlier work of Ruiiiel's has
found that some varivbles ave specific to a single dimension, for cuemple,
anti-foreign demonstrations forn one dimension in the 1955 dyadic
behavioral conflict aralysis (Puueel, 65). Ue would nnt vent to Josc
these specific factors,

The first watrix vhich will be derived by factoring our uultie
faceted grid is a factor loading matrix, The matrix will have all of
the variubles ag rows and the colusms will represent each of the factors,
Another matrix derived at this point is a factor scorce patrix, The factor
geore matrix will have each of the 275 dyads for cach of the twelve tinc
periods as its rows and the factors will represent its colmmns., TFigure VIX
presents the format of these two matyices,

Both the factor loading matrix and the factor score natyix can be
compared with earlier work wiich considered 1963 as a single point in time,
The factor loading matriz is divect)y comparable by caronical analysis.9 The
factor score matrix, however, will have to he reduced so that cach dyad is
only represcented once, This is accomplished by taking a mean for each
dyad score for tiue 12 month peviods, This procedure is sugpasted by
Cattell, 14, I will then be able to use a canonical regression program to
wnake comparisons with the 1903 analysis of Nall and Runmel, 27,

Another comparison will be made Lhetveen the dinensions of conflict

L)
1
it
oo

analyzed on a monthly basis and the dimensions from the yearly analy
of Hall znd Rummel. The relationship betveen the year and the wonths con

be ascertaiuved by taking cach month sepavately and regressing the yearly
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dimensions on to each, The monthly periods that most closely resemble

21

the yearly pattern in 1963 can be ascertained in this manner (Anhavaaia
and Marklkanen, 5).

Many theories in international relations concerning conflict may
involve comncepts wﬁich are more abstract than the dimensions delineated
in factor analyses of the form outlined above, Concepts such as economic
development, for example, may be related to the nature of political system
and domestic conflict at higher levels of abstraction., In factor analysis
terms, there is a second ordeyr social factor tying together these three
dimensions, For example, Rummel finds confoimation for rank disequilibrium
theories of conflict only at higher levels of analysis (65). Cattell
(16, p. 225) wentlons personality research agreeing on factors resembling
the id, ego, aﬁd superego in higher order analysis. Fmploying this form
of analysis in this project, the factor correlation matyrix derived in
oblique rotation will be re~factored as a higher ovder factor analysis,
The resultant components will permit genexalizations about higher level
abstractions in dyadic conflict behavior over time,l0

The Groupihg of Dvads

The results of the above analyses Gill include a matrix of factor
scores. These scores locate the dyads in foreign conflict space as defined
by the dimensions of dyadic conflict., At this stage a very interes“ing.
question can be asked of the cases: "lHow similar are the dyads te each
other?

The first step in grouping dyads will be to yeorganlze the factor
score matrix, The order of the matyix was originally fnctors over time and

dyads:



.
(td)"p
wheve

"
3

= matrix of factor scorves

r
]

no. of time periods

©,
H]

no, of dyads

factors of conflict

LN

P
We will want to recorganize this matrix so that it dis time and factors over
dyads:
dS(tp)
N s - . oG
Figure VIXT shows this reorgenizatlons process,
The spacial location of ouxr population of 275 dyads as a point
in the space of conflict dimensions and time is given by their component
scores presented in Figure VIT ,The next step will be to define an indicator
of closeness or distance of each.of these points in this space from all of
the other points.
The Euclidian distance measure has gained a good deal of support as
a similarity measure (Qronbach and Glacser, 173 Nuanaly, 51;
Rummel, 60.) It weasures both elevation (profile average) and scatter
(profile standard deviation) similavity as well as similarity in profile
shape, Thus, 1t determines precisely the congruence of spatial locations,

The distance measure is:

d =
\/P .
Vo (Sme - S fmA)2
vhere

Semp = dyad B's scores on a factor (f)
for a given month (n)
S = dyad A's score on the sanme

fmA
' factor and month

e T o
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p = nuuber of factors

fiu = that portion of a factor for
a given smonth,

See ovginizetion of this
matrix in Figure VX,

Ve will present two methods of prouping matrices on their distances, 1t
The fivst wethod is a direct factor analysis of the distance matyix
(Rutnnel, 61, Scction 22.2). Although most texts on factor analysis have
not dealt with the technique's applications iu grouping cases in this
manner, its use is well within the factor model and has some suppo;t in
internotional relatiens (1Hall and Rumel, 273 Rupmeld, 60; and Russett, 69),
The distances are {irst scaled to lie betueen 0 and 2,00, vwhere 1.00 s
the closcst point in sprce, This transfomms the distance matrim iuto a
similarity matvix, The similavity matrix is then factor analyzed as
though it were a correlation matriy, The resulting factors define dyads
vhose pattern of distances from other dyads are iuterxdependent--similar
in profile. Dyads with tuigh loadings on the same factors are similarly
located in space: they form a group, The group factors can theu be
rotated through orthogonal and oblique solutions to delincate the best
sinple structure definftion of groups, These groups would be distinct and
without ambiguity as to the nuwber of groups or their membership.

Another mcthod of grouping entities is bascd upon the actual
distance between points in space rather than the patterns of varietion in
distonce associated with factor enalysis. This wethod develops a hier--
archical groupivg cf dyads - a tazonoaic Lree ox dendrogram with the
dyads that are closcst in space on the bottom of ecach branch, 7This method
ig closely associnted with tazonomic analysis in the biological sciences
as employed iu building taxonouics of ueptiles, mawmals, or insects

(Sokal and Sueath, 81), Migure T¥ shows a typical dendvogram,
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Several technigues by viich o dendrogram cm Le built have been
publizlhicd, The nost reeent of thew is by S, C,. Johnsen, 36, Tt subsuics
Ward's, 60, groupivg tecimigee and that enployed by Sokald aud Sneath, 81,
The techuigque operates on a distance or sinilarity matvix, It groups
objcecte on the basis of their distences from each other., Thus, the closest
two points du gpnce vill be grouped together first., The next closest
dyads are grouped sccondly, and so forth, until all entities are in a
single group, The Ley to the wethod is being able to replace tuo ox more
ohjeats (dyads) with e single entity or cluster that defines the distance
betvecn the newly forwed cluster and all other dyads or clusters., When
tyo dyads form a group, there are two alternative distances between the
group and the other entitios: the original distances between each of the
tuo dyads that joined to form the group and the other dyads. Johnson's
progran allous the choice of cithér the maximun distance or the mindwum

distance. le terms these alternative choices the diancter and connected-

hess wethods, respectively., The resulting taxonomies are invariant under
monotone transformations of the similarity data. “%he abgolute numbers
obtadned from carliecr analysis (3.n,, distance or sinilarity calculatioens)
nay lic aleng wirtually any scale as long as we have confidence in our
datae up to vanhk order.

The dinmeter mathod attempts to ninimize the diameters of the
group, Thug, the dianzter method builds groups by adding a dyzd to a group
if the mazinum distaace between the dyad and any group member is smaller
than that between the group menbers and other dyads not in the group.
Every time a group is formed between two dyads, X and Y, there is a choice
as to whicl distonce we should use to represent the distance for each

group Lﬂ,Y}nnd auother dyad Z. The diameter method makes the choice of the




maimum distance:
d([‘X,_Y],Z) = wax d [__(X,V), a0y, 2]
vhore
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cluster formed by groupin
nations X and Y

144

(o]

"
11

= another nation not grouped
in |¥,Y|

The connectedness method adds a dyad to a group if the winimum

distance between this dvad and any menber of the group is smaller than that

between the group and other dyads, not in the group. In its choice of

distances between the group and other dyads, the criteria employed is the

ninimum distance:

- -

d ([x,Y],2) = min a[(x,2), a4 (¥,%3]

-~

vhere

d

(x.1]

Z

Profiles of Dyadic Conflict Behavier Over Time

= distance

)

cluster forued Ly
grouping nations X and ¥

»
I

another nation not grouped
in [%,Y]

It is difficult to make sense out of groups, such as those ecuvisioned

on poge 21, without having some description of

the profile similarity of

group members, We will be interested in characterizing a group of a2 given

size by a taxonomic method developed by Hall, 26. To tell the underlying

profile similarity of each group, we compute group averages and standaud

deviations for each of the colimns in our transpesed factor natyix as

192]

presented in Figure VII. The matrix is orpenized as:
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aS(ep)
we ther plot thesoe averages and standard deviations on a graph in teras
of the average in standerd scores foi the jvdjecators tiemsclves,  Thus,
for cvory column in the matrix, we vill be comparing the group nean with
the population rmean, The resultant graph for each group is exemplified
in Tigure X, A sccond weans of displaying dyad shifits over time is to
take the highest Joading mation on eazch of the factors in the direct
factor- analyses which produced groupings. Thus, we have the most
representative dyad for ecach of the groups., We can then plot this dyad's
shift in conflict behavior by considering two dimensions of conflict
behavior at a time and locating the scores for cach of these
representative dyads on each of the 12 time periods. An example of this

form of output is presented in Figure XI,
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J. David Singer, "The Relevance of the Beliavioral Sciences
to. the Study of Internztionzl Relations,” Behavieral Scicanee

VI (October 1901) pp. 324-330;

went, ¥ree Press, Mew York, 1963;

Kerl Deutsch, Revves of Covern

Charles HcClelland, "The Punction of Theory ir International

pp. 303-336,

John G. Kemeny, "A Philesopher Leoli's at Politicel Science,"
Journal of Conflict Resolution, IV (Sept, 1960) pp. 292-301.

The relevance of the scientific inquiry is still debated,
however, The nost relevant explosions secm to be the
excirange between Bull and Kaplan din Horld Politics and the
forthconing Rosenau and Knoxr reader, Contendlupg Approaches to
the Study of International Relations,

K. J. lolsti, International Politics, 1967, Prentice Nall,

Englewood Cliffs, N, J.

C. A, MeClelland, Theory and the Interuational Sysitem,

Machiillan, 1966, New York.

Harold Sprout aud Margret Sprout, Foundations of Intcinational
Politiecs, Van Nostrand, Kew York, 1962, '

For a useful evaluation of the state of the art see:

Raymond Platig, Interunational Relations Rescarch, Clio Press,
Santa Barbara, 1967,

Singer comments, "....very little of the scientific work in international

politics is published yet, That wvhich ds aveilable to the
entire scholarly commmity Is often in journals that have not
yet found their way to the tvaditionalist's desk. 1m a quick
survey, I found that as of June 1967, thove wvere still fewer
than 100 English language articles wvhich «- in ny judgment -
fall in the scientific, data-based catepory, and of these, four
were in World Politics and five in American Yolitical Science
Review, while the rest were in Journal of Conflict Resolution,
Journal of Peace Rescarch, Peace Rescarch Society Papers, and
General Systems, Morcover, with the time lag between subaission
and publication of an aiticle, we rely increasingly on the
cexchange of pre-prints and other informal communications...”

J. David Singer, "The Inceiplete Theorist: Insight without
Evidence," to appear in Knorr & Roscnzu {eds) Contending
Approaches to the Study of Interunational Reluotions, forthcoming,
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The crxcepltions to this are:

a.  Steven Brams, "rhe Structure of Influence Relationships in the
International System,” to be published in James N, Rogenau (ed)
]lL(lndLLIFdl Polgtics and Foroinn Po]icy: A Reader in Research

b. DBruce Russcett, Internaticunal Repions and the International System:
A Study in Pnlitlcal Ecolosy, Rand McNally, Chicago, 1967,

¢, R. J, Rummel, The Dimensions of Nations, forthcoming,

Sce:  HMovdecal Fzekiel and Karl A, Fox, Methods of Correlation and

Regression Analysis., Third Edition, 1966, John Wiley & Sons, N.Y.,
Chapter 16, On the Effcet of Random Lr;or(

Sce Mosier's experimeutal findings on this point and
Cattell's comuents,

Charles I, Mosier,"Influence of Chance Frror on Simple Structure:
Au Fupirical Investllelon of the Lffect of Chance Exror and Estimated
Comaunalities on Simple Structure in Factorial Analysis,"
Psychometrika, 4 (1939), pp. 33-44,

FRIPONE AR

Raymond Cattell, Factor Analysis, New York: Harper & Bros, 1952
I will employ varimax and biquartimin techniques respectively,

Canonical analysis produces a coefficient which explains the amount of
variance in the basis of one space which can be predicted given knowledge
about the basis of the second space.. The technique makes no assumption
of independence or dependence associated with regression or factor
comparison techniques. Yor a discussion see Donald ¥, Morrison,
Multiveriate Statistical Methods, 1967, McGraw Hill, M,Y, Chap. 6.

For an cxample of this technique in international relations, see
R. J. Ruumgl "%omc Attlubute and behavioral Patterns of Nntlonu,

An cxtensive investigation has been completed on the interpretability of
these two methods of grouping, using a city milage (distance) teble, W, R,
Phillips, "Investigations jnto Alternative Techniques for Developing
mpivical Taxonomics: The Results of Two Plasmcdes," Dimensionality of
of Nations Reseaxrch Report NMo. 15, mimeo, 1968,
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