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1. INTRODUCTION

Since World War II Asia has been a land of political instability,
social friction, and violent conflict., This report describes a line of
research that will be undertzken with the conviction that the prercquisite
for restoring peace and security in thls area is systematlc, scientific
research., Only when we have reliable knowledge on the causesof conflict
and cooperation will we be able to move toward a better Asla.

The purpose of the proposed research is three-fold: first, to
predict conflict and cooperative behavior between any palr of Asian
countries (dyad) from knowledge about differences on such attribute
dimensions as politicsl, value, econcnic development, etc.; seccond, to
delineate sub-regional gruupings of Asian nations with respect to conflict
and cooperatlion; and third, to displa; the profiles of national attributes
for each group.

Data will be collected on measures of conflict and cooperative
behavior, as well as national attribute distances involving 342 Asian
dyads for 1955 and 1963. Three models with fileld theoreticél implications
will be tested employing canonical and regression analysis., Changes
from 1955 to 1963 will be measured as residuals from factor comparison
analysis and the shifts in the international behavior will be related
to changes in the internal characteristic distances between two nations.
éub~regiona1 groupings will be uncovcred by applying hierarchical
clustering and direct factor analysis techniques to the index of conflict

and cooperation. Then the profiles of each group will be presented.

2. STUDIES ON THE INTERNATIONAL RELATIONS OF ASIA’

Just as an earthquake in Peru sends tidal waves crashing on the
Havalian shores and inundates the east coast of Japan, so the political
tremors in a corner of Asia can generate formidatle impacts all over ;hc

world. The growing importance of Asizn study evidences the need for the

systematic analysis of these political forces. Aimong nuwerous aspects

= p—
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of these forces, two arc of mailn concern in the proposed study: the nature
of conflict and cooperation in the Asian behavioral system, and the reglonal

grdupings (cooperative) of Asian countries.

2.1, CONFLICT AND COOPERATION IN ASYA

For centuries the study of the internatilonal relations of Asia has
involved the description of idiosyncratic forelgn policles based upon
diplomatic history. Studies of this kind have contributed to compiling
and updating of historical events, but generalizations from them, 1if any,
are purely intuitive: neither test nor replication 1s possible. A
good example is the work of Gordon (1966). Far beyond the description of
foreign policies, Gordon has generaliZzed from empirical materials available
to him, personal interviews, and regional histories to some of the major
dinensions of dyadic Asian behavior. For example, a major dimensioun of
regional cocperation, he points out, involves communication and collabo-
ration on issues of economic development. As Runmel argues, however,

"his generalizations are still intuitive: the weighting of his data is
unknown, the Intuitive portions of the data cannot be reproduced, and the
mode of combining the data to achieve generalizations cannot be established"
(1968, p. 40).

It is surprising that there has been no published systematic analysis
of the Asia as a whole in terms of conflict and cooperation, even though
Asia hasg becen the locale of several violent conflicts since World War II,
end is onc of tlie more politically unstable and legs known regions of
the world.

There exist, however, some systcmatic studies done on the internal

systems of Asian nations and specific issues such as China-Taiwan
confrontation, Sino-Indian border conflict, Korean conflict, etc. Berry's
(1267) work on the commodity flows and spatial structure of the Indian

economy, Lee's (1931) enalysis of the periedic rcecurrences of internecine



ware in China, and MacRae and Smoker's (1967) Vietnum simulatlon are
examples of the formcr category.

A longitudinal study of confllict behavior has been carried out on
the Taiwan Straits confrontation (McClellend, et al, 1963). ‘The inter-
national behavior of China, Taiwan, the U.S., and the U,S,S.R, (1950-64)
was examined by a quantitoetive analysis of 2,600 news items, takea prin-

cipally from The New York Times and the Times (London). Complementary

to this study is Sullivan's (1964) research on U.S.-Chinese relationships,
particularly the Quemoy-ifatsu crisis. Beside the Talwan Straits studies,
the response patterns of China vis-3-vis the U.S. and the U.S.S.R. have
been analyzed. Bobrow (1965) attempted to clarify the nature of processes
by which the Peking regime responds to American defense policy choices,
and to predict what Chinese behavior would probably follow from different
American active and passive defenge postures., Employing a stimulus-
response model and content analysis, Zaninovich (1964) tried to build

an empirical theory of state response between China and Russia.

Time seriles analyses of the Sino-Indlan conflict has been performed
with communication data (Smoker, 1964a; 1967; and Greaser, 1966). Serial
correlation with time lags revealed some regularities in the patterns of
crisis behavior. Border conflict between North and South Korea also
drew some scholarly attention. Works of Whiting (1960) and George (1967)
are notable, vhile the efforts made by Snyder and Paige (1958) to apply
a decision making model to the Korean case opened a road for future
research, Simon's (1969, forthcoming) work on the triangular relationship
among Peking, Djakarta, and P.K.I., and Russett's (1967b) analysis of

Japanesc decision of Pearl Harbor also must be noted,
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2,2, ASTA AS A SURSYSTEN

When we define a system as "a set of objects together with relation-

ships between the objects and between their attributes" (Hall and Fagen,

1956, p. 18), 1t becomes clear that any given system can be further sub-
divided into subsystems. Then imuediately arlses a question of how to
delineate the boundaries among subsystems so as to maximize within-system
similarity and minimize it between systems: what are the critevia of
different’ating onc subsystem from the others? Since our main research
goal is to unfold conflict-ccoperation patterns in Asia, the prercquiscite
task is finding out what "Asia" is, 1Is Asia a region embracing a numbef
of nations which constitutes a subsystem?l To probe this question, we
need some definition of a "region.""

Many students of the international relations and compavative politics
have tried to establish some criteria for a region, either by empirical
findings or by some educated hunch. One popular attempt has been to
identify an area isolated from enother by natural barriers, while otheve
ewmphasized the relative homogeneity in physilographic terms: "any portion
of the carth's surface whose physical characteristics are similar"

(Vance, 1951, p. 123). Further pursuing the latter point, Odum and Moore
maintain that a region is a composite of "a relatively large degree of
homegeneity measured by a relatively large number of purposes or classifi-
cations. This means it must comprehend both natural factors and the social
factors" (Odum and Moore, 1938, p. 30). Based upon systems analysis,
Brecher set six criteria for a subsystem: the delimitation of scope,
existence of at least three actors, recognitlon by others as constituting

a distinctlive community, sclf-jdentifications, the units of power being
relatively inferior to those in Dominant System, and changes in the -
Dominant System having greater effcct on subsystem than the reverse

(Brecher, 1963).
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From above, 1t becomes obvious that "regionalism is not one thing, but
many things" (Wirth, 1951, p. 392). Depending upon the pcrspecfives of
individual resecarchers, several different definitions and criteria may
develop. Dissatisfied with the proliferation of definitions, some students
ventured to establish the criteria fox a regloa by empirical findings
enr loying multivariate analysis,

In his original study, Raymond Cattel (1949) factor enalyzed 72 widely
chosen variables gathered for 69 different countries extracting 12 dimensions
of national syntality. He then devised an index of pattern similarity to
find the clustering of nations (1950). lis findings did not reveal any
tight clustering of so called Asian countries. What he called "oriental
pattern," for instence, had only three nations in it: India, China, and
Tibet, The rest of the Asian countries were spread over several other
groupings.

R. J. Rummel (1969a) found 9 groups based upon a similarity measure
betwveen nations. He first calculated Euclidian distances between natious
in a 14 dimensional space derived from a 236 variable factor analysis on
data gathered for 82 nations in 1955. Then he scaled these distances so
that they varied from zero to unity: zero standing for complete dis-
similarity, unity for perfect similarity. His 9 groups were generated
from a direct factor analysis of the similarity matrix. Again, none of
his groups could be labelled as Asiau.

Recently Phillip Gregg and Arthur Banks (1965) performed a Q-factor

analysis of all 68 political variables in the Cross-Polity Survey (Banks

and Textor, 1963). They found five groupings which they named as "poly-
archic,”" "centrist," "elitist," "personalist," and "traditional." -Even
though these groups make sone intuitive gense in terms of political -
similarities, no single factor could represent Asian states: the

"eentrist' factor, for cxample, has Afghanistan, Czechoslovakla, and Spain.
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Deeply coucerned with the fallure of scveral attempts to find regions
on one composite criterion, Bruce Rusgett (1967a) pioneered with a multi-
criteria approach. He trled to delinecate internmational reglons ou five
different criteria, to compare their congruence, and to compare shifts
over time in regions as defined by the same criterion., Five character-
istics upon which he found regions were: (1) social and cultural homo-
genelty, (2) similar political attitudes or external behavions as appeared
in UN voting, (3) common inctitutional membeorship, (4) economic inter-
dependence, and (5) geographical proximity (Russett, 1967a, p. 11). Russett
used Q~-factor analysis as well es a direct factor analysis technique. After
¢ comprehensive discussion on each of his five criterion, he remarked on Asia:

"Aside from the boundary problé;, there is not even any major Asian

cluster that simply can meet the demand of inclusion in the same group

over all five criteria, Seven states cluster together on at least
four: soclo-cultural similarity, trade, international organization
membership, and proximity, They differ greatly, however, in their

orientations in international politics" (1967a, p. 179).

These seven countries are India, Malaysla, Thalland, Burma, Ceylon,
Indonesia, and Pakistan. It is very intevesting to note that these states
all belong to Brecher's "Southern Asia" (1903) somehow supporting his
notion that Southern Asia 1s the only reglon that can be considered a
subsystem according to his six criteria.

By now we have become almost certain that Asia, as a whole, hardly
constitutes a subsystem by any criterion other than the conventional
geographic conept. Then agerious problem erises. Is it meaningful to
study Asia at all since it is nothing but a cluster of heterogeneity? I
would argue 'yes" for two recesons. First, the fact that Asia is not a
subsystem does not invalidate research on it. In fact, the more compli-
cated Asia is, the more knowledge is needed. Second, knowledge about Asia
1s best discerned by grouping its members in terms of cooPerative.béﬁavior.

McClelland (1965) argues that now is the time to shift down the level of

analysis from Asla as a global system to Agia with subreglons in it. 1In
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this regard, I selected 19 Aslan countries solely based upon geographic
consideratlon. The nations and thelr codes to be used in the proposed

study are presented in Table 2.1,

Table 2.1
Nations Codes
1. Afghanistan ATG
2. Burma BUR
3. Cambodia CAM
4. Ceylon CEY
5. China (mainland) CHN
6. Taiwan CHT .
7. India IND
8. Indonesla INS
9., Japan - JAP
10, VNorth Korea KON
11. South Korea K0S
12. Laos LAO
13, Nepal , NEP
14. Outer Mongolia out
15. Pakistan PAK
16, Philippines PEL
17. Thalland TAL
18. DMNortn Vietnam VIN
19. South Vietnam Vis

3. FIELD THEORY IN THE INTERWATIONAL RELATIONS

The prime objective of the propoced study is to predict conflict
and cooperative behavior of Asian dyads from various attribute distances.
This is entirely within the framework of field theory which postulates
that behavior is the conccquence of a field congisting of social character-
istics, or attributes at a given point of time. Before locating the field
theory in the study of internatlonal relatioms, a brief review of aunalytic

models currently employed in political scilence is provided.

3.1. ANALYTIC MODILLS
A sclentific inquiry 1s a process of incessant interplay betwecen
analytic and syathctic systems. An enalytic system is a system of undefined

symbols, interrelations awong symbols, axlioms, and theorems, all interwaven
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by logical connections. Whether it be verbal cr mathematical, an analytic
system is content-free, absolutely true, and independent of emy eapirleal
interpretations. On the contrary, a synthetdc system is a systen of
perceived empirical phenoimena. Whether a researcher ctarts with cuplicit
theories or some vague ideas, an ideal process of empirical science involves
four stagea: (1) observatlon of empirical facts; (2) pinning these facts
to some symbols of an analytic system; (3) going through deductiens in the
system to produce generalizations; and (4) further testing the gencraliza-
tions with empirical phenomena. Uhat mekes an analytic system so fmportant
in science is its power of gencrating trve deductions given prior premisec.

Accepting the commonplace notion that the study of interaational
relations has been underpgoing a sclentific revolution, we can divide the
analytical systems so far cmployed in the field into two: logical and
mathematical, Logical anclysis within the traditional approach have
prevailed for a long period in the study of international relations. The
works of Liska (1957), Modelski (1962), Kaplan (1964), Burton (19%65),
and Haas (1964) belong to this group. Most of these can hardly be
considered scientific, however, because the validity cannot be established
through empiricél tests and the reliability of findings, if any, can not
be evaluated., Perhaps the only logical theoretical wodel explicitly
organized with rigor and specification is the theory of :ank disequilibrium
independently developed by Galtung (1964) and Heintz (1968).

During the past decade constant effort has been made to replace
verbal ideas by rigorous theories using numerical analytical systems. This
trend toward quantification can be divided into two categorics. The
descriptive and inferential statistics form one branch, while model Luilding
based upon mathematics establishes another genre. This claossification does
not rule out the vossibility that the nodel builders use statistieal tools,

In fact, almost all model builders resort to statictics for cmplrlcal tests.



The most typlcal usc of descriptive statistlcs has been the eingle
irdex approach. North, lolsti, Brody (1967), Siuger, Small (1967), Tanter
(1967), UcClellaend (1967), end numerous other scholares have atteapted to
represent a concept by a single variable and describe its distribution or
its change over time. As fur as inferential statistics are concerned,
there are too many worke to he cited here. Any work which tried to infer
to come population using classical significance test fells into thio cetegory.

Awong the various mathemstical models epplied, those which have had
considerable impact and aclknowledgemenc in the study of international
relations are (1) classical calculus nodels, (2) probability modecls, and
(3) linear algebraic models,

The claculus models have been c;ployed by Richardson (1960a),

Smoker (1965), lMcGulre (1965), etc. Based upon the notion of traditional
Cartesion space, rate of change was the main focus of the biverilate
relationchips,

Probability models have not been frequently used in international
relations., Horvath (1963 31967). Veiss (1963; 1966), and Richardson (1960b)
are ¢ few who studied probability distribution of violent conflicts.,

Though seldom applied to internationai relations par re, Riker's coalition

model (1962) has a great potentiality for application in the field.

3, the wost widely

Among many possible uses of linear algebraic wodels
employed is the factor analytic model. Considering the variables as vectors
in a nultidiuensional space, this approach attempts to delineate the iutec-
relationship between these vectors and to find a lincarly independent set
of vectors (basis) upon which &ll the vectors in the space are dependent,
The works of Rummel (1963), Alker (1964), Russett (1967a),Tantcr (1966),
Cattell (1949), end CGregg and Danks (1965) belong to thle cless.

One of the rccent developments in lincar algebraic models 1s field

theory, which relates vectors in a nation behiavior space to distances

betveen naticna In en attribute space. Now lets turn to the discuagion
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of its assuuptions and decducti~ns.

3.2. FIELD THEORY

Thirteen years ego Quincy Wright (1955) introduced the ficld concept
as an organizing scherme in the study of international relations. Wright's
formulation was largely based on the works of Kurt Lewin (1951), Telcott
Parsons (1951), and L. L. Thurstone (1935). He viewed international
relations a3 a composite of geographic and analytic ficlds, and further speci-
fied that the relations between social units in the field are determined
and predicted by the internal charactericstics of these units or eutities.

Ten ycars after Wright's verbal formulation of the concept, Rumel
systematized "a social field theory" using a lincar alsebraic model
(1965a; 1965b). Rummel's field thcory assumes that the social reality
consists of two vector spaces. One space is that of attributes of social
units, and the other is that of the behavior between social unitas. In
both spaces the variables ave represented as vectors, Within the attribute
space, ench social unit 1s located as a vector in toexrms of the charactepistice
describing 4t. WYithin the bchavior space, every pair of sociel units,
called dysd, in located as a vector in accordance with the interaction
betvecn two members.

The essence of the theory is that the naturc of the distances between
two social units on their attributes are forces dztermining their behavior
towards each other, W¥hat makes this theory operational is the concept of
dimensions., A dimension is a vector in a basis; a basis is a sct of lincarly
independent vectors gencrating the space of all vectors. The theoretical
manipulation of a poscibly infinite number of attributes and interactions
can be performed by definiung a smaller cet of basis vectors. }

Leaving the detailed diccussion on concepts and mathcnntizntibn of

the theory to Rummel's article (1965a), six theoretical piropositions of

the field theory are given here,
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1. Socia) rcality is a field consisting of all the attributes
and interactions of coclal units and their couplex relationships,

2. The social field con be divided analyfically into attributes, A,
and behavior, B, spaces into which attributes end interactions
are projccted, recpectively, s vectors with length and direction.

3. The A and B spaces ere spanncd by dimensions which gencrate
the spaces and vhich ere finite snd cmpirically determinant,

4. Social units are located as vectors in attribute gpace and
coupled into dyads in behavior epace.

-
5. The distance vectors, d, in A space that coanact social units
arc soclal forces determining the locntionﬁ,a, of dyads in
B space, according to the linecar function W-tcnﬁm.
6. The direction and velocity of movenent over time of g dyed in

a behavior space i3 along the reso}ution vector of the
forces, 3m (Rummel., 19652, p. 185)".

4. MODELS TO BE TESTED

The proposed stwly is based on the field thecory axlom that behavior
is a resultant of attribute distances. This postulation does not preclude
non-distence attributes as predictors of behavior, however., Moreover,
distences may be operationalisred as symmetric or esymmetric. Symmatry or
asynnetry will have cpeefal meaning in the present context diffevent fronm
ordinary usage in matheratics: symmetry ncans that dA»D = dEﬁA;
asyrmetry indicates that dA*B n 'dn+A‘

First, concepts other than distances are included as predictors

of behavior betwecn two nations., From geo-politics two concepts are
introduced: the propensity of two natlons to interact, and their capcbilitv
of spanning tl:ie jeographii~nl distance bcn;ocn.thcm. According to Boulding,
"the strength of a nation diminishes with increesing discance from home
base" (1962, p. 272). Furtherrmore, Vright suggested thst "national
beundaries produce two clesses of obstucles toward a shrinking world: those
operating within each of the states and those operating among states"
(1955, p. 541). This implies that the geographical distance that two nztions

have to treverse for interscetion can be divided into two elezents! Internal
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and exterrcl. Interncl distence ig the geogrephic distance within a natien,
viile external distence is the territorial distance betwecn two natiors.

, Sccond, not all attribute divtences will be ccnaidared as sysmetrlie.

Since the behavior of U.S. toward North Korea cennot be assumed equal to

that of Morth Korca dirvected touard U.S., somec dictances in the attribute
. space have to remain asymmetric., Pertinent to this conception is Galtung's
(1964) notion of top-dog end under-dog phenomena prevalent in international
wlations. 1In the propused research, power distance ard econoaic diectence
will be trecated esyumetrically.

To demonstrate the difference between symmetric and asyumetric

distances vis-a-vis their relations to behavior, a watrix of two hypothetical

vatiecbles is given in TebLle 4.1 and 1llustrated in Figure 4.1.

Table 4.1
Syrmetric and Asymmctric Distances:

Matrix of Two Hypothetical Variables

Attribute Distance (X) Behavior (Y)
- Syanetric : Asymnmetric L
(xl) | (x,)
A3 10 L 10 8
B+A 10 Yo 4
BaC 6 : 6 6
" C+B 6 ' -6 5
AacC 3 : 3 4
C A 3 : -3 3 -




Figure 4.1

Symmetric and Asyumetric Distences:
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As can be-scen from the graph,  two regression lines -~ one based upon
asymmetric distance and the other symmetric distance -- are not the saue.
before presenting the models to be tested, I will give the notations
for the varlables (Table 4.2) whose operational definitions are elaborated

in Section 5.

Table &.2

Notations

CF : Conflict behavior

CP : Cooperative behavior

Pp ¢ Pover capability of nation A

Pp ¢ Pover capability of nation B

t ¢ Time since last change of systemic relationship
Di,: Geographic distance within nation A

Digt Geographic distance within nation B

De : Territorial distence betwecn nations A and B
B : Economic development distance

Po ¢t Political distance

Re ¢ Racial dissimilarity

L : language disgimilarity

Rl : Religious dissimilarity

4.1. INTERACTION MNDEL

Behavior between two nations appears to be some mixture of conflict
and cooperation. Therefore, studying conflict or cooperation scparately
doesn't scem to be intuitively pleasing. In overall relationships bg;wcen
tvo nations, dichotomous cases of pure conflict, with no cooperative espects,

arc rare, indeed,
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Let us assure that confiict and coopecration occupy the major portion
of dyadic interactions. Then, based upon clessical geo-politics, we can

establish a model of interactions.

I

. ; PA + B P,
CF + CP v al + 841 e ST
AB (01,01 +Dec) 12 gy )

The lower case i suvbscripting the pavometers « and B
means that they are for the interaction model.

This equation postulates that the total axmount of conflict and coopcratlive

Pp+ Py
action taken by nation A toward B is a function of ¢ and
Px P, 4P
e Y A B 18 a mcasure of potentinlity thet two nationc

Pt Ry (DL, +HD1pHD,)

interact. The greater the nuierator (joint power of A and B), the move

ability each nation has to contact the other. The denominator (DiA+Din+Dc)

is the svm of internsl distances and external distance that tvo nations have

to span for interaction. Again, the importance of internal distance must be

emphasized: even though nation A may be contiguous witk B, interaction is in-

possible unless A can control its own territory.
PA
At Py

5 is the power of nation A relative to joint power., If PA is

greater than PB’ then the amount of action to be takeu by A tovard B is

ansumed to I greater than B towards A. This is concomitent with the notion
that the behavior between two nations is, in general, csymmctric:s

How 13 time, t, related to this wmodel? Time 15 brought 3n es a
probability measure of the likelihood of a trigger event occurring. Thie
concept of time was origiually developed by Rummel to test his foreign

conflict models.® we argued that a conflict situation 1s a necessary

conditior for conflict bchavior but not sufficient. Uhat this means js that

not all conflict situntious lead to come kind of overt conflict behavior.
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Only in thosc conflict situations involving power parity and experiencing somz
trigger event will conflict behavior be generated,

To operationalize this trigger function, Ruimel analogized from the
law of geses, P = —3-—, vhere P denotes pressure, T tanperature, and V volume,
Imegine a sealed flask with hiydrogen in ic. Vhen this flask is placed on
an alcohol Jemp with constant temperzaturc, the hydrogen wolecules will
incrense their random movenent and thelr random hitting agaiust the sive of
contafuer., As time goes on, the tcuperature within the container will go
up and this movement of molecules will become more and more active. After
reaching the point of meximum containsbility, the flask will burst., Even
though the molccular movement is random, the pressure in the container can
be represented ac some function of tine and teuperature. From thie phenon-:
enon of .gas, the analogy is drawn for the role of time in conflict. Given
constent distances on attributes (i.e., temperature of thc lemp) and the
randon movement of infinitely many possible triggers (i.e., hydrogen
molecules), the likelihood of occurrence of a trigger event (i.e., precsurc
gencrated by molecules hitting on the container) may be measured &s a function
of tire. Once distances on attiribute dincnsions cre given, a trigger event
is more likely to occur, the morc time that has elapsed. Ruumel, therefore,
measured the time since the last change of systemie rolationship betvecn
two nations, The role of time in his nodel was nultiplicetive to the
conflict situation,

In this study, however, thé time aince the last chinge of systemic
relationship will be treated cs a probability measure of the likelihood of &
trigger occurring for both conflict end coopcration. Depending upon the
initizl configuration of dfstances, time can be hypothesized to work toward
either conflict or cooperation. If the last change of systeaic relationship
(say, a peace treaty) had narrowed the major distances bLetween two nations,

then tire can be considered a measure of lilielihood of somec cooperative eveut



— | -

16
occurring. The relationship amoug the probability of a trigger for some
internationzl event, time, and attribute distences is illustrated in
Figure 4.2.1 and Figure 4.2,2, Figure 4.2.1 represents a probability suvrface,
vhile Figure 4.2.2 shows a vertical slice of that surface. In other words,
Figure 4.2.2 represents the relationship between the probability of a trigger
and distance when a particular value ic selected for time. As can be scen
from this figure, & hypothetical probability curve would take & shape of a
parabola: the shaded area on the left of some nid-point stands for the
1f:elihoed of cooperation, whereas the shaded arca on the right-hand side
represents the likelihood of conflict.

It is aleo worth noting that tyere ig, in effect, no way of knowing
vhether time ic functioning toward conflict ox cooperation as far as the
overall relationchips between two nation are concerned. Since most inter~
actions arc a mixture of conflict and cooperation, all we can say is that

time is working for the occurrence of some international event.

4.2, CONFLYCT MODEL I

In his current development of the field theory of foreign conflict
behavior Rummel established three stages; namely, latent conflict, conflict
situation, and overt conflict behavior.7

Latent conflict is a function of valve uistances, political distance,

rank distance between two nations. "The existence of mutually incompatible
or contradictory goals or valuzs" (Rummel, 19(5b) is hypothesized to measure
the potentiality of couflict behavior. o measure value distences, racial,
language, and religious dissimilarities between tuo nations are used. As
far as rank disequillibrium is concerned, Rummel states:
“Following Galtung (1964), with some revisions, it will be hypothesized
that the difference in social ran%: between nations ercates a strain,
a disharmony, between them. Nations which have attained a high
rank position on one or nore of these attributes wish to maintain

their position against those vho have not. Morcover, there is a
rank disequilibrium encouraging tension between those nations
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differentlally high on the three attributes (economle developzent,
power, and prestige). Yor the U.S., for erample, to be bigh on
cconoinle development, power, and prestige vhile the U,S8.S8.R. is
high only on pouer orieats these two nations differentially towards
the international order permitting and sanctloning this allocation
of rank positions" (1965b, p. 134).

Thus the wodel of latent conflict is formulated as:
C'L [~ u'L + BLVV * BLPOPO - IBI‘RR
vhere C, = latent conflict
V = value distancen

Po = political distance
R = rank distance.

Conflict situatlions are a functlion of latent conflict plus the

éossibility of interaction betwecen two nations. If two nations are not

poverful enough to span geographlc distance between them, there will be no

contact. Chile and North Koreca give a good example of little interaction

due to geographic barrilers, while the United States and Noith Korea have

shown considerable dnteraction thanks to the capability of the United Statcs

to overcome the geographic distance., Thus confllct situation is hypothesilzed ast
Cg = &g+ Bgg Oy, + Bygl

vhere Cs = conflict situation 8

Final®., conflict behavior 1s seen as a function of the intcrection

between the conflict situation and time, plus power parity., Power parity
measures the deterrence relationship between two nations, If natlion A ie
considerably more powerful than B, B is unlikely to initiate a conflict with
A because of the deterrence capability of A, A.is 2lso unlikely to resort
to conflict with B, knowing that A's decmand may be achieved by means otherx
than violence, There is & zone of near equality of power for two nations,
hovever, In which conflict potential may becone actuzl, This night occur
vhen either natlon calculates its power as belng suffilclent to overcome

that of the other. Conflict behavior, Cp, is hypothesired as,
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Cp = e + By C, + 6,0, - By [(By-P)” s

This is the equation that has been tested by Runmel for the global eystans.
Dealing with egeclected and random camples of dyzds, he found that about
twenty per cent of variation in the confliet behavior could be accounteld
for by this model.

In the proposed research, however, the primaxry goal is predicting
the differential between conflict and cooperative behavior (CF- CP)., In
ordexr to uncover the effect of attribute distanct:s on hostile behaviox
between two nations, it secems appropriate to control for the clemzat of
cooperative acts linking the two types of behavior. 7This notion is based
upon the previous agssuuption that most interactions are a mixture of both
conflict and cooperation. Seleccting (CF ~ CP) as a dependent varfable
requires a departure from Rurmel's three stage development. Two cutalytic
elenents vhich theoretically coavert lateat conflict and a conflict
sitvation into conflict behavior are the propensity of two nations to
interact and tine as a probebility measure of a trigger event occurring.
Both elements arc dropped since they are assuiied to fanction similarly in
both conflict and cooperation. Thus it ie hypothesized that (C¥ - CP)
between two na;ions is a function of distance on value, political, and
rank diwmensions, plus power pavity. This formulation, therefore, is
different from Rummel's conflict behavior model as the geographic distence,

joint power, and time arc not included.

The Conflict Model I to be tested is:

Value Political
Lttt A-. -1 .A..
(CF - CX.1B= Qf + prlR + prZL + praR + pr,P & prsn
¥ By (PpB) + Bpr ((PxPp)2l% o2 -
e, B £P7 LA J 4.P~ritv

[T} M’ [ NTTPUPISLEP L

——ial e

For notations see Table 4,3. The lower case letters fp
indicate that the pavameters are for Conflict liodel I,
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4.3. CONFLICT NMO2LL 11
Adding ecquation (1) and (2) and dlviding by two generates a model

of "gross" conflict, vhere the dependent varieble 45 CF only:
. § Y - OD s O
fccr + p) o+ (coF - &b I):[ /2 CF , 0

PP P
OF = ag + By b =20 g T oAl b pen 480

}
+ BgsRL + BegPo + By 4 Beg(ryly) + gy (Bppy ]t —mm )

The lover cose letter f wcans that the parametere
are for Coaflict Model JI.
4.4. CONFLICT-COOPERATION IHDEX
Since one of the research goals is to delincate the clustering of
Asian countries in tcims of cooperation, an index of conflict and cooperation

(CC) has been devised ac following:

P 4 CP - 7
(cpmn pop) (CFA-m ¥ p+A)

2

CC»

This index is designed to measd;e "net" cooperative behavior betwesn two
nations after eicluding the conflict., Since behavior from A to D is not
necessarily the sawe as that directed from B toward A, the averages of
CP and CF are taken to geuerate symmetric relationship. Theorctiecally,
this averaging process can be justified on the ground that I am interested
in uncovering the clustering of nations rather than that of dyads. For this
purpose, the locations of nations in the behavior epece must be specificd
in relation to ull others. This can be done by averaging. No attempt is
made to rescale this inde:, because my operationalization requires standaxd
scores which provide relative positions for dyads.

This index will be employed to find clustering with two methods., A
dircet feoctor analysis of CC, for example, will give bipolar factors of
conflict and cooperation, vhile » hicrarchical clustering anclys?s will

produce o tree diacron.
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5. DATA AID OVERATIONALIZATION
5.1. THE POPULATICH

The unit of anzlysis is a directional dyad A+D, where the arrow
neans I am measuring the behavior of nation A to B, Each variable wiil
be wcasured for both A+B and B*A. MNincteen nations included in this
study thus gencrate n(n-1) directional dyads totaling 342. Data will
be collected for these 342 dyads for 1955 and 1963, mostly from the
data bank of the Dimensionolity of Vations (DO) Project. The data matricces

will look 1like the ones given in Figure 5.1,

Figure 5.1

Data Mafrices
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5.2, OPRPLRATIONAL DUFIRLTICS
Opcrationalization of auy concept iuvolves a certain degree of
arbitrariness. The proposed ctudy 1s rot devoid of this bins., The most
iwportent criterion consideced In gelecting operational measures is the

degree of relevance to theory btuilding.,

5.2.1. Independent Varviables

Pover copsbility of mation A wil) be measurced by energy production
rultiplied by the populetion of natfon A, Specdfically, the neasure will
be in uctric tons of coal multiplicd by the population and scaled by 10712,
Loglo(x+1) tranfornation will be carricd out before celculating distences.
I am dealing with the population, and therefore, there 18 no need to attaln
norieal distributions for etatiutica£ dnfercnce, but since other studics
have trancformed this variable a sinilar trensforuation will facilitate

compaxrieon of results,

Economlc developmeat distnance will be measured by the difference 4in

the enexrgy consumption per capita with & logyo(x+l) transfornation.

Time since last change of systenic relationship hetween two nations

will be measured s the nuzber of years ednce (a) Jast world war, (b) last
political system change such os gocial revolution or coup, or (e) last
dyadic var (large scale involving strategic maneuver), whichever comas last.

Geogpraphle distance within natjon A will be measured ae the square

root of the arca of nation A. Dato will be transformed to rmatch the unit
of measurement with the tevritorial distence between nation A and B.

Territorial distance betucen nations A and B widl be wecsured ac the

shortest distance between bord:ve of A end B on a 16 inch (dicscter) glohe

(unit = centimoter).

Racial. lanmace, end yeligious sindlorities between tuo nations ave

reasured as the inner product of tvo vectors. One vector refers to nation A

the othicr to nation B, The componcents of the vectors stend for syurive roots
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of the proportion of the population of ancestry (or religion ox lasguage
vhen these vavielles ace of concern) Il, ancesiry xz, ete. Vhen the inner
product is tekea, the recult will be vedghted by the proportion of A and B
that refer to the soue ancestors. Thus o dot product of 1,00 means that
A end B have exactly same anceslyy; a dot product of 0.00 means thoy nre
conpletely different,

Since proportions sum to oue, ench component -- proportiorn -~ of the
vectors are assumed to measure the squaved values of the vectors. This
assunptlon allows the vectoxs tu be conaidered as unit length. The inner
product it then of the square roots of the components and measure the
cooine between the vectors in this spsce. Therefore, the similarity (or
the inner product of the vectors) for natfon A and B on ancectry proportiors

x].' xzooo. and Yl. Yz. vee 182

&F{ + Z¥p 4 4u. m slullavity.

After the inner product is calculated, an ordinal rating is made as following:

B BN g g 8

Rating A 0 | 1
1 { [}
,05-.199 .20-.399 .40~-.599'.60-.799 .80=.945 .95-1.00

> wa)

]
Inner 0-,049
Product

In the proposed study, this scale of rating will be xceversed by wultiplying
ninus onc to measure dissimilarities rather than similavities.

Political distance will be weasvred as an Euclidian distance9 on

Western Democracy, Cormunism, and Monarchical dimensions gencrated from a
factor analysie of ten political varizbles (Rummel, 1965h) from Banks aund

Textor (1963).

5.2,2, Dependent Variables

Essentially three cets of dependent varisbles are of ccnzernt conflict

behavior, cooperative behavior, and the differentiul betueen the two,
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Coiflict Pelinvior., Data on the foreign conflict bubavior between

nations occurring 3n 1955 end 1963 and reported in dally issves of

The Few York Time: have already been collected, using a foreign conflict

code sheet (Puamel, 1966). EPEach hestile act was vecorded nc to ector,
objcct, date, type of ection Involved, erd descriptive information of the
act. Data vere collccted according to si: categories of foreign conflict
behevior: warning and defensive acte, violent ecto, negative behavior acts,
negative cowaundcations, unofficlal violence, and nonviolent dewonctrations,
These primary cetegoriee are further divided into approximately one huandred
subeategorics,

2,139 ects of foreign conflict Involviug 340 dyads over 16 variables
(those acts that occurred with pufficient frequency for analysis) were
recorded for 1955. The year 19263 saw alnoest 3,000 conflict acts Involving
275 dyads and 24 variables, To cach data matrix (1955 and 1963) was edded
a "peace dyed" having all zero entrivs. Then each matrix wags factor
analyzed to a principal component solution with vardmaxz rotation to geaerate

five djuensions for each year (Rumazl, 1267; Hall and Ruimel, 1268).

The five diwcnsions for 1955 are:

1, wmilitary violence

2. nepative conmunications

3. negative sanctions

4. diplomaitic conflict

3. antiforeign dewonstration.

The 1963 factoxe are lebeled e3:
1. negoetive comnunications
2. unofficial violence
3. wviolence intcasity
4. warning and defensive acts
5. negative sancilons.
Factor scores of 342 Aslan dyads on these dimencfons will be the wmeasures of

conflict behavior. Those dyads with ne conflict will be given the ccorey

of the peace dyad.
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Cooperative Bebovior. Thicé DOR date bank hes recordings of nemerous

dyadic cooperative acts such as trade, legatioans, treaties, intcrnetionzd
orgenizations, etc. From these we cnn coapute factor scores in the sowe
panner ©s ve ¢id on coaflict bLehavior, Most uvalortunately, hovever, not
all of this information s systematicelly orgoanized and 4t vould involve
an cnormous awovnt of tiwe and effort to orgunize thls data. Consequently,
it 1s rcaeconable to put off this task for the future. For the purpose of
the proposed study, a teutative soluticn will be made by celecting a nunber
of representative varicbles for the ccoperation space.  Six poseible
condidates aves

1. Treaties

2. Fxports

3. Exports/Gross Nationel Prcducts

4. Nongoveramentel Organizations (NGO)

5. Relative NGO's: the number of NGO's of which nation A and B

are comembers divided Ly the total nunbey of KGO's of which
A iga mevber. o

6. Diplematic Representation (Lubassy and Legation)
Theze are the variables vhich were highly loaded on six dimensions out of
twelve fectors generated from o series of factor anulyces of 1955 dyadie
data on the glohal systcm.lo Becouse wost of thesce variablea have high
loadings on more than one dimension, a neasure of cooperative behevior
can be derived by two steps: (1) getting weighted average of standardized
variables highly loaded on each factor vwhere the weights will be squerved
factor loadings, and then (2) esuvmnming these weighted avereges across

six factors.,

Differential botucen Conflict and Ceooperation. Ideally, scores on

a nuaber of prinaipal coumponents in the conflict end cooperation space
will be calculated separately. Suanution of these standerd scores in
the cooperation space would thea be cubtracted from the svmmed score in
the conflict spaca for cach dyad to gemerate the net conflict behavior

seasure, In matrix: notetfons, this can be ghoim as:
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CF ~ CP = (Afl ol

IZ '!'..."' qu) e (lp‘. + 7 pz +000+ qu)

vhere Zf and Zp represent the standardized ecores in tue

conflict and cooperetion epaces, and ¢ stands for the
nunber of dimeusions ertracted.

Accordingly, the tota) interaction (CF < CP) would be ricasured as the
eddition of two elcments on the vighthand side cf the cbove equation,

In the proposed study, however, the leck of tiwe end resources coes
not enable n: to compute thie ecmprehonsive Inden.  Tentatively,
(zpl + zp2 +ooot qu) vill be repleced by the ed hoc neasure of coopsrutive

behavior derived from summation of welghted averages over several frctors.

6. RUSEARCH DLESICN

Verification (or fnlsificatioﬁ) of theory nust be boeed upon
appropriate teste, In order to carry out euwpirical tests of the wmodels,
various multivariate techniques will be employcd. A flotrchart of the
analysis design 4s presented in Figure 6.1 epecifying ateps with nunbors
dn circles. Deseription of metheds will be wade following the steps that

I expect to tele in the reseavch,

Data Collection (Step 1)

Data on conflict, cooperation, time eince loat change of systenic
relations, and several dyadic distauces on DUE dincnsions will be ecollected
and punched for 342 Asion dyads. There will be two gets of data: ome

for 1955 and the other for 17645,

Lranspeneratfon_end Data Svrvey (Step 2)

Aftcr the data on the intt{al vardcbles are prepaved, tronsgencretion
will be perforred to produce such ccmplex varlebles as the propcns%ty to
interect wodified by cap-billty ond geogreplde distance. Ac I will be
dealing with more than twenty varfebles, a firal check on the data nust

be done through the data survey program vhich Msts rll the essential



Figure 6,1

tnalysis Design ¥louchart

Confli»t | Cuopexaticn i Dot
Fector Factor Tine Dyadic
Scores |Scorcu | Dintances
o bt | Yo - psnecnaa | S = "/_:;‘)*""'— -
= T \\ ,./-/‘-/

s, ¥ ) L
Theory Tesl Data
- 19.)5&19(\3 :

....... o

( 2"~T;Eﬁs;cne1atlou
\_') end Data Survey

H
(o S — @ ooy

PP S ——— e—
"3 Missing Data
Estination 7
|

e e m. oo

- o @epe s v ams - - . -

o .

. Pactor
: psps—— VY3 £7:3 F-1)
! Independent
] oo ‘ Spaces,
l-) b 6)._.\,-....._..4 1955 &
N 1963
Canondceal Multiple O
Anelysist| | Regression: (/‘~ '
1955 & ' 1955 & \9\, o)
1963 1963 — ‘ -
. et ———— Factor - Factor
o Conparisons|| Cocparisont
;j>__,, _______ Independent] | Dependent
. Spaces, Spaces,
Profiles of 1955 - 1955 -
Best and 1963 1963
Least Predicted Rl ataneh it S
( 19._;J¢.
e
Canonical

Analysis of
"Resdiduals

| p—

Ly I
. B® secs wm PEB.iem cpmes SOBe: S . mEE v

{ u)_-__ L

Conflict~
Cooperation
Index

o - e o

Clustering

s e as-se mmee s ol

®-L

Group
Profiles

e o aomem v PEES. o o oud

. o o @ memen




26

univariate statistlcs including extreae outliers.,

Miscing Data Futimation (Step 3)

As in most studies with eggregate date, missing data will be o
problem. Among these problems arve: (1) a nongranian correlation matrix
resulting In negative cigenvalues arnd (2) the inability to calculate
factor scores for the caces with missing entries. Many attempts (e.s.,
deletion, meen inscrtion, or rating) have been wade to tackle the miessing data
problen, nono of vhich give satfafactory rcesults, 7The best way to cope
with this micsing dnta problem, is a gystendc estimatfon using nmultiple
regression developed by Wall and Rumnel (1268). In this method, the
available data on cach variable is regressed on the available data on the
other variebles to determine regres;;on estimates for the missing date.

A nunber of regression equations equal to the number of variables with
nissing data are thus computed to deteynine regression estimates for ell
nissing data. The equations may be rccomputed, including the missing data
estirates this time, to gencrate a ncw cet of estimates. These recomputa-
tions may be carried through several cycles until the estimates converge
to stable values for the missing data. This regression estiration appears
to be a reliable approach as long as the variables in the data matrix are
highly correlated. In case, hovever, the correlations between all the
variables are not high, we can partitfon the matrix into subsets of highly
correlated variables. No new informatlon is added by this method, But 1t
enables us to utilize the existing information fully. IMissing cells in our

data matrices will be filled with estimates generated from this gsolution.

Canonical Analvsis: 1955 end 1963 (Stcp 4)

My models will be tested using canonlcal regression and corrél&tion
for 1955 and 1963. Uhen we have more than onc dependent variable,

canonical analysis gives us the linecar combinations of independent end
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dependent variables that maximize the correlatfon between two sets of
vatriables, There can be as many cavonical relatlonships as the smailer
rank of the two scts, The first eanonlcal equation accounts for the
maxioun variation in the dependent set; whereas the sccond relationship
accounta for the moximun variation independent of the first, aud ca forth.
In other words, the second deplets the relationship in the residual space
after excluding the first (Cooley and Lohnes, 1962). Let us denote
independeat variables as X's and dependent as Y's, Then assuning that the
ranlk of the dependent gpace ies smaller than that of the independent space,

we can weclte sirultaneous equations such as:
all}'l + al?_)’z + e o+ alpyp n"bllx.l 4 blzxz 4 eee b bquq + el

8,171 + 852Y5 d ooee + Bppyp g;bplxl + bp2x2 + o0e b bpqxq - N
where e's stand for the residuals.

What canonical analysls does is to find a's and b's (regression weights)
such that lineer combinations of X's and Y's have maxluvm correlation

within each equation, while each equation is independent of others.

Computationally, this analysis partitions the correlatfon matrix

( Ri1
R

\ "

into four submatrices,
)

12 \
!
Rpa /

R

- W Sy - = wm-

vhere Rll is thz submatrix of correlations emong independent variables,

R22 among dependent variables, Ry9 coxrelations between dndependent and
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21 the transpose of Rlz. Then employing a

characteristic equation the canonical correlation coefficlent and the

dependent varistles, and R

regression wveiclits are calculated as following:

<t nor

Rap Pay 13 Byp = MI) by = 0

, -~ :
aj = (1’.11 R12 by) / A3

vliere a and b are canonical regression welpghts and A 1s the squared
canonical correlation measuring the percentase of variation accounted for

by the 4th relationship.

Factor Analysis of Independent Spaces: 1955 and 1263 (Step 5)

The matrices of independent variables will be factor analyzed for
1955 and 1963 separately. The principal component method with orthoginal
(varimax) rotation will be used, since I ar interested in both the common
and specific variation of varlables (Harman, 1967), Cattel's Scrce test
(1966) will be enployed to determine the number of factors to be extracted.

The purpose of the factor amalysis will be to dclincate/?ogﬁrgyﬂgnious
solution. First, rcpiacement of specific predictor vardlables in Step 6
(multiple regression) by the standardized factor scores facilitates the
interpretation of regression analysis. Particularly, the contribution of
e¢ach predictor to the veriance accountability becomes self-explenatory,
because no consideration on the partlal correlation is necessary. Second,
this principal axis solution is a preparatory step lecding toward Steps

8 end 10.

Hultiple Repression: 1955 and 1963 (Step 6)

Each dependent variable of the Conflict ifodel II will be regressed on
the principal components generated at Step 5. This analysis 1s complementary
to the canonical analysis (Step 4). The focus will be upon how well g

perticular tywe of conflict behavior can be predicted by the nodel,
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Profiles of Best #nd Least Predicted (Step 7)

Canonical anzlysis (Step 4) end multiple regression (Step 6) produce
residuals with some substantive importance. Residuals frow cach equation
(canonical or regression) will be categorized as “least preodicted" if they
are greater than |2.00| ctandard ervor of estimate ond as "best predictcd
if smaller than |0.06| stendard error. For thece least and best predicted
groups, their profilc on the independent and/or dependent variables will
be studied,

The profile program developed by llall (1968) first standerdizes the
variable over all cases, and then it computes mean and one standord
deviation interval for cach group. This program cnablet us to pinpoint
the characteristics of the group and to scarch for some systematic bias
existing in that particular group. Suppose we have a least predicted
group of four dyads -~ N, Korea+S. Korea, S. Korea»N. Korca, ChinarIndie,
aad India+*China -~ with regard to a certein type of bchavior. The profilc
of this group on the political distance, the economic distance, and the

power distance might look like the one given in Figure 6.2,

Figure 6.2
A Hypothetiecal Profile
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This hypothetical profile incdicates that the group is very high on the
politicel distancc, low on the economic distance, end ebout averase of the

total population in teims of the power distance.

Factor Comparison (Steps & and 9)

To meesure changes in the independent and the dependent spaces from
1955 to 1963, transformation nnalysiull (Ahimavaara, 1954) will be cinloyed,
Transformation analysis applics the basic foru of regression enulysis and,
in matrix terms, is,

ey y=lp/
Lazbda = (FIFI) Fle

vhere Lambda is a matrix of transformation (regresafon coefficients) of

Pi matrix of factors to matrix Pz. }1 is the factor watrix for 1955 end

Fz is the one for 19353. Fl and Pﬁ need not be the natrices of factors.

Vhen we choose factor matrices, hovever, then the original variables

factored must be equivalent. For the conflict sulswnace, only sixtecn

variables are found to be common for 1955 and 1963 (Hell end Rummel, 1968).
Taking the 1955 watrix as indepcndent end the 1983 matrix as dependent,

Lambda will be calculated. The Lawbda matrix will then be used to get a

Jeast squares estimate, ?;. for 1963,

A
F2 = P, Loibda,

" ~
Step 8 will compute Fz and the residuals Pz - Fz for the independent space,

vhile Step 9 will calculate the sane for the dependent space.

Canonical Analysis of fesiduals (Step 10)

The residuals from the transformation enalysic reprecent the deviational
change from 1955 to 1963. By looking at the relaticnship between these two
scts of residuals, we can study how the channes in the dependent space are
related to those in the independent space. Canomical analysis will be used

for this purposc.
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Clustering and Group Profiles (Steps 11, 12, und 13)

The conflict-cooperation index can be scen as a mersure of closensss
or similarity bLetween two nations, 7This index sexves the purpose to group
Asisn countries in terms of their distances on the conflict end coopcration.
YWe first establish a symmetiic matrix of order 19x19 (the number of nations
in this study) with the conflict-cooperation index. Then two grouping
methods will be employed: the hieraichical clustering scheme with connccted-
ness method (Johnson, 1967), and direct factor enalysis of sinilarities
(Rummel, 1969b, Chapter 22). The former gives a neat dendrogriu (tree
dlagran) but with some difficulties (Phi)lips, 1963, forthcoming), while
the factor groups scem most reasoncble and straightforvard. The groups
generated from two methods will be éamparcd. and then profiles of each group

on attributes (predictors) will be discussed.
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FOOTROTES

It 1s worth noting that Michael Nrechier conceives a region as purcly
geogsraphic. !e contends that a subsystem 3s a political as well as
a geographic concept and, therefore, the region is a necessary but
not a sufficient condition for a subsysten (1963, p. 220). 1In the
present study, hovever, a rezion mand a subsystem are considered as
interchangceable terus,

lalaysia 15 excluded because ehe vas not an independent state in 1955,
The Federation of lalaya agrecment was signed on August 5, 1957 and
on August 31 she becene 1ndcpendcnr.

Sore examples of the application of graph theory are Brams (1968)
and Harary (1961).

Rummel originally postulated seven theoretical propositions, but
later dropped the seventh one due te¢ theoretical inconsistency.

his term is brought in after an extensive discussion with Richard Chadwick.

For nodele of the conflict bchu&ior, conflict situation, and latent
conflict developed by Rummel, sce infra 4.2,

This livne of research is being underteken by the Dimensionality of
Nations Project (University of Hawali). Some preliminary analyses
revealed quite promising results.

The propensity of two nations to imteract and, therefore, to get
involved in conflict situation is showmn as a function of geographic
distnncg nndﬁjoint pover. %o reach the specific formulation of

(e} - G- GDD+'GDPD(P +P3) Rumiel hynothesiszed several telationships
among the propensity for conflict (C), geographic distance (D), and
joint powver (J). Three figures, given below, present the hypothesized
relationships between C and D for low level of J, medium J, and high J.

C C c

s

~.. D s A B et oy
“Medium J figh J

For lov J, the curve shows a markedly deercasing slope, and moderate
decline for medium J. For high J, however, the curve has a slov slope
and does not meet D axis, This means that wvhen two nations are high
on J, D has virtually no effect on C. In all three diagrams the curves
start from some point on C axis implying that geographical contiguity
is associated with high propensity for conflict. -
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Fhen these graphs are jolned togcther in a three dineusionel
space, the propensity for conflict is scen to form a warped surface
(shaded area in the diagram given below).

J '
Then what is the mathematical function connecting C, D, and J
holding other things constant? Based upon the logic that the slope

of C with regard to D changes as a function of J, the function is
found as following:

Cu=f (J, D) -

= o+ D(yJ - 8) where (yJ - B) is the slope
« o + yDJ - 8D

9. The Euclidian distance is calculated as follows:

> oem v - o

p 2
= I 8§,. -8

vhere

sAj = nation A's foctor score on a factor (J)

sBj = nation B's factor score on a factor (3)

p = number of dimensions involved in
calculating distence

10, See DON 1255 Data Dyadic Summary Chart, #3, 1966.

11, This technique is also discussed in Rummel (1969b), Chapter 20.
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