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" A%HhYs s a proposal to study Comrunist China's contemporary foreign behavior patterns.
The purpose of the proposed research is to explain Communist China's system of foreign
relations by resorting to information about her differences and similarities with each
other nation.

The guiding theory of this proposed study is Rummel's field theory, which states "the
behavior of one nation toward another is a linear transformation of their differences from
each other on their attributes." Applying this theory, a theoretical model of foreign
behavior decision-making system is formulated. In this model, the objective attrlbutes
distances are related to the final behavior through what shall be called "double subjecti
modification system"--perceptual framework and bekavioral preference systems. VFirst, the
decision makers of China perceive the relative distances of China from all other nations
on various attributes through their own filtering system or unique perceptual framework.
Second, when the Chinese decision makers decide their behavior, the perceived distances
are again modified by their idiosyncratic behavioral preference systems, and then they are
led to the final decisions. Applying this model, the research will be focused on determing
ing China's idiosyncratic systems of both perceptions of attribute distances and behavioral
preferences. :

Data will be collected on measures of attribute distances of China from cighty-one
other nations and China's behavior vée-a-vig all these nations for 1955 and 1963, Then,
China's foreign behavior patterns, in terms of percentual and behaviaral-prefercance
structures, will be delineated for 1955. The results of the analysis of 1955 will be rve-
tested on 1963 data to assess the reliability of the delineated patrerns.
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ABSTRACT

This 18 a proposal to study Communist China's contemporory foreiga
behavior patterns. The purpcse of the propoced rwcsearci is to explain
Communist Chira's system of foreign relatiens Ly resorting to information
about her differences and sinilarities with each other mation,

The guiding theory of this proposed study is Rummel®s field theory,
which states '"the behavior of one nation toward another is a linear trans-
formation of their differences from each other on their attributes.,"
Applying this theory, a theoretical model of foreign behavior decision-
maiting svstem is formulated. In this model, the objectivre attribute dis-
tances are related to the final behavior through what shall be called
"double subjective modification system'~--percertual framework and behavioral
preference systems., First, the decision makers of China perceive the
relative distances of China from all other nations on various attributes
through their cwn filteriag system or unique perceptual framework. As a
consequence, the same distances may be felt diiferently, by Chinese decision
makers, from others, Second, when the Chinese decision maiers decide their
behavior, the perceived distances are again wodified by their idiosyncratic
behavioral preference systems, and then they arc led to the final decisions,
Therefore, in this model, China's forcign behavior patterns will be repre~
sented by leadership's unique percaptual freaueworl and behavioral preference
structure, Applying this model, the research will be focused on determining
China’s idiosyncratic systems of both perceptions of attribute distances
and behavioral preferences.

Data will be collected on measures of avirivute distances of China
from eighty~one other nations and China's behavior vis-a-vis all these
nations for 1955 and 1963, Then, China's foreign behavior patterns, in
terms of perceptual and behavioral preference structures, will be delineated
for 1955. The results of the analvsis of 1255 will be retested on 1963
data to assess the reliavility of the delineated patterns.

- 1ii -
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COMMUNIST CHINA'S FOREIGN BEHAVIOR: h
AN APPLICATION OF FIELD THEORY MODIL II

1. INTRODUCTION

On April 25, 1970, the Hsin-hua News Agency reported that the People's

Republic of China launched her first satellite intoc orbit on the previous
day. The 173 kilogram 'Mao's Moon" (so christened by an Italian ..ewsp2per) !
is now broadcasting the Chinese, semi-official, national anthem, "The East
is Red," for 40 seconds, every five minutes, as it passes over the 90
capitals of the world.1 Launching a small satellite is not an impressive
event in this, the latter part of the twentieth century. Nevertheless, the
satellite's impact on all nations will be great, not only because it implies
China's approaching capability to build and use ICBM'sZ, the formidable
symbol of the super power, but also because it drastically demonstrates
China's technical capability which, without doubt, will affect the patterns
of her foreign behavior.

Even without nuclear weapons, China, with & well-organized, 800
million population, has already become a formidable power whose behavior
has had a strong impact on both her enemies and friends. China l5 no longer
a "sleeping lion" but an “awakening lion." The study of her for:cign behavior J
is now one of the most needed in the field of international relacions. In
fact, without knowing China's foreign behavior pattern, we can hardly say

anything about world politics or world peace.

!The Chosun Ilb., April 26, 1970, p. 1, and April 28, 1970, p. 3.

2The Chincse have alrcady exploded a missile~type H~bomb warhead (the
first nuclear explosion on October 16, 1964), China will possess, at the
latest, within this year at least somec IRBMs with a range of 1,000 miles.
See Time, May 11, 1970, pp. 44-7,
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The study proposed here will deaL with China's contemporary foreign
behavior toward all other nations in the world, I shall attempt to answer
questions such as: Vhat is the basic pattern of China‘s conflict behavior?
Are there any basic differences in China's behavior toward richer nations
and poorer nations? What is the most important factor that affects her
cooperative behavior with other nations? Is it her historical relations
with other nations or 1s it the difference in political sytems that account
for the cordial attitude of China toward other nations?

For example, with her new assessment of nuclear technology, will
China's relations with the Soviet Unior be ameliorated or deterioraﬁéd?
Will the fact that she possesses ruclear weapons affect her policy towa?d
the United States more than her recently retarded ecoromic progress? Or,
based on the increasing amount of comﬁercial trade between China and a
certain nation, can we predict that tﬁe two will cooperate more intensively
in a regional, non~governmental organization? These are some of the ques-
tions for which I want to find answers. In brief, T wish to find the basic
structure of China's unique patterns of foreign bchavior so that 1 can
explain and predict such behavior. |

Then, what approach can we take to determine the basic structure of
China's foreign behavior? Before choosing a tool for this euterprise, let
us first have a closer look at the problem itself.

A nation's variatior In foreign behavior can bc analytically decom=-
posed into twc portions: one, universal behavioral patterns common across
all nations; two, patterns attributable to that particular nation's idio-
syncratic characteristics, And to know the particular patterns of a nation's
behavior, we need to know the comuon universal patterns of nations firsu,

because the uniqueness of & nation's behavior is recognizable only when the
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universal bchaviural patterns arc understood.3

Common behavioral patterns have their origins in the fundamental
characterigstics of a nation. To explain this form of behavior, therefore,
we need not pay attention to the nation's unique attributes. This pattern
is just a reflection of the laws which govern all naﬁions' behavior. For
cxample, we can easily say that Nepal will net attack China militarily
within the next few years. Our knowledge about the weak military capability
of Nepal leads us to this judgment. This means that we implicitly apply a
basic law that large discrepancies in military cabability discourage the
weaker nation from initiating military attacks against the stronger. This
law is believed to be valid for any pair of nations of the world regardless
of the characteristics of the nations involved. If we could have a set of
universal laws which govern the basic behavior of nations,.then we could
explain a great portion of the behavioral variations in nations.

Particular patterns of a nation's behavior can be viewed as deviations
from the universal patterns. This means that the universal behavioral pat-
tern is modified by a nation's idiosyncratic decision making system. For
example, each nation has her own perceptual framework, and when she makes
her foreign policy decisions, this specific framework may put particular
emphasis on a certain factor among various components which compese her
decision making cnviromnment., Tor instance, we can say that it will be
probable that Egypt will coopcrate with Syria in a certair common-market-
type economic organization, but no one will think of a similar cooperative

effort between Israel and Egypt. Woy? We know that mutusl economic neces=

I5ee A Kaplan, 1564, p. 117. He stated, '"differences arc understood
and explained only by reference somewhere to similaritics: how we conceive
of an individual is the product of genceralizations."




-4 -

sity and gecgraphic proximity as well ag historical amity precipitate
economic cooperation between nations (12t ue suppose that it is a universal
lw). In the case of Israel and Egypt, Iar:el prcbably has a unique percep-
tual framework which puts special emphasis or their religious difference
(historical antagonism factor) and, as o consequence, this unique deciseion
naking pattern makes her behavior an exception to the universal law of
proximity and mutual necessity in her economic cooperutive behavior.

Now the task becomes clear. To understand China's foreign behavior
patterns, first we need to uncover the basic laws of behavior of all nations
that underlie those patterns. Then, witn the knowledge of ﬁhese laws, we
can proceed to delineate China's specific patterns of foreign behavior.

How can we uncover the basic laws of the forgign behavior of nations?

Social laws are universal generalizations of selationships between two or

more phenomena.4 Therefore, social laws cannot be empirically “"discovered,"
since empirical observation cannot exhaust all possible relationships and a
universal generalization, therefore, is impossible. Also, a mere summariza-
tion of observational findings does not provide the logical nexus among
p'nenomena‘5 Laws must be "formulated." "Guided by his knowledge of observa-

tional data, the scientist has to invent a set of concepts-~theorctical con-

8 formal d:finition of social laws may be given as “'statements or
equations that will explain or stace the form of a relationship betweon terms
in the analytic system." A, Kaplan distinguishes laws from other scientific
statements, calling laws "truly universal nomologiczl generalizations, unre-
stricted as to space and time." (A. Kaplan, 1964, p, ¢1),

5See Hempel, 1952, p. 19. See also Popper, 1968, p. 27. "... it is
far from obvious, from a logical poirt of viaw, that we are justified in
inferring universal statcments from singulax ones, no matter huw numerous;
for any conclusions drawn in this way may always turn out to be false: no
matter how many instances of white swans we may have observed, this docs
aot justify the conclusion that all swans are white."
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- structs.(which will provide the necessary logical nexus between phenomena)."6
In tﬁis sense, laws are products cf the gcientist'sintuition and, as a
result, there are no absolute laws., Laws remain as laws insofar as they
serve to explain observable phenomena., Therefore, laws are, inevitably,
reflections of the sqientist's conception of social reality.

Historically, the reality7 of international relations has been under-
stood in many different ways. For example, ancient Confucianists in China
believed that there exists a perfect universal order (tien-li, i.e., Heaven's
will), and actual politics (both domestic and international) are the processes
of the realization of that order.8 Later in Western society, Hegel took a
similar position about the reality of international relations. He believed
that "reason is the substance of the universe.... the design of tue world is
absolutely rational."9 Hegel thought change and motion (which are supposed
to have a predetermined pattern of themselves) as the only reality and tried

to "identify this reality with the historical process of continuous building

1
and becoming." 0

®loc. cit.

TFor the usage of the term, 'reality," seec Wright, 1955, p. 11. He
states that "I believe it (reality) is commonly used by scientists, to
designate cxistence in time and spacc apart from any obscrver, assuming
without argument that time and space are characteristics of a world which
exists apart from any observer,"

8Scc Lee, 1966, pp. 341-60. The Confucianist concept of the world
was well illustrated in The Chung-yung. one oi the Four Sreat Books.

9Hegel; Philosophy of Hiéto:y, Bohn (ed.), pp. 9-13, quoted in Durant,
1953, p. 224,

10ur{ght, 1955, p. 10.
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If we conccive of the world reality as a planned proceasll as the
Confucianists and Hegel, we need not pay great attention to the outside
environment of a nation in order to explain and predict its fﬁfeign
behavior., We need to study history (Hegel) or natural laws through
introspection (Confuclanists) to identify the "inevitable progress" of
civilization to explain changes in a nation's forcign behavior as well as

other social and political changes.

Currently for Morgenthau, reality in international relations is "power

politics,” which "is governed by objective laws that have their roote in

 human nature (unchangeable), ... statesmen think and act in terms of interest

defined as power."12

He assumed that, first, states ere entitled to exist, and, second,
to preserve their independent identities, states can rely only upon power to
avoid conquest by their neighbors, Consequently, the struggle of cach to be

more powerful than any probable enemy is natural, Tolﬁdrgénthau, the reality

of international relations is a struggle of nations for power, and the mechanics

of social equilibrium is the core concept of describing the process of this
struggling reality.13 In this sense, we can say that Morgenthau's belief in
power politics is based on his concept of the world as an equilibrium, &and
to him internaticnal relations is a simple mcchanical system, changing along
with the varying power digstribution on each side of the antagonistic groups

to maintain thc balance ¢ power.la To him, thercfore, "calculation of the

11Wright classified world views into five kinds; the world as a plan,
the world as an equilibrium, the world es an organization, the worla as a
community, and thc world as a ficld. According to this classification, the
above cxamples of Hegel and the Confucianists belong to 'the world as a plan,’

while Morgenthau's (see next paragraph) belongs to 'the world as an equilibrium.'

For further discussion, scc ¥right, tbid., p. 485 and p. 488.

12Norgenthau, 1966, pp. 4=5.

13
14

See Morgenthiu, thid., pp. 162-163,

woa. oit,
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aggressive and resisting power of each and the distances and barriers which
separated them night sufficiently determine the stability of the system ,..
and social, moral, and iceological factors might be safely disregarded.”

Departing from these simple mechanistic views of reality in iaterna-
tional relatious, Wright tried to view the world as "a field of conditions,
values, ldeals, and attitudes, in contiguous flux ... exerting influence
upon the actions of individuals, associations, and nations.“16 According to
bim, the behavior of human beings are conditional to their cnviroumental
situations, and discovering the forms of relations between specific patterns
of environmental conditions an¢ patterns of the actor's vbehavior is essential
to explain and predict the behavior.

This field concept is the one that is consonant with my concept of a2
nation as an organic system composed of systematically related roles playad
by human beings, where its foreign behavior is the reflection of the deci-
sions made by the top decision makers of the nation system, And it is likely
that there are laws that specify the forms of relationship between patterns
of decisions (therefore, the behavior) and the patterns of envirommental
conditions including the personal psychology of decision makers, the nation's
attriputes, and the relative similarities and differences with the other
nations.

In this proposed study, Rummel’c social fleld theory liodel 1117 will
be adopt.d as a basic tool to explain c:d predict China's foreign behavior,
Rumriel's social field thcory, bageu on the field concept of world reality,

defines the forms _f relationship betweer the behavior of a nation and her

1
Turight, 1535, p. 483.

1f’Wrigg,ht, tiid., p. 499.

17This theery will be discussed in detail in Chapter 3.
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environmental conditions in rigorous mathematical functions, stating that,
“[; nation's] behavior [towerd another nation] is the consequence of the
total social situation, and thisbsituation forms a field consisting of
social characteristics, or attributes. Behavior is relative ... to the
relati&e similarities and differences of nations on their attributes ...
behavior is a linear function of the relative location of the two [inter-
acting nations] in the system of attfibutes ..."18 or more simply, "the
behavior of one nation toward another i1s a linear transformation of their
difféfences from each other on their attributes.”19

| As nmentioned above, in ordér to undergtand China's unique patterns
of foreign behavior, we need to know bothlthe universal theory (a set of
laws) underlying that behavior and the unique decision making system idic-
syncratic to China which modifies the universal laws. Since Rummel's social
field theory will tell us the basic relations between China's behavior and
ber atgribute distances, what remains to be done is to define the specific
d2cisional framework which would cause China's behavioral pattern to deviate
from the universal pattern of the behavior of nations,

Within thc context of Rummel‘s sccial field theory, the unique devia-
tion of a nation's behavior from the universal patterns is the result of the
actor's particular perceptual and behavioral framework and is left to be
defined through empirical testing. In reality, we can see chat the same
attribute distance 1s perceived differently by the decision makers of dif-
ferent nations depending upon their unique perceptual framework formulated
through their personal expericnce:, including thelr belief system, educational

background, political value orientation, etc. For example, 1ndia may perceive

—

LoRumael, 1065, p. 1863.

19 umacl, 196%¢, 2. 2.




religlous distance from: other nations to be more significant than other
attribute distunces, while China pays little attention to religious dis-
tances. And even if they perceive attribute distances in the same way, the
decision makers of different nations may respond differently depending upon
their unique behavioral framework (or decision criteria). China, for instance,
will probably adopt cconoumic aid in solving the border disputes with small
nations like Burma instead of military maneuvers, if China's leadership has

a special preference tor non-violent sclutions, ever though the military
solution may be more favorable. in thie case, we may consider that China has
a unique pattern of behavioral choice and these kinds of patterns constitute
a particular behavioral framework of China.

In Rummel's field theory, these perceptual and behavioral frameworks
are mathematically represented by the weighting parameters (constants) of the
attribute distances and behavior vectors respectively.zo Metnodologically,
then, the aim of my intended research is to determine tne value of these
two parameters of Rummel's model in regard to China by its application to
empirically coilected data.

In this proposed study, cata will be collected on measures of attribute
distances and China's various behavior toward all nations for 1955 and 1963.
Fifteen variables for attribute distances and thirteen behavioral variables,
have been selected, mdost of them chosen from the variable list used by the
Dimernsionality of .(ations Froject. Some variables, however, have been added
to cupe with China's unique perception and behavior, such as percentage of
overseas Chinese in the counterpart nativn's populaticn and Chinese attitude

towarc other nations reflected in the Jen-min Jih-pao. In this study all

ZOFor a detailed discussion, see Chapter 3 of this proposal.
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nations are included as objects of China's foreign behavior,
This research prospectus is organized as fcllows. In Chapter 2, past
studies about Communigt China's foreign behavior will be examined with special
emphasis on theories applied to explain Chinese foreign behavior. In Chapter
3, the model to be applied--Rummel's social field theory Model II--will be
presented and discussed in detail. The'discussion will focus on clarifying
the meaning of the fundamental equation of the theory. Especially, the -
difference between the multiple regression model and the canonical regression
model will be scrutinized. Then, finally, in Chapter 4, the research design

will be presented, and variables and data to be used for thie study will be

discussed.

2. STUDIES ON COMMUNIST CEINA'S FOREIGN BEHAVICR

In comparison with other areas: of international relations, the study
of china reﬁains neglected and underdeveloped. Considering her extraordinary
size and the importance of her role in the future course of history, we may
eay that the study of China has been "retarded" ia development.1 A simple
check of the articles reported in several ieading American professional
journals is sufficient to see the symptoms of this retardation.

First, in quantity, the number of articles written about China's
foreign bchavior was extremely small compared te other fields and regions.

For example, in World Politics, a quarterly journel of international rela-

tions in general, out of a total of 748 articles printed in the past twenty-
one years (from Vol. 1 to Vol. 21), only five articles were related to China's
foreign bechavior (a total of 28 articles wvere about China). The American

Political Scicnce Review 7as more extreme. It allocated space for only one

article about China's foreign behavior out of 774 articles contained in the

last tuenty volumes (eight articles were about China in general). The Journal

Ihe expression, ''retarded," was used by Howard boorman. Sce Boorman, 1960.
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of Asian Studies is an arca-gpecific professional journal. Even this Asia~

najor journal has devoted less than one percent of its space to the study of
Chinese foreign behavior.

Secondly, even among the scarce studies of Communist China's foreign
behavior, most wece purely descriptive works. Of the nine articles about
China's foreign behavior reported in the four journals examined (a total of
73 volumes), only two could be regarded és theoretical attempts to explain
or predict China's foreign behavior patterns.2 These facts imply that either
there has been relatively few publishable works on China's foreign behavior,
or in general, most American political scientists were not interested in the
topic.

Chalmers Johnson has well captured the current 'state of the art':
"social science analysis has neither staged a 'take=-off', nor begun 'the
drive to maturity' ... in fact, in my opinion social science has yet to
achieve 'the preconditions for take-off' from which it csn begin to theorize
about China.”3

The theoretical rutardation of China studics can be illustrated in a
number of ways. For example, we have studies of Communist China's military
policy on the bases of the general Communist foresgn policy objectives without
any agreement ou what the Comnunist objectives actually are (e.g. Bobrow,
1964), Or without examining the fundamental relgtionship between the basic
ecological ..tuativn ¢f & nation and a uation's behavior, some hove tried to
explain China's foreign behavior based only upon the top decision-makers

fidcclogical attributes (lang Tsou, 1265). As discussed sbove, a top decision-

ZTheSc two arc Smokcr (1:69) and Bobrow (1964). MHote that this rumber
rvfers only to the four journals examined., Recently, many books and articles
Lave beea published. For exasple, in 1367 alone, 17 books and 331 articles

were reported in the Bidliography of Asian Studies. This 1s a worldwide
publication list.

3johnson, 1965, p. 256.

s
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maker's political orientation and/or Weltanschauung may formulate a unique
perceptuﬁl or behavioral framework which modifies the basic laws governing. -
the relationship between nations, but it alone camnot be a sufficient explana-
tory factor of a nation's foreign behavior. In fact, we may say that Mao's
revolutinnary strategy itself has been formulated as a reflection of his
perceived eéological situation of Communist China in past years.

Many reasons for this retardedness have been given. For example,
Dorrill gave the following four: 1) lack of available data, 2) inaccessibility"
to China (both physically and thrcugh the communication media), 3) language
gap, and 4) socio-politico system different from Western world (Dorrill, 1964).
But the basic reason is more likely the lack of appropriate theories. Up
until now, there have been very few theoretical models applicable to the study
of a nation's external behavior in genera1.4

This lack of theoties,‘hawever, is not unique to the study of interna~
tional relations. It is, to some extent, a common problem of the social
scienées in general.

Oce of the tunctions of theory in the study of international relationms,
as in any other field in the social sclences, is the organizing function
(McClelland, 1966, p. 15, and Deutsch, 1966, p. §). This means, as McClelland
stated, that “theory orients knowledge by furnishing the means to put the
picces together." According to Thompson, 'theory gives crder and meaning to a

mass of phenomana without which it would remein disconnected and unintelligible"

For taxonomical invertory of tue theories in international relatious,
soe Phillips (19€9). If we classify thc existing theories by the analytical
tools cmploycd, we have the following seven kinds of theories (in parcntheses,
some examples are given): 1) descriptive statistics (Singer snd Small, 1966;
McClelland, 1967; Worth, Holsti and Brody, 1967), 2) inferential statistics
(Brody, 1963; Haas, 1965; Zianes, 1967), 3) probability theory (Richardson,
1960a; Horvath, 1963, 1967), &) calculus (Richardson, 1960b), 5) topology
(Lewin, 1951; this 1s a psychological work, but general cnough to be applied
in international rclations.), ¢) linear algebra-graph theory (Marary, 1961;
Brams, 1368), 7) lincar algebra-factor analysis (Cattell, 1549; Alker, 1964;

Rummel, 1365; Gregg and Denks, 19653 Tanter, 1966; Russett, 1967; Denton end
Phillips, 1968).
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(Thompson, 1955, p. 735). Without theory, therefore, a mere description of a
situation 18 difficult, sincc we cannot decide which data are most worth getting.

Social reality is too complexz to be described in full detail in all its
aspects. This means that gelection is of the essence. Theory "establishes
relative priorities for further inquiries by establishing the criteria of
significance" (ticClelland, 1366, loc. cit.,). Theory guides us as to what to
look at, and what to describe., Therefore, theory is essential even in the
description of a situation or a phenomenon.

For cxplanation of a certain behavior, theory is even more essential.
To explain, in e broad sense, means to "make something intelligible or compre-
hensible" and "the aim of explenation is the reconciliation with our intellectual
desires of the perceptions forced on us by the external world of nature' (A,
Kaplan, 1964, p. 330). Then 'what is the éctual process of explanation? Hem el
and Oppenheim described 1t in the following way: "an event is explained by sub-
suming it under general laws, ¢.e., by showiag that it cccurred in accordance
with those laws, by virtue of the rcalization of certain antccedent conditions
.». the explanation of a general regularity consists in subsuming it under
another, more comprehersive vegularity, under a more general law" (Hempel and
Oppenheim, 1948, ch, 15), Therefore, explaining a nation's behavior means to
discover laws governing recurring vegularities in observable behavior. And
theory, which includes empirically testable statements of lawlike generaliza-
tions,5 can serve as a gulde in secking the underlying laws of behavior.

For precdiction, the function of theory is the same as for explanation,
since "the logical structure of a scientific explanation is identical with that

of o scivntific prediction, the only diffecrence between them being the purely

SRudner (196¢, p. 10): "A theory is a systematically related sct of
statements, including some lawlike generalizations, that is empirically
testable,”
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pragmatic one of the temporal vantage point of inquirer.“6 In the case of an
explanation,. we are seeking the conditions and a lawlike statement for the
existing event; while in predictilon we scek an avent on the bases of exiating
conditions and a known lawlike statement, Since the theoreticai structure of
an explanation and a prediction arc 1dcntical, we have an explanation for an
event if, and ouly if, we could have predicted it."

If we can agree that the final goal of academic enterprise in interna-
tional relations, as well as in other fields, is to understand and explain
(thus predict) emp. rical phenomena or evénts occurring within the system con-
cerned (Deutsch, 1964, p. 7), then the first thing to be done is to formulate
a theory about the pattern of behavior to be studied. Then we can collect
data (where theory provides the selection criteria to sort the data), and with
the data, test the validity of the theor}. if the theory is inadequate, it
must be revised. We should then, as Deutsch stated,''re~examine concepts,
methods, and interest and shoula scarch for new symbolic models (theories) and/
or new strategiles in selecting the wajor targeésvfor the next attack" (Deutsch,
1963, pp. 3-4). Then with revised theory, we should again repeat the above
stages.,

If we see the process of sgocial scilence research in this way, what
stage has the study of Communist China reached at present? Johnson aptly
answered this question, "mucli of the work'already done on Chinesge communism

has been in the nature of intelligence-collecting rather than social science

———

6Rudner, ibid., p. 6C. Ye viewed the structure of cxplanation as the
following: "The formal structure of a scientific explanation of some specific
cvent has three parts: first, a statement E describing the spucific event to
be explaired; secouu, a scet of state .ents C, to (, describing specific relevant
circumctances toat are antecedent to, or othcrwise causally correlated with,
the cvent described by Ej third, a2 sct of lawlike statements 1y to L, universal
gencrnlizations whosc import is roughly, 'Whenever events of tuc kind described
oy C1 through ©,, take nlace, then an cvent of the kind described by £ takes
pluce,' "




research, This is necither surprising nox bad in itself, but intelligence
compilation is not social science, (The major potential contribution of
social science is its capacity to proviie for systemi: thinking about the
nature of Chinecse Communist society and politics.)

"Without the systematic application of social scieuce cheory to Chinese
data, intelligence will provide only the most superficial ailds to understanding
China ... we must have theory-specific studies of Chinese polirics (behavior)
in order to use even the data that we now possess and in order to gencrate
newer and better theories" (Johnson, 1965, p. 258).

Let us examine briefly an inventory of the past China studies. In the
first section, non-theoretical descriptive studies will be examined and in the

latter section, some theory-oriented studies will be discussed.

2,1 Non-theoretical Studies on Communigt China's Foreign Behavior

Among the scarce studies which dealt with China's foreign behavior, most
were non-theoretical., Furthermore, most books and articles were on China's
relations with few particular nations. Levi's '"Nepal in World Politics" (1957),

Hinton's China's Relations with Burma and Vietnam (195¢), Fairbank's The United

States and Chire (1958), Leng's Japan and Communist China (1956), and North's

Moscow and Chinese Communists (1853) are come examples.

Though the main sourccs adopted for explenation differcd among each of
the studies (domestic condition, historical relations, Chira's traditional
cxpansionism, etc.), onc common thread appeared throughout: the emphasis was
on the unique context within which China und a particular nation ougnt to
behave, These kinds of studies are very helpful for grasping the uniquencss
of the relations between that particular yair of naticns. 3But, considering
thut uniqueness can be weaningfully understood only when the common patterns

cre recognized, anc this recognition is enlv possible by adopting some theoree-
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tical model, a mere description of 1ﬁteréctions between the two nations
(China and the countérpart) does not provide us with a comprehenéive picture
of the sltuation, -

Even though the numbers are few, there are somec fine works of gencral
discussion of Communist China's foreign behavior as a whole. Barnett's

Communist Chine and Asia {1960), Hinton's Communist China in World Politics

(1966), Hsich's Communist China's Strategy in the Nuclear Era (1962), and

1zvi's Modern China's Foreign Folicy (1953) are examples.

One obvious characteristic at ut the above studies was that they did
not foraulate or apply any "theory" explicitly and consistently. This lack
of theory made the generalizavility of thelr findings sighificantly limited,
and the abundant iﬁforﬁétion they gathered could not contribute directly to
succeeding research,

Hinton, for excmple, clearly stated his antagonism againgt theoiry saying

that "I proceed on the basis of no general theory or political action; I find

most such theories vague and pretenticus ... Nor do I cmploy any unique or
complex method based on some such general point of departure. I prefer history
«+s 1f there 1s @ master key, it is context and educated intuition." (1966,
preface viii, underlinine added)

One common characterlstic of the explanatory schemata of these non-
theoretical, general studies was ~hat common sense and human intuition served
as the foundation of understanding, They all described in full detail the
contextual situation under which Communist China decides her foreign behavior,
by using such historically well known concepts as uotivation, national goal,
ideology and national power as e working framework. Then implicitly relying
on the reader's intuitive logic, they tried to connect the contextual situation
and China's decisions. In a rough sense, therefore, they also use a crude form

of theory about human behavior {(e.g., "under a specific circumstance, all men
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are expected to behave in such ways," etc.), while expressedly denying them.

Hinton, for example, denied theories. Nevertheless, his suggested five
P "roots of Communist China's foreign policy" (thc traditional superiority com-

P plex, historical anti-Western attitude, backwardness in economic and svcial
development, ideological and political support from the Soviet Union and
Maoism ideology7), with which he explained China's foreign policy were all
based on social scientific theories (e.g. psychological attitude theory,
economic theory, linkage theory,8 etc.); though these theories were not
explicitly referred to, they werc assumed implicitly,

In general, the problems of non-theoretical studies can be summarized
into two kinds. First, without theorc ical construct.on, the gcneralizability
of the explanation is reduced. Without a bridge of common theory, we cannot
apply the findings generated from one study to another. Furthermorc, without
theory, we cannot comparc the result of one study with those of other similar
studies, since we do not have any commoh frame.

Second, without theory, we cannot "explain" and "predict" behavior
scientifically, since the logical structure of explanation presupposes a theory.
Besides theory, we have some other explanatory schemcs like the metaphor and
the analogy. Mecaphors, for example, are Important aids for explanation, sincc

it may make the reader have the experience of "understanding.” But a "meta-

phorical model cannot be expected to yield loglcally compelling theorems which

are translatable into predictlon™ (Rapoport, 195&, p. 51).

litnton (1966), Fart Cre, section 1, pp. 3-22,

\ A linkage theory is a theory that postulates tne form of relationship

; betwecen domestic poiitical process of a nation and her outside environmental
or political phenomena. Since the time when Rosenau suggested the necessity
of developing linkage theories in 1966, thiere have been several attempts to
develop theories wichin the conceptual framework of the linkage idea, but any
rigerous theory has not yet been developed. Tor the conceptual framework of

: the linkage thcory, see Rosenau, 196¢, Chapter 3, and for the examples of
theorizing sttempts, see Chapters 4-12 of the book.
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2,2 Theoretical Studies on Communist China's Foreign Behavior

Recently (since 1960), theoretical studies about China's foreign
behavior began to. appear either as a part of a global study, or as an indepen-
] dent one. But again wost deal with China's behavior toward one or a few
particular nations. Zagoria (1962), Greaser (1966), Bobrow (1965), McCielland,
et al,, (1967), Sullivan (1964), Zaninovich (1964), and Smoker (1969) are some
examples.

Although limited in both scope and number of nations involved, their
contribution to the knowledge of China's foreign behavior is significant. For
example, McClelland's study (McClelland, et al., 1967) was limited geograph-
ically (Quemoy and Tacher islands), in time (1350-1964), and in the number of

nations involved (Communist China, Nationalist China, U,S.A. and U.S.S.R.).

The type of behavior was also restricted to political-military action in regard
to limited confrontations. With these restrictions, however, tﬁey determined
some basic patterns of Communist China's crises and non~-crises behavior in

» general with consistency and repetition of behavioral forms over time (p. 3).
Thus, this finding could serve as a model fcr dealing with China's behavior
under similar conditions.

Sullivan's study (Sullivau, 1964) was similar to McClelland's. Starting
his research with a general hypothesis that "certain types of societies will
tend to routinize their behavior after a crisis and e relationship of stability
wiil be restored,’ he tried to discover the interaction patterns of China
vig-2-vis other nations and the changes in these patterns during and after
crises periods. Again, with this kind of thooretical approcch, Sullivan
contributes knowledge which can be applicd to other studies.

Zaninovich's study of the Sino-Soviet dispute was to analyze the Inter-

action patterng of the two nations anplying the "mediated stimulus-response
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model,"” a kind of behavioral model of the relationship between behavioral
stimulus and perceptual response. Again, this research, though it deals |
with only one dyadic relation, could contribute to knowledge of China's inter-
action pattern (even to the knowledge of any nation's pattern), because the
theory tested was general and applicable to amy pair of nations.

Bobrow's studies were especially highly cophisticated and innovative,
His basic theoretical stance on a nation's international hehavior has been that
international behavior is the product of an interaction between éﬁtion and
situation attributes. (ihis is inferred from his four articles: 1964, 1965,
1967, 1969b). From this basic notion he tried to establish a working model
that he would depict China's own behavior system in response to the situatiog
she encounters,

In “Chinese Communist Response to Alternative U.S. Active and Passive
Defecnse Postures" (1965), Bobrow, guided by a further assumption that “the
Chinese act on the basis of what they believe to be reality" (p. 2) tried to
build a psychological theory applicable to China's responsive pattern to chang-
ing American policy toward her. Thus, he contributed significantly to the
advancement of analytic studics of Chinese foreign policy, though he dealt
with only particular dysd, t.e., China vs. U.S.A.

There have been very few theorctical works which explain the overall
pattern of Communist China's foreign behavior. Among China's foreign behavior
literature, the single title which fell into this category was 3obrow's
"Ecology of Intcrnational Games: Requirement for a Model of the International
Systea'" (1969). What Bobrow attempted was to build a new theoretical model
of 2 natien's ovirall behavior pattern, and to test the model with China data.
After exauining all current tuecoretical approaches, namely, the system, actor
and situation approaches, Bobrow argucd that we must incorporate the powerful

contributions of the threc approaches. He further suggestad the new models




have to be ones of the intcraction of actor gameé and cncountered situations,
and finally formulated a theoretical model called "a game ecology-situation
module, " |

With this theory, he experimented with obsecrved data to discover the
"ecology of international games in which Communist China is engaged" (p. 14).
Methodologicully, he factor anélyzed China's action. data to delineate the
"structure of China's action space”" and then searched for the extent of associ-
ation between thege activity factors and the universe of political actors. He,
however, did not theorize the association. He gimply tried to discover empilr-
ically regular patterns of association between the actor fac;ors and the types
of ecology. In this sense, his study may be regarded as a precursor of
theoretical research for China's foreign behavior, but not as a real theoret- -
ical astudy itself.

There were some studies baged on‘some pretheories, however. By the
"pre-theory," I mean a "conceptual framework which includes one or more lawlike
generalizations, but without any specified relationship among variables.” The
studies with "pre-theory" are different from non~theoretical studies, since
they are guided by an explicitly adopted "theory."9 However, they differ from
thc rigorous theoretical studies, since their "thoories" lack some cssential

1
qualitics that a theory roquires. 0

9When I illustrated souwe won-theoretical studies, I mentioned that we
could find souie underlying pre-theories. But in their cases, a thecory was not
explicitly adopted by the authors, nor were the theories applied consistently.

In the studies with pre-theories, however, theories were explicitly referred to
and consistently.

10To be a theory, a conceptual framework should have at least one lawlike
generalizable statement constructed in terms of concepts which are measureble,

and empirically testable, Sece Rudner (1966), p. 10, A. Kaplan (1964), pp. 294-8,
and McClelland (1960), pp. 6-16.
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In this group of studles, I put Halperin and Perkins (1965), Scalapino
(1963), and an earlier work ol Bobrow (1964)., Halperin and Perkins (1965), for
example, used a "theory ' based on the corcepts of "national interest" and
"ideology."” To infer Chinese national interest and ideology, they manipulated
a selected array of variables, "relevant political, idcological, economic,
technological, military and cultural factors, as well as predisposing historical
and traditionel 1nfluences,"11 though the variables were not fully clarified in
the main text.

Bobrow's study on China's military foreign behavior (Bobrow, 1964) is
another good oxample. To set forth the '"calculus or rationale which Peking
employs to select military strategy and tactics,' Bobrow employed a well-known
traditional conceptual framework composed of such vague concepts as national
goal, Jdomestic requirements, etc. Under the assumption that '"Peking's leaders
. adop* what they believe to be the best available military golicy to cope with
what they perceive to be challenges of foreign opponents, to attain their
foreign ambitions, and to satisfy domestic political and economic needs" (notice
that this assumption is itself a kind of theory, a mixture of a stimulus-response
type interaction theory and a theory based on rationalism), Bobrow tried to
analyze four components of China's military calculus: expectations regarding
the United States, foreign goals, domestic requirements, and interpretations
of previous military experience.

From the brief review above, we may conclude that "social science has
yet to achieve the preconditions for take-off from which it can begin to
theorize about China."12 To proceed, therefore, we must have more theory-~

specific studies of China's foreign behavior. As discussed before, studies

11See Lindbece:'s foraword of the book.

125ce footaote I of tuis chapter,
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without theories have only limited utility to describe the present and predict
the future nature of Chinese behavior and its determinant, Some "fundamental
restructuring and innovation in our tools of concept and method are required
to improve our descriptive and predictive c.apabilities."13

Then, practically, what should be done? Bobrow suggested the following:14
"Wise éelection of national trait variables aund careful collection of informa-
tion about China and other nations for those variables (should be carried out)
'to increase our atility to 1) measurc the extent and direction of differences
between national trzits at different times; 2) establish empirically the extent
to which China tends to cluster near to (be similar to) or far from (be different
from) other natioqs; 3) assess the descriptive utility of altermative .conceptual
typologies and the limits of their applicability; 4) test hypotheses about the
stat;stical co-occurrence of particular traits of nations; 5) determine the
naturé of the relationship between national traits (input variables to national
élite decisicns) and national policies (output variables from national élite
decisions); and 6) on the basis of analyges of this fifth type select hypotheses
about the reasons for policy choices,"

:w1th all these suggestions, 1 can completely agree. What I intend to do
in my proposed research is to follow thesg suggestions exactly; to theorize
China's foreign behavior and to select basic indicator variables with which we
can erplain and predict such behavier., My grand design is to put a stepping
stonc between the present stage of 'preconditions for take-off" and the futurc

"take-of f" stage in studies of China's foreign tehavior,

13Bobrow (1967), p. 306,

14ﬁobrow, ihtd. . p. 309,
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3. RUMMEL'S SOCIAL FIELD THEORY: MODEL TO BE APPLIED

E Philcsophically, Rummel‘s social field theory is based on the concept

b of the world as a fiecld. Rummel views social reality a2 "a fizld couslsting
of the attributes of social units and their interactions. Attributes are those
characteristics by which a social unit can be differentiated from all other
social units. The behavior that social units direct towara each other are
their interactions." (Rummel, 1968a, p. 26)

Theeretically, Rummel's social field theory 1s a rigorously structured
scientific theory. Based on seven, well formulated axioms, it postulates a law
which defines the form of interrelationship between the behavior of a social
unit and the relative attribute differences of that social unit from others.

The heart of the theory is the basic mathematical equation représenting the model
of the relations defined by thec above law. The analytic system employed in this
theory is linear algebra, and many constructs ir the theory are expressed in
terms of linear algcbraic concepts.

In the first secticn of this chapter (3.1.), I siiall discuss the concept
of a "field," the core concept of the field theory, reviewing its various
applications in order to exemplify the philosophical background of the theory.
In section 3.2., the theoretical structure of Rummel's ficld theory will be

elaborated on. Then, in section 3.3. the basic equation of theory will be

presented,

3.1 The Concept of A Ficld

The concept of a field is not new. The notiocn has existed since the time

1
of Euclid.” Wiat is new to us, however, is itc application in various fields of

modern science.

1For various application of ficld concept in history, see Wright (1955),
pp. 524-8,
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' 3.1.1. The Field Concept in Physics

Even though the notion of & field has been an nge-qld concept in physics,
it was only when Maxwell first introduced it by formulating the law of electro-
magnetism in the 19th century, tliat the concépt began to play a great role in
various theoriea.2 |

In Newton's mechanics, a system is complgtely described when the location
of the constituent mass points are known as functions of time, But in Maxwell's 1
ficld theory, "the field variables are defined for all valuee both of the time
coordinate and of the three space coordinates, and are thus functions of four

n3 More important with Maxwell's ficld theory, however,

independent variables.
18 the notion of field strength oi intensity, That is, the force acting upon a
mass point is determined by the {ield in the immediatc neighborhood of the mass
point, and conversely,'the presence of the mass point may and usually does
modify the field. In other words, a fleld of fotce whose “atcribgte +.. at any
point is measured by the force which the field exerts upon a unit mass placed
at that point,"a was conceived., It was the very idca of a relationship between
the attribute of the point and the force exerted at fhe point that was taken by
soclal scientists to explain social phenomena,

In gencral, a field 1s defined as "a regiun of space in which a given
effect (as gravity, magﬁetiSﬁ ..» ) exists and has a definite value at cach 4
point.”3 Modeled after that, social scientists defined a field as "a complex
of coexistent forces (as biolegicai, psychological and social or interpersonal)

which serve as causative agonts or as a frame of reference in human oxperience

and behavior."b

~———-

2Bergman (1942), p. 16.
3bergmau, to., p. 17,

QWLbbthr s “hird New Internationcl victionary, 196L. For matheratical
definition of "fi;l.‘, scu Yilmaz (1065), pp. 04-3.
51

Al e (L-v
é;

Loc., ots.
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Another influence of physical field theory on the social sciences is
the concept of distances. "'In Newtonian mechanics, the idea of position or
lycatiun seems to be tundamental. From it we derive distance Jr extension ag
a subsidiary notion. Positicr iz looked upon as a physical fact~-as an identi-
fiable point of space--whereas distance is looked upon as an abstraction or a
computational result calculated when the positions are known. The view in fleld
theory reverses this. Distance (excension, interval) is now fundamental; the
location of an vbject is a computational result Summarizing the physical fact
that it is at certain intervals from th: other objects in the world .... Im
brief, space is not a lot of points clos: together; it is a lot of distances
interlocked.”7 This idea is directly reflected in Galtung (1764) and Rummel
(1965).

The third idea similar to physical field theory 1s the coordinate system
in social fieldbtheory. As we have secn above, field in physics is defined by
a time-space four dimensional coordinate system. Wright's field theory started

with the introduction of the coordinate systems. (See 3.1.3.)

3.1.2, Lewin's Field Theory

The most comprehensive among earlier attempts to utilize the concept of
field in social science studies was Lewin's (1964).8 To cope with a multitude
of factors influencing an event, he used the “"construct," field. He conceived
of all behavior as "a changc of some state of a field in a given unit of time
(dx/dt).’ In treating individual psychology, the field is the "life space"
which consists of the persen aund the psychelogical environment as it oxists

[y
for him.” In dealing with group psychology or sociology, a similar fermulation

7Eddington (1$57), pp. 9-10.

“Jince this 1s a collection of ten diffurent works by Lewin, the exact
ycar cannot be given herc. 1654 is the year of publication of the book which
includes papers published botween 1940 and 1947,

(3]
“Lewin (1964), p. xi.

sar
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wag proposed. Lewin viewed that the sociel happening occurs in, and is the A
result of, "a totality of coéxiéting gocial ehtitiea, such as groups, subgroups,
members, barricrs, channels of communication, etc."10 He also viewed that the
relative position of the entities (within the £icld) represents the structure of
the group and its ecological setting and that this relative position expresses
also the basic possibilities of locomotion within the field."11

To summarize, his hconstruct" of betavior is viewed as the.function of
1ife space: B = f(P,E) -.f(LSp), andAexplaining behévior kB) then is identical
with l).finding é aciéntific representation of the life apage (LSp) and 2)

détermining the function (f) which links behavior to the life space.12 But

Lewin did not formulate the function. He only‘suggested the bdbroad relationship
between a unit's behavior emnd its setting, but neither mathematized the structure

of his "theory," nor h: deduction Therefore, his construct remained short of

the theory we discussed in Chapter 1.13

-3.1.3. Wright's Fleld Concept

Wright (1v 5) defined a field as "a system defined by time and space or
by analytical coordinates, and by the properties, relations, and movements of
the entities within ic.'l4 He believed that every situation can be conceived
as a firld by , ostulating suitable coordinates. Then he aréued that a "descip-
tion of the field provides a basis for explaining the past and in a measure
predicting the future of the entities (within the field)."ls On the basis of |

tieso postulates, he présented a verbally structured field theory applied to

international relationse.

107244, , p. 200,
1lein (1964}, loo. ctit.

Lzlbid., p. 240. B = behavior, P = person, E = environment, LSp = lifc
space and f = “"function of".

3por thcoretical comment on his theory, sce Rummacl (1968a), p. 23, note
10,

Yogiright (1955), p. L24.
Lrce. ott.




)

- 97 -

Wright suggested two different types of fields, geographic and analytic.
The former "locates the pecple and groups of the world and their chsracteristics,
motivations, actions, institutions, aud conditions in actual time and space."16
And the latter implics that '"cach internétional organization, national govern=
ment, association, individual, or other 'system of aétion,' or decision-maker
may be located in a multidimensional field which is defined by coordinates, each

of which measures a political, economic, psychological, sociological, ethical,

or other continuum influencinyg choices, decisions, and actions important for
international relations."l7
Then ovserving movements of the entities acreoss time within the field,
and analyzing relative distances among entitics, he tried to link behavior to
its setting defined by the gilven situational dimensions.
Compared to Lewin's field theory, Wright's has some advantages; since i
its coordinate systen and vector notions give it potential-for developing equa-
tions relating behavior to structural dimensions. But Wright himself did not
formulate any generalizablc lawlike statement concerning the relationships,
nor did he provide any tovol to definc interrelaiions apmong the cdimensions of

the fleld. In brief, his ideas were not integrated into a rigorous theory.

3.1.4. Rummel's Fleld Concept Q

Ten years after Wright's verbal formulation of the concept of a "field,"
Rummel systematized a '"social field theory" using a linear algebraic modcl.
(Rummel, 1565)

The basic philosophy of Rummel's social field theory, as I have quoted
elsewhere, 15 that "hehavior is the conse uence of the total social situstion,
and this situation forms a field consisting of social characteristics, or
attributes, which stand in def.nite relation to each other." (Rummel, 19684;

sce also page 8 of this paper).

1SWrighr (1955), p. 540.
Yrbid., p. 343.
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One notable departure of Kummel's concept from Wright's and others' is
the structure of the field. Wright, fcr example, considered the Cartesian
coordinates svstem for the structure of the fields he conceived. Since Cartesian
space has orthogonally-fixed coordinates, and Wright assigned each of the
attribute dimensions to each of these ccordimate axes, Qc cannot
express the relationship among the attribute dimensions in this space. But,
Rummel's fi2ld is a vector space where the attribute distances and nation's
behavior are represented by vectors which can denote both the magnitude (in
terms of length of the vector), and interrelationships among various attribute
dizensions and behavior (in terms of the angles between vectors).

Rummel “analytically divides social reality into two vector spaces.

One gpace is that of attributes of social units, and the other is that of
behavior tetween social units. Within attribute space, each social unit is
located as a vector in terms of its attributes. Within the behavior space,
2very pair of sbcial units, called a dyad, is located as a vector in accordance

with the interactior of the two members,” (Rummel, 1968a, p. 24)
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A basic characteristic of Rummel's concept which sets it apart from
Wright's is the notion of distances. Wright slso considered various attribute
} distances (geographical, psychological, technical) as actiug as a force influ-
1 encing international relations (Wright, 1955, p. 297). In his field structure,
however, the individual nation's attribute vector (the location of a nation in
the field and the magnitude of the variance of the attribute variable) are
regarded as fundamental and the distances (differences) are looked upon as a
subsidiary notion or as a computational result cal-ulated from xnown positions
of the nations.

But in Rummel's field, the distance is regarded ss ,undam.ntal. A
justification for preference of distance to magn’tuue wrs gaven by Rummel,
drawing on an analogy with small group behavior: "The t cai behavior of an
individual in a social group is highly related to “is merwonality characteris-
tics. Place an individual in different groups anu his bzhavior will shift as
a function of his personality differences with members of the group. That is,
relative distances on personality dimensions between individuals influence
behavior more than the actual characteristics themselves. Likewise, for

nations it is social, economic, political, and geographic distances that

influence international behavior. Uifferences in techno.ogical levels, values,
power. and pevception of the international order relate to the 'moves' that
nations direct toward zach other." (Rummel, 1968c, p. 214) In this sense,
Rummel's field concept is more sirmilar to the original concept of a field in
physics rather than to other field concepts.

; 4s we nave seen, the basic philosophy of Rummel's field theory overlaps

partly with Lewin's anc Wright's. Indeed, there is little new about Rummel's

18for example, he considered, "the relations of friendliness or hostility
of two systems of action can be indicated by the direction of their vectors
; toward or away from one cnother in the value field." (Wright, 19255, p. 545).

e did not directly utilize the distance vector as a force in determining
r rclatiorns.
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social field theory in its components. What is new is that "{t integrates an
orientation toward social reality and reezarch with mathematics and some sccial
propositions in a different way. The theory represents a reorientation toward
} social action, a different point of view." (Rummel, 1968a, b; 24) Being well
integrated into a rigorous scientific theory, once the truth of the lawlile
statement of the theory is validated by empiricalntesting, then the whole
theory will serve as a useful general explanatbty model about social hehavior
applicable to international relations, t.e., as "a framework withiﬁ which
deduction about social action and international relations may'be made." (Rummel,

loc. cit.) This is the merit of Rummel's social field theory.

3.2 The Structure of Rummel's Social Field Théofyé Seven Axions

Rummel's social field theory (hereafter, it will be referred to simply
as field theory) is based on séveral_assumptiong.19 Field theory assumes 1)
thét a nation’s attributes and behavior coexist in a field and that the whole
field is relevant to understanding the specific behavior; that tho past is pre-

sumcd to operate through behavior and attributes currently cocxisting in the

ficld, and 3) that absolute magnitudes of behavior and attributes are considered
irrelevant to hehavior; wnat ia relevant is the relative behavior between
i nations and their attributes relative to each other (Rummel, 1269c).
) These assumptions of field theory are mathematically structured in the
tollowing way.
1) The international field of attributes and behavior is divided into
\ two infinite vector spaces, one of behavior and the other of attributes.

2) In attribute space, nations are projected as vectors according to

197he field theory is a general theory applicable to all kinds of social

units, If we define social reality as international relations and social units
| as nations, then it serves as an international relations theory, and "we can

represent international relations within the analytic structure of field theory

and then describe thc linkage between a nation and its attributes by the theory."
(Rummel, 1969b, p. 10)
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their standardized attributes scores, and in behavior space, nations ire coupled
into nation dyads by the behavior of ,ne nation to another, apd all possible
dyads are projected into this space as vectors.

3) The linkage between the two spaces is postulated as‘a linear dependeﬁce
of a dyad's position in behavior space on the distance vectors between the
nations in attribute space. These distancé vectors are then conceived of as
social forces affecting international behavior.

Formally, ficld thcory comsists of seven axioms, describing social reality
and functionally relating the behayior of social.units to their attributes. The

20

seven axioms are:

Axiom 1. Internaticnal rclations is a field consisting of all the
attributés and their complex interrelationships.

Axiom 2. The international field can be a2nalytically divided into
attribute, i, and behavioral, B, spaces into which attri-
butes and interactions are projected, respectively, as
vectors.

Axiom 3. The attribute and behavioral spaces are generated by a
firite set of linearly independent dimensions.

Axiom 4, Nations are located as vectors in attribute space and
coupled into dyads in behavior gpace.

Axiom 5. The distance vectors in A space that conmect nations are
social forces determining the location of dyads in B
space.

Axiom 6. The direction and velocity of movement over time of a
dyad in b space is along the resolution vector of thc

forces, d.

Axiom 7. B space is a subspacc of A space.

Axiom 1 is a definitional statewent. It says that the field consists of
all the attributes and interactions of nations and their complex interrelation-

ships. Here the attributes are not properties of the nations, but the quantities

20The mathematical structure of the seven axioms of field theory is given
in Rummel, 1965, Appendix I.
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[ that define relative positions of the elements in the field vid-a-vis other
nations., Any descriptive concept which can differentiate the position of a
nation within the field from other netions can be an attribute variable. These
may be such distinctions as size, ahgpe, income, education, race, values or
- geographic locations. (Rummel, 1968a, p. 16) Therefore, they may be infinite
in number, |

Interactions of nations are defined as behavior acts; any action of one
nation toward a specific other nafion. This action then couples the two nations
together, T&o nations so coupled b& the actions of one are called a dyad and
the action involved is dyadic behavior.

Atfribufes and hehavior are all in one space and they are all inter=-
related in a complex way. A4n attribute is not only related to other attributes
but also to behavior. The focus of field theory is to find specifically the
relations Between attributes and behavior among other relations. Axiom 2 is
pogtulated to separate all these complex interrelations into these two groups.
The separation is purely for the purpose of the theory. The second part of the
axiom 1s designed to comnect the reality of international relations with an
apalytic system, linear algebra. No longer simply a tool for analysis, linear
algebra is an intrinsic part of the theory itself, and any deduction possible
wi;hin it is allowable in‘thia theory.

As stated above, the spaces defined by Axioms 1 and 2 could be infinite

in their dimensions. To make the space finite, so that we can handle it, we
need Axiom 3 which iuplies that if a behavior is dependent on sny set of
} attributes, then it will be dependent on a basis (which is finite) of A space.
Axiom 4 defines the constructs of A and B spaces. By Axiom 2, the field
1s separated into two analytic spaces, in wﬁichlattributes and interactions are
represented as vectors. By the fourth axiom, we represent nations and nation
; dyads as vectors. Since the same nations are plotted in the two spaces (in A

Space, as a separate entity; in B cpace, as dyads), this provides us with an

F/—M
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important bridge to connect the two spaces.,

Axion 5 is the core of field theory. It relates attribute space to

behavior space. The axiom 1is nof an analytic, nor a definitional statement,
but an empirical one which is empirically disconfirmable. This axiom makes the
whole theory a testable one.

The relationship between A and B spaces defined by Axiom 5 is static.
To give a dynamic interpretation to this, we need Axiom 6 which stipulates,

1) that the position of any dyad in B space shifts according to the changes in
the forces of A space (this implies that the origin in B space is the stable
equilibrium of all the social forces), 2) that the changes occur along the
resolution vector of the forces, d. This axiom is also non-analytic, whose
truth should be verified by an empirical test, This proposed study, however,
will deal only with the static relations postulated in Axiom 5.

Finally, Axiom 7, tells us that B space is completely contained in A
space and a basis of B space 1s a lincar combination of a basis of A. This
axiom is not based on philosophical grounds but on a technical necessity. It
provides a favorable condition under which we can connect the two spaces
mathematically (see next section)., On the other hand, it may reduce the
generalizability of the wholc theory. If we can innovate the necessary mathe-

matical manipulations this axiom can be deleted.

3.3 The Model of Field Theory

Py

. 21
A theory is one of many possible interpretations of a calculus. In
field theory, thc calculus is the analytic system composed of the seven axioms
described above. When we interpret onc or more lawlike statements ci the

analytic system, within the context of the system, such that the interpreted

2imp aodel for a theory consists of an alternative interpretation of the
same calculus of which the theory itseclf is an interprctation.” (Rudner, 1966,
p. 24)
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relation can be tested empirically, we have a theory. By employing a different

gemantic rule, we can interpret the same calculus in different ways, and thus

establish another thcory. So far as we do not violate any part of the contents
of the axioms, all interpretations are isomorphic to each other, Therefore,
even though they are different models, they are still the same theory.

The lawlike statement which is empirically disconfirmable, in field
theory, is the fifth axiom: the distance vectors in attribute space that connect
nations are social forces determining the location of dyads in behavior space.
Depending upon how we operationalize the attribute distances and how we relate
thesc distance vectors to the location of dy#ds in beﬁavior space, we have

different models of ficld theory.

3.3.1, The Basic Equation

The fundamentel linkage between behavior and attributes proposed by

Rummel, is

P
Yiag,k T g1 %%143,0 @)

where Wi+j,k 18 the k-th dimension of B space and i»j is a particular dyad,

nation i as the actor acd nation j as the object. The term d is one of

+j,2
the elements of the distance vector between nations i and j on the &-th dimen-
sion in A space and a, is a weighting scalar parameter on thet dimensdton.

1) The tern di+j,2 is one of the elements of thc distance veclor from
nation 1 to j on the f~th attribute dimension. If we define nation 1i's value

on the 2~th coordinate as ay g and nation j's value as aj 2! then,
H ?

R - ) ()

For example, China's GiP in 1962 was 42 billion U.S. dcllars, while Japan's
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wvas 77 billion.22 In this case, the distance from China to Japan on the G2

dimension 18 calculated as

23
dchina*dapan. eap ™77 -~&2.q 35 (billion dollars)

In a similar fashion, we can calculate the distancc from China to Japan on other
attribute dimensions; population distance = =484 million, steel production
distance = 17 million tona,24 end s0 on. Ficld theory axiomizes that each of
these distances are the components of the force vector that makes a nation
bchave in a certain way.

2) Next, the term a, is the weighting parameter of cachk attribute dimen-
sion. Each attribute distance may have a different impact on the decision- -
makers of differcnt nations. For example, the Chinese may be very concerned
about their cconomic distance from other nations, while tegaiding the religious
distances (diffcrences) as trivial. Each a, is the specific scalar weight for
each of the different attribute distances.

3) The symbol I denotes that we need to sum all attribute distances
(differently weighted) in order to calculate the resultant force which is
excrted on the nation to determine her behavior.

6) Finally, the term wi*j,k represents one of the elements of the vector
of nation i's bechavior to j on the k-th behavioral dimension in B space. In

field thcory, as we discussed above, the unit of nation behavior is defined as a

dyad, = pair of nations, onc of vhich dirccts her behavior toward another (with
our notation i+j, thc nation i is the actor, and ] is the receiver). For example,

the fact that Chine gave 50 million dollars of economic aid to North Korea (1955)

22:ckstein, 1966, p. 248, Table 7-1.

231n ficld theory, all data arc assumed to be in standard score units,
Therefore, d actually measurcs differences in standard scores. The "raw dif-
ferences” are yiven here purposedly to clarify the concept of distance. In
actual rescarch, both ay , and ay , will be standardized first, and then d will
be calculated.

24poth figures are from the UN Statistical Yearbook, 1965.
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is exprussed as

{ ¥China+N.Korea, economic aid * 50 million dollars

Equation (1, given abovc is in s&alar form. That means, we take one
general element from the left side and one from the right side, and express
the relationship between them, or in other words, the equation denotesiqnly
one dyadic relationsﬁip. If we express equation (1) in matrix (vector) form,

i.e. for all m dyads, it becomes

k D P O (3)

W1 * mxp ~pxl
where wkmxl is the k~th dimensional behavior vector of B spac¢ which 1s com-

posed of thé same behavior of all m dyads; D is the matrix of the dis;aqce

mxp

vectors, each column of which represents an attribute distance vector for m

dyads; and prl 1s a set of p weighting parameters each of which correspond

to an attribute vector.

The expanded forn of this matrix equation is,

L W D P
mx1 mXp px1l
A P - - ~
} rwi-)l’k di-rl,l“ v di"”l,z o di"’j,p al
. wi_*z’k d1+2’l LIEIE S . . qz
Wi-)'J ’k di+j ,1 v a di+J , 2 e . az
w .
i‘m,l( d - L d [ d Q .
\ J L i ,1 i"m, X i‘ﬂn,p ) § p ) (4)
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1
D pt P
b 3 A
[(44,1,1 (44,1, (d341,p
d442.1 d342,2 d442,p
al . + ese cz . + e + °p .
diaq,1 d1+9,8 45+3,p
~di*m,1 diom,LJ d4sm,p
- “ . J

where o' is the t-th column vector of D. If we define DY as the weighted
resolution vector of Dl vectors wherc each Dz vector is weighted by corres-
ponding al weights, then,
Fap¥a T e, 0"
t=1 (5)
Geometrically, the besic equation of the field theory can be illustrated

as in Figure (1). Here, the location of China's position is taken as the
origin of the coordinates. (In general, any point in the attribute space may
be chocen a2s origin., The relative distances among all nation points are not
affccted by choice of origin.) Therc are q dimensional vectors in W and each
of them are related to D® in the form of equation (5. If we express all the

equations as a singlc equation, we would have

i (6)

=D P
msq mxp - pxq

k -
where W~ . is one of the colunn vector (K ~-th vector) of wqu.
3.3.2. Ficld Theory Mndel I and Model I

There are two different models developed by Rummel according to the
different interpretations for the wcighting parameters. In Model I, the
parametcrs are universal, t.e., the 3ame across all the actors. This implics

that the unique cxpcriences and capacities of cach nation and the structures
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FIGURE 1

Geometric Expression of the Basic Equation
of Field Theory
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within them are irrelevant to her behavior. In other words, a nation's res- h
ponses to the varilous kinde of distances are the same as all other nations.
Furthermore, it implies that the behavior of nation i to j is the exact
opposite of the behavior of nation j to i, This obviously contradicts common
sense.25

In Model II, the parameters are unique to each actor nation. This model
aliows the impact of each of the attribute Jistances on behavior to differ
according to cach nation. This 1s the point where each nation's Intelligence
can be geared in, Thus, for example, although China's attribute distances from
other nations are the same as India's, the impact of these distances on her
foreign policy will differ from India's, due to her unique perceptual frame-
work. Tor this reason, hodel II is preferable to Mcdel I. In Model II, the

equation that links behavior and attributec difference is,

P
w = 7o d
i+3,k gel 12 M4y e 7

Here, a,, has replaced a, in the equation of Model I, equation (2).

In matrix forw, the equation is

13 i
J = Ju )
¥ mx1l DmXp * ?Xl (8 !

and for all q behavioral vectors together,

. i
wqu - Dmxp P pxq ©)

where Pipxl and Pipx are unique weighting parameters which represent each

q

nation's idiosyncratic decision making system. For convenience the super~

script 1 will be dropped, since this study will deal with onlv ore actor,

25“Rccall that a distance vector for nations i and j is a difference.
Thus, wher we reverse i and J we only reverse the g2ign on the distance vector.
Then, the behavior of 1 to § will only differ from 3 to i 4n the sign, and not

the absclute value," (Rummcl, 1969%, p. 18)
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China, prq can denotc PChinapxq without any confusion. Hereafter, when I refer

to field theory, it will be Ho&el II, if not speciffed otherwise.

3.3.3. Multiple Regression lodel and Canonical Regression Model

Now let us turn our attention to the bchavior vector in B space which
1s supposed to be related to the resolucion vector of the individually weighted
attribute distance vectors of A space (D).

Axiom 5 states that "the distance vectors in A space that connect nations
are social forces determining the location of dyads in B gpace.” Mathematically
this axiom tells us only that distance vectors in A space are functionally
related to the bechavioral vectors in B space, but does not specify how these
two kinds of vectors (or the two spaces) are related. How this 1is done, there-~
fore, depends upon our intuitive interpretation of the nexus under the guidance
of the overall philosophy of ficld theory. Among many possible interpretations,
I will discuss two; Rummel's original formulation and an alternative.

Rumnmel’s original formulation was given above in equations (7) and (8).
This relates the resolution vector of attribute distances (D') to the k-th.
dinensional vector of B space (wk). In this formulation, the same matrix v

2 ... Pk, ... P 4s

weighted with differer* sets of weighting paramcters, Pl, P
linked to each of behavioral vectors in B space, respectively, namely, Wl, w2,
oee Hk, ees Wi, The model, however, has nothing to do with the interrclationship

among the bghavioral veetors. The equation (9), H;x * Duxp Ppxq» 18 therefore,

q
a mere aggregation of q separatz vector cquations.
Theoretically, this formulation would tell us thﬁt a particular behavior
(e.q. negative cormunication) is explaincd by & certain subsct of attribute dis-
tances (e.7. G2, poiitical dictances, ctc.), while another behavior (e.é; cecon~-
cuic 214) 1is nainly explnincd Ly snother sot of‘diotnncus (e.g. nuuber of con-

nunist party membership, srcel production, ete.) without specifying the

interrclations between thesc individual behaviors (e.g. negative communica-
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tion ond ccenmoric aiz).

In this aodcl, the weigatin; parazcters P uay be undzsstcod as the
actor's uniquc “decision-frazewerk™ which represcats the ccebinition of both
the percevtual Zramcwork and the system of behavicral choicz, sicce this is
the only se: of paraseters by which the acror’s idicsyncracy =ay be exptessed.2

Geouetrically, the relztioms pectween ezch of  and D" Bay be illustrated
2s je Figure 2.

“hen we apply this zodel tc zn empirical study, we np2ed to 2valuate the
P matrix of equaticn (3). Siace ti:is model requires am analysis of the rela-
tions ameng & sirzle criterion mecsure (k-th bizavioral vector) and two or =ore
pradictor m:asures {p artri>utc distance vectors), we can evaluate the values of
P emploving toe lcast-sguaves e: timetiom tacheigque, 2 standard sclvtion of a
zuitiple regressice model which asseres us of findirg the best unbiased estima-
tion of Hk.za foreafter, I will 21t thic foroulation the Multiple Xegressiom
Model of Field Theory (RM).

Tecknically, howevaer, this nodei (0%} creatis s problem. In this study,
1 &= seeking: first, to dotermize 2 sct of ztzrivute imdicators thatr best
account for Crirza'’s fereign behavior, amd sccoemd, to "a2ssess the capirical

-

. . N FA) ) ) ) .
it of B spoce to = space.” The first gcal cap be achieved with the ¥%

»

>

sfnce the estimate of ¥ by T whick is cwvzluated throvgh the least-squares

H. 30

rh

technique is the best uadiased estimate o

26 . . - . s
If we us2 thc orthegonai basic dimevsions rather thea row bchavieral vec-

tors, this ortrcgenality gives meaningiel interrelztioaship amonz these separate
equations, Z.z., thly 2re muteally independcnt. In this case, notice that the
rzlationships arc specifiec¢ by the intrimeic characteristics of the basis, but
D2t by the model.

7 o . . .
2 Tnis distinguishes this mcdel from the canonical modcl where pcrceptuzl

and behaviecral franewcrks are sepcrated and represented by diffcrent parameters.
S2e pp. 3-% and the next pert of this chapter.

28ror the conditiors and mathewatical derivaetions for the solution of the
nultiple rcgression nodel, see Johnston, 1963, pp. 106-115, and Cooly and Lonnes,
1962, pp. 31-33.

29Thes: two goals are thc same as Rummel's. Soc Rummel, 1969b, ». 22,

30y¢ the o dyads arc a randon sample frem 2 multinormal universe.Rummel, loc. eit.
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FIGU®E 2

Geometric Iliustration of MRM
(Multiple Regresston Model} of Fleid Theory
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In assecsing the maxicum fit butween & a2nd B spaces, howcver, there is
a problen wilth the mRM. 7o judge the fit between the two sSpaces, we measure
the pruportion of veriance in B space accounted for by & space. If q variables
of W are nutually crthogonal, then tic 'trace correlztion squared' (;2), which
is the ocan variancz of q behavioral varfatles in W accourted for by corres-
poucing 3 estimate of the wviriadles (ﬁk), can measure the fit, since T2 has the

.

largest value ir crtrogoral W wncn W™ is estizated through the lcast squares

. ) S : =2 .
method. she equation for T“ is

2 1 2 1y
Z=n 1 @ WL'JL)Z 19
g k=1 =
or ia gen-ral

where "tr™ is the sigo for sumaztion of the diagonai clements of the matrix.
The probier is theot eapirically we campot oxpect that the variaoles
cf % are orthcgonzl, anc¢, thorcfore, the meen corrclatior squared of ali
. . . i SR
selciple regression corrolaticas biutwecz W and D may not be the largest

possizlc tracc corrclativn squared Setween A and 3 space.

Iif w

A
1l

e interested in 2ssessing the zaxiumum fit between twe spaces

and not ir reproducing the bast estimated velu

of individuzl oehavior

variadb:cs, then we car stert the analysis with anv of the orthogernal basis
cf ¥ instcac of the raw varizbles. For cxamiple, if we factor analyze the W
space with the varinax rorction criterion, we can find & tasis of W, whose
dimensions arc nutually orthogencl and whose trace correlation with gw is
ti.c maxinua when we regress cach of the behaviorzl basic dimensions onto

W

27 incividually. 3But in this case, therc ic another problem.

21

- A

Rummel, 13690, p. 22.
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The basis is not unique. Theoreticaliy, there may be an infinite
oumbec of bases of ¥, all of which have the same maximun trace corrciations
with d“, ptcause we can rotate any rvesis of W by any linear transforpation
without altering its inmer structure (inter-dimensional relaticmship). For
different bases, however, the distribution and magnitude of correclstions
between each component behavicr vector and o¥ will vary from one basis to
ancther. Therefore, we need one wore restrictivn on the model which will
daternine the basie that would find the Fk which 1s best accounted for by
the distsences.

To solve this problen, I shall make a siople modificaticn of the inter-
pretation of Axiom 5 in Rummel's original model., Instead of relating the W
vector of B space to B“ of A space, I shall relate H", the weighted resolution

W <
vector of q dimensions of ¥, to I . The scalar egquation cf the new model, thonm,

is
3 fa. d Q2)
4 W . = [ 4 .
oy 1k Ttadk T2 % g,

(13)

cxl exp oxl

where qul is tho oatrix of £ perameters for all q diwensions.

Tachnicaily, what I have done is to form ¢ composite variate (V) out of
p distance dimensions of D, weighting cach p dimension by P, and another
composite varizte (Y) out of q dizmensions of w, weighted by Q, and, then,
relate these two composite variates. Geometrically, the relationship between
the two variates is illustrated in Figurc 3.

Thecretically, vith this model, the parameters of P are the actor's

unique perceptucl framewcrk of attribute distances, which is formulated by her
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kistorical backpground, value systcu, cultural heritage, etc., 2nd the
parancters of @ the unique behaviorel fremework or syctem of behavioral
choice which gives different emphasis on cach behavior vhen given forces
are applied.

To apply thi: mudel to China'’s behavior, we must evaluate both P and Q

. empiriczally, or solve G and P of the following equation
WQeDP+U (14)
or
Y=V+U (15)

vhere ¥ and B are ¥nown, and U is the random error uncorrelated with any of

the variables in D,

A solution is possible if we put the following restrictions on the

equaticn32

Y'h Vg = paxicun corrclatior when h = g

Y, vg =0, vhcnhed g (16)

Y T =V, V=1

The equation (14) with restriccions (1€) 13 the canoaical reyreesion
33
model  ang wc can polve for the bes® Zittisg Y and V from W erd D employing

cepordcal a:clysis, Then “V(sDP) will pive the paramcters of P bost {n the

gense or ninimizing U, and Y(=iQ) ili gi~: the behavior dimensions of P having

the best corrcintions vith ateribure diff_rsrces D."3“

35

The caponical analyeis giver us g Jifferent cononiZcal ecuations,™” each

328¢c wumcel, 1569, p. 24,

Ipsr tne model of cenoniczl rcgression and its mathematical derivations,
cee Lotclliag, 1335, Hooper, 1935, Cooley and Lohnoz, 1962, Anderson, 1558, and

Glahn, 19€S.

34, . .
iue., op. eit., p. 24.

35the nurber of paire of casonical varfates which com: out from (COTt.)
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of which maximizes the correlation between the paired canonical variates

(Yh and Vg) under the restrictjon that cach pair of canonical varistes is
n=thogonal to all other pairs. In other words, the first canonical equation
gives the highest possible correlation betweer the first composite scorve

1 (variate) of distances (Vl) and the first composite variate of behavior.
(Yl). The second equation gives the next composite variate of distances
(Vz) and behavior (Yz) which maximizes the correlations of the remainder of
the total variances (the uuexplesined porticn of the variances wnich is
independent of those explained by the first canonical equations) after the
first ecquation had explained as much as possible, and so on for the third to
qth eguaticns,

Then how can we fit this model to our reality? I will interpret the

model in the following: The whole decision space of the decision makers,

which includes both the inputs (targets of perception; here these are attri-

bute distances between the decision maker's nation and other naticns) and
! outputs (decisiox result; behavior), may be decomposnd into many subspaces
or substructurcs cf decision process. For examplc, for military aid to other
, nations Chinese decision makers would consider mainly economic distances and
political systems rather than literacy rates, language difference, and
catholic population. In determining bechavior concerning student exchange.
however, langnage difference , and tecnnical distances may emerge as major
considerations. Here we may say that the first pattern of relations is a
political subset of the behavior structurc while the latter constitutes a

cultural subset.

Eaci cubstructurc of the behavior pattern is represented by each of the

——— e ——— — —

5
3 (continued)
canonical analysis is q or p, whichever is the smaller. axiom 7 tells us that
! qQ 2.
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canonical equations of the model. In this sense, equation (13) 1s one of tue
subsets of the whole model which contains q number of subsets.

I will call this new model the Canonical Regression ifodel (CRM) of
field theory.36
[ As discussed above, the MRM has one decision framework and the CRM has
two~~perceptual framework and behavioral system--and this means that the
decision framework in the MRM is decomposed into two scparate systems in the
CRM.

The CRM, hoﬁever, has one theoret:ilcal disadvantage compared to the MRM.

In evaluating Q and P, the solution under the standard restrictions of the

canonical analysis maximizes only the correlation between the composite canon-

ical variates of both W and D; each individual behavior variable is identifi-

able only as it contributes to the particular variate. Also, the solution doeg
not assure us of finding the maximum correlation between individual pehavior
and distances. Therefore, the CRM is not an adequate model to be apélied if
. we are interested in reproducing the raw values of each of the behavioral
variables which has the meximum multiple correlations, with the set of
distances.

Since with this study, I wish both to find China's unique system of
perception of attribute distances and preference of behavior, and to predict
the actual value of behavioral variables, I wiil use both models. To delinezte

China's unique foreign policy structure (behavior pattern), the CRM is better

-

30Technically speaking, the MRM is a special case of the CRM where all

B coefficients except for one, the k~th parameter B, are zeros. In other words,
if we give another restriction, B = 0 if k ¥ number of the equation, and By =
1 1f k = number of the equation, then equation (12) will degenerate into
P

Y,k " gflaﬁdi*j’g » which ia the multiple regression model. This is only
true when W and D are orthogonal matvices, If we use factor scores (obtained

. from the orthogonal varimar rotation) instead of raw data, W and D are

' orthogonal,
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than the MRM, while to caléulate the best cstimated real value of a specific
behavior in the future, the MRM is better, A detailed strategy for the

utilization of both models will be discussed in the next chapter.

4, RESEARCH DESIGN
4.1 Research Strategy

The goals of this study, as discussed in the introduction, are first,
to uncover China's unique behavioral patterns by applying Rummel's fieid
theory, and second, utilizing the knowledge of these patterns to assess our
capability to predict the values of the behavioral variables in the future.

What follows is the strategy for achieving these basic goals.

4.1.1, Delineation of China‘'s Behavioral Structure
The CRM of field theory will be applied to delineate the structure of
China's unique pattern of behavior. The parameters cof the CRM will be evaluated

with data for 1555, and then with 1963 data, the stability of the estimated

parameters will be checked,

1) The bases of A and B Spaces.

To meet the third conaition of the CPM (equation 16), we need to first
find the orthogonal bases of A and B gpace, Both 4 and B space data (see
section, 4,3.4,) will be factor analyzed employing the principle component
technique,38 and rotated with the varimax criterion.39 The resultant ortho-

40
gonal factoers of the data matrices sre the bases of the two spaces. The basis

‘gFor definition and solution of the principle component analysis tech-
nigue, see Rummel, 1970, pp. 338-345 (14.3.4.).

38sce Rummel, Zbid.,, pp. 391-3¢3,

40A basis 1s a set of vectore which span the space. Therefore, any linear
transformetion of s bosis is also a basis of the space, since it also spans the
space, The dimensionality of a basis i1s unique, but the basis itself is not
unique, For further detailed discussion, See Rummel, ZDid., pp. 66-71.
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of 3 space thus delineated will be W and that of A, D in the CRif (equation
14),

2) Canonical Analysis.

Taking W to be dependent and D to be independent, canouical regression
analysis will be performed. This analysis will give us two kinds of matrices.
The first matrix is the regression coefficients, the a's and R's of the CRM.
These arec the weighting parameters of each of the dimensional vectors which
maximizes the canonical correlation between each pair of canonical variates
(Y] and Vl, 1, and V2, .e. and so on).41 With these regression coefficients,'

we can formulate q number of relational equations

k 2
1 2 q = 1 2 LI ] P d
elw + ZW + ve. t Bkw + L., + BqW alD + uzD + + agb + apD )]

vhere e is random error. Each of these equations would represent each subset
of China's behavior pattern discussed in Chapter.3. Let us call this the
canonical regression coefficient matrix (Cr).

Another matrix we can obtain from canonical analysis is a canonical
loading matrix. The matrix contains correlations between the canonical variates
and the original behavioral variables.42 Therefore, each of the elements of
this matrix, when squared, will give the proportion of variance in Yh and V8
accounted for by the corresponding dimensions, Utilizing this knowledge of
the contribution of individual dimensional variables in constituting canonical

variates, we can zce the pattern structure of China's behavior: which distances

arce related to which behavior. If we define the loadings of Wk in Yy as by,

4lThcre will be q sets of canoniczl variates, where q is the dimensional-
ity of W.

Q‘On the left hand side. the correlations are between wkh and Yy, and
on the right hand side, between D£g'and Vg, where th is the value of WK in

h~-th canonical equation, ng' the value of Dz in g-th canonical equation.
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and the loadings of Dz in Vg as azg, then we can construct the following

(structure equations).

k q
ul 2 . _
byt + by T 4 el by W +”,+%m
>a, bl +a, D2+ ...+a, D*+ ... a DP (18)
lg 2g 28 P8

where g = h, and the arrow means "relatedness' between the two combinations.
Each of these equations will tell us which attribute distances are important

in explaining a specific combination of behaviors. Let us call this the canon-
ical structure matrix (CS). Both equations, (17) and (18), will serve to
uncover the patterns of China's foreign behavior.,

3) Test of the Degree of Fit.

The following thrce statistics will be utilized to measure the degree of

fit betwzen the model and data.

trace correlation squared (¥2): The formula for calculating the trace

correlation squarcd was given as equations (10) and (11). The r2 will give
the proportion of overall variances in W accounted for by the model (W = vp).
To esee the overall fit between A and B spaces, therefore, this statistic is an
adequate measurenent,

standard error of residuals: The canonical variate is a hypothetical

conposite variable of all dimensional vectors c¢f distances and behlavior, which
are patterncd by unique weighting parameters. By subtracting distance scores
from belhiavior scores, we can ascertain the degree ¢f similarity between the
two patterns, The standard error of residuals~-the remnant variance of
behavior scores after subtraction of the distance scores--will serve as a
bench mark for the degree of similarity between distance and bechavior patterns,

communality estimate (H-5Q): In equation (18), if we squarc each of the

. %
loadings ane sum them tcgether for cack side ( g bht and I a? ), we will have
k=l =1
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anotker statistic called communality estiuates.63 {35 statistic will tell wus
the proportion of the variance in each variable contsined in the pattern repres-
ented by the equaticn (17). If the H-SQ of distance ia one pattern is low, that
means little relatiorn betweer the component variables and the pattern. If

very high, it indicates that wost of tn2 variatles are identified with the
model. 1Ihis statistic will, therefore, tell us the inner structures of A end

B space patterns.

4) Test of Stability of the Patterms.

if Chinz's behavioral patterns change from time te time, they cannot
be used to preaict China's future bshavior. At least for 2 certain time period,
let us say ten or twenty vears, the patterns wmust remain sufficiently uvacha:iged
if they are to be utilized for prediction. The stabilityaa cf patcerns,
therefore, should be tested across time. In this prorosed study, the stability,
expressed i terms of P ard Q coefficients of CR¥, will be tested against the
196> data.

First, with D and W of 1563, I will compiete the analyses described
above for 1555. Secund, I will repeat the sare analyses with the P and Q
paraneters calculated from 1957 analyses, ané sompare the results of both
acalyses in tercs of the trace correlation squared, and the standard error
of residuals. This comparison will tell us the degree of stabiiity of the
patterns,

The comparison, however, requires the same structure for the spaces
(both D and W) across the two time points, Z.e., D in 1555 and U in 1963 must

have the same factors as does V. 1If the factors are not identical at the two

*3The communality estimates (h~5Q) of behavioral vectors will alvays be
1.00, since B space is smaller than A in dimeusionality. Therefore, only the
li-5Q of distanccs is meaningful for interpretation. See Phillips ard iiell, 1968,
p. 1z.

b4The term “stability" 1s used as a synonym of relicbility, accuracy, and
predictability. For definition of the term, sec Rerlinger, 1964, pp. 429-32.
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time pointg, we can no longer comparc them. Only when I can assume the two

spaces have similar facters, I will try ihe comparison,

4.1,2, Prediction cf Future Behavior
One of the goals of this study is to formulate cquations to predict the
future behavior of China. This time, the problem is to estimate the values

of specific variables as accurately as possible, To achieve this goal, I w1ll

apply the MRM as a bascic tool.
1) The Prediction Equation

T1he prediction aquation for each behavior variable can be derived

directly from the model (MRi), the equation (9),

Waxq = Pmxpfexg * Unxg (9)

vhere wmx is the facter scores of the standardized behavior variables ZBmxv
{q, numbcur of basic factors in ¥; v, number of variables).

. B
If ve define F vxq as the factor loading matrix of W space, then

,B

Z FB' (19)

=¥ qxv

mxXv nxq

Replace W in (19) with above model (9).

ut
2% - @p + U)F
1 i !
« ppr®’ + UF® (20)
Thercfore, we can got the vstimated value of ZB (28) from equation (20)

~ L
7% o ppp® (21)

And sincc

“sThe reason for prefercnce of !RM to CRH was given ir 3.3.3. of this
paper.,
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o i G
PPE = (22)

A
vhere A is standardized data of distances (A), and ¥ 1is the factor lgading

matrix cf D space, equation (21) can be exvresgsed as

R J o [ ] A [
3B e PG F) e (23)

This equation will be the prediction equation for each behavior variable from
known set of distarnces.

2) Test of the Fit of the Model

The standard error of the discrepancics between observed value (ZB) and
the estimated value (iB) will be uscd to measure the degree of fit between the
model and the data.

3) Test of Stability of the Model Across Time

First, the P of equaticn (%) will be calculated usipmg the 19255 D and W
matrices. Then with this P (P-1955) and ZA-1963, the ZB of 1663 will be
predicted. This estimated value of 23-1963 will bc expressed as 58-1963*.
Second, the value of z5-17€3 will also be estimated directly from ZA-1963 with
P-1965. This will be 2xpressed as 25-1963. Then Both 23-1963* and fB~1963
will be checked against Z£-1963. Comparing the standard error of residuals of
the first estimation (23-1963* minus ZB-1963) with that of the second

AB B
(2 -1963 minus Z°-1363), we can tecll the degrce of stability of the model.

4...3. Causality Test

Tke models of ficld theory presuppose conteunporaneity of the distances

and the behavior, t.e., thc attribute distances at time tl is believed to be

: . : 46
related to the behavior at time - But in this study, I am assuming that

a nation has her unique perceptunl and behavioral framework and that the

decision maker acts after he perceives the distances. If so, then there

4 .
6For cxample, sec Rummel, 1960c¢, p. 1.
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must be a time lag betweer the »erception of distances and of behav. ral *

choices, and the distances of t. should be related to the behavier of L, + At.

1
This 'guess,” will bc testzd as follows: First, W-1963 will be estimated
from D-1963 (sec 4.1.1. (4))and frem 5-1955. Then, the two results will be
compared., If the rcsults of the sccond analysis are better we can say that
there exists a time lag thetwcen perception of distances and behavior. Though

-

b7 s .
it is a crude methoc l, it will give some suggestions for future study.

4.2 Variebles and Dzta Generation
4.2.1. The Population

In 1955, therc were ninety-nine independent nations in the internmational
system, and in 1963, there we?e one hundred and thirty—nine.48 For the study
planned, all smaller nations {population less than 506,060) and those which
did not exist as independent nations at eicher time points (1955 and 1963)49

have bean deleted, leavirg eighty-two natiouc for which daca will be collzcted.

These rnations are listed in Table 1.

4.2.2. The Variabies
The data stored in the Dimensionalicy of iations (DON) Project Data

Bank will be primarily utilized, Variables in the Dimensionality of iations

47yz do rot xnow the size of At, the actual time lag. This siould be

discovered empirically. Tor example, the same enalyses with different At (At
= 1 year, 2 years, ... 10 years) will delineatc the At that gives th=z best fit
between = and W. Irn this study, T will test the model with 1963 and 1955 data,
i.e. Ot will be eight years, since these data will be collected only for these
two time points. But later, I will rotest the model with various At's (my rough
guess is that the At is around 1 year).

See Information Pleasc .ilmanac: 1965, pp. 615-6,

49For the comprehensive list of national political units, sec Russett-
Singer-gmall, 1969. Five hundred thousand populition criterion for deleting
smaller natlous is arbitrary. For further discussion, see the comments cf both
Michael Haes and Ceorge Modelski, ¢t al., on Russett-Singer-small list, in the

American Political Science Review, vol, 62, o, 3, pp. 952-5.
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Table 1.

List of Nations (N=4§2)

I;Q. Name of “ation 9222 I1.D, Name of Mation code
1. Afglanistan ARG 41, Israel TSR
2. Albania ALB L2, Ttaly ITA
3. Argentina ARG L3. Japban JAP
de Auszralia AL Wye Jordan JOR
Se Austria AJS i5. Korea(i?rK) KON
6. Belgiun BEL L6, Korea(ROK) KOs
7. Bolivia BOL L7, Laos LAO
8. Brazil 3RA 43, Lebanon LEB
9. Bulgaria 3UL LS, Liberia . LBR

10, Burma 3R 50. Libya LBY

11, Cambodia DAM 51. Mexico Mex

12, Canada SAN 52. Nepal NEP

13, Ceylon CRY 53, Netherlands HTH

1L, Cnile CHL S, Hew Zealané NEW

15, Chira {PRZ) SN 55, Nicaragua NIC

16, China(ROC) CHT 56. Norway ‘ NOR

17, Lolompia CoL 57. JQuter Mongolia ouT

13, Costa Rica C0S 58. Pakistan PAK

i9. Guba JUB 59. Panama . PAN

20, Czechoslovakia C2E 50, Parapuay PAR

21. Denmark DEN 61, Peru PER

22, Dominizan Republic D)4 62, Philipnires PHI

23. gcuador By 63, Poland POL

24, EZypt{UAR) E3P bli. fertugal POR

25. ¥l Salvador ELS - 65, Zumania BUN

26, ©  Ethiopia ETH 664 Saudi Arabia SAU

27, finland 7IN 67 Spain SPN

28, France FRN 3. Sweden ‘ SWD

29, Cermany(DDR) GHE TR Switzerland Suz

30. dermany (#R3) G 70, Syria SYR

31. Greece GRC Tle Thailand TAI

32, Juatemala GUA 72, Turkey TUR

33. ilaiti HAI 73. Union of South Afvica UNS

3. Honduras HON T, USSH USR

35, Hungary HUN 75, United Kingdom UNK

%. India IND 76, USA USA

37. Indonesia INS 7 Urguay URA

38. Iran IRN 78, Venezrela VER

39. Iraq TRO 79, Vietnam(north) VTN

L0. Ireland IRE 50, Vietnam(south) VTS

: 81, Yemen YEM

~

2. Iugoslavia YUG
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Project studies {(Sec Rummel, 1964, 1966, 196Gb, and 1269a) were adopted as

che basic list ef variables. Then variables in other similar studies (Russett,
1967; Berry, 1960; and Catell and Gorsuch, 1965) were cross-checked against
the DON variables. Since the 2CiH studice were global and not particularly
aimed at China study, several supplementary varicbles were added in comsider-

ation of the uniqucress of China's ecoliogy (see Bobrow, 1563b).

1) Attribute Variables
First, I chose seven variables which loaded highest on each of seven

o
basic dimensions delineated in Rummel's work (Rummel, 1969a).5 They are:

variables dimeansions
energy consumption/pop economic development
population size = pover
bloc membership politics
killed in forecign violence foreign conflict
killed in domestic viclence domestic conflict
Roman catholics/population catholic culture
population/area density

Since the seven dimensions delineated by Rummel fit quite well with similar
sv:'\xd:i.es,s1 it scems safc to use these variables to represent the overall scope
of che general attribute space. But because Rummel's politics dimension had a
relatively low correlation with Russett's (-.54), I seclected a variable to

cover this gap

comaunist party membership/nopulation.

50The reason for selection of the variables which have bighest loadings
on the basic dimensiors ir that I want to -over the broadest possibie varia-
tions in China's attributes with the smellest number of variables. Taking the
highest loaded variables from each of the independent basic vectors virtually
gurrantees tivt the chosen seven variables would cover most of the variability
in A space which was originally contained in ncarly one hundred different
variablcs,

]For cxample, intracloss correlations with Russcett (1967) was .93, and
with Berry (1960) .9¢. ‘lcchnique for comparison cmploved wag shmaveara's
tronsformation wnalysis,  Sce Rummel, 1969a, p. 154, and Ahmavaara's and Mark-
kanen, 1955, pp. 80-3,
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and from my own recearch experience, T included the following seven yariables,

| Chinese population/population in object nations
: geographical distance from China

defense expenditure

numbcr of combat airplancs

amount of U.S. aid '

amount of U.S5.5.R. aid

attitude toward China issue in U.N.

The list of variablee finally selected are shcwn in table 2,

2) Behavioral Variables
As a basis for selection of the behavicral variables, I again cxamined
ten variables which loaded highest on cach of the ten basic dimensions deline~

54
ated by Rummel (Rummel, 1969a). They are

variables dimensions

tourist A-+5 salience
emigrants A+B/A's population emigration and communication
weighted UM voting distance " UN voting
student A+B/A's students to all foreign student
export A~5/A's GNP export
1GO A+B/A's IGO membership international organizatiowu
military violence factor score

A+B official conflict behavior

embassy or legation A+B/A's total diplematic representation
UN votin;, digtance on self

determination pattern A=B self determinaticen voting
anti-foreign behavior factor
scote A+B anti-foreign behavior

Unlike the A space variables, this time I changod a number of entrles.

Although pgood for global studies, som: are not adequats to measurc Communist

5ZI was influenced especially by Hinton, 1566.
33For example, The Ch'ing Tributary System and The Foreign Policy of The

People's Republic of China: A Quantitative Study, University of Hawaii, 1359,
unpublished paper. '

S4The ten dimensions arc a result of a conpossce of four accumulated
studies done by Rummel., Seo Rummel, 1969 a, pp. 140-1.

Then, from a brcad scanning of traditional studies about China's behavicrf52 )




var. # code
1 POPUL
2 INSIT
3 ENERG
I CATHO
5 CHINP
[ BLOCM
7 COMPA
8. SKILL
9 DKILL
10 DETEX
11 PLANE
12 USAID
13 URAID
1 DIS™:
15 UNATT
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Table 2,

Attribute variables »

variable name

nopulation
density

energy consumption/pop

Homan catholics/pop

Chinese/nopulation

bloc membership

Comnunist party
membership/pop

killed in foreign
violence

killed in domestic
violence

defense nxpenditure

munber of combat
airplanes

aid Crom U,S.A.,

aid from U.S.S.H.

georraphical distance

attitude on China

repregsentation issue in
nearest UN ¢en. assembLy

*For detailed definitions, sec Rummel, 1964,

»*

operational definition
actual number
population/area in lon?

energy consumption will he
measured in metric tons of
coal equivalent

in percent

in percent. Chinese are
defined as those who retain
Chinase names.

rating: O=Communist bloc,
1=neutral bloec, 2=western bloc.
Communist and western bloc
membershio is determined by
military treaties or alliances
with USSR or USA.

in percent.

Tha total rumber of deaths
resulting directly from any
violent interchanze batween
countries

any death resulting directly
from vinlence of an'intergrouo

" nature

in US §. includes total current
and capital outlays

in actual number

in U3 $.
in US $o

distance between canitals nlus
distance betwoen nearest
bordoers. deasured in Cm an
16 inch globa.

rating: O=against, l+abstention
2»absent, 3= favorable
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China's hehavior, For example, there had been almost no tourists and emigrants
from and to Zhina during the period sclected for this study. I deleted tourist,
emigrant and studcnt variables for this reason. I also eliminated all veri-
osbles relating to U.N. votings, since China has not been 2 U.N. member nation.
Similar varisbles were inserted for three of the original variables.
That is, I dropped denominators from the three variables--embassy, export and
IGO0, Since I will be dealing with only one actor, division by the total
figures 1s meaningless.
Then I added the following eight variables: import/GNP of nation;
official comment, necgative communication, positive communication, economic
aid, treaties, official visits and conferences. Seleccted variables with

operational dafinitions are given in table 3,

4.2.3. Missing Data Estimation

In general, there are four approaches to solving the problem of missing
data in cross-national data: 1) the order of the data matrix can be reduced
until only the complete data remains, 2) missing data may be treated as blanks
in the analysis, 3) some of the missing data may be estimated judgementally,
or 4) all the data may be estimated by ratings, mean values, measurement gcale
reduction, factor analysis, or regression analysis. (See Wall and Rummel,
1569, p. 1).

In this study, method (4) will be applied, I will estimate the missing
data using the MISDAT program developud by Wall and Rummel.ss With this method,
the available data on each variable will be regressed on the available data on
the other variables to determine regression estimates for the missing data.

Then, with ectimated data included, the computation will be rapeated again and

ugain until the cstimates converge to stabla values for the missing data. This

55See Wall and Rummel, 1969, pp. 1-2, This is a kind of rogregsion
estimate mathod,



var, # Code
1 EX POR
2 IM°P0R
3 EMBLG
b4 16048
5 TREAT
6 ECAID
7 MVIOL
8 COMMT
9 NEGCM
10 nOSCHM
11 VISIT
12 CONFE
13 ANTIB
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Table 3.

Behavioral Variables

Variable Name

exnort from China to B
/ B's GNP

imoort by China from B
/ B's GNP

embassy of legation

International Jov'tal
Organizations of which
China and object nation
are members

treaties signed
economic aid

military violence

official comment
negative communication
positive communication

official visit

coparticipation in
conferance

unofficial anti-foreich
behavior

Onerational definition

in US $o
in U3 $o

rating: 0= nco exchange,

l=one side (either Chinese
embassy or legation in object
nation, or emabassy or lesation
of the nation in Peking),
2=both side

number of co-participated
IGO0

number of treaties co-signed

in US $o

. factor scores on military

violence dimension

frequency of editorials that
contains comment on object
nation in Jen-min jih-pao,
during the year.

frequency of articles in
Jen-min jih-pac during the year
that .denounce,accuse or thraeat
the object nation.

frequency of articles in
Jen-min jih-nao during the Year
that praise or sup»ort cause

of object nations

in frequency.
number of confarence

factor scores on anti-foreinpn
behavior dimension
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process will be applied to all variabies with missing data.

4.2.4, Data Preparation

To apply field theory to this study, we need to prepare the data in the
forms of dyadic behavior and attribute distances. And, for the CRM, the
orthogonal bases of the spaces ghould be delineated.

1) Raw Data latrices

After all the data are collected and the missing ones arc estimated, the
data will be transformcd into the desired forms. Since the behavior data are
already in thc desired form (dyadic behavior fcrm), we need to transform only
the attribute data int: "distances." In this study, I interpret "distance"

as sircple "differences."“s Therefore, on each variable, if China's score is

56There have been scveral different interpretatious of field theory con-
cerning the "*ind''of distances to be employed. For example, some have used
Euclidean distances, where Gistance between nation i to j on & attribute is
calculateda as

dyay, o =t SO, -

where dj44 ¢ is the distance on £ variable, ag and by are scorecs of 1 and j on
variable 2. Note thet here we lost the "dircction" of difference, since there
are two square roots for one value (+ and -) and we do not know which to take.
If there are more than two variables (e.g. £, k) then thc distance between i and
j will be

di+J = 3 ‘/(bz - 32)2 + (bk - ak)zo-o

but in the original model of field thcory, Rummel specified how to aggregate
individual digtances into one, stating that the aggregation should producc
"the resolution’’ vector. Thercfore, we cannot calculate the distinces in this
way.

Gleditsch (1269, pp. 12-3) once discussed four 'permissable' irterprate-
tions of the distancea. The four are 1) signed differcences on attribute dimen-
sions, 2) squarecd differcnces on attribute dimensions, 3) uums on attribute
dimensions, ond 4) squared sumus on attribute dimensions. Among theso, however,
No. 3 and No. 4 are obviously not "“distances" and ghould be excluded. The
"squared differences" (llo. 2) is also not desirable for the following two
reasons: Tirst, '"squared distances” do not £it the original meaning of "“dis-
tance," since It crnnoc diqcrininatc the position of i from the position of j
in the ficld. The "distance" is a quentity that defines the position of point
1 relative to other points in the ficld, It is the relative position which 1s
defined by both direction and magnitude, not only the magnitude of the distancas,
that works as force. Second, there is no reason for sudbatituting "squared dif-
ferences" for "signed differences." The original argument for thig substitution

. (continuud)
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subtracted from the scorc of object nation j, we shall have the attribute
distance. In vectoir algebraic terms, this means that the wholc space is moved
to a new coordinate system, the origin of which is identical to the location

of China's position. The data matrices in their final form, then, will look

like the following (Figure 4).

FIGURE 4

The Form of Raw Data Matrices

A matrix B matrix
, 1/ 1/
U,u cess U ssessarsesell - V,V sees V. sesesensvseasV -
CHN41 12 2 L el 1’ 2 k 13
CHN,2 CHN-+2
CHN-+] ClUIN-+j}
CHN+812/ CHN+GLZ/ i

note: ljuﬁ is 2-th attribute variable, and Vi is k-th behavioral varishle.

Q/The number of cases in thesc matrices is 81 ecach. The total number
of nations in this study is 82, But since China's behavior toward
herself and China's attribute distances from herself (2ll zero) are
meaningless, the rows for China are rewmoved from both matrices.,

2) The Bases of Attributc and Behavior Spaces
For the application of the CIM, we need to find an orthogonal basis of

cach of the two spaces. A3 I suggested carlier (3.3,.3.) I will factor analyze

both spaces using the principle component technique with varimax rotation,

correlation matrix: Tirst A matrix (since all processcs of factor analy-

sis for B is c¢xactly the samc as for A, I will discuss only A) will be standard-

[
ized (2). Then the correlation matrix will be

56
(continucd)
was basicnlly grounded on the fact that with signed diffcrences the behavior
i+j should be the cxact reverse of j+1 which 1s unrealistic in the empirical
world, But if we take Model II rather than lodél I, this argument boecomes
pointless, since different weighting parameters for each nation cctor -rill
"adjust" this absurdity. &s a conclusion, there is no alternative intuerpre-
ation of thc distances "permissible” within the context of field thcory. I
will reitnin the original interpretation.



1
K =3 A (20)

vhere n is nwder of cagses (=31).
factoring: This & zatrix will be factor anelyzed, cad w& can get the
frctor loading watrir (FA) arnd the factor score metrix (B) frem tre following

equacious,

M= gt (21)

vhere FA is the factor loading matrix of A, E 1s a wairix of the cigenvectors

of the space and X is 2 diagonal ma2rix cf corresponding eigenvalues, and
' -
> = ZAFAE P! (22)

whare I is the factor score matri:. and ZA is the standardized macri of A.sl

The basis D cefires "a minipum orthogonal coordirate system for A space,“SS

-~

- 2
end will servc as the o in our odele,

57For derivations, see Rumel, 1962b, pp. 13-4. See also Rummel, 1676,
p. 436.

S8pummel, 10655, p. 14.

59T‘ne factor score matrix such derived from B will be W.




BIBLIOURAP:Y

Ahmavaara, Yrjd, ara Toulo Markiznen., The Unified Factor Model: 1Its
Position in Pevchometric Theory and Apolication to Sociosiogical
Alcoaol Study. Helsinki, 1933.

Alker, Hayward. ‘'Dimensions of Conflict in the United Wations.' American
Political Science Review, 56, 1564, pp. 642-57.

Anderson, T, W. Iatroduction to Multivariate Statistical Analysis. MNew York:
John Wiley and Sons, Iac., 1958.

Barnett, A. Doak. Communist Chna and Asia: A Challenje to American Policy.
New York: Aifred &. Knopr, Inc., 1960.

Bergmaan, Peter Gabriei. Introductior ts the Theory of Relativity. New York:
Prentice-dall, 1942,

Berry, Brian J. F. ‘'An Inductive Approach to the Regionalization of Economic
Development."” Essays on Geogravhy and Economic Development. Edited
by Norton Ginsberg. Chicago: University of Chicago Press, 1960.

Bobrow, Davis B. '"Peking's Military Calculus." World Politics, Vel. 16,
No. 2 {January, 196%), 287-301.

. "Chinese Communis: Response to Alternative U.S. Active and
Passive Defense Postures.'" Paper presented at the Second Conference

of the Strategic Interaction Parel, Oak Ridge, Tennessee, December 9-
10, 1965.

. ''0ld Dragons in New Models." World Politics, Vol. 19, No. 2
{January, 1967), 306-19.

. "International Indicators." Prepared for delivery at the
1969 4Annual Meeting of the American Political Science Association,
New York City, New York, September 2-6, 1969.

. "Ecology of International Games." Unpublished monograph.

Boorman, Howard. ''The Study of Contemporary Chinese Politics." World Politics,
Vol, 12, No. 4, 1960, 585-99.

Brams, Steven. 'Measuring the Concencration of Power in Political Systems."
American Political Science Review, 62, 1963, pp. 461-75,

Brody, Richard. '"Some Systemic Effccts o7 the Spread of Nuclear Weapons
Technology: A Study Through Simulation of a Multi-Nuclear Future."
Journal of Conflict Resolution, Vol. 7, No. 4, 1963, 663-753.

Cattell, Raymond B. ''The Dimensions of Culturc Patterns of Factorization of

Natioral Characters." Journal of Abnormal and Social Psvehology,
Vol. 44, 1949, 443-469,




i
Y
(23]

3

Cooley, W. W., and P, R, Lohnes, Multivariate Procedures for the Behavioral
Sciences. Wew York: John Wilcy and Sons, 1962.

Dorrill, William F. ‘'Political Rc8earch on Contemporary China: Some
Problems and Opportunities." Monograph deliverad at the Conference
on Research imd the Government and Politics of Cuntemporary China,
Riversdale, Hew York, April 17-18, 1964,

Denton, Frank, and Warren R. Phillips. '"Pattexrns in the History of Violence."
Journal of Conflict Resolution, Vol. 12, No. 2 (June 1968), 182-195,

Decutsch, Kari, The Nerves of Government. New York: Frece Press, 1963.

. TIhe Analysis of International Relations. Englewood Cliffs:
Prentice-Hall, 1968.

Durant, Will, The Story of PHiIQSOphy. New York: Simon and Schuster, 1953,

Eckstein, Alexander. Communist China's Economic Growth and Foreign Trade:
Implications for U.S, Policy. New York: McGraw-Hill, 1966.

. Eddington, A, S, jhé Mathematical Theory of Relativity. Cambridge: Cambridge
/ University Press, 1957,

Fairbank, John King. The United States and China. Revised ecditiorni, New York:
The Viking Press, 1958.

‘Galtung, Johan. "A Structural Theory of Aggression.'" Journal of Peace
Rescarch, Vol. 2, 1964, 15-38. »

Glshn, Harry. "“Some Relationships Derivea from Canonical Correlation Theory."
Econometrica, Vol, 37, No. 2 f{April, 1969), 252-6,

Gleditsch, Nils Petter. "Rank Theory, Field Theory and Attribute Theory:
Three Approaches to Internationai Behavior.'" Unpublished monograph,
University of Hawaii, 1969.

Greaser, Connie U, ”Quantirétive Analyéis of the Sino~Indlan Border Conflict,
1954-1962. Mimco, University of Southern California, 1964.

Gregg, Philip M., and Arthur S. Banks. ”Dimensioﬁs of Political Systoﬁé:
Factor Analysis of a Cross-Polity Survey." Amcrican Political
Science Review, Vol. 59, No. 3, 1965, pp. 602-1l4.

Haas, Michael. "Socictal Approaches to the Study of War." Journal of Peace
Research, No. 4, 307-23,

Halperin, Morton H., and Dwight H, Perkins. Communist china. and Arms Control.
New York: Frederick A, Praegor, 1965,

Harary, Fr?nk. "A Structural Analysis of the Situation in the Middle Fast in
1956." Journal of Conflict Resolution, Vol. 5, No. 2, 167-78.




Hempel, Carl G. ‘'Fundamentals of Concept Forwatioa in Empirical Science.”
International Encyclopedia of Unified Science, Vol, 2, i952.

., and P. Oppenheim. “The Logic of Explanation.' Philnsophy
of Science, Vol, 15, 1943, pp. 135-175,

Hinton, Haroid C., China's Pelations With Bburma and Vietnam: A Brief Svrvey.
ew York: Institute of Pacific, 1953.

. Communist China in World Politics. Hew York: Houghton-
Mifflin, 1566.

Horvath, William J., and Claxton C. Foster. ‘'Stochastic Models of War

Alliances." Journal of Conflict Resolution, Vol. 7, No. 2, 1963,
110-116.

. U"A Statistical Model for the Duration of Wars and
Strikes." Mental Hcalth Resecarch Institute Preprint No. 203, 1967.

Hooper, John W. "Simultancous Equations and Canonical Correlation Theory."
Econometrica, Vol, 27, 1959, 249-56.

Hotelling, Harold. "The Most Predictable Criterion.’ Journal of Educaticnal
Psychology, Vol. 26, 139-42.

Hsieh, Alice Langley. Comaunist China's Stratcgy in the Nuciear Era.
Englewood Gliffs: Prentice-Hall, 1962,

Johnson, Chalmers. "“The Rolc of Social Science in China Scholarship," Horld
Politics, Vol. 17, No. 2 ‘Jjanuary 1965), 256-27L.

Johaston, J, Economettic Methods, New York: McGraw-Hill, 1963,

Kaplan, Abraham, The Conduct of Iagquiry: Mcthodo;ogy for Behavioral
Science. San Franciuco: Chaandler, 1604,

Kerlinger, Fred N. Foundations of Bechavioral Resecarch. New york: iiolt,
Rinchart and Winston, Inc., 1964,

Koons, Paul B., Jr. ''Canonical Analysis.' Computer Applications in the

Behavioral Scicnces. Edited by Harold Borko. Englewood Cliffs:
Prentice-ilall, 1902,

Lee, Snag-cun., ‘Dai-hak gwa Choongyong ui Hyun-dai jeok Ui-ui (The
Implications of the Ta-hsug and the Chungevung in the Contcemporary
Contexts)," Shin-ycolk Sa-sco (New Translation of the Four Great
Rooks}, Vol. 1, Editcd by D. Leec. Scoul: lyunam~sa, 196G, 396-7L,

Leng, Shao Chuan, Japan and Communist China. Tokyo: Soshisha University
Press, 1953,

Lewin, Kurt, Ficld Theory in Social Scicnce--Sclected Theoretical Papers.
New York: Harper & Row, 1964,




- 68 -

Levi, Werner. Modern China's Foreign Policy. Minncapolis: University of
Minncgota Press, 1953.

. 'Nepal in World Politics.' Pacific Affaité, Vol. 30, (Septem-
ber, 1957), 236-243.

McCiclland, Charles A. Thcory and The International System. New York:
MacMillan Co., 19%6.

. ‘'"Access to Berlin: The Quantity and V riety of
Events.'" Quantitative International Politics: Insights and
Evidence, Edited by J. David Singer, New York: Free Preas, 1967.

.; Harison, Daniel; Martin, Wayne; Phillips, Warren R.;
and Young, Robert A. '"Performance in Crisis and Non-Crisis
Quantitative Studics of the Taiwan Stratis Confrontation, 1550-64,"
Report to the Bchavioural Science Group, N~val Ordnance Test
Station, China Lake, California, 1967,

Morgenthau, dans J. Politics Among Netions. New York: Alfred A. Knopf, 1966.

North. Robert. Moscow and Chincsc Communlsts, Stanford: Stanford University
Press, 1953, '

; Holsti, Ole; and Brody, Richard. "“Perccption and Action in

the Study of International Relations: the 1914 Case." Quantitative
International Politics. Ediced by J. David Singer, New York: Free
Press, 1967,

Phillips, Warren R. 'Dynamic Patterns of International Conflict.'" The
Dimcnsionality of Nations Project Research Report No. 33.
Honolulu: University of Hawaii, 1969,

., and Dennis R. Hall, '"The Importance of Governmental
Structurc as & Taxonomlc Scheme for Nations." The Dimensionality
of Nations Pr»jcct Rescarch Report No, 13. ' ilonclulu: University
of Hawaii, 1l90J,

Popper, Karl R. The Lopic of Scilentific Discovery. New York: Harper & Row,
1962,

Richardeon, Lewls Fry. Arms and Ingsecurity, Pittsburgh: Boxwood Press, 1960,

. Statistvics of Dcadly Quarrels. P.ttsburgh: Boxwood
Press, 1960,

Rapoport, Anatsl, 'Various Mcanings of 'Theory'." American Political Science
Review, Vol, 52, 1952, pp. 972-38.

Rosenau, James N. '"Pre-theory and THeorics of Foreign Policy.'" Approaches
to Comparative and International Politics. Edited by R. Barry
Farrcll, Evanston: Northwestern University Press, 1966.




=69 ~

Rudner, Richard 5. [Fhilosophy of Social Science. Englcwood Cliffs: Prentice-
Hall, i3vo,

Rummel, R. J. ‘'Variable Definitions, Data Sources and Year.” The Dimension-
ality of Nations Projcct. ilonolulu: University of Hawaii, 1964.

. "A Ficld Theory of Social Action with Application to Contlict
within Nations.'" General Systems Ycarbook, Vol. 10, 1965, pp. 133~
211,

. “Attributc Spacc of Nations for 1963: Variable List." The
Dimensionality of Nations Projcct Research Report No, 5. Horolulu:
University of Hawaii, 1966.

. “The DON Project: A Five Year Research Program.” The
Dimensimality of Nations Project Research Report No. 9. ilonolulu:
University of Hawaii, 1963,

. "Attributec and Bchavioural Spaccs of Nations: Variablcs
and Samplcs for 1950." The Dimensionality of Watiors Proicct
Rescarch Report No. 13, Honolulu: University of Hawaii, 19060.

. "The Relationship Between National Attributes and Foreign
Conflict Bechaviour." Quantitative International Politics: Insights
and Evidence, Edited by J. David Singer, hew York: Frce Press, 1963.

. “Indicators of Cross-National and Intcrnational Patterns.'
American Political Scicnce Review, Vol. 63, No, 1 (March 1969),
pp. 127-147.

. '"Field Ticory and Indicators of iInternational Behavicur."
The Dimensionality of Nations Project Research Report Nu. 29.
Honolulu: University of Hawaii, 1969,

. Ficld Theory and Attributce Theorics of Nation Behaviour:
Some Mathcmatical Interrelationships.” The Dimensiorality of
Natione Project Rescarch Report No. 31, ionolulu: University of
Hawaii, 1909.

. Applied Factor Analysis. Evancton: Northwestern University
Press, 1970.

Russctt, Brucc, Intcrnational Repions and the International System: A Study
in Political Ecology. Chicago: and McNally, 1967,

; Singer, J. David; Small, Mclvin., “National Political Units in
the Twenticth Century: A Standardized List.' American Political
Science Review, Vol, 62, No. 3 (September 19G63), pp. 932-51.

Scalapino, Robert A. ''The Foreign Policy of the People's Republic of China."
Forcign Policics in A World of Change, Edited by Joscph E. Black
and Xenneth W, Thompson, Hew Yori:: iHarper & Row, 1903,




- 70 -

Singer, J. David, and Mclvin Small. ‘“Alllance Aggregation and the Onset of

War, 15l3-1945," Quantitative Intcrnational Politics. Edited by
J. David Singer, New York: Frec Press, 19066.

Smoker, Paul., YA Time Scrics Analysis of Sino-Indian Relations.”. Journal
of Conflict Reasolution, Vol., 13, No. 2 (July 1969).

Sullivan, John D, 'Quemoy & Matsu: A Systematic Analysis." Mimeo, May 1964.

Tang, Tsou, and Morton H. Halperin. 'Mao Tsc-tung's Revolutionary Strategy and
Peking's Intcrnational Behavior.' American Political Science
Review, Vol. 59, No. 1 (March 1965), pp. 30-99.

Tantcr, Raymond. 'Dimensions of Conflict Behaviour Within and Betwecen Nations,

1956-60." Jourpal of Conflict Resolution, Vol, 10, No. 1, 19¢6, 41~

64,

Thompson, Kenncth W, "Toward a Theory of Intcrnational Politics.“

American
Political Science Review, Vol, 49, September, 1955,

Wall, Charles, and R. J. Rummel., '"Missing Data Estimation.' The Dimension-

ality of Natione Projcct Research Report No. 20, Honolulu:
University of Huwaiil, 1969.

Appleton-

Wright, Quincy. The Study of International Rclations. New York:
Century~Crofts, Inc., 1955,

Yilmaz, Hiscyin. Introduction to the Theory of Relativity and the Principles
of Modern Physics. New York: Blaisdell, 1965.°

Zagnria, Donald S. ZThe Sino-Sovict Conflict: 1951-1961, Princdton,.N. Ja:
Princeton University Prcss, 19062,

Zaninovich, Martin Goorge. '"An Empirical Theory of State Response: The

Sino-Soviet Case." Unpublished Ph.D. disscrtation, Stanford
University, 1964,

Zinnes, Dina, "The Expression and Perception of lostility in Pre-War Crivis:

1914." Quantitative International Folitics, Edited by J. David
Singer, New York: Frec Press, 1967,




