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ABSTRACT

The purpose of the research presented here is threefold:

first, to predict conflict and cooperative behavior between

any pair of Asian countries from a knowledge about their

political orientations and similarities in power, economic

development, culture and values; second, to delineate sub

regional groupings of Asian nations with respect to their

conflict and cooperation; and third, to develop profiles

distinguishing each of these groups.

Data were collected on several measures of conflict and

cooperative behavior, as well as various attribute similarities

involving 342 nation-pairs (dyads) for 1955 and 1963.

Theoretical models linking conflict and cooperation space to

national attributes were tested and subregional Asian group

ings of cooperatively behaving nations were delineated.

For an Interaction Model empirical tests have supported

the hypothesis that the capability of two nations to span the

geographic distance and the degree of actor dominance predict

both conflict and cooperation between two Asian.nations.

The overall predictability of a Net-Conflict Model was

weak, but some specific relationships were significant. The

1963 analysis, for example, showed two very strong relation

ships between attributes and behavior. First, approximately

one-thjrd of the variation in unofficial violence and

relative exports was dependent upon the distances between two

Asian nations on such attributes as economic development and

political orientation. Second, less than one-third of the
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variation in military action, negative communications, and

diplomatic representation was accounted for by power parity

between two nations alone.

Applying clustering techniques to a Net-Cooperation

Index has resulted in a clear picture of the configuration

of Asian nation groups. Two of the distinguishing

characteristics of the groupings are: (1) bipolar structure

of the Communist-Non-Communist confrontation which underlies

the Asian behavioral system and (2) Japan's strong sphere of

influence encompassing all of Asia.
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CHAPTER I

INTRODUCTION

Since World War II Asia has been a land of political

instability, social friction, and violent conflict. This

report describes a line of research that was undertaken

with the conviction that the prerequisite for restoring

peace and security in this area is systematic and scientific

research. Only when we have reliable knowledge on the causes

of conf11ct and the conditions for cooperation will we be able

to move toward peace and development in Asia.

The purpose of the research presented here is three

fold: first, to predict conflict and cooperative behavior

between any pair of Asian countries from a knowledge about

their political orientations and similarities in power,

economic development, culture and values; second, to delineate

subregional groupings of Asian nations with respect to their

conflict and cooperation; and third, to develop profiles

distinguishing each of these groups.

Data were collected on several measures of conflict

and cooperative behavior, as well as various attribute sim

ilarities involving 342 nation-pairs (dyads) for 1955 and

1963. Theoretical models linking conflict and cooperation

space to national attributes were tested employing canonical

and regression analysis. Subregional Asian groupings of

cooperatively behaving nations were delineated by applying

hierarchical clustering and direct factor analysis techniques

to an index of Net-Cooperation.
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The main focus of this study is on the overall inter

action between nations, rather than any specific aspect of

the behavior. It is assumed that the interaction between

two nations 'is some mixture of conflict and cooperation.

In order to uncover some fundamental knOWledge on Asian

system of interaction, two theoretical models were

formulated.

First is an. Interaction Model. This model stipulates

that the total behavior (conflict and cooperation) to be

initiated by nation i toward nation j is a function of the

propensity of two nations to interact and the power capability

of i relative to the joint power of i and j. The propensity

to interact is measured as the ratio of joint power

capability of i and j to the geographic distance between

them.

Second is a model of Net-Conflict behavior. Most

current research efforts have tried to analyze conflict

behavior as an entity separated from cooperation (Rummel,

1963; Tanter, 1966; Richardson, 1960b; Wright, 1942;

McClelland et al., 1965; North et al., 1967). The present

research, however, deals with conflict and cooperation as

components of interaction. Consequently, my study of

conflict focuses on the difference between observed conflict

behavior and observed cooperation. In other words, the

elements of cooperative acts linking two nations are held

constant while their conflict behavior is investigated.
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This differential between conflict and cooperative behavior

is hypothes·ized as a function of similarities in value,

political orientations, power, economic development, and

their power parity. Power parity is the absolute value of

the difference in power capability. Power parity is included

in the model to measure the deterrence relationship between

two nations. It is hypothesized that if nation i is con

siderably more powerful than j, j is unlikely to initiate a

conflict with i because of the deterrence capability of i; i

is also less inclined to resort to conflict with j, knowing

that its demand may be achieved without using violence.

There is a zone of near equality, however, in which conflict

potential may become actual.

Testing these models would provide knowledge on how well

the conflict and cooperation--either as an individual variable

or as a linear combination--cou1d be predicted from

characteristics of Asian nations.

Grouping by types is fundamental in describing, pre

dicting, and explaining phenomena. The role of grouping

becomes very significant especially when the boundary of the

system is ambiguous, as in the case of Asia. Most studies

on regionalization have revealed that Asia, in a conventional

geographic concept, hardly constitutes a subsystem by such

criteria as socio-cu1tura1 homogeneity, similarity in

political behavior, common institutional membership, and

economic interdependence (Russett, 1967a; Cattell, 1949;
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Rummel, 1970a; Gr~gg and Banks, 1965). The sUbr~gi~nal

. groupi~gs of Asian countries (in conventional geographic

sense) will be delineated here with r~gard to their

cooperation and conflict. These. groups will then be compared

on their attribute profiles so as to facilitate the study of

Asian regional integration.

To repeat, the theoretical questions pursued are: (1)

what is the linkage between national attributes and inter

active behavior within Asia; (2) what is the relationship of

Net-Conflict behavior to the similarities in national

characteristics; (3) what are the subregional groupings of

Asian countries in terms oi conflict and cooperation.

Some partial answers to the above questions were

provided by analyzing Asian data for 1955 and 1963. For the

Interaction Model the empirical test has supported that

interaction propensity and the degree of actor dominance

predict both conflict and cooperation between two nations.

The overall linkage for the Net-Conflict Model was

weak, but some specific relationships were significant.

This implies that the notion of attribute similarities being

general forces determining a nation's behavior toward another

fits the data well with regard to particular kinds of

behavior. The 1963 analysis, for example, had two very

strong relationships between attributes and behavior. First,

approximately one-third of variation in unofficial violence

and relative export was dependent upon distances on such
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attributes as economic development and political orientation.

Second, less than one-third of variation in military action,

negative communications, and diplomatic representation was

accounted for by power parity alone.

The most striking of all findi~gs is in the delineation

of SUb-regional cooperative groups. Applying clustering

techniques to the Net-Cooperation Index has resulted in

clear picture of the configuration of nation groups. More

over, examination of attribute profiles ,has shown that,

unlike other groups, the group with Japan at its core had no

particul,ar characteristic distinguishing it from all nations

in Asia for 1955 and 1963. This evidences that Japan's

interaction arena is the whole of Asia, while the rest of

the countries are more inclined to form small collaborative

groups.



'.. .-
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Rummel argues, however, "his generalizations are still

intuitive: the weighting of his data is unknown, the

intuitive portions of the data cannot be reproduced, and

the mode of combining the data to achieve generalizations

cannot be established" (1968, p. 40).

It is surprising that there has been no published

systematic analysis of Asia as a whole in terms of conflict

and cooperation, even though Asia has been the locale of

several violent conflicts since World War II, and is one of

the more politically unstable and less known regions of the

world.

There exist, however, some systematic' studies done on

the internal systems of Asian nations and specific issues

such as China-Taiwan confrontation, Sino-Indian border

conflict, Korean conflict, etc. Berry's (1966) work on the

commodity flows and spatial structure of the Indian economy,

Lee's (1931) analysis of the periodic recurrences of inter

necine wars in China, and MacRae and Smoker's (1967)

Vietnam simulation are examples of the former category.

A longitudinal study of conflict behavior has been

carried out on the Taiwan Straits confrontation (McClelland,

et al., 1965). The international behavior of China, Taiwan,

the U.S., and the U.S.S.R. (1950-64) was examined by a

quantitative analysis of 2,600 news items, taken principally

from The New York Times and The Times (London). Complemen

tary to this study is Sullivan's (1964) research on
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U.S.-Chinese relationships, particularly the Quemoy-Matsu

crisis. Beside the Taiwan Straits studies, the response

patterns of China vis-a-vis the U.S. and U.S.S.R. have been

analyzed. Bobrow (1965) attempted to clarify the nature of

processes by which the Peking regime has responded to

American defense policy choices, and to predict what

Chinese behavior would probably follow from different

American active and passive defense postures. Employing a

stimulus-response model and content analysis, Zaninovich

(1964) tried to build an empirical theory of state re~ponse

. between China and Russia.

Time series analyses of the Sino-Indian conflict have

been performed with communication data (Smoker, 1964a; 1967;

and Greaser, 1966). Serial correlation with time lags

revealed some regularities in the patterns of crisis

behavior. Border conflict between North and South Korea

also drew some scholarly attention. Works of Whiting (1960)

and George (1967) are notable, while the efforts made by

Snyder and Paige (1958) to apply a decision making model to

the Korean case opened a road for future research. Simon's

(1969) work on the triangular relationship among Peking,

Dj akarta, and P.K. I., and Russett's (1967b) analysis of

Japanese decision of Pearl Harbor also must be noted.

Asia as a Subsystem

When we define a system as Ita set of objects together

with relationships between the objects and between their
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attributes" (Hall and F~gen, 1956, p. 18), it .becomes clear

that any. given system can be further subdivided into sub

syst·ems. Then immediately arises' a question of how to

delineate the boundaries among subsystems so as to maximize

within-system similarity and minimize it between systems:

what are the criteria of differentiating one subsystem from

the others? Since my main research goal is to unfold

conflict-cooperation patterns in Asia, the prerequisite task

is finding out what "Asia" is. Is Asia a region embracing a

number of nations which constitute a subsystem?l To probe

this question, a "region" must be defined.

Many students of international relations and comparative

politics have tried to establish some criteria of a region,

either by empirical findings or by some educated hunch. One

popular attempt has been to identify an area isolated from

another by natural barriers, while others emphasized the

relative homogeneity in physiographic terms: "any portion

of the earth's surface whose physical characteristics are

similar" (Vance, 1951, p. 123). Further pursuing the latter

point, Odum and Moore maintained that a region is a com

posite of "a relatively large degree of homogeneity measured

1 It is worth noting that Michael Brecher conceives a
region as purely geographic. He contends that a subsystem
is a political as well as a geographic concept and, there
fore, the region is a necessary but not a sufficient
condition for a subsystem (1963, p. 220). In the present
study, however, a region and a subsystem are considered as
interchangeable terms.
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by a relatively large number of purposes or classifications.

This means it must comprehend both natural factors and the

social factors" (Odum. and Moore, 1938, p. 30). Based upon

a framework of systems analysis, Brecher set six criteria

for a subsystem: the delimitation of scope, existence of at

least three actors, recognition by others as constituting a

distinctive community, self-identifications, the units of

power being relatively inferior to those in Dominant System,

and cha~ges in the Dominant System having greater effect on

subsystem than the reverse (Brecher, 1963).

From above, it becomes obvious that "regionalism is not

one thing, but many things" (Wirth, 1951, p. 392). Depend

ing upon the perspectives of individual researchers, several

different definitions and criteria may develop. Dissatisfied

with ~he proliferation of definitions, some students ventured
.-

to establish the criteria of a region by empirical findings

employing multivariate analysis.

In his original study, Raymond Cattel (1949) factor

analyzed 72 widely chosen variables gathered for 69 different

countries extracting 12 dimensions of national syntality. He

then devised an index of pattern similarity to find the

clustering of nations (1950). His findings did not reveal

any tight clustering of so called Asian countries. What he

called an "oriental pattern," for instance, had only three

nations in it: India, China, and Tibet. The rest of the

Asian countries were spread over several other groupi~gs.



11

R.J. Rummel (1970a) found 9 groups.based upon a

similarity measure between nations. He first calculated

Euclidian distances between nations in a 14 dimensional

space derived from a 236 variable factor analysis on data

gathered for 82 nations in 1955. Then he scaled these

distances so that they varied from zero to unity: zero

standing for complete dissimilarity, unity for perfect

similarity. His 9 groups were generated from a direct

factor analysis of the similarity matrix. Again, none of

his groups could be labelled as Asian.

Recently Phillip Gregg and Arthur Banks (1965) performed

a Q-factor analysis of 68 political variables based upon the

Cross-Polity Survey (Banks and Textor, 1963). They found

five groupings which they named as "polyarchic," "centrist,"

"elitist," "personalist,1t and "traditional." Among these

five, no single factor could represent Asian states, implying

that Asian countries do not share political similarities:

the "centrist" factor, for example, has Afghanistan,

Czechoslovakia, and Spain.

Deeply concerned with the failure of several attempts

to find regions on ~ composite criterion, Bruce Russett

(1967a) pioneered with a multicriteria approach. He tried

to delineate international regions on five different

criteria, to compare their congruence, and to compare shifts

over time in regions as defined by the same criterion. Five

characteristics upon which he found regions were: (1) social

,
~.



12

and cultural hom~geneity, (2) similar political attitudes

or external behaviors as appeared in UN voti~g (3) common

institutional membership, (4). economic interdependence, and

(5), ge~graphical proximity (Russ'ett, 1967a, p. 11). Russett

used Q-factor analysis as well as a direct factor analysis

technique. After a comprehensive discussion on each of his

five criterion, he remarked on Asia:

Aside from the boundary problem, there is not even
any major Asian cluster that simply can meet the
demand of inclusion in the same group over all
five criteria. Seven states cluster together on
at least four: socio-cultural similarity, trade,
international organization membership, and
proximity. They differ greatly, however, in
their orientations in international politics
(1967a, p. 179).

These seven countries are India, Malaysia, Thailand, Burma,

Ceylon, Indonesia, and Pakistan. It is very interesting to

note that these states all belong to Brecher's "south Asia"

(1963) somehow supporting his notion that Southern Asia is

the only region that can be considered ~ subsystem according

to his six criteria.

The studies cited so far have revealed that Asia, as a

whole, hardly constitutes a subsystem by any criterion other

than the conventional geographic concept. Therefore, in

order to make generalizations about the patterns of conflict

and cooperation in Asia, it is necessary to uncover the

. clustering of Asian countries in terms of their collabora

tion. For this purpose it is both unnecessary and meaning

less to delimit the boundary of Asia to any substantive
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criterion su'ch associo-culturalhom~geneity. In this

regard, I selected 19 countries solely based upon

geographic consideration. The nations and their codes to

be used in the present study are presented in Table 2-1. 2

TABLE 2-1. 19 ASIAN NATIONS
AND THEIR CODES

Nations 'Codes

1. Afghanistan AFG
2. Burma BUR
3. Cambodia CAM
4. Ceylon CEY
5. China (mainland) CHN
6. Taiwan CHT
7. India IND
8. Indonesia INS
9. Japan JAP

10. North Korea KON
11. South Korea KOS
12. Laos LAO
13. Nepal NEP
14. Outer Mongolia OUT
15. Pakistan PAK
16. Philippines PHI
17. Thailand TAl
18. North Vietnam VTN
19. South Vietnam VTS

2 Malaysia is excluded because she was not an
independent st'ate in 1955. The Federation of Malaya
agreement was signed on August 5, 1957 and on August 31
she became independent. '



CHAPTER III

FIELD THEORY IN INTERNATIONAL RELATIONS

The prime objective of the proposed study is to predict

conflict and cooperative behavior of Asian dyads from

various attribute distances. This is entirely within the

framework of field theory which postulates that behavior is

the consequence of a field consisting of social character

istics, or attributes at a given point of time. 1 Before

locating field theory in the study of international

relations, a brief review of analytic models currently

employed in political science is provided.

Analytic Moodoels

A scientific inquiry is a process of incessant inter

play between analytic and synthetic systems. An analytic

system is a system of undefined symbols, interrelations

among symbols, axioms, and theorems, all interwoven by

logical connections. Whether it be verbal or mathematical,

1 There is a strong opposition to this field theoretical
analysis of the Asian behavioral system. Being in a tran
sitional stage of socio-economic development, it is argued,
Asian political system is more susceptible to the personality
factors of their decision makers than their Western counter
parts. In other words, the personality characteristics of
political leaders are viewed as a stronger determinant of
foreign policy than general social characteristics (Levi,
1968; Gordon, 1966)". At this stage of knowledge, however,
it is hard to say which of the two approaches is more useful.
Furthermore, they are not mutually exclusive, but may be
complementary. As long as logical consistoency is maintained
in theory building- -and empirIcal predictability is established,
any theory may find its place in science.
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an analytic system is content-free, absolutely true, and

independent of any empirical interpretations. On the

contrary, a synthetic system" is a system of per"ceived

empirical phenomena. Whether a researcher starts with

explicit theories or some v~gue ideas, an ideal process of

empirical science involves four stages: (1) observation of

empirical facts; (2) pinni~g these facts to some symbols of

an analytic system; (3) going thro~gh deductions in the

system to produce generalizations; and (4) further testing

the generalizations with empirical phenomena. What makes an

analytic system so important in science is its power of

"generating!!!! deductions given prior true premises.

Accepting the commonplace notion that the study of

international relations has been undergoing a scientific

revolution, we can divide the analytic systems so far

employed in the field into two: logical and mathematical.

Logical analyses within the traditional approach have

prevailed for a long period in the study of international

relations. The works of Liska (1957), Mode1ski (1962),

Kaplan (1964), Burton (1965), and Haas (1964) belong to this

"group. Most of these can hardly be considered rigorously

theoretical, however, because the validity cannot be

established through empirical tests and the reliability of

findings, if any, cannot be evaluated. Perhaps the only

logical theoretical model explicitly "organized with rigor

and specification is the theory of rank disequilibrium
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(Galtu~g, 1964;" Heintz, 1968).

Duri~g the past decade constant effort has been made

to replace "verbal ideas by r~gorous theories using numerical

analytic systems. This trend toward quantification can be

divided into two categories. The descriptive and inferential

statistics form one branch, while model building based upon

mathematics establishes another genre. This classification

does not rule out the possibility that the model builders

use statistical tools. In fact, almost all model builders

resort to statistics for empirical tests.

The most typical use of descriptive statistics has been

the single index approach. North, Holsti, and Brody (1967),

Singer and Small (1967), Tanter and Midlarsky (1967),

McClelland (1967), and numerous other scholars have attempted

to represent a concept by a single variable and describe its

distribution or its change over time. As far as inferential

statistics are concerned, there are too many works to be

cited here. Any work which tries to infer to some population

using classical significance test falls into this category.

Among the various mathematical models applied, those

which have had considerable impact and acknowledgement in

the study of international relations are (I) classical

calculus models, (2) probability models, and (3) linear

a~gebraic models.

The calculus models have been employed by Richardson

(1960a), Smoker (1965), McGuire (1965), etc. Based upon the
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notion of traditional Car.tesian space, rate of cha~ge was

the main focus of the bivariate relationships.

Probability models have not been frequently used in

international relations. Horvath (1963; 1967), Weiss (1963;

1966), and Richardson (1960b) are a few who studied proba

bility distribution of violent conflicts. Tho~gh seldom

applied to international relations per ~, Riker's coalition

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

field.

Among many possible uses of linear algebraic models,2

the most widely employed is the factor analytic model.

Considering the variables as vectors in a multidimensional

space, this approach attempts to delineate the interrelation

ship between these vectors and to find a linearly independent

set of vectors (basis) upon which all the vectors in the

space are dependent. The works of Rummel (1963), Alker

(1964), Russett (1967a), Tanter (1966), Cattell (1949), and

Gregg and Banks (1965) belong to this class.

One of the recent developments in linear algebraic

models is field theory, which relates vectors in a nation

behavior space to distances between nations in an attribute

space. Now let us turn to the discussion of its assumptions

and deductions.

2 Some examples of the application of graph theory are
Brams (1968) and Harary (1961).
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Field Theory

Fourteen years ~go Quincy Wr~ght (1955) introduced the

field concept as an organizing scheme in the study of inter

national relations. Wright's formulation was largely based

on the works of Kurt Lewin (1951), Talcott Parsons (1951),

and L.L. Thurstone (1935). He viewed international relations

as a composite of geographic and analytic fields, and further

specified that the relations between social units in the

field are determined and predicted by the internal

characteristics of these units or entities.

Ten years after Wright's verbal formulation of the con

cept, R.J. Rummel mathematized "a social field theory" which

in essence postulates that the behavior of social units

towards each other is a result of their differences and

similarities in attributes (1965a; 1965h; 1969). A social

field is conceived as a magnetic field, force field, or

. gravitational field. The differences and similarities in

attributes form social forces within this field of social

reality. When social reality is defined as international

relations and social units as nations, then international

relations can be represented within the analytic structure

of field theory and the linkage between nation behavior and

attributes can be delineated.

Leavi~g the detailed discussion on concepts and

mathematization of the theory to Rummel's own works (1965a;

1969), seven axioms of the theory are given here with a
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brief review.,

1. International relat'ioIis is afield consisting of

all the att'r'ib'ut'es' and 'inte'ractio'nsof 'nations and their

complex int'er'rel'ationships. An attribute is any descriptive

concept differentiating one nation from another such as

energy consumption per capita, political orientation, and

religious diversity. Interaction is assumed to be any

behavioral act which couples two nations together, like

threats from South to North Korea and exports from Taiwan to

Japan. Consequently, dyadic behavior is not necessarily

symmetrical. In other words, the dyadic behavior of

Communist China to India is not necessarily equal to that of

India to China. Pertinent to this notion is Galtung's

(1964) conception of topdog and underd~g phenomena prevalent

in international relations.

2. The internatio'nalfie'ldcan be analytically divided

into attribute, A, 'and behavior, B, s'p'a'ce's into 'which

attributes and interactions are projected, respectively, as

vectors. Since A and B are vector spaces of real numbers,

a number of linear algebraic concepts (e.g., dimension,

basis, linearity, dependence) can be drawn upon for theory

construction. Furthermore, this axiom provides a range of

analytic tools for the empirical validation of theory, since

such multivariate techniques as factor analysis, multiple

regression, and canonical analysis have developed through

linear algebra.
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3. The attribute and behavior 'spaces are generate'd by

a finite se't 'of linea'r inde'pendent 'dimen'sions. This axiom

enables reduction of nation variation alo~g potentially an

infinite number of attributes and behavior to a smaller

number of dimensions without losi~g important information.

4. Nations are 10'catedas vectors 'in 'attribute'space

and coupled into dyad's in b"ehaviorsp'ace. Nations in A-space

and dyads in B-space are portrayed as vectors emerging from

the origins of the space. The variation in both spaces

associated with each nation or dyad is measured by the

direction and length of these vectors.

5. The distance vecto'rs' in A-space 'thatconne'ct nations

are social forces determining the location of dyads in

B-space. This axiom postulates the fundamental linkage

equation between attributes and behavior:

P
wi+j , k • 1:1 aJl,di _ j , R. (3-1)

where wk is the kth dimension of B-space, i+j is a particular

dyad with nation i acting toward nation j, di-j,R. is the

distance vector between nations i and j on 1th dimension in

A-space. Distance is measured on one dimension and is the

difference in values. Thus international behavior is seen as

a consequence of differences between nations on their

attributes .'

6. The directio'n andvelo'cityo'fmovenient 'o'vertime of

a dyad in B-sp'ace is 'along 'the 'res'olution vec'tor of the
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forces, d. While the fifth axiom defines a linkage between

A and B at 'a point in time, this axiom stipulates the

dynamics of the 1 irlkage •3

7. B-spa'ce isasubsp'ace 'of A-'s'p'ace. This axiom

provides a one-way linkage between the two spaces, since any

dyadic behavior could become an attribute by aggregating for

each actor but not all attribute dimensions represent inter

action between two nations. Obviously G.N.P. per capita is

hardly a behavior of one nation against another. This axiom

links the two spaces, while axiom 5 links a dyadic behavior

dimension to nation attributes.

The fundamental linkage equation (3-1) implies that the

distances between nations are general forces similarly effect

ing the behavior of nations. In other words, all nations

are equally effected by the configuration of forces. Unique

cultures, structures, and capacities within each nation are

assumed to be irrelevant. This equation was named "Model I"

by Rummel. Rummel also developed an alternative model

("Model 11'.') which states that differences in attributes are

general forces, but their impact on the behavior of each

nation is modified by forces inherent in each nation such as

3 There is some argument on the utility of this axiom.
McCormick (1969) entirely revised this axiom: the rate of
change in behavior of one nation to another is a linear
function of the rates of changes of d for each attribute
dimension. Since the present report .is not concerned with
the dynamics of linkage between behavior and attributes,
axiom 6 need not be troublesome here.
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their unique domestic policy environments. Model II could

be represented in equation (3-2) in which the we~ghts a vary

by actor i.

(3-2)

Model II assumes that the forces within each nation are held

consistent across all object nation. Model II appears to be

intuitively pleasing, but there is one problem with it.

Model II could be called a version of attribute theory

(Nils Petter Gleditsch, 1969). This theory states that the

behavior of a nation is linearly dependent upon the attributes

of the object nation, which is,

P
Wi~j,k D A;l ai1sj4, (3-3)

where Sj is the attribute of the object. It is obvious that

equations (3-2) and (3-3) will yield the same results for

any data on the variation in behavior of a specific nation.

For research reported here, Model I is employed leaving

Model II as a future possibility.



CHAPTER IV

MODELS TO BE TESTED

The present research is based on the field theory that

behavior is a resultant of attribute distances. This postu

lation does not exclude non-distance type attributes as

predictors of behavior, however. Any relation type attribute

linking two nations can be treated the same way as distance

type attributes, as long as it appears to be substantively

important in predicting dyadic behavior. In this report,

two relational attributes are included along with a number

of distance type attributes. From geo-po1itics two concepts

are introduced: the pr"op"ensity of two nations to interact,

and their capability of spanning the geographical distance

between them. Accordi~g to Bou1ding, "the strength of a

nation diminishes with increasing distance from home base"

(1962, p. 272). Furthermore, Wright suggested that "national

boundaries produce two classes of obstacles toward a shrink

ing world: those operating within each of the states and

those operating among states" (1955, p. 541).

Two models are designed for test: one is what I call

an "Interaction Model" and the other is a "Net-Conflict

Model." The former attempts to predict the total configura

tion of interaction between two nations, while the latter is

particularly aimed at predicting dyadic conflict.

Interaction Model

Behavior between two nations appears to be some mixture

of conflict and cooperation. Therefore, studying conflict
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or cooperation separately doesn't seem to be intuitively

pleasing. In overall relationships between· two nations,

dichotomous cases of pure conflict, with no cooperative

aspects, are indeed rare.

Let us assume that conflict and cooperation occupy the

major portion of dyadic interactions. Then, based upon

classical geo-politics, we can establish a model of

interactions:

(CF + CP). . = a + bl t
Pi .+.Pj + b2 t

.Pi
(4-1)

1+J Di-j p. + p.
1 J

where i is an actor nation, j is an object nation, CF is

conflict behavior, CP is cooperative behavior, t is time

since last change of systemic relationship between two

nations, P is power capability of a nation, and Di-j is

. geographic distance between two nation. This equation

postulates that the total amount of conflict and cooperative

action taken by nation i toward j is a function of

p. + p. p. Pi + Pj
t _1 J and t 1 measures the potentiality•

.Di-j p. + p. Di-j1 J

that two nations will interact. The greater the numerator

(joint power of i and j), the more ability each nation has

to contact the other. The denominator Di-j is the geographic

distance that two nations have to span for interaction •

..Pi is the power of nation i relative to j oint power.
Pi + Pj
If Pi 1S greater than Pj' then the amount of action to be
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taken by i toward j is assumed to ,be. greater than j toward

i. This is concomitant with the notion that the behavior

between two nations is, in general, aSYmmetric.

How is time, t, related to this model? Time is brought

in as a probability measure of the ilkelihood of a trigger

event occurring. This concept of time was originally

developed by Rummel to test his foreign conflict models. l

He argued that a conflict situation is a necessary condition

for conflict behavior but not sufficient. In other words,

not all conflict situations lead to some kind of overt

conflict behavior. Only in those conflict situations

involving power parity and experiencing some trigger event

will conflict behavior be generated.

To operationalize this trigger function, Rummel

analogized from the law of gases, P =~, where P denotes

pressure, T temperature, and V volume. Imagine a sealed

flask with hydrogen in it. When this flask is placed on an

alcohol lamp with constant temperature, the hydrogen

molecules will increase their random movement and their

random hitting against the side of the container. As time

, goes on, the temperature within the container will go up and

this movement of molecules will become more and more active.

After reaching the point of maximum containability, the

I For more discussion on conflict behavior, conflict
situation, and latent conflict as developed by Rummel, see
infra p. 27 ff.
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flask will burst. Even though the molecular movement is

random, the' pressure in the container. can be represented as

some function of time and temperature. From this phenomenon

of. gas, the analogy is drawn for the role of time in conflict.

Given constant distances on attributes (i.e., temperature of

the lamp) and the random movement of infinitely many possible

triggers (i.e., hydrogen molecules), the likelihood of

occurrence of a trigger event (i.e., pressure generated by

molecules hitting on the container) may be measured as a

function of time. Once distances on attribute dimensions

are given, a trigger event is more likely to occur, the more

time that has elapsed. Rummel, therefore, measured the time

since the last change of systemic relationship between two

nations. The role of time in his model was multiplicative

to the conflict situation.

In this study, however, the time since the last change

of systemic relationship is treated as a probability measure

of the likelihood ~f a trigger occurring for both conflict

and cooperation. Depending upon the initial configuration..

of distances, time can be hypothesized to work toward either

conflict or cooperation. If the last change of systemic .

relationship (say, a peace treaty) had narrowed major dis

tances between two nations, then time can be considered a

measure of likelihood of some cooperative event occurring.

The relationship among the probability of a trigger for some

international event, time, and attribute distances is
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illustrated in F~gure 4-1 and Figure 4-2. F~gure 4-1

represents a probability surface, while Figure 4-2 shows a

vertical slic~ of that surface. In other words, Figure 4-2

represents the relationship between the probability of a

trigger and distance when a particular value is selected for

time. As can be seen from this figure, a hypothetical

probability curve would take a shape of a parabola: the

shaded area on the left of the mid-point stands for the

likelihood of cooperation, whereas the shaded area on the

right-hand side represents the likelihood of conflict.

Net-Conflict Model

In his current development of the field theory of

foreign conflict behavior Rummel established three stages;

namely, latent conflict, conflict situation, and overt

conflict behavior. 2

Latent conflict is viewed as a function of value dis-

tances, political distance, and rank distance between two

nations. "The existence of mutually incompatible or

contradictory goals or values" (Rummel, 1965b) is hypothe

sized to measure the potentiality of conflict behavior. As

far as rank disequilibrium is concerned, Rummel states:

2 This line of research is being undertaken by the
Dimensionality of Nations Project (University of Hawaii).
Some preliminary analyses revealed quite promising results.
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FIGURE 4-1 - PROBABILITY OF TRIGGER (1)
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Following Galtung (1964), with some reV1S10nS," it
will be" hypothesized that the differ"ence in social
rank "between nations creates a strain, a disharmony,
between them. Nations which have attained a high
rank position on one or mo~e of these attributes
wish to maintain their position against those who
have not. Moreover, there is a rank disequilibrium
encouraging tension between those nations differen
tially' high on the three attributes (economic
development, power, and prestige). For the U.S.,
for example, to be high on economic development,
power, and prestige while the U.S.S.R. is high only
on power orients these two nations differentially
towards the international order permitting and
sanctioning this allocation of rank positions
(1965, p. 134).

Thus the model of latent conflict is formulated as:

(4-2)

where GL =
V =

Po =
R =

latent conflict
value distances
political distances
rank distances.

Conflict situations are a function of latent conflict

plus the possibility of interaction between two nations.

If two nations are not powerful enough to span geographic

distance between them, there will be no contact. Chile and

South Korea give a good example of little interaction due

to geographic barriers, while the United States and South

Korea have shown considerable interaction thanks to the

capability of the United States to overcome the geographic

distance. Thus conflict situation is hypothesized as:



CS = a + bl CL + bZ G

where CS = conflict situation p.)1d
G = a - bl D..+ b~ D(Pi + J
D = geographlc dlstance
P = power capability.

(4-3)
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3 The propensity of two nations to interact and, there
fore, to get involved in conflict situation is shown as a
function of geographic distance and joint power. To reach
the specific formulation of G =a .. bID + bZD (Pi + p.),
Rummel hypothesized several relationships among the pfopensity
for conflict (CF), geographic distance (D), an~ joint power
(Pi + Pj). Three figures, given below, present the hypothe
sized relationships between CF and D for low level of Pi + Pj'
medium, and high Pi + Pj.

·CF

---~--D

Low Pi + Pj

CF

'-- ..;;:a",..._ D.

Medium Pi + Pj

GF

'--------D'
High Pi + Pj

,For low, Pi + Pj, the curve shows a markedly decreasing slope,
and moderate deCline for medium Pi + p'. For high Pi + Pj'
however the curve has a slow slope andJdoes not meet D aX1S.
This means that when two nations are high on Pi + Pj, D has
virtually no effect on CF. In all three diagrams the curves
start from some point on CFaxis implying that geographical
contiguity is associated with high propensity for conflict.

~ When these graphs are joined together in a three dimen
sional space, the propensity for conflict is seen to form a
warped surface (shaded area in the diagram given below).

: GF
I

~~~~-----l)
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Finally, conflict behaVior is seen as a function of the

interaction between the conflict situation and time, plus

power parity--absolute value of power distance. Power

parity measures the deterrence relationship between two

nations (this is, of course, a hypothesis to be tested). If

nation i is considerably more powerful than j, j is less

likely to initiate a conflict with i because of the deter

rence capability of i. Nation i is also unlikely to resort

to conflict with j, knowing that its demand may be achieved

by means other than violence. There is a zone of near

equality of power for two nations, however, in which conflict

potential may become actual. This might occur when eithex

nation calculates its power as being sufficient enough to

overcome that of the other. Conflict behavior, CB, is

hypothesized as,

CB = a + bl CS + b2 t CS - b3 «Pi - Pj)2)~ (4-3)

where t stands for the time since last change of systemic

relationship. This is the equation that has been tested by

Rummel for the global system. Dealing with samples of dyads,

Then what is the mathematical function connecting CF, D,
and Pi + Pj holding other things constant? Based upon the
logic that the slope of CF with regard to D changes as a
function of Pi + Pj' the function is found as following:

CF = f ( (p. + p. ), D)
= a + D(EI (pi + Pj) - b2) wh'ere '(bl (Pi + Pj) - b2)

is the slope
= a + bl D(Pi + Pj) - b2 D
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he found that about twenty per cent of variation in conflict

behavior could be accounted for by this model.

In the'present research, however', the primary. goal is

to predict the differential between conflict and cooperative

behavior. In order to uncover the effect of attribute

distances on hostile behavior between two nations, it seems

appropriate to control for the element of cooperative

behavior from the total interaction. This notion is based

upon the, given assumption that most interactions between two

nations are some mixture of both conflict and cooperation.

Selecting the differential between conflict and cooperation

(CF - CP) as a dependent variable thus requires a departure

from Rummel's three stage development. Two catalytic

elements which theoretically convert latent conflict and a

conflict situation into conflict behavior are the propensity

of two nations to interact and time as a probability measure

of trigger event occurring. Both elements are dropped since

they are assumed to function similarly in both conflict and

cooperation. Thus it is hypothesized that (CF - CP) between

two nations is some function of distances on value (V),

political (Po), and rank (R) variables, plus power parity.

This formulation, therefore, is different from Rummel's

conflict behavior model as the geographic distance, joint

power, and time are not included. Thus, the Net-Conflict

Model to be tested is:
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Net-Cooperation Index

Just as the net-conflict behavior model has more

theoretical import than a measure of. gross conflict, the

net-cooperative behavior of nation i directed toward nation

j contains more useful information in delineating sub

regional groupings. This measure appears to indicate the

degree of empathy that nation i bears toward j. Summing

this measure across two dyads generated by the same members

(dyad i+j and j+i) would yield an index of total empathy or

magnetic force operating between two nations. This summed

score is what I call "Net-Cooperation Index," which is:

(CP - CF). . = (CP - CF) .. + (CP - CF).· (4-5)1-J l+J )+1

In this report, the clustering of Asian nations is delineated

based upon this Net-Cooperation Index. Appendix III gives

the matrices of this Index for 1955 and 1963.



CHAPTER V

DATA, OPERATIONALIZATION, AND ANALYSIS DESIGN

The Population

The unit of analysis is a directional dyad i+j, where

the arrow means I am measuring the behavior of nation i to

j. Each variable is measured for both i+j and j+i.

Nineteen nations included in this' study thus generate n(n-1)

directional dyads totaling 342. Data were collected for

these 342 dyads for 1955 and 1963, mostly from the data bank

of the Dimensionality of Nations (DON) Project. The data

matrices look like the ones given in Figure 5-1.

Variables

• • • • • • • • • • • • Xm

AFG+BUR

BUR+AFG

·..

~
• ••

• • •·..
n(n-1)th

1 9 5 5

.'

FIGURE 5-1 DATA MATRICES (a)
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Variables

X3 •••••••••••••••• Xm.

1 9 6 3

I

AFG+BUR

BUR+AFG

•••

•• •

j •••
•• •

n(n_l)th

FIGURE 5-1. DATA MATRICES (b)

Operational Definitions

The most delicate portion of any empirical research is

the operationa1ization of theoretical concepts. Since there

are too many (or too little) available indicators and too

many levels of aggr~gation, the researcher is often uncertain

of what he is indexing and what he is not measuring. At this

initial stage of rigorous theory building in internatic~a1

relations, there are two important criteria in selecting

operational measures: relevance to theory building and

existence of previous empirical work on similar concepts. In

terms of the latter criterion, there has been an extensive

effort to discover a set of uncorre1ated indicators to span

the major characteristics of nations (Rummel, 1970a). Factor

analyses of several hundred variables and comparisons with

similar analyses done by others have delineated seventeen

independent dimensions in nation attributes and dyadic
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behavior. In the present report, these dimensions and

variables highly loaded on them are. given a careful

consideration in selecti~g indicators.

There are two points of consideration to be made clear

before discussi~g operational measures. One is the

difficulty with factor scores and the other is the rationale

for standardizi~g variables.

Rather than use Rummel's factor scores on his dimensions,

specific variables are selected to represent dimensions for

two reasons. (1) My research interest is more in the Asian

behavioral system per se than in the Asian system in relation

to the entire global system. Rummel's factor scores were

calculated from a global point of view and, therefore, his

scores for Asian countries are "influenced" by those for the

rest of the world. This does not mean, however, that Rummel's

scores are not useful at all. Utility must be measured

vis-i-vis purposes. All I am arguing is that Rummel's factor

scores are less appropriate for the purpose of this report

which is aimed at uncovering Asia as it is than the specific

variables. 1 This is but one point of view. One can argue,

of course, that Asia could be studied only in terms of its

1 There is one problem, however. If the structure found
in the global analysis is greatly different from that in the
Asian system, Rummel's dimensions would not yield reliable
guidelines in selecting indicators for Asian system. Prelim
inary analysis performed to check this problem fortunately
reveals that the factor structure in Asia is similar to the
global one, even though the specific factor scores are not
similar.
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relative position in the global system. There is no saying. .

which of the two approaches. has more predictive power.

Consequently, the second approach will be tried in future

research for the purpose of comparison. (2) The second

point has to do with the substantive meani~g attached to

factor scores. Factor scores for any nation or dyad are a

linear combination of several standardized variables. There

fore, the positive end of a dimension may represent a

characteristic quite diff~rent from that reflected by the

negative end, even though two characteristics have high

negative correlations. Imagine a behavior dimension which

has a high positive correlation with mail flow and a high

negative correlation with tourists. If one dyad has a high

positive score, then we would interpret it as high on mail

flow. If the next dyad has a high negative score, then we may

hastily assume low mail flow for it. But this negative score

may in effect be due to the high tourists.

With regard to the standardization of variables, it

follows from a philosophical tenet of field theory that "it

is the relative and not absolute magnitudes of nations or

dyads that are important for understanding the linkage between

attribute and behavior" (Rummel, 1969, p. 12). This tenet

requires standardization of variables to means of zero and

variances of unity for the purpose of testing our models with

field theoretical implications.



38

Independent Variables. There are three major concepts

which need some elaboration- -usually calied "lowero-level

theories": rank distance, political distance, and value

distance. Rank dimensions upon which nations view each

other could be divided into three categories: wealth, power,

and prestige (Lagos, 1963). Among these, prestige is subsumed

under power, thus leavi~g wealth and power as two major

components. Wealth is conceived as reflecting economic

development, while power is viewed from the standpoint of

capability.

Political distance is operationaliz~d on two categories:

function and structure. On the functional side, the freedom

of group opposition is selected. To represent structural

aspects, bloc politics and intranational governmental

structure are chosen. In order to measure such governmental

structure attributes which would affect conflict and

cooperation between nations, three variables~are introduced

from Fred Riggs' tonic system (1967; 1968): whether the

constituency has power or not; whether bureaucracy is

compensatory or not; and whether the executive is accountable

or not.

The most controversial concept is value, which has many

different definitions. In this study the research goal is

more on the mapping of attribute and behavior than the

specific hypotheses with regard to the role of value. There

fore, value is very broadly conceived to represent anything
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seemingly related to belief systems. For this purpose

religious, ethnic, and li~guistic differences and similarities

are selected as well as measures of diversity and population

density. The last two are included not only to cover major

dimensions found in Rummel's analysis, but also to test the

common sense notions that heterogeneity and density have 'a

strong impact on personality formation (though the specific

nature of impact is not quite well-known).

With the aforementioned considerations, nineteen

operational measures of nation attribute distances are

selected to form the independent (predictor~ space. They

are:

1. Economic develo~ment distance. Difference in energy
consumption per capita which includes solid fuels, liquid
fuels, natural and imported gas, and hydro and imported
electricity. (Unit = kilograms of coal equivalents.)
Source: World Energy Supplies.

2. Population/physician distance. This is a measure of
economic development complementary to the energy consumption
per capita distance, since fuel consumption may not properly
represent the level of wealth in sub-tropical South and South
East Asia. Source: The Worldmark Encyclopedia of the Nations.

3. Power ca~ability distance. Difference in the product
of energy product1on times population. Energy production in
cludes the primary sources of energy such as coal and
lignite, crude petroleum, natural gas and hydroelectricity.
Source: World Energy Supplies.

4. Freedom of groue opposition distance. Difference in
freedom of group opposit10n rated as: 0 = political opposi
tion not permitted--groups not allowed to organize for political
action (e.g., interest groups, political parties); 1 =
restricted political opposition allowed--groups· free to
organize in politics, but oppositional role limited and they
may not campaign for control of government; 2 = political
opposition mostly unrestricted-~groups can organize for
political action and may campaign for control of government.
Sources consulted: Statesman's Yearbook; The Worldmark
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Encyclopedia; Political Handbook and Atlas of the World.

s. Bloc distance. Difference in bloc membership rated
as: 0 = Communist bloc membership, 1 = neutral bloc, 2 =
Western bloc. Communist and Western bloc membership is
determined by military treaties or alliances with the Soviet
Union or the United States. The neutral bloc is a residual
category in which nations are categorized if they have no
military treaties or alliances with either of the aforemen
tioned bloc leaders. Source consulted: Statesman's Year
book.

6. Constitutive system distance. Difference on a
dichotomous scale with rating: 0 = constitutive system is
not in operation; 1 = constitutive system is functioning.
Riggs defined a constitutive system as "a poliarchy of
offices including an elected assembly, electoral system, and
one or more parties" (1968). Coding was done by Riggs and
his students. Source: Riggs (1968).

7. Compensated bureaucracy distance. Difference on a
dichotomous scale with rating: 0 = compensated bureaucracy
is not in operation; 1 = compensated bureaucracy is in
operation. Compensated bureaucracy is that in which first
level positions (e.g., heads of ministries and cabinet
members) are predominantly filled by outsiders, third level
posts (e.g., heads of departments within a ministry) by
insiders. Outsiders are bureaucrats whose appointment is
based on influences generated within the constitutive system,
being less than 10 years in the bureaucracy. Insiders are
bureaucrats whose promotion has been on a career basis, in
cluding at least 10 years in the bureaucracy. Source: Riggs
(1968) •

8. Executive accountabilit~ distance. Difference on a
dichotomous scale with rating: = non-accountable executives
mostly in the form of hereditary monarchs, or internal selec
tion for proclaimed life time ruling, or 10 or more years of
office holding; 1 = accountable executives. Source: Riggs
(1968) •

9. Buddhist distance. Difference in the percentage of
Buddhists in the population of each nation. Source: The
Worldmark Encyclopedia.

10. Protestant distance. Difference in the percentage
of Protestants in the popUlation of each nation. Source:
The Worldmark Encyclopedia.

11. Mohammedan distance. Difference in the percentage
of Mohammedans in the population of each nation. Source:
The Worldmark Encyclopedia. .
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12. Catholic distance. Difference in the percentage
of Catholics in the population of each nation. Source: The
Worldmark Encyclopedia.

13. Religious sroup distance. Difference in the number
of religious groups 1n each nation with membership of more
than one percent of the population. Source: The Worldmark
Encyclopedia.

14. LangUate froul distance. Measured in the same way
as variable No. 3 or anguage groups.

15. Ethnic ~roup distance. Measured in the same way
as variable No. 1 for ethnic groups.

16. Density distance. Difference in the population/
national land area (in square kilometers).

17. Power parity. Absolute value of the power capa
bility distance. (See variable No.3) Source: UN Demo
graphic Yearbook.

18. s stemic relationshi
between two nat1ons. e num er 0 years S1nce a ast
world war, (b) last political system change such as social
revolution or coup, or (e) last dyadic war (large scale
involving strategic maneuver), whichever comes last. These
three are not exhaustive, but are selected for a heuristic
purpose. Further development of theory is to be done.

19. Capital distance. Geographic distance is measured
by air distance between the capitals of two nations.

The eighteenth (time) and nineteenth (capital distance)

variables are not employed as independent variables by them

selves. They are the components of two composite indices of
P- + pequation (4-1): the interaction propensity (t 1 J) and

D
P-

actor dominance (t 1 ).
Pi + Pj

Dependent Variables. Essentially three sets of

dependent variables are of concern: conflict behavior,

cooperative behavior, and the differential between the two.
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1. Conflict behavior. Data on the fore~gn conflict

behavior between nations occurri~g in 1955 and 1963 and

reported in dail.y issues of The New Yo'rk Times have already

been collected, using a foreign conflict code sheet (Rummel,

1966). Each hostile act was recorded as to actor, object,

date, type of action involved, and descriptive information

of the act. Data were collected according to six categories

of foreign conflict behavior: warning and defensive acts,

violent acts, negative behavior acts, negative communications,

unofficial violence, and nonviolent demonstrations. These

primary categories are further divided into approximately one

hundred subcategories.

For 1955, 2,139 acts of foreign conflict involving 340

dyads in the world over 16 variables (those acts that

occurred with sufficient frequency for analysis) were

recorded. The year 1963 saw almost 3,000 conflict acts

involving 275 dyads and '24 variables. To each data matrix

(1955 and 1963) was added a "peace dyad" having all zero

entries. Then each matrix was factor analyzed to a principal

component solution with varimax rotation to generate five

dimensions for each year (Rummel, 1967; Hall and Rummel, 1968).

The five dimensions for 1955 are:

(1) military violence
(2) negative communications
(3) negative sanctions
(4) diplomatic conflict
(5) antiforeign demonstration.
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The 1963 factors are labeled as:

(1) negative communications
(2) unofficial violence
(3) violence intensity
(4) warning and defensive acts
(5) negative sanctions.

For the present study, basic indicator variables of

conflict were selected to best represent these dimensions

based on two criteria: (1) high loading and (2) the frequency

of conflict acts within Asia sufficient enough for analysis.

For 1955 five variables were chosen:

(1) warning and defensive acts
(2) discrete military acts
(3) negative behavior acts
(4) negative communications
(5) attacks on embassy.

The 1963 data for Asia had no sufficient data (no variation)

for warning and defensive acts and thus only four variables

were selected:

(1) discrete military acts
(2) negative behavior acts
(3) negative communications
(4) unofficial violence.

2. Cooperative behavior. The DON data bank has record

ings of numerous dyadic cooperative acts such as trade,

legations, treaties, international organizations, etc. From

these we can uncover factor structure in the same manner as

we did on conflict behavior. Most unfortunately, however,

not all this information is systematically organized and it

would involve an enormous amount of time and effort to

organize this data. Consequently, it is reasonable to put

off this task for the future. For the purpose of present
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study, a tentative solution is made by selecting six

variables representing dimensions of several pilot analyses.

(1) Treaties
(2) Nongovernmental Qrganizations (NGO)
(3) Relative NGO's: the number of NGO's of which.nation

i and j are comembers divided by the total number of
NGO's of which i is a member

(4) Exports
(5) Relative Exports: Export i+j/Total Export of i
(6) Diplomatic Representation: Embassy and Legation

These are the variables which were highly loaded on six

dimensions out of twelve factors generated from a series of

factor analyses of 1955 dyadic data on the global system. 2

3. Differential between conflict and cooperation. As

field theory dictates relativity, the following composite

scores are calculated from the standardized indicators of

conflict and cooperation. After all the variables are

transformed to means of zero and variances of unity, these

standard scores are summed within conflict and cooperation

space separately to produce measures of CF and CP. Then

(CF - CP), (CP - CF), and (CF + CP) are calculated based

upon them.

The independent and dependent variables and their codes

used in analysis are presented in Table 5-1. Attribute

distances and dyadic behavior data are given in Appendix I,

while Appendix II presents measures of attributes for each

nation.

2 See DON 1955 Data Dyadic Summary Chart, '3, 1966 and
Knli'i'lliel (1969).



TABLE 5-1

VARIABLES AND THEIR CODES

Variables

Independent Space

1. Economic development distance
2. Popu1ationl physician distance
3. Power capability distance
4. Freedom of group opposition distance
5. Bloc distance
6. Constitutive system distance
7. Compensated bureaucracy distance
8. Executive accountability distance
9. Buddhist distance

10. Protestant distance
11. Mohammedan distance
12. Catholic distance
13. Religious group distance
14. Language group distance
15. Ethnic group distance
16. Density distance
17. Power parity
18. Interaction propensity
19. Actor dominance

Dependent Space

1. Warning and defensive acts
2. Discrete military acts
3. Negative behavior acts
4. Negative communications
5. Attacks on embassy
6. Unofficial violence
7. Treaties
8. Nongovernmental organizations
9. Relative NGO's

10. Exports
11. Relative exports
120 Embassy and legations
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Codes

ECONDD
PHYSID
POWERD
FMOP-D
BLOC-D
CONSTD
BURCOD
EXEACD
BUDD-D
PROT-D
MOHA-D
CATH-D
RELGRD
LANGRD
ETHGRD
DENSTD
PARITY
INTACP
ACTDOM

WARNDF
DISCMA
NEGACT
NEGCOM
ATKEMB
UNOFVL
TREATY
NGO
R-NGO
EXPORT
R-EXPO
EMBLEG
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Analysis Design

Verification (or falsification) of theory must be based

upon appropriate tests. In order to carry out empirical

'tests of the models, various multivariate techniques were

employed. A flowchart of the analysis design is presented

in Figure 5-2. Description of methods are given in the

specific chapters where the results are presented. A brief

note on the first two stages of design is in order.

Data Collection. Data on conflict, cooperation, time

since last change of systemic relations, geographic distance

and several dyadic distances on DON dimensions were collected

and punched for 342 Asian dyads. There are two sets of data:

one for 1955 and the other for 1963.

Transgeneration and Data Survey. After the data on the

initial variables were prepared, transgeneration was performed

to produce such complex variables as the propensity to

interact modified by capability and geographic distance. As

more than twenty variables were involved, a final check on

the data was carried out through the data survey program

which lists all the essential univariate statistics including

outliers.
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FIGURE 5-2 - ANALYSIS DESIGN FLOWCHART



CHAPTER VI

NATION GROUPS ON COLLABORATION

Most of the scholarly works cited in Chapter II were

directed toward grouping nations on attribute types. Nations

similar on attributes (e.g., power and economic development)

were viewed as a group with such labels as developed countries

or powerful nations. Then the behavior of such group was

inferred based upon these attributes. In this study, however,

the process is reversed. Nations are first. grouped on close

ness or similarity in behavior and then attributes of groups

are examined to search for any systematic, recurring

characteristics which appear to be meaningful in explaining

behavior.

These two approaches to clustering of nations are not

mutually exclusive, however. The difference is dictated by

the location of theoretical interest. If one is interested

in delineating groups based on attribute types, the first

approach is appropriate; whereas if one has a research goal

directed toward finding behavioral clusters, one would opt

for the second approach. This latter stance is taken in the

present research. Rather than search for nation types in

Asia on attributes, my interest is in uncovering the

clustering of nations in actual day-by-day interaction.

The Net-Cooperation Index can be seen as a measure of

empathy between two nations. This Index serves the purpose

of grouping Asian countries in terms of net-cooperation. I
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first established a symmetric matrix of order 19x19 (the

number of nations in this study) with the Net-Cooperation

Index. Then two grouping methods were employed: hierarchical

clustering scheme (Johnson, 1967), and direct factor analysis

of similarities matrix (Rummel, 1970b, Chapter 22). The

former gives a neat dendrogram (tree diagram), while the

factor groups are based upon both magnitude and profile

similarities.

Factor Groups

For the purpose of direct factor analysis the Net

Cooperation Indices were first scaled to range between 0.0

and 1.00 where 1.00 is the maximum similarity or empathy.

This scaled matrix was then factor analyzed (principal

components) as though it were a correlation matrix. The

resulting factors define nations whose patterns of coopera

tive links to other nations are similar in profile. Nations

highly loaded on the same factor are similarly located in

the space of empathy among 19 Asian countries. These factors

were rotated to an orthogonal simple structure to achieve a

neat definition of groupings.

Two factor groups with eigenvalues greater than 1.00

were found for 1955 (see Table 6-1). The first cluster is

centered around Taiwan and in, general defines a group of

Western-bloc countries. The second cluster is represented

by Communist China. This configuration clearly depicts

East-West confrontation in cooperative behavior. Moreover,



50

it is interesting to see that India, Ceylon, Indonesia, and

Burma are loaded on both groups. The finding that these

neutralist countries are affiliated with both groups is a

supporting evidence that the two groups reveal importance of

the Communist-Non-Communist dichotomy in Asian politics.

Table 6-2 shows three orthogonally rotated factor groups

for 1963. The first group is headed by Japan, Philippines,

and India; the second group has three high loading members-

North Vietnam, Cambodia, and North Korea; while the last group

is exclusively of Communist China. The implication of this

factor structure is that the pattern of cooperative behavior

of Communist China is uncorre1ated with the rest of the

Communist oriented countries. This makes a good contrast

with the 1955 groupings in ·which Communist China's behavior

was not independent of the other Communist countries. This

statement is to be evaluated with some caution, however.

The configuration of factor groupings might vary when we

change the criterion of unit eigenvalue for rotation.

Hierarchical Clustering Scheme

The hierarchical clustering scheme (HCS) groups entities

based upon the distances between all points in space taken

one at a time rather than the patterns of variation across

all entities as factor analysis does. HCS produces a

taxonomic tree or dendrogram with nations that are closest

in distance on the bottom of each branch (Sokal and Sneath,

1963). The most comprehensive of HCS techniques is the one
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TABLE 6-1

FACTOR GROUPING (1955)

Group~

I II

1.07 CHT 1.07 CHN

.79 JAP .66 BUR

.71 PAK .65 OUT

.69 IND .65 AFG

.69 PHI .64 KON

.68 TAl .63 IND

.67 CEY .63 INS

.63 INS .63 CAM

.63 KOS .63 LAO

.61 BUR .62 VTS

.61 NEP

.61 VTN

.60 CEY

a Coefficients measure the similarity of each nation
with the group and range from 0 to 1.00. The coefficients
for CHT and CHN are slightly inflated because the input
matrix of net-cooperation is not completely gramian. Two
groups are uncorrelated with each other. Only those nations
with loadings greater than or equal to .60 are shown. The
cutoff point.60 is chosen because at this level every nation
is loaded on at least one dimension. Since the input is not
a correlation matrix, this method of finding cutoff point
seems more reasonable than any arbitrary selection based
upon variance accounted.
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.92 JAP

.82 PHI

.81 IND

.79 TAl

.68 CHT

.'67 VTS.-
..:'

.66 KOS

.63 CEY

.63 INS

.63 BUR

.49 LAO

.49 AFG

.48 NEP

TABLE 6-2

FACTOR GROUPING (1963)

GroupS~

II

.83 VTN

.80 CAM

.60 KON

.51 OUT

.49 LAO

III

.87 CHN

.50 PAK
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a See footnote toTable 6-1. The cutoff point at which
every nation is represented by at least one dimension is .48.
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developed by s.c. Johnson (1967), which employs the process

of replacing two or more entities (nations) with a single

entity (cluster) that determines the distance between the

newly formed cluster and all other nations. Naturally when

two nations (i, j) form a group, there are two alternative

distances between the group and other entities: one is the

distance from i and the other from j. Johnson's algorithm

allows the choice of either the maximum (the greater of the

two distances) or the minimum distances. The former is

called the diameter method, the latter the connectedness

method. The diameter method forms groups by adding a nation

to a cluster if the maximum distance between the nation and

group members is smaller than that between the group and

other nations not in the group. The connectedness method,

on the other hand, adds a nation to a cluster if the minimum

distance between a nation and any member of the group is

smaller than that between the group and other nations not in

the group.

In applying the hierarchical clustering scheme to the

matrix of Net-Cooperation Index, a problem arises as to which

of the two methods to employ: diameter method or connected

ness method. Previous experimentation has revealed that the

diameter method is better when clusters are clear and

unambiguous (Phillips, 1968). The connectedness method tends

to build chains of entities that are sausage shaped (in

geometric sense), with the length of the sausage chain
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minimized. It must be made clear, however, that either

method is equally good in depicting h~ghly dense areas.

Judging from the direct factor analysis, there appear

to be distinctive behavioral clusters of nations in Asia.

Moreover, comparison of results from diameter and connected

ness method has showed that the latter presents one huge

chain of nations, while the former gives a better picture of

clustering. Therefore, the results from the diameter method

are presented here.

The particular form chosen to present the dendrograms

needs some clarification. The computer program output gives

a dendrogram which has a level for each different similarity

in the matrix. These levels in the original dendrogram are

too numerous for interpretation and do not readily convey

the tightness of clusters. Therefore, the dendrograms

presented here were constructed by taking cross-sections of

the dendrograms at the levels at which a new group larger

than the largest previous group formed. These levels are

designed as 2N, 3N, ION, etc. to indicate the largest group

at that level. At each N level additional groups (smaller

than the largest group previously formed) that have emerged

since the last level are identified regardless of size. This

method of slicing across the original tree diagram to form a

definite set of groups is devised only for the sake of

convenience. Using a biological analogy, it is the burden

of a scholar to distinguish between the groups separating
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fish and animal, and those separating dogs and cats. Only

the knowledge on substance could dictate meani~gful slicing

of the branches.

The dendrograms for both 1955 and 1963 are reported in

Figure 6-1 and 6-2.

For 1955 Japan and India cluster at the 2N level. This

is the tightest grouping of those shown in Figure 6-1. This

is because of three factors: a high number (162) of inter

national non-governmental organizations of which these two

nations are co-members; a large amount of export (IND+JAP:

55.1 mil US$, JAP+IND: 84.7 mil US$); and no conflict. At

the 3N level Pakistan joins this group. Again high NGO's

and exports plus high dyadic treaties are the underlying

forces of this cluster. As we move up in the FIGURE and

other groups form, the distance between members of the same

group gets larger. That is, the members are increasingly

less cooperative among themselves. At the l2N level there

are three distinctive groups. The first one is composed of

South Korea, Taiwan, and Afghanistan. The second is a group

of Communist countries: Communist China, North Korea, Outer

Mongolia, and North Vietnam. The largest of all is the third

. group with twelve members which could be broken down into two

sub-groups at the 8N level: Nepal, Burma, Ceylon, India,

Japan, Pakistan, Indonesia, and Philippines form the first

sub-group; while Laos, Thailand, Cambodia, and South Vietnam

are members of second sub-group. This third group includes
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all the h~ghly loaded nations on the first rotated factor

presented in Table 6-1, except South Korea and Taiwan.

These three groups and sub-groups are very distinctive clus

ters and subject to the profile analysis on attributes for

a meaningful examination of clusters in relation to nation

characteristics. For the purpose of identifications these

groups are labelled as Group I(KOS) Group II(KON) Group III

(JAP), where the nation refers to the one at the center of

cluster. Sub-group names are: Sub-group IlIA (JAP); Sub

group IIIB (TAl).

For 1963 (Figure 6-2) the tightest group starts with

Japan and Philippines at the 2N level and is immediately

joined by Thailand. At this 3N level Ceylon and India form

a group, as well as Cambodia and North Vietnam. Japan and

Philippines were co-members of 222 NGO's, had several million

US$ worth of exports to each other, and no overt conflict

behavior occurring between them. Japan and Thailand had

shared many NGO's in common as much as Thailand and

Philippines did. Ceylon and India had relatively high

exports and NGO's with no conflict, as well as Cambodia and

North Vietnam. At the 19N level three distinctive clusters

form. The Group I is composed of Afghanistan, China, Burma,

and Pakistan. The Group II is a rather loose one emerging

only at the 19N level: North Korea, Cambodia, and North

Vietnam. These three nations represent Factor II of Table

6-2. The third is a big group consisting of Laos, Nepal,
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distance-type measuresbtit indicators for each nation. When

we drop the words "distance" from variables listed in Table

5-1, the 14 measures from independent space are: economic

development; power capability; population/physician; bolc

membership; freedom of group opposition; population density;

constitutive system; percentage of Buddhist, Protestant, .

Mohammedan, and Catholic population; number of religious,

language, and ethnic groups (power parity was excluded since

it is a dyadic measure; compensated bureaucracy and executive

accountability had very high correlations with constitutive

system, and are thus redundant).

A plot of averages and standard deviations for each

group is shown in Figure 6-3 (1955) and Figure 6-4 (1963).

The vertical lines divide the plot in terms of the average

(zero) and standard scores of the attribute indicators. If

a group were not different from the population on all the

indicators, then the shaded area defining the average and

one standard deviation on each side of the average would be

between the tl.OO lines. By examining the shaded area,

therefore, we can see those portions of the group profiles

which disti~guish it from all nations.

Another point to be made clear at this juncture is that

a careful interpretation is required when the size of group

is small, say three or four nations. For the smaller the

group, the greater the effect of one extreme outlier nation

in calculating mean and standard deviation. Sometimes what
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we see may be statistics for one nation rather than the

group as a whole.

Group I (KOS) for 1955 in Figure 6-3 is distinguished

by being similarly just below average in power capability and

population/physician, and just average in economic develop

ment, freedom of group opposition, constituency power,
-percentage of Protestant population, Catholic population,

and the number of religious, langu~ge and ethnic groups.

This group is very low in Buddhist population and very much

Western bloc oriented. Since the low Buddhist population is

caused by Afghanistan only, it appears that the strongest

factor for this interaction group is the bloc membership.

For a better illustration of Figure 6-3, Table 6-3 has

been constructed. This table verbalizes the plots in

Figure 6-3 by employing appropriate adjectives. A group is

distinguished on a variable if the group mean plus or minus

the group standard deviation deviates from all nations by at

least one absolute standard deviation for all nations. The

average standard score for Group I on power capability, for

example, ranges -.325±.002, putti~g the shaded area below

the zero line. This is more than one standard deviation

from the +1.00 line and thus distinguishes Group I on power

capability.

From Table 6-3 group profile similarities for 1955 can

be read off. Group II (KON) is characterized by low popula

tion/physician, Communist bloc, little freedom of group
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TABLE 6-3. DISTINGUISHING GROUP CHARACTERISTICS

OF NATIONS FOR 1955

63

Attri- Group I Group II Group III Sub-group .Sub-group
butes (KOS) (KON) (JAP) IlIA (JAP) IlIa (TAl)

ECOND low
..

POWER low low

PHYSI low low

BLOC Western Communist

FMOP little much

DENST low low

CONST none

BUDD small large

PROT small small

MOHA small small

CATH small

RELGR
.

LANGR small

ETHGR
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opposition, low density, small Protestant, Mohammedan, and

Catholic population, and small number of language gr.oups.

It is obvious that this cooperative interaction group is

composed of. core Communist bloc countries where religion is

considered a taboo.

Group III (JAP) involving 12 countries centered around

Japan is of great importance in understanding the role of

Japan in the Asian behavioral system. This group has a

marked similarity to the profile of all nations. The means

of this group on 14 variables flow along the mean line for

population. No single characteristic is peculiar to this

group. This implies that this group of collaborating

countries contains a wide variety of Asian nations. Since

the main core of this group is Japan, we may infer that the

cooperative behavior of Japan reaches all around Asia. This

is a very significant finding which was made possible only

through delineating behavioral (not attribute type) clusters.

There has been a notion that Japan does not belong to Asia,

even though she is located in Far East (Russett, 1967a).

This notion is easily acceptable if one thinks only in terms

of attribute types. Had I made an attempt to search for

attribute types, I should have found one independent group

with only Japan in it. Then it would have been extremely

difficult (though not impossible) for me to make the afore

mentioned inference.

Sub-group IlIA (JAP) with 8 nations shares the
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characteristics of Group III (JAP). except for the freedom of

group opposition. This is very interesti~g in view of the

fact that Japan group is distinguished by i tsfreedom ,..!!2.!

by its economic development as most commentators insist.

This Sub-group IlIA represents a bloc of nations in Group III

which share a common political orientation--considerable

freedom of group opposition.

Sub-group IIIB (TAl) is dintinguished by low economic

development, lower power capability, low population density,

no constituency power, large Buddhist population, and small

Protestant and Mohammedan population. This cluster represents

Indo-Chinese peninsula.

For the analysis of 1963 attribute profiles of behavioral

clusters, Table 6-4 has been constructed based upon Figure 6-4.

Group I (PAK) of 1963 is characterized by low economic

development, low density, no constituency power, and small

Protestant and Catholic population. For this group it is

very difficult to make any meaningful linkage between

cooperative behavior and attributes. We may find a possible

cause of this clustering from geographic distance. Pakistan,

Burma, Communist China, and Afghanistan are quite close

together on a map. This point, however, needs further

research for verification or falsification.

Group II (VTN) has only three Indo-Chinese countries:

North Vietnam, Cambodia, and Laos. Particular characteristics

for this group are low power capability, Communist bloc
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TABLE 6-4. DISTINGUISHING GROUP CHARACTERISTICS OF NATIONS FOR 1963

Attri- Group I Group II Group III Sub-group Sub-group Sub-group
butes (PAK) (VTN) (JAP) IlIA (LAO) IIIB (JAP) IIIC (CHT)

-
ECOND low

POWER low low low

PHYSI

BLOC Communist Communist Western

FMOP none much

DENST low low high

CONST none none

BUDD large

PROT small small small

MOHA small small low

CATH small small small

RELGR large small

LANGR small

ETHGR small

CI\
-...J
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orientation, no freedom of group opposition, no constituency

power, small Protestant, Mohammedan, and Catholic population,

and large number of religious. groups.

Group III (JAP) of 1963 is very similar to Group III

found in 1955. Out of 12 members, 9 nations appear in both

groups. They are Japan, Philippines, Thailand, India,

Indonesia, Ceylon, Laos, Nepal, and South Vietnam. Just as

in 1955, this group has no disti~guishing characteristic at

all. As Japan forms the axis of this group, the same

inference could be made as for 1955 that Japan's sphere of

cooperative interaction is not limited to any particular

bloc of Asian countries.

Sub-group IlIA (LAO) is noted by low power capability,

Communist bloc orientation, low density, large Buddhist

population, small Protestant, Mohammedan, and Catholic

population, and small number of religious and ethnic groups.

Sub-group IIIB (JAP) has a striking similarity to Sub

group IlIA of 1955. In effect, out of 6 members, only

Thailand was not included in 1955 group. Accordingly the

profile is similar. Again the only characteristic distin

guishing this group from all nations is the freedom of group

opposition, ~ economic development.

Sub-group IIIC (CHT) has the following peculiarities:

low power capability, Western bloc orientation, high density,

low Mohammedan population, and small number of language

groups. This group (CHT, KOS, and VTS) is also characterized
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by similar fate after the World War II: division of country

by civil war and heavy American influence have made these

countries a barometer of Cold War situation.

The groupings so far found are not only intuitively

pleasing but also substantively meaningful. This in turn

establishes the meaningfulness and validity of the Net

Cooperation and Net-Conflict Indices. Now let us turn to

the next question: can we account for this meaningful

variation in behavior by field theory? Following chapters

will deal with the empirical testing of the Interaction

Model and the Net-Conflict Model.



CHAPTER VII

TOTAL INTERACTION TESTS

The Interaction Model--equation (4-l)--linking total

interaction between a pair of nations to interaction pro

pensity and actor dominance was tested employing canonical

analysis and mUltiple regression. Before presenting the

results of analyses, canonical and regression techniques

will be explained with regard to their relationships to

field theory.

When there is more than one dependent variable,

canonical analysis yields such linear combinations of

independent and dependent variables as to maximize the

correlation between two sets of variables. There can be as

many canonical relationships as the smaller rank of the two

sets. The first canonical equation accounts for the maximum

variation in the dependent set; whereas the second relation

ship accounts for the maximum variation independent of the

first, and so forth. In other words, the second depicts

the relationship in the residual space after excluding the

first (Cooley and Lohnes, 1962). Let us denote independent

variables as XIS and dependent as y's. Then assuming that

the rank of the dependent space is smaller than that of the

independent space, we can write simultaneous equations such

as:

+ ••• + + ••• + b x
1q q

+ e
1
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where e's stand for the residuals. What canonical analysis

does is to find a's and b's (regression weights) such that

linear combinations of XiS and y's have maximum correlation

within each equation, while each equation is independent of

others.

Computationally, this analysis partitions the correla

tion matrix into four submatrices,

where Rll is the submatrix of correlations among independent

variables, R22 among dependent variables, R12 correlations

between independent and dependent variables, and R21 the

transpose of R12. Then employing a characteristic equation,

the canonical correlation coefficient and the regression

weights are calculated as following:

where a and b are vectors of canonical regression weights

and A is the squared canonical correlation measuring the
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percentage of variation accounted for by the i th relation

ship.

At this point it must be emphasized that the application

of canonical analysis and multiple regression analysis is

dictated by field theory. This can be made clear by

representing the fundamental linkage equation in matrix

language:

(7-1)

where Wis the matrix of dyadic behavior dimensions, m is

the number of dyads, q is the dimensionality of B-space, p

is the dimensionality of A-space, P the matrix of parameters

a , and D a matrix of attribute distance vectors with

elements equal to dt,i-j -- that is, the distance vector

between nation i and j on the ~th attribute dimension. U

represents the discrepancy between the theory and

observation.

What the field theory is after is to select P such that

U is minimized. According to Rummel (1969,p. 2lff) this

could be achieved as following. Assuming deviations U are

uncorrelated with D, we can solve for P:

W= DP + U
D'W = D'DP + D'U

(D'D)-lD'W = P, (7 -2)

where (D'D)-l can be assumed non singular in so far as m is

greater than p. P then is a matrix of regression coefficients
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and we can calculate the least squares estimate of Wwhich

is named Wit,

W* = WP (7 -3)

Then the sum of the squared correlations between Wk and Wk
becomes a measure of variance in Waccounted for by D. The

average of this is called a trace correlation:

2 1 q 1
= - I (MW'k Wk*)

r q k=l
(7 -4)

Equation (7-1) shows us how each individual behavior

dimension could be predicted by the attribute distances, but

does not reveal what kind of combination of Wk's are linked

·to attribute distances. Since Wis arbitrarily determined

within B-space with no regard to A-space, it is essential

that we rotate vectors of B-space in relation to A-space.

The virtue of this rotation is that it allows one to clearly

define the configuration of dependence such that one can

differentiate the linkages between two spaces according to

the strength of relationship. As mentioned above, the first

canonical relationship accounts for the strongest possible

relationship between B and A-spaces, while the second

canonical attempts to delineate next strongest relationship

independent (statistically) of the first one, and so forth.

In effect canonical analysis lets us search for a linear

transformation of Wthat would contain maximum correlations
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with D. In matrix language:

Y = WT (7-5)

where T is a matrix of linear transformation. When we

define DP of (7-1) as V, then canonical model could be

represented as:

WT = DP + U
Y = V + U

with the conditions that

(7 -6)

Y'V = maximum correlation, when k = g,k g

Y and V are orthogonal matrices. (7 -7)

The solution to (7-6) with restrictions (7-7) will then give

the parameters of P that are "best" in the sense of minimiz

ing U and Y will give the behavior dimensions of B-space

which have "best" correlations with D (attribute differences).

Thetnteraction Model was also tested with multiple

regression after generating CF+CP with equal weights. The

reason why the multiple regression technique was employed in

addition to the canonical analysis is that regression analysis

gives stepwise presentation according to the contribution of

independent variables. (Canonical analysis with one
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dependent variable gives the same result as multiple

regression in terms of the trace correlation).

Two different assumptions were involved with these

techniques. For regression analysis, it was assumed that

individual measures of conflict and cooperation bear equal

importance in generating an indicator of total interaction.

Thus, each behavior variable was equally weighted for

(CF + CP). Having been skeptical about this assumption of

equal contribution, it was desired to abandon any arbitrary

assumption in weighting and let the analysis yield differ

ential weights for a maximum fit between two spaces. This

implies that canonical analysis be used.

Table 7-1 gives the multiple regression results for

1955, where the dependent variable is (CF + CP) .. --summed
. 1~

standard score of dyad i~j on six cooperation variables and

five conflict behavior measures. From the Table we could

immediately draw two conclusions. First, the multiple

correlation squared reveals that only twelve per cent of the

variation of (CF + CP) in B-space is dependent upon inter

action propensity and actor dominance. This is not an

impressive dependence. Were I after relationships only--no

matter how small as long as they are statistically

significant--the correlation of .346 might be satisfactory.

For the eventual goal of prediction, however, 88 per cent

of unaccounted variation makes any forecast practically

impossible. Secondly, the positive regression coefficients
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TABLE 7-1. MULTIPLE REGRESSION RESULTS
FOR INTERACTION MODEL (1955)

Independent Regression
Variables Coefficients

b

L Mu1tip1e&t-teste R (squared) F-ratio

INTACP

ACTDOM

.237

.214

6.077*

2.058*

.330 (.109) 41.5
(p< .001)

.346 (.120) 4.3
(p<.05)

Correlation between INTACP and ACTDOM = .141

a One-tailed t-test; * means p<.05.

b This is the stepwise multiple regression. Therefore,
the proportion of variance added by ACTDOM is 1.1 per cent
(.120 - .109 = .011).
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and significant F-ratio are somewhat supporting evidence of

Interaction Model, however. From these two points we can

state that even though the forces from independent variables

are in the theoretical direction of the Interaction Model

for (CF + CP) generated with equal weights, the dependence

is too weak to support the theory.

Results from canonical analysis 'for 1955 are presented

in Tables 7-2 and 7-3. The presentation of findings from

canonical analysis needs some clarification. It has been a

convention that a researcher handles less number of dependent

variables than independent ones. Therefore, all computer

programs for canonical analysis have been set up such that

the rank of Y is smaller than that of V in equation (7-6).

This was done solely for convenience in computation. This

particular set-up could, however, easily mislead one to

think that the rank of Y must be smaller than that of V.

This is not true. Canonical analysis in effect delineates

linearly independent variates upon which both y's and v's

are dependent. It does not matter whichever set of variables

are theoretically dependent. There is but one difference in

trace correlation when the rank of independent variables are

smaller than that of dependent ones. Suppose the ranks of

independent (V) and dependent spaces (Y) are p and q where

p is smaller than q. Then we treat V space as dependent and

run the canonical analysis. The trace correlation thus

found is rvy--v's as explained by y's. But what we really
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want to know is ryv--y's as explained by v's. Hooper (1959)

has established a mathematical function between r vy and ryv

as following:

-2 -2q ryv = p r vy •

Therefore,

r 2 =....L r 2
yv q vy· (7 -8)

Table 7-2 tells us first that trace correlation squared

is .032 meaning that only 3.2 per cent of variation in

(
--2 2 -2INTACP and ACTDOM r = IT r ,yv vy

This is a significantly low relationship

B-space is dependent upon
-2where r vy = .17).

consonant with findings from regression analysis. This

overall low linkage does not invalidate the relative con

tribution of each variable to the canonical variates, how

ever. The low trace correlation may be affected by the

smaller number of independent variables compared with

dependent variables.

Two canonical relationships have correlations of .49

and .319 which are not so high but statistically significant.

The significance test cannot be taken as it is, however,

since we are dealing with a population and not a sample of

nations. In Table 7-3 the components of these two relation

ships are presented. In this Table the canonical structure

loadings are given rather than the canonical coefficients.
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TABLE 7-2. CANONICAL ANALYSIS RESULTSa

FOR INTERACTION MODEL (19SS)

V b
k

Canonical
Correlation Chi-squared D.F. e

with Yg(k=g)C

.490 (.241) 128.2 22

.319 (.102) 36.1 10

Z-transformationf
for D.F. 30

9.46

4.13

Trace Correlationg = .180 (.032)

a Minimization ·of U in Equ~tion (7-6) under restrictions
(7-7), where V and Yare switched around.

b Vk is a column vector from V(=WT), where W is a matrix
of independent (theoretically) variables.

c Y is a column vector from Y (=DP), where D is a
matrix of behavior variables. Canonical correlations squared
are given in parenthesis.·

d The Chi-square equals -[n-O.S(p+q+l)] loge A, where
n=number of dyads, p=the number of columns of D, q=the number
of columns of W, and

2
(l- r k )

where.r~ is the kth canonical correlation squared.

e The degrees of freedom = [p-(k-l)] [q-(k-l)]

f The Z-transformation is for reference to correspond
ing areas under the normal curve.

g This trace correlation is ryv--behaviors as explained
by attributes. .

1 2 2
(-2 "2" -2 ~ryv = r yv) ,where r yv = ~~~vy.
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TABLE 7-3.

CANONICAL STRUCTURE MATRI~ FOR 1955

Variables H-Sq)n Canonical Variates
1 2

TREATY 219 ( 365) 293

NGO 533 132 ( 718)

R-NGO 002 - 041 014

EXPORT 304 ( 392) ( 387)

R-EXPO 116 071 (- 333)

EMBLEG 410 ( 400) ( 500)

WARNDF 291 ( 537) 042

DISCMA 431 ( 638) 155

NEGACT 365 ( 603) 043

NEGCOM 543 ( 707) 208

ATKEMB 001 - 034 014

INTACP

ACTDOM

1.000

1.000

( 995)

239

- .099

( .971)

a Canonical structure is the correlation between the
original variables and transformed canonical variates. The
coefficients in the last two columns are product moment
correlation coefficients. Decimals omitted. Parentheses
are for r ~ 1.3001.

b H-square measures the communality of each variable.
The contribution of individual variable is assessed by it.
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The latter are regression coefficients (generating canonical

variates) which are difficult to interpret when the original

variables are not orthogonal as they measure both the inter

action effects of several variables taken together and their

direct effects. On the contrary, the canonical structure

loadings give correlations between original variables and

canonical variates and thus the importance of each variable

to variates. When these loadings are squared and summed

across all canonical variates, they represent a communality

estimate (H-square)--the per cent of variance of each

variable that is accounted for by the variates.

The first canonical variate in Table 7-3 shows the

linkage. between interaction propensity on the one hand and

treaty, export, embassy and legation, and four conflict

measures on the other. This supports the Interaction Model

stating that INTACP is a force toward both conflict and

cooperation. The second variate relates actor dominance

with cooperative behavior indicators such as NGO, export,

relative export, and embassy and legation. Relative export

has a negative loading, as would be expected, since export

from a bigger nation to a smaller one occupies only a minor

proportion of the big nation's total export. It is interest

ing to see that no conflict measures are loaded higher than

\.30\.
Examination of regression and canonical analysis find

ings leads to a conclusion that for 1955 the Interation Model
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has some empirical backi~g in terms of. direction of forces,

even though the overall relationship is not h~gh.

For 1963 the results from multiple regression analysis

are given in Table 7-4. Multiple correlation squared is

minimal: only 1.7 per cent of the variation in (CF + CP) is

accounted for. This lack of relationship implies that equal

weighting for (CF + CP) is no good for 1963 data. It is

worth noting that the regression coefficients are in the

positive direction favorable to theory, even though very

small in magnitude.

Moving into canonical analysis (Table 7-5 and 7-6) we

find that the trace correlation squared is .031. It is

almost the same as the trace of 1955 analysis implying that

the lack of linkage is rather stable over two periods of

time. The first canonical relationship with a correlation

of .475 is composed of interaction propensity on one side,

and treaty, discrete military action, and negative communica

tion on the other. It is surprising to find that treaty has

a negative correlation with this variate, which calls for

some deeper investigation. The second canonical variate

links actor dominance with export, and negative behavior

acts. The direction of these loadings is consonant with the

theory.

Comparison of 1963 results with 1955 findings leads to

a query on why the overall relationship is so low, while the

directions of relationship support the Interaction Model.



TABLE 7-4. MULTIPLE REGRESSION RESULTS
FOR INTERACTION MODEL (1963~
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Independent
Variables

INTACP

ACTDOM

Regression
Coefficients

b

.012

.052

t-test

1.952

1.178

Multiple
R (squared)

.113(.013)

.130(.017)

F-ratio

4.425
(p~.05)

1.385

Correlation between INTACP and ACTDOM = .127

a See the footnotes to Table 7-1.
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TABLE 7-5. CANONICAL ANALYSIS RESULTS~
FOR INTERACTION MODEL '(1963)

Canonical
Correlation
with Vg(k=g)

.475( .225)

.287( .083)

Chi-square

114.6

28.9

D.F.

20

9

Z-transformation
for D.F. 30

8.91

3.48

Trace corre1ationl!> = .176 (.031)

a See footnotes to Table 7-2.
b h· . - h --2 2 _2T 1S 1S r yv ' were r yv = rrr r vy •



TABLE 7-6.

CANONICAL STRUCTURE MATRIX@ FOR 1963
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Variables H-Sqr Canonical Variates
1 2

TREATY 307 (- SOD) 240

NGO 127 195 298

R-NGO 018 034 128

EXPORT 108 105 ( 312)

R-EXPO 205 022 (- 453)

EMBLEG 124 247 251

DISCMA 393 ( 619) - 098

NEGACT 106 111 ( 306)

NEGCOM 154 ( 385) 076

ATKEMB 046 - 028 - 213

INTACP 1.000 ( 997) - 081

ACTDOM 1.000 207 ( 978)

a See footnotes to Table 7-3.
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This is not an easy question to answer. It may be that the

actor sp1eci£ic variations compound the overall linkage in

the general model. Future analysis with actor specific

model might provide us with some solutions.



CHAPTER VIII

PREDICTION OF CONFLICT:
NET-CONFLICT MODEL TESTED

The Net-Conflict Model has postulated that differences

in such attributes as wealth, power capability, political

orientation, and values are general forces toward conflict

behavior between two nations after controlling for the

cooperative portion of total interaction. The equation (4-4)

was tested using the same multivariate analysis techniques as

the ones used for the Interaction Model. For mUltiple

regression technique, each behavior measure was given equal

weight in generating (CF - CPl. Canonical analysis, however,

generates the weights maximizing the fit between attribute

and behavior spaces.

Table 8-1 gives the results from multiple regression

analysis for 1955. The dependent variable is, of course,

(CF - CPl .. calculated with equal weights for individual
1+J

behavior variables. The squared mUltiple correlation

coefficient shows that only 2.6 per cent of variation in

(CF - CP) is dependent upon fifteen independent variables.

This is a surprisingly insignificant finding. In other

words, the lack of relationship is so great that there must

be, we would suspect, some systematic disturbances. The

first disturbance we can think of is the equal weighting.

The second possible cause of non-relationship may be

attributed to the assumption of field theory that the

behavior of nation i to j is the exact opposite of behavior



TABLE 8-1.

MULTIPLE REGRESSIONRESULTSa
FOR NET-CONFLICT MODEL (1955)
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Regression Multiple MUltiple
Variables Coefficients R R-Squared F-ratio

b

PARITY .0005 .147 .022 7.54(p<.01)

POWERD .0003 .150 .022 0.26

BUDD-D - .0258 .151 .023 0.15

CONSTD .6690 .153 .023 0.16

DENSTD - .0159 .154 .024 0.09

MOHA-D - .0268 .155 .024 0.11

PHYSID .0001 .155 .024 0.07

ETHGRD .4502 .156 .024 0.04

ECONDD .0024 .156 .024 0.03

PROT-D .1695 .156 .024 0.03

LANGRD - .1990 .156 .024 0.01

BLOC-D 1.0472 .157 .025 0.09

CATH-D - .0034 .160 .026 0.34

FMOP-D .0409 .160 .026 0.01

RELGRD - .0031 .160 .026 0.00

a Two variables on governmental structure (BURCOD &
EXEACD) are deleted from the Net-Conflict Model analysis
due to high correlations with constituency power distance
(CONSTD).



89

of j to i. Considering the real world situation, this

assumption contradicts common sense. International behavior

appears to be more symmetric than not. When nation i sends

a threat or friendship mission to j, j would respond with

similar kind of behavior. This situation becomes more

apparent when we examine the contribution of each individual

predictor. The strongest and only significant independent

variable is power parity, which is different from other

distance measures. Parity is.a symmetric measure where

parity i+j is equal to parity j+i; whereas for the distance

measures, di - j = -d j - i • The third bias may be the theoretical

position which preferred the general behavior model to the

actor specific model. It may be that at this stage of poor
t

knowledge on Asian behavioral system it is rather premature

to attempt a complex general behavior model. Canonical

analysis is somewhat supportive of this speculation.

Table 8-2 presents the findings from canonical analysis

for 1955. Remember that the ~ependent space is composed of

conflict and cooperation measures as they are, with no

arbitrary attempt to generate any composite score for (CF -

CPl.

The first thing Table 8-2 shows is a minimal trace

correlation squared. Only 4.~ per cent of variation in B

space is accounted for by predictors in A-space: not a big

improvement from multiple regression. Departure from equal

weighting has increased the variation by only 1.9 per cent.
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TABLE 8-2.

CANONICAL ANALYSIS RESULTsa
FOR NET-CONFLICT MODEL (1955)

Transformed Canonical Z-transfor-
Behavior Correlation Is::. Chi-square D.F. mation for

Dimension Ykfu with Vg(k=g) D.F. 30

Y1 .432 (.187 ) 158.3 165 - .3

Y2 .320 (.102 ) 90.3 140 -3.3

Y3 .234 (.055 ) 54.9 117 -4.8

Y4 .216 (.046 ) 36.4 96 -5.3

Y5 .177 (.031 ) 20.8 77 -5.9

Y6 .152 (.023 ) 10.3 60 -6.4

Y7 .075 (.006 )

Y8 .041 (.002 )

Y9 .028 (.0008)

Y10 .0002 ( I\,."n"'\.UUUUJ

Y1l .00002(.0000)
•

Trace Corre1atio~ = .213 (.045)

a Minimization of U in Equation (7-6) under restrictions
(7-7).

b Yk is a linear transformation of behavior variables.

c V is a column vector ~f linearly transformed attribute
matrix. gCanonica1 correlation squared is given in
parenthesis.

d This trace correlation is ryv--behaviors as explained
by attributes.
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Two strongest canonical relationships account for 18.7

and 10.2 per cent of variation in B-space separately. Tho~gh

they are not significant relationships, a look at the canoni

cal structure matrix (not shown) yields some substantively

meaningful linkages between A and B-spaces.

Taking the high loading variables, the first canonical

relationship could be represented in the following equation:

- med.(POWERD) + med.(BLOC-D)

+ med.(FMOP-D) + med.(DENSTD)

+ med.(CONSTD) + high(PARITY)

{

med.(EMBLEG) + med.(DISCMA)

+ med.(NEGACT) + high(NEGCOM),1

(8-1)

where the symbol "+" is used rather than "=" since we are

interpreting the canonical loading matrix and not the canoni

cal regression matrix. In verbal language, equation (8-1)

can be read as follows: If actor nation i is an underdog in

power capability, more Western bloc oriented, allows more

freedom of group opposition, has higher population density

and constituency power than object nation j, and the greater

the power parity between i and j, then i is more -likely to

take discrete military actions, negative actions and make

negative communication even though official diplomatic

relationships may exist. The behavior of small countries

under heavy American influence falls into this category.

1 The loadings are classified into high, medium, and
low categories due to the near singularity of R12 matrix
leading into inflation and instability of loadings.
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The second canonical relationship has a following

combination of variables:

- med. (ECONDD) - med. (POWERD)l ....

+ med. (PROT-D) J
- med.(EXPORT) + higheR-EXPO)

- high(EMBLEG) - high(WARNDF)

- med.(DISCMA) - high(NEGACT)

+ high(NEGCOM). (8-2)

The implication of this linkage equation is that if nation i

is an underdog in wealth and power capability, and has more

Protestant population than j, then i is more likely to refrain

from taking overt conflict behavior but more inclined to

resort to the negative communication. The equation (8-2) also

shows that the proportion of export i ....j occupies a big portion

in i's total export. The behavior of South Korea toward Japan

in 1955 is typical of this relationship.

Turning to the analysis of 1963 data, the results from

multiple regression are presented in Table 8-3. As expected

from the 1955 analysis, multiple correlation squared is

markedly low. Only 2.3 per cent of variation in B-space is

accounted for by predictors. Again the strongest contributor

is power parity.

Table 8-4 gives findings from canonical analysis for

1963. Trace correlation squared is .077 meaning that it is

only 7.7 per cent of variation in B-space which is dependent

upon attribute distances. Two quite strong canonical

correlations were found, however, The first canonical



TABLE 8-3.

MULTIPLE REGRESSION RESULTS
FOR NET-CONFLICT MODEL (1963)

Variables Regression Multiple MUltiple
Coefficients R R-Squared

b
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F-ratio

PARITY .0001 .112 .013 4.32 (p<. 05)

LANGRD .0434 .121 .015 0.72

ETHGRD .2766 .126 .016 0.39

CONSTD .7114 .133 .018 0.70

PHYSID .0006 .139 .019 0.52

FMOP-D - .2127 .143 .020 0.35

CATH-D - .0271 .145 .021 0.26

ECONDD .0007 .146 .021 0.10

PROT-D .1471 .147 .021 0.07

BUDD-D - .0106 .147 .022 0.09

MOHA-D - .0127 .148 .022 0.01

DENSTD - .0065 .148 .022 0.01

BLOC-D .5645 .150 .022 0.23

POWERD .0000 .151 .023 0.11

RELGRD .0408 .152 .023 0.05



TABLE 8-4.

CANONICAL ANALYSIS RESULTSa
FOR NET-CONFLICT "MODEL (1963)
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Transformed Canonical Z-transformation
Behavior Correlation Chi-square D.F. for

Dimension Yk with Vg(k=g) D. F. 30

Y1 .572 (.327) 293.2 150 6.9

Y2 .525 (.275) 167.9 126 2.2

Y3 .233 (.054) 57.0 104 -3.7

Y4 .204 (.042) 38.7 84 -4.1

Y5 .183 (.033) 24.7 66 -4.4

Y6 .149 (.022) 13.5 50 -4.7

Y7 .106 (.011)

YS .OS6 (.007)

Y9 .002 (.000)

Y10 .0002(.000)

Trace Correlation = .278 ( .077)

a See the footnotes to Table 8-2.
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relationship accounts for 32.7 percent of variation in

behavior. The combination of high loading variables on this

relationship are as following~

4

.65(ECONDD) + .4l(FMOP-D)1 + {- .64(R-EXPO) - .40(m~OFVL).
+ .34(CONSTD) 1 (8-3)

What this equation implies is that when nation i is a topdog

in economic development, and enjoys more freedom of group

opposition and constituency power, then the export from i to

j is less important to i and i is less likely to engage in

any unofficial violence (e.g., attacks on embassy and foreign

personnel) against j.

The second canonical relationship accounts for 27.5 per
•cent of variation in B-space. The configuration of variables

highly loaded on this is:

.96(PARITY)} + J - .62(TREATY) + .34(EMBLEG) + .40(DISCMA)
\+ .27(NEGCOM). (8-4)

When verbalized, this equation implies that high power parity

leads to less treaties even though two nations may have

official diplomatic ties. Moreover, if the absolute differ

ence in power capability grows bigger, there exists higher

probability of discrete military action and negative communi

cations occurring. This latter point represents what Rummel

called a deterrence type relationship (Rummel, 1967, p. 202).

By applying both military actions and negative communication

nation i could deter j from taking any hostile action against
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i or its allies. This latter point is consonant with the

former, that despite the existence of formal ties two nations

are less likely to get involved in treaty-making.

Some discussion on the lack of an overall relationship

is in order. Dropping the assumption of equal weighting to

generate (CF - CP) did not increase the variance accounted

for. This is found consistent for 1955 and 1963. Earlier

I have pointed two more possible systematic biases. One is

the weakness of general behavior model in contrast to the

actor specific model, while the assumption of opposite

behavior is the other.

One way of checking the role of environment, decision

making mechanisms, and leadership variables specific to each

nation (not included in the analysis) is to study the

attribute profiles of best and least predicted groups for

the canonical relationships. By so doing, we may be able to

discover some peculiar characteristics for best and least

predicted groups of dyads which would improve the prediction.

This is a reasonable expectation since previous application

of actor specific model to the global system has enabled

Rummel to group dyads by actors in terms of the relationships

found between A and B4>paces (Rummel, 1969).

Therefore, residuals from first two canonical relations

of Tables 8-2 and 8-4 are classified as best predicted or

least predicted if they are smaller than 10.121 standard

error of estimate or greater than 12.001 standard error. The
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profile of these groups plotted for 1955 and 1963 have not

yielded promising results. The averages and standard

deviations of these groups are very similar to those of all

dyads. In other words, there is no characteristic distin

guishing one group from another. This lack of differentia

tion between groups is caused by the fact that the

independent variables account for so little variance in

dyadic behavior.

The last possibility of increasing the fit between

attributes ,and behavior is to drop the assumption that the

behavior i ~ j is the opposite of j ~ i. It is the task of

future research to test the models with the distance

magnitudes of attributes rather than the distance vectors.

Distance magnitude is the same for dyad i ~ j and j ~ i.



CHAPTER IX

CONCLUSIONS,AND DISCUSSION: WHAT NEXT?

It is commonplace in most intellectual dial~gues that

the writer tries to avoid making any far-reachi~g, generaliza

tions. On the other hand, the readers are inclined to skim

the detail and to assume that the conclusions are quite

solid, no matter how tentatively expressed. To reiterate,

this study is just the beginning of research looking towards

meaningful prediction of Asian international behavior. It

is a start of a long and complicated process directed to the

unfolding of the Asian behavioral system. From the present

study it is impossible to make any definite statement on the

linkage between attributes and behavior of Asian countries.

It does show, however, a first step toward scientific

approach in Asian study which would hopefully be a, ground

work for a cumulative science.

What then are some tentative conclusions? First of all,

the general fit between two theoretical models and observa

tions appeared to be weak, even though the configurations of

variables have yielded some substantively meaningful results.

Test of the Interaction Model has demonstrated that inter

action propensity and actor dominance somewhat predicted both

conflict and cooperative behavior between two nations.

As far as the Net-Conflict Model is concerned, some

specific results are worth mentioning. Though the general

attribute distances did not account for much of the variation



99

in confl ict behavior, powe.r parity. plus distance on bloc

membership and constituency power did account for one-fifth

of variation in negative communication, negative act, and

discrete military acts.. Also found for 1955 was that

distances on economic development, power, capability and

Protestant population accounted for about ten per cent of

variation in conflict behavior. The implication of this

finding is that the more a nation is an underdog in wealth

and power and the more Protestant population it has, it is

more likely to refrain from any overt violent action but

more inclined to employ tactics of negative communication.

Turning to the 1963 analysis with the Net-Conflict Model,

there were two significant relationships. (1) About one-third

of variation in unofficial violence and relative export was

dependent upon distances on such attributes as economic

development, freedom of group opposition, and constituency

power. (2) Approximately, the same predictability (28 per

cent of variation) was found in the relationship where power

parity alone predicted discrete military action, negative

communication, and embassy and legation on the positive

direction, and treaty on the negative direction. Thus, this

linkage was interpreted as representing a deterrence

relationship between two nations.

The most significant of all the findings is the cluster

ing of Asian countries. Despite a poor dependence of the

Net-Cooperation Index on attribute distances, this measure
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has helped clarify the conf~guration of behavioral clusters

in Asia. Both factor analysis and hierarchical clustering

scheme have generated very similar gTOUpS. The HCS groups

were favored for two reasons: factor groups were merely

reflecting bipolar structure of Asian politics; HCS presented

a better picture of sub~groups within a big cooperative

cluster. For both 1955 and 1963, Japan was at the core of

the largest group encompassing countries with diverse

characteristics. A striking result was found after examining

attribute profiles of each group. That is, the group led by

Japan had no characteristics distinguishing it from all

nations for 1955 and 1963. This means that Japan's arena of

peaceful interaction is the whole of Asia, while the rest of

the nations tend to be interested in small groups.

With these results where do I go from now? First,

analysis will be redone employing actor specific models. If

the political culture specific to each nation is a really

powerful determinant of foreign policy, then this is the

direction to take.

Second, the assumption of opposite behavior for a dyad

will be dropped and the predictors will be measured by

distance magnitude on attributes rather than distance vectors

themselves. My previous analysis of dyadic conflict behavior

using attribute distance magnitudes as independent variables

yielded quite promising results (Park, 1967). This line of

research will be resumed. Both the actor specific model
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and distance magnitude model will be tested with l~g

transformations of the independent variables. This trans-

formation is geared to the "law of diminishing returns" so

that the effect of extreme values on results would be

reduced. 1

Third, the comparison of the Asian system with the

global system of interaction will be performed. This would

help us understand how different Asia is from the entire

world. For this end, behavior and attribute spaces of Asia

will be factor analyzed to find the underlying structures

and, then, these factor structures will be compared with the

results of global analysis.

1 I would like to thank Professor R.J. Rummel for
initiating this line of development.
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Columns

1- 3
4- 6
7- 8
9-14

15-24
25-30
31-33
34-36
37-41
42-44
45-47
48-50
51-55
56-60

1- 3
4- 6
7- 8
9-13

14-18
19-21
22-25
26-28
29-31

32-36
37-46
47-56

1- 3
4- 6
7- 8
9-18

VARIABLE FORMAT

Variables

SET I (1955 & 1963) .

Actor Nation Identification *
Object Nation Identification *.
Set Identification
Economic development distance
Power capability distance
Population/physician distanve
Bloc distance
Freedom of group opposition distance
Density distance
Constitutive system distance
Compensated bureaucracy distance
Executive accountability distance
BUddhist distance
Protestant distance

SET 2 (1955 & 1963)

Actor Nation Identification
Object Nation Identification
Set Identification
Mohammedan distance
Catholic distance
Religious group distance
Language group distance
Ethnic group distance
Time since last change---of-''Systemic
relationship
Geographic distance'between capitals
Interaction propensity
Actor dominance

~ET 3 (1955 & 1963)

Actor nation identification
Object nation identification
Set identification
Power parity

Codes

AID
OlD
SID
ECONDD
Po\oJERD
PHYSID
BLOC-D
FIrlOP-D
DENSTD
CONSTD
BURCOD
EXEACD
BUDD-D
PROT-D

AID
OlD
SID
NOHA-D
CATH-D
RELGRD
LANGRD
ETHGRD

- TI~1E

CAPT-D
INTACP
ACTDOI~

. AID
OlD
SID
PARITY
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* See TABLE 2-1 for ID numbers of nations.



Columns

1- 3
5- 7

9
12-18
19-25
26-32
33-39
40-46
47-53
54-60

1- 3
5- 7

9
12-18
19-25
26-32
33-39
40-46
47-53
54-60

Variables

SET 4 (1955)

Actor nation identification
Object nation identification
Set ident'ification
Treaties
Nongovernmental Organizations
Relative NGO's
Exports
Relative exports
Embassy and legations
Warning and defensive acts

SET 4 (1963)

Actor nation identification
Object nation identification
Set identificatiorr:
Treaties
Nongovernmental organizations
Relative NGO's
Exports
Relative exports
Enbassy and legations
Discrete military acts

SET 2 (1955)

Codes

AID
OlD·
SID
TREATY
NGO
R-NGO
EXPORT
R-EXPO
ENBLEG
WARNDF

AID
OlD
SID
TREATY
NGO
R-NGO
EXPORT
R-EXPO
EMBLEG
DISCMA
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1- 3
5- 7

9
12-18
19-25
26-32
33-39
40-46

47-53

54-60

Actor nation identification
Object nation identification
Set identification
Discrete military acts
Negative behavior acts
Negative communations
Attacks on embassy
Cooperation minus conflict (Net
Cooperation Index)
Conflict minus cooperation (Net
Conflict)
Cooperation plus conflict (Total
Interaction)

-AID
OlD
SID
DISC~1A

NEGACT
NEGCON
ATKEMB.
"cP-CF

CF;,,;CP

CP+CF
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Columns Variables .Codes·

SET 5 (1963)

1- 3 Actor nation identification AID
5- 7 Object nation identification OlD

9 Set id.entificB,tion SIn
12-18 Negative behavior acts NEGACT
19-25 Negative communations NEGCOI-JI
26-32 Unofficial violence UNOFVL
33-39 Cooperative minus conflict (Net- CP-CF

Cooperation Index)
(Net-40-46 Conflict minus cooperation CF-CP

Conflict)
47-53 Cooperation plus conflict (Total CP+CF

Interaction)



_ •• M_ .. - .-... - - .... ~- .. ~ . ._.- -_._.- _.. ~ .• -~._--- .._..._._- _.+. ........ __.- - ..
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1955 ATTRIBUTE DISTANCES SET 1
1. 2.1. -28. -1.228 616. 0.-2. -11.-1.-1.-1.-85.0 -1.2
1. 3.1. -15. 0.039 -200. o. -1. -7. O. O. 0.-90.0 0.0
1. • 4.1. -B2. -0.589 6 ft 7. 0.-2.-113.-1.-1.-1.-64.0 -1.9
1. 5.1.. -152. -5811.102 613. 1. o. -42. Ooo O. 0.-25.6 -0.1
1. 6.1. -373. - 2. 972 685.-1.-1.-230. o. 0.-1.-22.0 -1.8
1. 7. 1. -109~ -17270539 643. 0.-2. -9P ".- f.-l.-1. 0.0 0.0
1. 8. 1. -Ill. -77.216 -290. 0.-1. -37. o. O. o. -2.5 -2.6
1. 9. 1. -735. -586.171 690.-1.-2.-223.-1.-1.-1.-44.8 -0.5
1.10.1. -296. -2.589 683. 1. o. -61. O. o. 0.-13.0 0.0
1.11.1. -133. -6.335 633.-1.-2.-21?-1.-1.-1.-13.0 -4.4
1.12.1. -2. 0.070 1+60. 0.-2. 11. o. o. 0.-70.0 -1.3
1.13.1. 2. 0.050-7700. o. -1. -42. O. O. 0.-50.0 0.0
1.14.1. -456. 0.0'+ 1 680. 1. o. -17.-1. 0.-J..-99.0 0.0
1.15.1. -37. -29.433 570.-1.-2. -69.-1.-1.-1. -0. it -O./t

1.16.1. -121. -6.497 580.-1.-2. -56.-1.-1.-1. -0.2-10.3
1.17.1. -45. -2.011? 632.-1.-1. -21. o. 0.-1.-94 • .1 -0.4
1.18.1. -60. -1.125 590. 1. o. -64. O. O. 0.-70.0 0.0
1.19.1. -32. -O./rao 90.-1.-2. -l!6. o. o. 0.-70.0 0.0
2. 1.1. 28. 1.228 -616. o. 2. 11. 1. 1 • 1. 85.0 1.2
2. 3.1. 13. 1.267 -816. O. 1. 4. 1. 1. 1. -5.0 1.2
2. 4. 1. -54. 0.639 31. o. 0.-102. o. O. 0.-21.0 -0.7
2. 5. 1.- -124. -5809.879 -"), 1. 2. -31. 1. 1. 1. 59.4 1.1- .
2. 6.1. -350. -1. 7l~4 69.-1. 1.-21S. 1. 1. o. 63.0 -0.6
2. 7. 1. -81. -1726.311 27. o. O. -87. O. o. O. B5.0 1.2
2. 8.1. -83. -75.938 -906. O. 1. -26. 1. 1. 1. 82.5 -1.4
2. 9.1. -707. -584.9 /t3 74.-1. O.-21~. O. O. O. 40.2 0.7
2.10.1. -268. -1.361 67. 1. .... -50. 1. 1. 1. 72.0 1.2L.

2.11.1. -105. -5.107 17.-1. 0.-201. O. O. 0._72.0 -3.2
2.12.1. 26. 1.298 -156. O. o. 22. 1. 1. 1. 15.0 -0.1
2.13.1. 30. 1.278-8316. o. 1. -31. 1. 1. 1. 35.0 1.2
2.14.1. -428. 1.269 64. 1. 2. 28. O. 1. 0.-14.0 1.2
2.15.1. -9. -28.205 -46.-1. O. -5 f:1. o. O. O. -84.6 0.8
2.16.1. -93. -5.269 -36.-1. O. -45. O. O. O. 84.8 -q.l
2.17.1. -17. -0.791 16.-1. 1. -10. 1. 1. O. -9.1 0.8
2.18.1. - -32. 0.103 -26. 1. 2. -53. 1. 1. 1. 15.0 1.2
2.19.1. -It. 0.748 -526.-1. o. -3!:. 1. 1. 1. 15.0 1.7.
3. 1.1. 15. -0.039 200. o. 1. 7. o. O. O. 90.0 0.0
3. 2.1. -13. -1. 267 816. 0.-1. -4.-1.-1.-1. 5.0 -1.2
3. 4.1. -67. -0.628 8 l ,7. 0.-1.-106.-1.-1.-1. 26.0 -1.9
3. 5.1. -137. -5811.145 813. 1. 1. -35. o. O. o. 64.4 -0.1
3. 6.1. -363. -3.011 885.-1. 0.-223. O. 0.-1. 68.0 -1.~

3. 7.1. -94. -1727.578 1143. 0.-1. -91.-1.-1.-1. 90.0 0.0
3. 8.1. -96. -77.255 -90. o. o. -30. o. o. c. 87.5 ....2.6
3. 9.1. -720. -586.210 890.-1.-1.-216.-1.-1.-1. ~·5. 2 -0.5
3.10.1. -281. -2.628 883. 1. 1. -54. O. O. o. 77.0 0 0 0
3.11 .. 1. -118. -6.374 833.-1.-1.-205.-1.-1.-1. 77.0 -4.4-
3.12.1. 13. 0.031 660. 0.-1. Ie. o. O. o. 20.0 -1.3
3.13.1. 170 0.011-7500. o. o. -35. o. o. o. 40.0 0.0
3.14.1. -/+41. 0.002 880. 1 • 1. 2/~.-1. 0.-1. -9.0 0.0

..~.
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3.15.1. -22. -29.472 770.-1.-1. -62.-1.-1.-1. 89.6 -0.4
3.16.1. ,-106. -6.536 780.-1.-1. -49. -1. -1. -1. 89.8-10.3
3.·~,7.1. -30. -2.058 832.-1. o. -14.'0. 0.-1. -4.1 -0.L..
3.18.1. -45. -1..164 790. 1. 1. -57. o. o. o. 20.0 0.0
3.19.1. -17. -0.51,9 290.-1.-1. -39. O. O. O. 20.0 0.0
4. 1.1. 82. 0.589 -6't 7. o. 2. 113. 1. 1. 1. 64.0 1.9
It. 2.1. 54. -0.639 -31. o. O. 102. O. o. 0.-21.0 0.7
4. 3.1. 67. 0.628 - 8'47. o. 1. 106 .. 10 I. 1.-26.0 1.°
4. 5.1. -10. -5810.516 -34. 1. 2. 71. 1. 1 •. 1. 38.4 1.8
4. 6.1. -296. - 2. 38 3 38.-1. 1.-117. 1. 1. o. 42.0 0.1
4. 1.1. -27. -1726.950 -4. o. o. 15. o. o. O. 64.0 1.9
4. 8.'1. -29. -76.621 -937. O. 1.. 76. 1. 1. ·1. 61.5 -0.7
4. 9. 1. -653. -585.582 43.-1. 0.-110. o. o. O. 19.2 1.4
4.10 • .1. -214. -2.000 36. 1. 2. 52. 1. 1. 1. 51.0 1.9
4.11.1. -51. - 5.74,6 . -14.-1. o• -99. o. O. o. 51.0 -2.5
't.12.1.. 80. 0.659 -187. o. o. 124. 1. 1. 1. -6.0 0.6
4.13.1. 34. 0.639-8347. o. 1. 71. 1. 1. 1. 14.0 1.9
4. 14. 1. -374. 0.630 33. 1. 2. 130. o. 1. O. -35.'0 1.9
4.15.1. 4·5. -28.8 It4 -77.-1. o. 44. o. o. O. 63.6 1.5
4.16.1. -39. - 5.908 -67.-1. O. 57. O. o. O. 63.8 -8.4
4.11.1. 37. -1.'t30 -15.-1. 1. 92. 1 •. 1. 0.-30.1 1.5
4.18.1. 22. -0.536 -'57. 1. ? ' 49. 1. 1. 1. -6.0 1.°_.
It.19.1. 50. 0.109 -557.-1. o. 67. 1. 1. 1. -6.0 1.9
5. 1. 1. 152'. 5811.102 -613. -1. o. 42. O. O. o. 25.6 0.1
5. 2. 1. 124. 5809.879 3.-1.-2. 31.-1.-1.-1.-59.4 -1.1
5. 3.1. 137. 5811.145 -813.-1.-1. 35. O. O. 0.-64.4 0.1
5. 4.1. 10. 5810.516 34.'-1. -2. -71.-1.-1.-1.-38.4 -1.8
5. 6.1. -226. 5808.133 72.-2.-1.-188. o. 0.-1. 3.6 -1.7
5. 7. 1. 43. 4083.569 30.-1.-2. -5 .'l • - 1. -1 • -1 • 25.6 0.1
5. 8.1. 41. 5733.891 -903.-1.-1. 5. o. o. o. 23.1 -2.5
5. 9. 1. -583. 5224 .. 93'+ 77.-2.-2.-181.-1.-1.-1.-19.2 -0.4
5.10.1. -1/+4. 5808.516 70. o. o. -19. O. O. O. 12.6 0.1
5.11.1. 19. 5804.770 20.-2.-2.-170.-1.-1.-1. 12.6 -4.3
5.12.1. 150. 581.1.176 -153.-1.-2. 53. o. O. 0.-44.4 -1.2
5.13.1. 154. 5811.152-8313.-1.-1.. C. o. O. 0.-24.4 0.1
5.14.1. -304. 5811.145 67. o. o. 59. -1. 0.-1.-73.4 0.1
5.15.1. 115. 5781.672 -43.-2.-2. -27.-1.-1.-1. 25.2 -0.3
5.16.1. 31. 5804.605 -33.-2. -2. -11... -1.-1.-1. 25.4-10.2
5.17.1. 107. 5809.086 19.-2.-1. 21. o. 0.-1.-68.5 -0.3
5. H~.l. 92. 5S09.977 -23. o. o. -22. o. o. 0.-44.4 0.1
5.19.1. 120. 5810.625 -523.-2.-2. -4. o. o. o. -lt4. 't 0.1
6. 1. 1. 318. 2.972 -685. 1. 1. 230. o. o. 1. 22.0 1.8
6. 2.1. 350. 1.744 -69. 1.-1. 219.-1.-1. 0.-63.0 0.6
6. 3.1. 363. 3.011 -885. 1. o. 223. o. o. 1.-68.0 1.8
6. 4.1. 296. 2.383 '-3~ • 1. -1. 117;-1.-1. 0.-/t2.0 -0.1
6. 5. 1. 226. -5808.133 -72. 2. 1. 188. o. o. 1. -3.6 1.7
6. 7.1. 269. -1124.567 -42. 1. -1. 132.-1.-1. o. 22 .. 0 1 .. 8
6. 8.1. 267. -74.244 -975. 1. O. 193. o. o. 1. 19.5 -0.8
6. 9.1. -357. -583.199 5. 0.-1. 7.-1.-1. 0 .. -22.8 1.3
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6.10.1. 82. 0.383 -2. 2. 1. 169."0. o. 1. 9.0 1.8
6.11.1- 245. -3.363 -52. 0.-1. 18.-1.-1. o. 9.0 -2.6
6.12.1. 376. 3.042 -225. 1. -1. 241. O. O. 1.-48.0 0.5
6.13.1. 380. 3.022-8385. 1. o. 188. o. o. 1.-28.0 1.8
6.14.1. -78. 3.013 -5. 2. 1. 247.-1. o. 0.-77.0 1.B
6.15.1. 341. -26.461 -115. 0.-1. 161.-1.-1. o. 21.6 1.4
6.16.1. 257. -3.525 -105. 0.-1. 174.-1.-1. o. 21.8 -8.5
6.17.1. 333. 0.953 -53. 0 .. o. 209~ o. O. 0.-72.1 1.4
6.18.1. 318. 1.841 -95. 2. 1. 166. O. o. 1.-48.0 1.8
6.19.1. 346. 2.492 -595. 0.-1. le/t. o. o. 1.-48.0 1.8
7. 1.1. 109. 1721.539 -64,. o. 2. 98. 1. 1. 1. 0.0 0.0
7. 2.1. 81. 1726.311 -27. o. o. 87. o. o. 0.-85.0 -1.2
7. 3.1. 9/t. 1727.578 -843. o. 1. 91. 1. I • 1.-90.0 0.0
7. 4·.1. 27 .. 1726.950 4. o. o. -15. o. o. 0.-64.0 -l.q
7. 5.1. -43. -4083.569 -30. 1. 2. 5'). 1. 1. 1.-25.6 -O.l
7. 6.1. -269. 1724.567 42.-1. 1.-132. 1. 1. 0.-22.0 -1.8
7. 8.1. -2. 1650.323 -933. o. 1. 61. 1• 1. 1. -2.5 -2.6
7. 9. 1. -626. 1141.368 47.-1 • 0.-125. o. o. 0.-44.8 -0.5
7.10.1. -187. 1724.950 4::1. 1. 2. 37. 1. 1. 1.-13.0 0.0
7.11.1. -2/t. 1721.204 -10.-1. D.-lIlt. o. o. 0.-13.0 -4.4
7.12.1. 107. 1721.609 -un. o. o. 109. 1. 1. 1.-70.0 -1.3
7.13.1. 111. 1727.589-8343. o. 1. 5:'. 1. 1. 1.-50.0' 0.0
7. 14.1. -347. 1727.580 37. 1. 2. 115. o. 1. 0.-99.0 0.0
7.15.1. 72. 1698.106 -73.-1. o. 29. o. o. o. -0.4 -0.4
7.16.1. -12. 1721.042 -63. -1. o. 42. o. o. o. -0.2-10.3
7.17.1. 64. 1725.520 -11.-1. 1. 77. 1. 1. 0.-9l~.1. -O./t
7.18.1. 49. 1726./t14 -53. 1. 2. 34. 1. 1. 1.-70.0 0.0
7.19.1. 77. 1727.059 -553.-1. o. 52. 1. 1. 1.-70.0 0.0
8. 1. 1. Ill. 77.216 290. o. 1. 37. o. o. o. 2.5 2.6
8. 2.1. 83. 75.988 906. 0.-1. 26.-1.-1.-1.-82.5 1.4
8. 3. 1. 96. 77.255 90. o. o. 30. o. o. D.-En.5 2.6
8. 4.1. 29. 76.627 93·7. 0.-1. -76.-1.-1.-1.-61.5 0.7
8. 5.1. -41. -5733.891 903. 1. 1. -5. o. o. 0.-23.1 2.5
8. 6. 1. -267. 74.244 975.-1. 0.-193. o. 0.-1.-19.5 0.8
8. 7.1. 2. -1650.323 933. 0.-1. -61.-1.-1.-1. 2.5 2.0
8~ 9.1. -62't. -508.955 980.-1.-1.-1ef.-l.-l.-1.-42.3 2.1
8.10. 1.· -195. 74.627 973. 1. 1. -24. o. o. 0.-10.5 2.0
8.11.1. -22. 70.881 913.-1.-1.-175.-1.-1.-1.-10.5 -I.?
8.12.1. 109. 77.286 750. o. -1. l..P. o. o. 0.-67.5 1.3
8.13.1. 113. 71.266-7410. o. o. -5. o. o. 0.-47.5 2.6
8.14.1. - 3/+5. 77.257 970. 1. 1. 54.-1. 0.-1.-96.5 2.6
8.15.1. 74. 47.7C3 860.-1.-1. -32.-1.-1.-1. 2.1 2.2
A.16.1. -10. 70.719 870.-1.-1. -19.-1.-1.-1. 2.3 -7.7
8.17.1. 66. 75.197 922.-1. o. 16. o. 0.-1.-91.6 2.2
8.18.1. 51. 76.091 880. 1. 1. -27. o. o. 0.-67.5 2.6
8.19.1. 79. 76.736 380.-1.-1. _0 o. o. 0.-67.5 2.6-.
9 .. 1.1" 735. 586.171 -690. 1. 2. 223. 1 • 1. 1. 44.8 0.5
9. 2.1. 707. 58/to943 -74. 1. o. 21~. o. o. 0.-40.2 -0.7
9. 3.1. 720. 586.210 -890. 1. 1. 216. 1. 1. 1.-45.2 0.5
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9. 4 .. 1. 653. 585.582 -43'. 1. o. 110. o. o. 0.-19.2 -1.4
9. 5. 1. 583. -5224.934 -77. 2. 2. 181. 1.' 1. 1. 19.2 0.4
9. 6.1. 357. 583.199 -5. o. 1. -7. 1. 1. O. 22.8 -1.3
9. 7.1. 626. -11~·1.368 -47. 1. o. 125. o. o. 0.· 44.8 0.5
9. 8.1. 624. 508.955 -980. 1. 1. 186. 1. 1. 1. '·42.3 -2.1
9.10.1. 439. 583.582 -7. 2. 2. 162. 1. 1. 1.'31.8 0.5
9.11.1. 602. 579.836 -57. o. o. 11. o. o. o. 31.8 -3.9
9.12.1. 733. 586.2 /t1 -230. 1. o. 234. 1 .. 1 .. 1 .. -25.2 -0.8
9.13.1. 737. 586.221-8390. I'. 1. 1~1.. 1. 1. 1. -5.2 0.5
9.14.1. 279. 586.2-12 -10. 2. 2. 240. o. 1-. 0.-54.2 0.5
9.15.1. 698. 556.738 -120. O. o. l5~ • o. o. O. '44.4 0.1
9.16.1. . 61.1+. 579.674 -:-110. o. o. 167. O. O• O. 44.6 -9.8
9.17.1. 690. 584.152 -58. o. 1. 202. 1. 1 • 0.-49.3 0.1
9.18.1. 675. 585.046 -100. 2. 2. 159. 1. 1. 1.-25.2 0.5
9.19.1. 703. 585.691 -600. o. o. 177. 1. 1. 1.-25.2 0.5

10. 1.1. 296. 2.589 -6R3.-1. o. 61. o. o. o. '13.0 0.0
10. 2.1. 268. 1.361 -67.-1.-2•. 50.-1.-1.-].-72.0 -1.2
10. 3.1. 281. 2.628 -883.-1.-1. 5 L}. o. o. 0.-77.0 0.0
10,. 4.1. 214. 2.000 -36.-1.-2. -52.-1.-1.-1.-51.0 -1.9
10. 5.1 •. 14 /t. -58013.516 -70. o. o. 19. o. o. 0.-12.6 -0.1
10. 6.1. -82. -0.383 2.-2.-1.-169. o. 0.-1. -9.0 -l.R
10. 7.1. 187. -1724.950 -40.-1.-2. -37.-1.-1.-1. 13.0 0.0
10. 8.1. 135. -74.627 -973.-1.-1. 2 /+.' o. o. o. 10.5 -2.6
10. 9.1. -439. -583.582 7.-2.-2.-162.-1.-1.-1.-31.8 -0.5
10.11.1. 163. -3.746 -50.-2.-2.-151.-1.-1.-1. 0.0 -4.',
10.12.1. 294. 2.659 -223.-1.-2. 72. o. o. 0.-57.0 ";'1.3
10.13.1.. 298. 2.639-8383.-1.-1. 19. o. o. 0.-37.0 0.0
10.14.1. -160. 2.630 -3. o. o. 7'3.-1. 0.-1.-86.0 0.0
10.15.1. 259. -26.84/+ -113.-2.-2. -8.-1.-1.-1. 12.6 -0.4
10.16.1. 175. -3.908 -103.-2.-2. 5.-1.-1.-1. 12.8-10.3
10.17.1- 251. 0.570 -51.-2.-1. 40. O. 0.-1.-B1.1 -0.4
10.18.1. 236. 1.464 -93. o. o. -3. o. c. 0.-57.0 0.0
10.19" 1. 264. 2.109 -593.-2.";'2. 15. o. o. 0.-57.0 0.0
11. 1. 1. 133. 6.335 -633. 1. 2. 212. 1. 1. 1. 13.0 't.4
11. 2.1. 105. 5.107 -17. 1. o. 201. o. 6. 0.-72.0 3.2
11. 3.1. 118. 6.374 -833. 1. 1. 205. 1. 1. 1.-77.0 4. f t

11. It. 1. 51. 5.746 14. 1. o. qq. o. 0 .. 0.-51.0 2.5
11. 5.1. -19. -5804.770 -20. 2 • .... 170. 1. 1. 1.-12.6 4.3~_.

11. 6.1. -2/t5. 3.363 52. o. 1. -18. 1. 1. o. -9.0 2.6
11. 7.1. 2 /t. -172l.20'~ 10. 1. o. II'!,. o. o. o. 13.0 't.4
11. 8.1. 22. -70.881 -923. 1. 1. 175. 1. 1. 1. 10.5 1.8
11. 9.1. -602. -579.836 57. o. o. -11. o. o. O. -31,.8 3.Q
11.10.1. -163. 3.746 50. 2. 2. 151. 1. 1. 1. 0.0 4. It
11.12.1. 131. 6.405 -173. 1. o. 223. 1. 1. 1.-57.0 3 •. 1
11.13.1. 135. 6.385-8333. l. 1. 170. 1. 1. ~.·-37.0 4~4

11.14.1. -323. 6.376 47. 2. 2. 229. o. 1. 0.-86.0 4.4
11.15.1. 96. -23.098 -63. O. o. .143. O. O. O• 12.6 't 0O.
11.16.1. 12. -0.162 -53. o. O. 156. O. O. O. 12.8 _" 0

-~ ..'

11.17.1. 88. 4.316 -1. O. 1. 191. 1. 1. 0.-8101 4.0
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11.18.1. 73. 5.210 -/t 3. 2. 2. 148. 1. 1. 1.-57.0 4.1~

11.19.1. 101. 5.855 -543. o. o. 166. 1. 1. 1.-57.0 4.4
12.·..1. ~. 2. -0.070 -460. o. 2. -11.' O. o. o. 70.0 1.3
12. 2.1. -26. -1.298 156. O. o. -22.-1.-1.-1.-15.0 0.1
12. 3.1. -13. -0.031 -660. o. 1. -18. O. O. 0.-20.0 1.3
12. 't.1. -80. -0.659 187. o. 0.-124·.-1.-1.-1. 6.0 -0.6
12. 5.1. -150. ~5811.l76 153. 1. 2. -53. o. o. o. 44.4 1.2
12. 6.1. -376. -3.042 225.-1. 1.-241. o. 0.-1.. 48.0 -0.5
12. 7.1. -107. -1727.609 183. o. 0.-109.-1.-1.-1. 70.0 1.3
12. 8.1. -10<). -77.286 -750. o. 1. -4· (l • O. o. o. 67.5 -1.3
12. 9.1. -733. -586.241 230.-1. 0.-234'.-1.-1.-1. 25.2 . 0.8
12.10.1. -294. -2.659 223. 1. 2. -72. O. o. o. 57.0 1.3
12.11.1. -131. -6.405 173.-1. 0.-223.-1.-1.-1. 57.0 -3.1
12.13• .1. 4. -0.020-13160. o. 1. -53. o. o. o. 20.0 1.3
12.14.1. -454. -0.029 220. 1. 2. 6.-1. 0.-1.-7.9.0 1.3
12.15.1. -35. -29.503 110.-1. o. -80.-1.-1.-1. 69.6 0.9
12.16.1. -119. -6.567 120.-1. o. -67.-1.-1.-1. 69.8 -9.0
12.17.1. -43. -2.089 172.-1. 1. -32. o. 0.-1.-24'-1 0.9
12.18.1. -58. -1.195 130. 1. 2. -75. o. o. o. 0.0 1.3
12.19.1. -30. -0.550 -37Q.-:1. o. -57. o. o. o. 0.0 .1.3
·13. 1.1. -2. -"0.050 7100. o. 1. f.2. 0 •. 0. o. 50.0 0.0
13. 2.1. -30. -1.218 8316. o. -!. 31.-1.-1.-1.-35.0 -1.2
13. 3.1. -11. -0.011 7500. ·0. o. 35. o. o. 0.-40.0 0.0
13. 4.1. -84. -0.639 8347. o. -1. -71.-1.-1.-1.-14.0 -1.9
13. 5. 1. -154. -5811.152 8313. 1. 1. O. O. O. O. 24.4 -0.1
13. 6.1. -380. -3.022 8335.-1. 0.-188. O. 0.-1. 28.0 -1.8
13. 7.1. -111. -1727.589 8343. o. -1. -56.-1.-1.-1. 50.0 0.0
13. 8. 1. -113. -77.266 1410. O. o. 5. O. O. O. 47.5 -2.6
13. 9.1. -131. -586.221 8390.-1.-1.-181.-1.-1.-1. 5.2 -0.5
13.10.1. -298. -2.639 8383. 1. 1. -1 q O. C. O. 37.0 0.0- ..
13.11.1. -135. -6.385 8333.-1.-1.-170.-1.-1.-1. 37.0 -4.l~

13.12.1. -4. 0.020 8160. 0.-1. 53. O. o. 0.-20.0 -1.3
13.14.1. -458. -O.OOq 8380. 1. 1. 59.-1. 0.-1.-49.0 0.0
13.15.1. -39. -2<).483 8270.-1.-1. -27.-1.-1.-1. 49.6 -0.4
13.16.1. -123. -6.5 ft7 8280.-1.-1. -14.-1.-1.-1. ltS.a-10.3
13.11.1. -47. -2.069 (>332.-1. o. 21. o. 0{'-1.-44.1 -0.4-
13.18.1. -62. -1.175 8290. 1. 1. -22. o. o. 0.-20.0 0.0
13.19.1. -34·. -0.530 7790. -1. -1. -4. O. O. 0.-20.0 0.0
14. 1.1. 456. -0.041 -680.-1. o. -17. 1. o. 1. 99.0 0.0
14. 2. 1. 428. -1.269 -64.-1.-2. -28. 0.-1. o. 14.0 -1.?
14. 3.1. 441. -0.002 -8BO.-l.-1. -24. 1. o. 1. 9.0 0.0
14. 4.1. 311t. -0.630 -33.-1.-2.-130. 0.-1. o. 35.0 -1.9
14. 5.1. 304. -SB11.145 -67. O. o. -5~. 1 •. o. 1. 73.4 -0.1
14. 6.1. . 78. -3.013 5.-2.-1.-24·7. 1. o. o. 71.0 -1.8
14. 1.1. 347. -1721.580 -37.-1.-2.-115~ 0.-1. o. ?9.0 0.0
I fto 8.1. 345. -71.251 -910.-1.-1. -St.. 1. o. 1. 96.5 -2.6
14. 9.1. - 279. -586.212 10.-2.-2.-26.0. 0.-1. o. 54.2 -0 .. 5
14.10 .. 1. 160. -2.630 3. o. O. -78. 1. O. 1. 86.0 0.0
14.11.1. 323. -6.376 -47.-2.-2.-229. o. -1.' 0 .. 86.0 -4.4
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14.12.1. 454. 0.029 -220.-1.-2. -6. 1. o. 1. 29.0 -1.3
l't.13.1. 458. 0.009-9380.-1.-1. -59. 1. o. 1. 49.0 0.0
14.15.1. 419. -29.474 -110.-2.-2. -86. 0.-1. o. 98.6 -0.4
14.16.1. 335. -6.538 -100 .. -2.-2. -73. 0.-1. O. 98.8-10.3
14.17.1. 411. -2.060 -48.-2.-1. -3B. 1. o. o. ,~ .. 9 -0.4-
l't.18.1. 396. -1.166 -90. 0 .. o. -81. 1. o. 1. 29.0 0.0
lIte 19.1. 424. -0.521 -590.-2.-2. -63. 1. o. 1. 29.0 0.0
15. 1. 1. 37. 29.433 -570. 10 2 .. 690 1. 1. I. 0.4 0.4-
15. 2.1. 9. 28.205 46. 1. o. 58. O. o. 0.-84 .. 6 -0.8
15. 3.1. 22. 29.472 -770. 1. 1. 62. 1. 1. 1.-89.6 0.4
15. 4.1. -/t 5. 28.3/~4 77. 1. o. -44. O. o. 0.-63.6 -1.5
15. 5.1. -115. -5781.672 43. 2. 2 .. 27. 1. 1. 1.-25.2 0.3
15. 6.1. -341. 26. 't61 _115. o. 1.-161. 1. 1. 0 .. -21.6 -1.4-
15. 7.1. -72. -1698.10{- 73. 1. o. -29. o. o. O. 0.4 0.4
15. 8.1. -74. -47.783 -860. ! • 1. 32. 1. 1. 1. -2.1 -2.2
15. 9.1. -698. -556.738 120. o. 0.-154. O. o. 0.-44.4 -0.1
15.10.1. -259. 26.844 113. 2. 2. 8. 1. 1. 1.-12.6 0.4
15.11.1. -96. 23.0C:l8 63. O. 00-14-3. o. O. 0.-12.6 -4.0
15.12.1. 35. 29.503 -110. 1. o. 80. 1. 1. 1.-69.6 -O.Q
15.13.1. 39. 29.483-827:). 1. 1. 27. 1. :1. 1.-49.6 0.4
15.14.1. -419. 29.474 110. 2. 2. 86. O. - I. 0.-98.6 0.4
15.16 .. 1. -84. 22.936 10. o. o. 13. O. O. o. 0.2 -0 Q, .,

15.17.1 .. -8. 27.414 62. O. 1. 48. 1. 1. 0.-93.7 0.0
15.18.1. -23. 28.308 20. 2. 2. 5. 1. 1. 1.-69.6 0.4
15.19.1. 5. 28.953 -480. o. o. 23. 1. 1. 1.-69.6 0.4
16. 1. 1. 121. 6. l t97 -580. 1. 2. 56. 1. 1. 1. 0.2 10.3
16. 2. 1. 93. 5.269 36. 1. o. 45. o. O. 0.-84.8 9.1
16. 3.1. J06. 6.536.-780. -1. 1. 49. 1. 1. 1.-89.8 10.3
16. 4.1. 39. 5.908 67. 1. o. -57. o. O. 0.-63.8 8. It

16. 5.1. -31. -580 ft.605 33. 2. 2. 14. 1. 1. 1.-25.4 10.2
16. 6.1. -257. 3.525 105. o. 1.-174. 1. 1. 0.-21.8 8.5
16. 7 .. 1. 12. -1721.042 63. 1. o. -(t2. o. 0 .. O. 0.2 10.3
16. 8.1. 10. -70.719 -f70. 1. 1. 19. 1. 1. 1. -2.3 7.7
16. 9.1. -614. -579.674 110. O. 0.-167. o. O. 0.-44.6 9.8
16.10.1. -175. 3.908 lO~. 2. 2. -5. 1. 1. 1.-12.8 10.3
16~1l.1. -12. 0.162 53. O. 0.-156. O. o. 0.-12.R 5.9
16.12.1.- 119. 6.567 -120. 1. o. ~7. 1. 1. 1.-69.8 9.0
16.13 .. 1. 123. 6.547-8280. 1. 1. 14. 1• 1. 1. -49.8 10."3
16.14.1. -335. 6.538 100. 2. 2. 73. O. 1. 0.-98.8 10.3
16.15.1. 84. -22.936 -1~. o. o. -13. O. o. O. -0.2 9.9
16.17.1. 76. 4.478 52. o. 1. 35. 1. 1. 0.-93.9 9.9
16018.1. 61. 5.372 ·10. 2. 2. -8. 1. 1. 1.-69.8 10.3
16.19.1. 89. 6.017 -490. o. O. 10. 1. 1 • 1.-69.8 10.3
17. 1.1. 45. 2.019 -632. 1. 1. 21. O. o. 1. 94.1 0.4
17. 2.1. 17. 0.791 -16. 1.-1. 10.-1.-1. o. 9.1 -0.8
17. 3.1. 30. 2.058 -832. 1. o. 14. O. o. 1 • 4.1 0.4
17. 4.1. -37. 1.430 15. 1.-1. -92.-1.-1. o. 30.1 -1.5
17. 5.1. -107. -5809.086 -19. 2. 1. -21. o. o. 1. 68.5 0.3
17. 6.1. -333. - O. 953 53. O. 0.-209. O. O. O. 72.1 -l. i t





SET 1
350. O. -1. -l.'2. '0. o. -1. - 85. 0 ~1.2

-225. O. O. -10. O. O. 0.-90.0 0.0
385. 0.-2.-139.-1.-1.-1.-64.0 -1.9
345. 1. o. -49. O. O. 0.-25.6 -0.1
411.-1. 0.-302. O. o. 0.-22.0 -1.8
395. 0.-2.-128.-1.-1.-1. 0.0 0.0

-4,75. 0 .. -1. -44. O. O. o. -2.5 -2.6
417.-1.-2.-236.-1.-1.-1.-44.8 -0.5
{~It>. 1.0.-66. O. 0.0.-13.0 0.0
397.-1.-1.-250.-1. 0.-1.-13.0 -4.4
235. 0.-1. 15. o. O. 0.-70.0 -1.3

-275. O. O. -46. O. O. 0.-50.0 0.0
416. 1. O. 22.-1. 0.-1.-99.0 0.0
343.-1.-1. -81. O. 0.-1. -0.4 -0.4
365.-1.-2~ -73.-1.-1.-1. -0.2-10.3
375.-1. O. -33. o. 0.-I.-94.i -O.{~

326. 1. o. -89. O. O. 0.-70.0 0.0
-75.-1.-1. -67. O. O. 0.-7000 0.0

-350. O. 1. 12. O. D. 1. 85.0 1.2
-575. O. 1.' 2. o. o. 1. -1).0 1.2

35. 0.-1.-127.-1.-1. O. 21.0 -0.7
-5. 1. 1. -37. o. O. 1. 59.4 1.1
61.-1. 1.-290. o. o. 1. 63.0 -O.r.
45. 0.-1.-116.-1.-1. O. 85.0 1.2

-825. '0. o. -32. o. O. 1. 82.5 -1.4
67.-1.-1.-224.-1.-1. O. 40.2 0.7
65. 1. 'I. -54. o. O. 1. 7.2.0 1.2
47.-1. 0.-238.-1. o. O. 72.0 -3.2

-115. O. O. 27. o. o. 1. 15.0 -0.1
-625. O. 1. -34. o. o. 1. 35.0 1.2

65. 1. 1. 34.-1.·-0. 0.-14.0 1.2
-7.-1. O. -69. O. O. O. e4.6 0.8
15.-1.-1. -66.-1.-1. O. 84.8 -9.1
25.-1. 1. -21.. O. O. O. -9.1 o.e

-2{~. 1. 1. -77. O. 0.1.15.0 1.2
-425.-1. O. -55. O. O. 'I. 15.0 1.2

225. O. O. 10. O. O. ,0. 90.0 0.0
575. 0.-1. -2. o. 0.-1. 5.0 -1.2
610. 0.-2.-129.-1.-1.-1. 26.0 -1.9
570. 1. o. -39. O. o. O. 64. /t -0.1
636.-1. 0.-292. o. o. O. 68.0 -1.8
620. 0.-2.-118.-1.-1.-1. 90.0 0.0

-250. 0.-1. -34.' O. O. O. 87.5 -2.6
642.-1.-2.-226.-1.-1.-1. 45.2 -0.5
641 0 1. O. -5'J. O. O. 0.77.0 0.0
622.-1c-l.-240.-1. 0.-1. 77.0 -4. 4
460. 0.-1. 25. o. o. o. 20.0 -1.3
-50. O. o. -36. 0 .. O. O. 40.0 0.0
641. 1. o. 32.-1. 0.-1. -q.o 0.0

I, I
1963 ATTRIBUTE DISTANCES
1. '2.1~ -28. -2.~95
1. 3.1. -27. 0.292
1. 4.1. -94. -0.8 /+2
1. 5.1. -398.-12541.266
1. 6.1. -553. -7.399
1. 7.1. -148. -3611.302
1. 8.1. -91. -111.043
1. 9.1.-1511. ~1408.065

1.10.1.-1201. -15.699
1.11.1. -370. -27.812
1.12.1. -19. 0.433
1.13.1. 15. 0.399
1.14.1. -724. 0.371
1.15.1. -59. -76.657
1.16.1. -170. -16.988
1.17.1. -64. -6.577
1.18.1. -173. -5.676
1.19.1. -41. -0.988

·2& 1.1. 28. 2.295
2. 3.1. 1. 2.587
2. 4.1. -66. 1.453
2. 5.1. -370.-12538.973
2. 6.1. -525. -5.104
2. 7.1~ -120. -3609.007
2. 8.1. -63. -108.748
2. 9.1.-1483. -1405.770
2.10.1.-1173. -13.404.
2.ll.1. -342. -25.517
2.12.1. 9. 2.728
2.13.1. 43. 2.694
2.14.1. -696. 2.666
2.15.1. -31. -74.362
2.16.1. -142. -14.693
2.17.1. -36. -4.282
2.18.1. -145. -3.381
2.19.1. -13. 1.307
3. 1.1. 27. -0.292
3. 2.1. -1. -2.587
3. 4.1. -67. -1.134
3. 5.1. -371.-12541.559
3. 6.1. -526. -7.691
3. 7.1. -121. -3611.594
3. 8.1. -64. -111.335
3. 9.1.-1484. -1408.357
3.10.1.-1174. -15.991
3011.1. -343. -28.104
3.12.1. 8. 0.141
3.13.1. 42. 0.107
3.14.1. -697. 0.079

122
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3.15.1. - 32. -76.949 568.-1.-1. -71. o. 0.-1. 89.6 -O./~

3.16.1. -143. -17.280 59:>.-1.-2. -~e.-l.-1.-1. 89.8-10.3
3'017.1. -37. -6.869 600.-1. o. -23. o. 0.-1. -4.1 -0.4
3.18.1. -146. -5.968 551. 1. o. -79. o. o. o. 20.0 0.0
3.19.1. -14. -1.280 150.-1.-1. -57. o. o. o. 20.0 0.0
It. 1.1. 94. 0.842 -385. o. 2. 130.. 1. 1. 1. 64.0 1.9
4. 2.1. 66. -1.453 -35. O. 1. 127. 1. ,I. 0.-21.0 0.7
4. 3.1. 67. 1.134 -610. o. 2. 129. 1 • 1 • 1.-26.0 1.9
Lt. 5.1. -30 /t.-12540.426 -ItO. 1. 2. .90. 1 • 1. 1. 38.4 1.8
4. 6. 1. -459. - 6. 557 25.-1. 2.-153. 1. 1. 1. 42.0 0.1
4. 7.1. -54. -3610.460 10. o. o. J. 1. o. o. O. 64.0 1.9
4. 8.1. 3. -1l0.201 -860. o. 1. 95. 1. 1. 1. 61.5 -0.7
it. 9.1.-1417. -1407.223 32.-1. o. -97. O. o. o. ll?2 1.4
4.10.1.-1107. -1 It.857 31. 1. 2. 73. 1. 1. 1. 51.0 1.9
4.11.1. -276. -26.970 12.-1. 1.-111. o. 1. o. 51.0 -2.5
4.12.1. 75. 1.275 -150. o. 1. 15'1. 1. 1 • 1. -6.0 0.6
4.13.1. 109. 1.241 -660. o. 2. 93. 1. 1. 1. 14.0 1.9
4.1 /.. 1. -630. 1.213 31. 1. 2. 161. O. 1. 0.-35.0 1.9
4.15.1. 35 .• -75.815 -42.-1. 1. 58. 1. 1. o. 63.6 1.5
4.16.1. -76. -16.146 -20.-1. o. 6.1. o. O. O. 63.8 -8. It

4.17. 1 • 30. -5.735 -10.-1. 2. 106. 1. 1. 0.-30.1 1.5
4.18.1. -79. -4.834 -59. 1. 2. 50. 1. 1 .' 1. -6.0 1.9
4.19.1. 53. - O. 1/~6 -460.-1. 1. 72. 1. 1. 1. -6.0 1. 0

5. 1.1. 398. 12541. 266 -345.-1. o. 49. o. O. O. 25.6 0.1
5. 2.1. 370. 12538.973 5.-1.-1. 37. O. 0.-1.-59.4 -1.1
5. 3.1. 371. 12541.559 -570.-1. o. 3° • o. o. 0.-64.4 0.1
5. 4.1. 304. 12540.426 40.-1.-2. -90.-1.-1.-1.-38. 4 -1.8
5. 6.1. -155. 12533.863 66.-2. 0.-253. o. o. o. 3.6 -1.7
5. 7.1. 250. 8'n9.965 50.-1.-2. - 7 9 • - 1 • -'1 • -1 • 25.6 0.1
5. fl..l. 307. 12430.223 -820.-1.-1. 5. o. o. O. 23.1 -2.5
5. 9.1.-1113. 11133.195 72.-2.-2.-187.-1.-1.-1.-19.2 -0.4
5.10.1. -803. 12525.563 71. o. o. -17. O•. O. o. 12.6 0.1
5.11.1. 28. 12513.449 52.-2.~1.-201.-1. 0.-1. 12.6 -4.3
5.12.1. 379. 12541.6~5 -110.-1.-1. 64. O. O. 0.-4l~.4 -1.2
5.13.1. 413. 12541.660 -620.-1. O. 3. O. O. 0.-24.4 0.1
5.1't.1. -326. 12541.637 71. o. o. 71.-1. 0.-1.-73. tt 0.1
5.15.1. 3~Q 12464.605 -2.-2.-1. -32. o. 0.-1. 25.2 -0.3-' , .
5.16.1. 228. 12524.273 2:>.-2.-2. -29.-1.-1.-1. 25. tt-l0. 2
5.17.1. 334. 12534.684 30.-2. o. 16. o. 0.-1.-68.5 ":'0.3
5. 18'. 1. 225. 12535.590 -19. o. o. -40. o. O. 0.-44.4 0.1
5.1g.1·. 357. 12540.273 -t+20.-2.-1. -Ie. o. o. 0.-44.4 0.1
6. 1. 1. 553. 7.399 -411. 1. O. 302. O. o. o. 22.0 1.8
6. 2.1. 525. 5.104 -61. 1. -1. 290. o. 0.-1.-63.0 O~ 6
6. 3.1. 526. 7.691 -63S. 1. ,0. 292. o. o. 0.-68.0 '1.8
6. 4.1. 't59. 6.557 -26. 1.-2. 163.-1.-1.-1.-42.0 -0.1
6. 5.1. 155.-12533.803 -6~. 2. o. 253. o. o. o. -3.6 1.7
6. 7 .. L. 405. -3603.903 -15. 1.-2. 174.-1.-1.-1. 22.0 1.8
6. 8.1. 462. -103.6't /i -886. 1. -1. 258. o. o. o. 19.5 -0.8
6. 9.1. -958. -1'tOO.666 6. 0.-2. 66.-1.-1.-1.-22.8 1 .. 3
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9. 4.1. 1411. ,1407.223 -32. 1. o. 97. o. o. 0.-19.2 -1.4
9. 5.1. 1113.-11133.195 -72. 2. 2. 187. 1. 1. 1. 19.2 o.l~

9. ',6. I,. 958. 1400.666 -6. o. 2. -66. '1. 1. 1. 22.8 -:-1.3
9. 7.1. 1363. -2203.237 -22. 1. O. 108. o. O. O. 44.8 0.5
9. 8.1. 1420. 1297.022 -892. 1. 1. 192. 1. 1. 1. 42.3 -2.1
9.10.1. 310. 1392.366 -1. 2. 2. 170. 1. 1. 1. 31.8 0.5
9.11.1. 1141. 1380.253 -2J. o. 1. -14. o. 1. o. 31.8 -3.9
9.12.1. 1492. 140 8.498 -182. 1. 1. 251- 1. 1. 1.-25.2 -0.8
9.13.1. 1526. 1408.'t64 -n92. 1. 2. 190. 1. 1. 1. -5.2 0.5
9.14.1. 787. 1408.436 -1. 2. 2. 25 e. o. 1. 0.-54.2 0.5
9.15.1. 1452. 1331.408 -14. o. 1. 155. 1 • 1. o. 44.4 0.1
9.16.1. 134·1. 1.391.077 -52. o. o. 158. o. o. o. 44.6 -9.8
9.17.1. 1447.' 1401.'\·88 -42. o. 2. 2D3. 1. 1. 0.-49.3 0.1
9.18.1. 1338. 1402.389 -91. 2. 2. l't 7. 1. 1. 1.-25.2 0.5
9.19.1. 1470. 1407.077 -492. o. 1. 169. 1. 1. 1.-25.2 0.5

10. 1. 1. 1201. 15.699 -'tin.-1. O. 66. o. O. o. 13.0 0.0
10. 2.1. 1113. 13.404 -66.-1.-1. 54. o. 0.-1.-72.0 -1.2
10. 3. 1. 1174. 15.991 -641.-1. o. 5!J. o. O. 0.-77.0 0.0
10. ,~. 1 • 1107. 14.857 -31.-1.-2. -73.-1.-1.-1.-51.0 -1.9
10. 5.1. ' 803.-12525.563 -71. o. o. 17. o. o. 0.-12.6 -0.1
10. 6.1. 648. 8.300 -5.-2. 0.-236. O• .0. o. -9.0 -1.8
10. 7. 1. 1053. -3595.603 -21.-1.-2.' -62.-1.-1.-1. 13.0 0.0
10. B.1. 1110. -95.344 -891.-1.-1. 22. o. o. o. 10.5 -2.6
10 .. 9.1. -310. -1392.366 1.-2.-2.-170.-1.-1.-1.-31.8 -0.5
10.11.1 .. 831. -12.113 -19.-2.-1.-184.-1. 0.-1. 0.0 -4.4
10.12.1. 1182. 16.1:2 -181.-1.-1. 81. o. o. 0.-57.0 -1.3
1D.13.1. 1216. 16.098 -691.-1. o. 20. o. o. 0.-37.0 0.0
10.1't-1. 477. 16 .. 070 o. o. o. 88.-1. 0.-1.-86.0 0.0
10.15.1. 1142. -60.958 -73.-2.-1. -15. o. 0.-1. 12.6 -0.4
10.16.1. 1031. -1.289 -51.-2.-2. -12.-1.-1.-1. 12.8-10.3
10.1-'.1. 1137. 9.122 -41.-2. o. 33. o. 0.-1.-81.1 -0.4
10.18.1. 1028. 10.023 -90. o. o. -23. o. o. 0.-57.0 0.0
10.19.1. 1160. 14.711 -'+91.-2.-1. -1. O. o. 0.-57.0 0.0
11. 1 • 1 • 370. 27.812 -397. 1. 1. 250. 1. o. 1. 13.0 4.'~

11. 2.1. 342. 25.517 -47. 1. o. 238. 1. O. 0.-72.0 3.2
11. 3.1. 343. 28.104 -622. 1. 1. 240. 1. o. 1.-77.0 4.4
11. 4.1. 276. 26.970 -12. 1.-1. 111. 0.-1. 0.-51.0 2.5
11. 5.1. -28.-12513.449 -52. 2. 1. 201. 1. o. 1.-12.6 4.3
11. 6.1. -183. 20.413 14. o. 1. -52. 1. o. ' 1. -9.0 2.6
11. 1.1. 222. -3583.4QO -? 1.,-1. 122. 0.-1. o. 13.0 4.4- .
11. 8.1. 279. -83.231 -872. 1. o. 2D6. 1. o. 1. 10.5 1.8
11. 9.1.-114·1. -13RO.253 2:>. 0.-1. 14. 0.-1. 0.-31.8 3.9
11.10.1. -831. 12.113 19. 2. ] . 184. 1. o. 1 • 0.0 4. It

11.12.1. 351. 28.245 -162. 1. o. 265. 1. O. 1.-51.0 3.1
11.13.1. 385. 28.211 -672. 1. 1. 20 G ." 1. o. 1.-37.0 4.4
11.14.1. -354. 23.183 19. 2. 1. 272. o. o. 0.-86.0 4.4
11.~5.1. 311. -48.8 l tS - 54. o. 0 .. 169. 1. O. o. 12.6 4.0
11.16.1. 200" 10.824 -32. o. -1. 172. 0.-1. ('. 12.8 -5.9
11.17.1. 306. 21.235 -22. o. 1. 217. 1. o. 0.-81.1 4.0



11.18.1. 197. 22.136
11.19.1. 329. 26.824
12. 1.1. 19. -0.433
12. 2.1. -9. -2.728
12. 3.1. -8. -0.141
12. 4.1. -75. -1.275
12. 5.1. -379.-12541.695
12. 6.1. -534. -7.832
12. 7.1. -129. -3611.735
12. 8.1. -72. -111.476
12. 9.1.-1492. -1408.498
12.10.1.-1182. -16.132
12.11.1. -351. -28.245
12.13.1. 34. -0.034
12.14.1. -705. -0.062
12.15.1. -40. -77.090
12.16.1. -151. -17.421
12.17.1. -45. -7.010
12.18.1. -154. -6.109
12.19.1. -22. -1.421
13. 1.1. -15. -0.399
13.2.1. -43. -2.69 l t

13. 3.1. -42. -0.107
13. 4.1. -109. -1.241
13. 5.1. -413.-12541.660
13.6.1. -568. -7.798
13. 7.1. -163. -3611.701
13. 8.1. -106. -111.442
13. 9.1.-1526. -1408.464
13.10.1.-1216. -16.098
13.11.1. -385. -28.211
13.12.1. -34. 0.034
13.14.1. -739. -0.028
13.15.1. -74. -77.056
13.16.1. -135. -17.387
13.17.1. -79. -6.976
13.18.1. -188. -6.075
13.19.1. -56. -1.387
14. 1.1. 724. -0.371
14. 2·. 1 • 696. - 2 • 666
14. 3.1. 697. -0.079
1ft. 4.1. 630. -1.213
14. 5.1. 326.-12541.637
14. 6.1. 171. -7.770
14. 7.1. 516. -3611.673
14. 8.1. 633. -111.414
14. 9.1. -787. -1408.436
14.10.1. -417. -16.070
14.11.1. 354. -28.183

126
-71. 2. 1. 16J. 1. 0.1.-57.0 4.G.

-472. O. 0.183.1. o. 1.-57.0 4.l~

-235. o. 1. -15. o. o. O. 70.0 1.3
115. o. o. -27. o. 0.-1.-15.0 O.l

-460. O. 1. -25. o. O. 0.-20.0 1.3
150. 0.-1.-15~.-1.-1.-1. 6.0 -0.6
l1a. 1. 1. -64. o. o. O. 44.4 1.2
176.-1. 1.-317. o. o. o. 48.0 -0.5
160. 0.-1.-143.-1.-1.-1. 70.0 1.3

-710. O. o. -59. o. o. o. 67.5 -1.3
182.-1.-1.-251.-1.-1.-1. 25.2 0.8
181. 1. 1. -81. o. o. o. '57.0 1.3
162.-1. 0.-265.-1. 0.-1. 57.0 -3.1

-510. o. 1. -61. o. o. o. 20.0 1.3
181. 1. 1. 7.-1~ 0.-1.-29.0 1.3
108.-1. o. -96. O. 0.-1. 69.6 0.9
130.-1.-1. -93.-1.-1.-1. 69.8 -9.0
140.-1. 1. -G.e. o. 0.-1.-24.1 0.9

91. 1. 1.-104. O. o. O. 0.0 1.3
- 31:) • -1. o. -82. o. o. o. 0 .0 1.3

275. o. o. 46. o. o. o. 50.0 0.0
625. 0.-1. 34. o. O~-1.-35.0 -1.2

50. o. O. 36. O. O. 0.-40.0 0.0
660. 0.-2. -93.-1.~1.-1.-14.0 -1.9
620. 1. o. -3. o. o. O. 24.4 -0.1
686.-1. 0.-25th O. O. o. 28.0 -l.A
670. 0.-2. -82.-1.-1.-1. 50.0 0.0

-200. 0.-1. 2. o. O. o. 47.5 -2.6
692.-1.-2.-190.-1.~1.-1. 5.2 -0.5
691. 1. o. -20. o. o. o. 37.0 0.0
672.-1.-1.-204.-1. 0.-1. 37.0 -4.4
510. 0.-1. 61. O. O. 0.-20.0 -1.1
691. 1. o. 68.-1. 0.-1.-49.0 0.0
618.-1.-1. -35. o. 0.-1. 49.6 -0.4
640.-1.-2. -32.-1.-1.-1. 49.8-10.3
650.-1. o. 13. o. 0.-1.-44.1 -0.4
60~. 1. o. -43. O. o. 0.-20.0 0.0
200.-1.-1. -21. o. o. 0.-20.0 0.0

-416.-1. o. -22. 1. o. I.' 99.0 ·0.0
-66.-1.-1. -34. ]. O. O. 14.0 -1.2

-641.-1. O. -32. 1. o. 1. 9.0 0.0
-31.-1.-2.-161. 0.-1. O. 35.0 -1.9
-71. 0 • O. - 7 1. 1 • 0 • 1. 73. f~ - O. 1
-5.-2. 0.-324. 1. o. 1. 77.0 -1.8

-21.-1.-2.-150. 0.-1. O. 99.0 0.0
-891.-1.-1. -66. 1. o. 1. 96.5 -2.6,

1.-2.-2.-258. 0.-1. O. 54.2 -0.5
O. O. O. -see 1. o. 1. 86.0 0.0

-19.-2.-1.-272. 0. o. O. 86.0 ~4.4





17. 7.1 •. -84. ~3604.725

17. 8. 1. ., - 27 • -104. 466
17. ·9.1~-1447. -1401.488
17.10.1.-1137. -9.122
17.11.1. -306. -21.235
17.12.1. 45. 7.010
17.13.1. 79. 6.976
17.14.1. -660. 6.948
17.15.1. 5. -70.080
17.16.1. -106. -10.411
17.18.1. -109. 0.901
17.19.1. 23. 5.589
18. 1.1. 173. 5.676
18. 2.1. 145. 3.381
18. 3.1. 146. 5.968
18. 4.1. 79. 4.834
·18. 5.1. -225.-12535.590
18. 6.1. -380. -1.723
18. 7.1. 25. -3605.626
18. 8.1.· 82. -105.367
18. 9.1.-1338. -1402.389
18.10.1.-1028. -10.023
18.11.1. -197. -22.136
18.12.1. 154. 6.109
18.13.1. 188. 6.075
18.14.1·. -551. 6.047
18.15.1. 114. -70.981
18.16.1. 3. -11~312

18.17.1. 109. -0.901
18.19.1. 132. 4.688
19. 1.1. 41. 0.988
19. 2.1. 13. -1.307
19. 3.1. 14. 1.280
19. 4.1. -53. 0.146
19. 5.1. -357.-12540.273
19. 6.1. -512. -6.411
19. 7.1. -107. -3610.314
19. 8.1. -50. -110.055
19. 9.1.-1470. -1407.077
19.10.1.-1160. -14.711
19.11.1. -329. -26.824
19.12.1. 22. 1.421
19.13.1. 56. 1.387
19.14.1. -683. 1.359
19.15.1. -18. -75.669
19.16.1. -129. -16.000
19.17.1. -23. -5.589
19.18.1. -132. -4.688
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20. 1.-2. -95.-1.-1. O. 94.1 0.4

-850. 1.-1. -11. o. O. 1. 91.6 -2.2
42. 0.-2.-203.~1.-1. o. 49.3 ~0.1

41 • 2 • 0 • - 3 3. 0 • o. 1. 8 1• 1 0 • It

22. 0.-1.-217.-1. o. O. 81.1 -4.0
-l l tO.l.-1. 48. O. 0.1.24.1 -0.9
-650. 1. O. -13. o. o. 1. 44.1 0.4

41. 2. O. 55.-1. O. O. -4.9 0.4
-32. 0.-1. -48. O. O. O. 93.7 0.0
-10. 0.-2. -45.-1.-1. O. 93.9 -9.9
-49. 2. O. -56. O. O. l~ 24.1 0.4

-(t50. 0.-1. -34. O. 0.1.24.1 0.4
-326.-1. O. 89. O. O. O. 70.0 0.0

24.-1.-1. 77. o. 0.-1.-]5.0 -1.2
-551.-1. O. 79. O. O. 0.-20.0 0.0

59.-1.-2. -50.-1.-1.-1. 6.0 -1.9
19. O. O. (to. o. O. O. It 4.4 -0.1
85.-2. 0.-213. o. o. O. 48.b -1.8
69.-1.-2. -39.-1.-1.-1. 70.0 0.0

-801.-1.-1. 45. o. O. O. 67.5 -2.6
91.-2.-2.-147.-1.~1.-1. 25.2 -0.5
90. O. 0.' 23. o. o. o. 57.0 0.0
71.-2.-1.-161.-1. 0.-1. 57.0 -4.4

-91.-1.-1. 104. O. O. O. 0.0 -1.3
-601.-1. o. 43. O. O. o. 20.0 0.0

9~. O. o. 111.-1. 0.-1.-29.0 0.0
17.~?-1. 8. O. 0.-1. 69.6 -0.4
39.-2.-2. 11.-1.-1.-1. 69.8-10.3
49.-2. O. 56. o. 0.-1.-24.1 -0.4

-401.-2.-1. 22. o. o. O. 0.0 0.0
75. 1. 1. 67. o. o. O. 70.0 0.0

425. 1. o. 55. o. 0.-1.-15.0 -1.2
-150. 1. 1. 57. o. O. 0.-20.0 0.0

460. 1.-1. -72.-1.-1.-1. 6.0 -1.9
420. 2. 1. 18. o. o. O. 44.4 -0.1
't8o. 0.1.-235. o. O. O. 48.0 -1.8
470. 1.-1. -61.-1.-1.-1. 70.0 0.0

-400. 1. o. 23. o. o. O•.67.5 -2.6
492. 0.-1.-169.-1.-1.-1. 25.2 -0.5
491. 2~ 1. 1. o. o. o. 57.0 0.0
472. o. 0.-183.-1. 0.-1. 57.0 -4.4
310. 1. o. 82. o. o. O. 0.0 -1.3

-20::>. 1. 1. 21. O. o. o. 20.0 0.0
491. 2. 1. 89.-1. 0.-1.-29.0 0.0
418. O. O. -14.' o. 0.-1. 69.6 -0.4
440. 0.-1. -11.-1.-1.-1~ 6Q.8-10.3
450. O. 1. 3'1-. o. 0.-10-24.1 -O.~'

401. 2. 1. -22. o. o. o. 0.0 0.0
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1955 ATTRIBUTE DIS TAr'J CF. S SET 2
1. 2.2. 87.0 -0.9-4. 1. 2. 7.2065. 0.005 0.367
1. 3.2. 93.2 -0. {t-Z. o. o. 1.2716. 0.0 0.686
1. 4.2. 88.3 -7,,1-3. 2. o. 7.1974. 0.003 . 0.688
1. 5.2. 93.3 -0.4- 2. o. 3. 6.255?. 13.663 0.0
1. 6.2. 94.6 -1.8-2. 1. 1. 6.3075. 0.006 0.139
1. 7.2. 85.0 -1.5-3. -7. 1. 8. 629. 21.974 0.0
1 • 8.2. 5.0 -l.'t- 4. 2. 1. 6.3544. 0.131 0.006
1. 9.2. 95.0 -0.3-1.. 3. 4.10.3747. 1.565 0.001
1.10.2. 95.0 -0.5-2. 3. 4. 2.3006. 0.002 0.053
1.11.2. 95.0 -2.1-3. 3. 4. 2.3133. 0.004 0.022
1.12.2. 95.0 -1.3 o. -1. 2. 1.2283. 0.0 0.973
1.13.2. 95.0 0.0-1. 1. 3.10.1064. 0.001, 7.660
1.14.2. 95.0 0.0 o. 3. -2. 9.2151. 0.0 6.291
1.15.2. 6.9 -0.3-1. -2. 1. 8. 241. 0.982 0.019
1.16.2. 90.9-82.9-2. -4. l~ • 9.3406. 0.018 0.098
1.17.2. 91.2 -0.4-2. 2. 3.10.2389. 0.009 0.333
1.18.2. 95.0 -3.7-2. 1. -3. 1.2387. 0.001 0.057
1.19.2. 9 5 • 0- 15. 6- 2 • 1. 1. 1.2807. 0.0 0.115
2. 1.2.-B7.0 0.9 4. -1. -2. 7.2065. 0.005 6.633
2. 3.2. 6.2 0.5 2. ·-1.-2. 1. 696. 0.002' 0.97~

2. 4.2. 1.3 -6.2 1. 1.-2. 7.1244. 0.011 4.6'tO
2. 5.2. 6.3 0.5 2. -1. 1. 6.2027. 17.205 0.001
2. 6.2. 7.6 -0.9 2. 0.-1. 6.1717. 0.015 1.796
2. 7.2. -2.0 -0.6 1. -e.-I. 7.1462. 8.278 0.005
2. 8.2.-82.0 -0.5 o. 1.-1. 6.1656. 0.285 0.099
2. 9.2. 8.0 0.6 3. 2. 2. 7.2890. 1.47.3 0.015
2.10.2. 8.0 o.'t 2. 2. 2. 2.2332. 0.003 0.656
2.11.2. 8.0 -1.2 1. 2. 2. 2.2351. 0.007 0.337
2.12.2. 3.0 -0.'+ 4. - 2. o. 1. 420. 0.003 0.998
2.13.2. 8.0 0.9 3. o. 1. 7.1035. 0.009 6.884
2.14.2. 8.0 0.9 4. 2. 0,. 7.2268. o.00't 6.837
2.15.2.-80.1 0.6 3. -3.-1. 7.1840. 0.117 0.2Q5
2.16.2. 3.9- 82. a 2. -5. 2. 7.1[')02. 0.033 1.156
2~17.2. 4.2 0.5 2. 1. 1. 7. 339. 0.070 2.684
2.18.2. 8.0 -2.8 2. O. -'5. 1. 740. 0.003 0.521
2.19.2. 8.0-14.7 2. 0.-1~ 1. 790. 0.002 0.702
3. 1.2.-93.2 o. 't 2. o. O. 1.2716. 0.0 0.314
3. 2.2. -6.2 -0.5-2. 1. 2. 1. 696. 0.002 0.025
3. ''t.2. -4.9 -6.7-1. 2. o. 1.1715. 0.0 . O. 0'+8
3. 5.2. 0.1 0.0 o. o. 3-. 1.2091. 2.779 0.0
3. 6.2. 1.'t -1.'+ o. 1. 1. 1.1419. 0.002 0.011
3. "I. 2. -8.2 -1.1-1. -7. 1 • 1.2135. 0.809 0.0
3. 8.2.-88.2 -1.0-2. 2. 1. 1.1173. 0.066 0.0
3. 9.2. 1.8 0.1 1 • 3. ''I'. 1.2652. 0.221 0.0
3.10.2. 1.8 -0.1 O. 3. 4. 1.2263. 0.001 0.012
3.11.2. 1.8 -1.7-1. 3. 4. 1.2229. 0.003 0.005
3.12.2. 1.8 -0.9 2. -1. 2. 1. 524. 0.0 0.943
3.13.2. 1.B 0.4 1. 1. 3. 1.1695. 0.0 0.600
3.1't.2. 1.8 0.4 2. 3. 2. 1.2517. 0.0 0.516
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6.10.2. 0.4 l.3 o. 2. 3. 2. ,993. 0.011 1.067
6.11.2. 0.4 -0.3-1. _ 2. 3. 2. 900. 0.021 0.64/t
6.12.2. 0.4 0.5 2. -2. 1. 1.1307. 0.002 0.999
6.13.2. 0.4 1.8 1. o. 2. 6.2205. 0.008 5.957
6.14.2. 0.4 1.8 2. 2. 1. 6.1750. 0.011 5.940
6.15.2.-87.7 1.5 1. - 3. o. 6.?864. 0.068 0.561
6.16.2. -3.7-81. 1 o. -5. ~ 6. 760. 0.076 1.900-' .
6.17.2.-3.4 1..4 O. 1. 2. 6.1590. 0.019 3.557
6.18.2. 0.4 -1.9 O. 0.-4. 1. 991.. O.OO'~ 0.718
6.19.2. o. 4~ 13.8 o. o. O. 1.1423. 0.003 0.846
7. 1.2.-85.0 1.5 3. 7.-1. 8. 629. 21.974- 8.000
7. 2.2. 2.0 0.6-1. 8. 1. 7.1462. 8.278 6.995
7. 3.2. 8.2 1.1 1. 7.-1. 1.2135. 0.809 1.000
7. 4.2. 3.3 -5.6 o. 9.-1. 7.1457. 8.303 6.997
7. 5.2. 8.3 1.1 1. 7. 2. 6.2328. 19.'~30 1.375
7. 6.2. 9.6 -0.3 1. 8. o. 6.2664. 3.898 5.989
7. 8.2.-80.0 0.1-1. 9. O. 6.2971. 3.645 5.743
7. 9.2. 10.0 1.2 2. 10. ":l 8.3505. 5.281 5.973-' .
7.10.2. 10.0 1.0 1. 10. 3. 2.2776. 1.247 1.997
7.11.?.10.0 -0.6 O. 10. 3-. 2.2P80. 1.204 1.993
7.12.2. 10.0 0.2 "3. 6. 1. 1.1717. 1.09 6 1.000
7.13.2. 10.0 1.5 2. 8. 2. 8. 495.- 27.921 8.000
7.14.2. 10.0 1.5 3. 10. 1 • 8.2093. 6.604 8.000
7.15.2.-78.1 1.2 2. 5. O. 8. 420. 33.'t69 7.866
7.16.2. 5.9- 81.4 1. 3. 3. 8.2913. 4.763 7.970
7.17.2. 6.2 1.1 1. 9. 2. 8.1794. 7.113 7.990
7.18.2. 10.0 -2.2 1. 8.-4. 1.1f65. 0.927 0.999
7.19.2. 10.0-14.1 1. 8. o. 1.27.27. 0.776 1.000
8. 1.2. -5.0 1.4 4. -2.-1. 6.3544. 0.131 5.~94

8. 2.2. 82.0 0.5 o. -1' • 1. 6.1656. 0.285 5.901
8. 3.2. 88.2 1.0 2. -2.-1. 1.1173. 0.066 1.000
8. 4.2. 83.3 -5.7 1. 0.-1. 6.1985. 0.236 5.949
8. 5.2. 88.3 1.0 2. -2. 2. 6.3155. 11.198 0.079
8. 6.2. E9.6 -0.4 2. -1. O. 6.2334. 0.201 5.773
8. 7.2. 80.0 -0.1 l. -9. O. h.2971. 3.645 0.257
8. 9.2. 90.0 1. 1 3. 1. 3. 6.3~·39. 1.158 0.699
8.10.2. 90.0 0.9 2. J • 3. 2.3243. 0.049 1.933
8.11.2. 90.0 -0.7 1. 1 • 3. 2.3177. 0.053 1.847
8.12.2. 90.0 0.1 4. -3. 1. 1.1669. 0.046 _ 1.000
8.13.2. 90.0 1.4 3. -1. 2. 6.2.629. 0.176 5.998
8.14.2. 90.0 1.4 4. 1. 1. 6.35ge. 0.129 5.998
8.15.2. 1.9 1.1 3. -4. O. 6.3350. 0.191 4.342
8.16.2. 85.9-81.5 2. -6. 3. 6.1711. 0.294 5.530
8.17.2. 86.2 1.0 2. o. 2. 6.1370. 0.348 5.842
8.18.2. 90.0 -2.3 2. -1.-4. 1.1850. ·0.D42 0.985
8.19.2. 90.0-1't.2 2. -1. o. 1.1103. 0.071 0.993
9. 1.2.-95.0 0.3 I. -3.-4-.10 .. 3747. 1.565 9.999
9. 2.2. -8.0 -0.6-3. -2.-2. 7.2890. 1.423 6.985
9. 3.2. -1.8 -0.1-1. -3.-'+ .. 1.2652. ~.2Z1 1.000
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11.18.2. 0.0 -1.6 1. -2.-7. 1.1·665. 0.005 0.843
11.19.2. ·0.0-13.5 1. -2.-3. 1.2250. 0.003 0.921
12. ·,1.?.-95.0 1.3 O. 1.-2. 1.2283. 0.0 0.027
12. 2.2. -8.0 0.'t-4. 2. o. 1. 420. 0.003 0.002
12. 3.2. "·1.8 0.9-2. 1.-2. 1. 524. 0.0 0.057
12. 4.2. -6.7 -5.8-3. 3.-2. 1.1654. 0.0 0.003
12. 5.2. -1.7 0.9-2. 1. 1. 1.1722. 3.375 0.0
12. 6.2. -0. 't -0.5-2. 2.-10 1.1307. 0.002 0.001
12. 7.2.-10.0 -0.2-3. -6.-1. 1.1717. 1.006 0.0
12. 8.2.-90.0 -O.l-'t. 3.-1. 1.1669. 0.046 0.0
12. 9.2. 0.0 1.0-1. ~.. 2. 1.2510. 0.23ft 0.0
12.10.2. 0.0 0.8-2. 4. 2. 101983. O.OCH 0.001
12.11.2. 0.0 -008-3. 4. 2. 1.1986. 0.003 0.0
12.13.2. 0.0 1. 3-1'. 2. 1. 1.1245. 0.0 0.083
12.14.2. 0.0 1.3 O. 4. o. 1.2069. 0.0 0.061
12.15.2.-88.1 1.0-1. -1.-1. 1.2052. o .0 l't 0.0
12.16.2. - 4 .. 1- 8 1• 6- 2. - 3. 2. l.1287. 0.005 0.0
12.17.2. -3.8 0.9-2. 3. 1 • 1. 370. 0.006 0.001
12.18.2. 0.0 -2.4- 2. 2.-5.' 1. 333. 0.004 0.002
12.19.2. 0.0-14.3-2. 2.-1. 1. 614. 0.001 0.004
'13. 1.2.-95.0 0.0 1. -1.-3.10.1064. 0.001 2.3 /+0
13. 2.2. -8.0 -0.9-3. 0.-1. 7.1035. 0.009 0.116
13. 3.2. -1.8 -0.4-1. -1.-3. 1. 1695. 0.0 0.400
13. 't. 2. -6.7 -7.1-:2. 1.-3. 7.1~14. 0.003 0.225
13. 5 .. 2. -1.7 -0.4-1. -1. o. 6.1°66. 17.735 0.0
13. 6.2. -0.4 -1.8-1. 0.- 2. 6.• 2205. 0.008 0.043
13. 7.2.-10.0 -1.5-2. -8.-2. 8. 495. 27.~ 21 0.0
13. 8.2.-90.0 -1.4-3. 1.-2. 6 .. 2629. 0.176 0.002
13. 9.2. 0.0 -0.3 o. 2.• 1.10.3123. 1.877 0.0
13.10.2. 0.0 -O.5-1~ 2. 1. 2.2403. 0.002 ,0.016
13.11.2. 0.0 -2.1-2. 2. 1. 2.2493. 0.005 0.007
13.12.2. 0.0 -1.3 1. -2.-1. 1.1245. 0.0 0.917
13.1 /+.. 2. 0.0 0.0 1. 2.-1. 9.1857. 0.0 3.736
13.15.2.-88.1 -0.3 o. - 3. -2. 8. B28. 0.285 0.006
13,.16.2. -4.1-82.9-1. -5. 1. 9.2447. 0.024 0.030
13.17.2. -3.8 -0.4-1. 1. 0.10.1364. 0.015 0.10't
13.18.2. 0.0 -3.7-1. 0.-6. 1.13el. 0~001 0.018
13.19.2. 0.0-15.6-1 • 0.-2. 1.1789. 0.0 0.038
14. 1.2.-95.0 0.0 o. -3.-2. Q.2151. 0.0 ?709
14. 2.2. -8.0 -0.9- /t. -2. O. 7.2268. 0.004 0.163
14. 3.2. -1.8 -0.4-2. -3.-2. 1.2517. 0.0 0.48't
14. 4.2. -6.7 -7.1-3. -1 • -2. 7.3158. 0.002 0.314
lit. 5.2. -1.7 -0.4-2. _"2 1. 6. 710. 't9. 109 0.0-'.

14. 6.2. -O.'t -1.8-2. -2.-1. 6.1750. 0.011 0.060
14. 7.2.-10.0 -1. 5- 3 • - 10 • -1 • 8.2093. '6.60 /, 000
14. 8.2.-90.0 -1.4-4. -.1.-1. 6.359B. 0.129 0.002
14. 9.2. 0.0 -0.3-1. o. 2. 9 .. 18490 2.854 0.0
14.10.2. 0.0 -0.5-? • o. 2. 2.1089. 0.005 0.023
14.11.2. 0.0 -2.1-3. o. 2. 2.1261. 0.010 0.010
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17. 7.2. -6.2 -1.1-1. -9.-2'. 8.1794. 7.713 0.010
17. 8.2.-86.2 -1.0-2. 0.-2. 6.1.370. 0.348 0.158
17. 9.2. 3.8 0.1 1. 1. 1.10.2806. 2.097 0.036
17.10.2. 3.8 -0.1 o. 1. 1. 2.2325. 0.004 0.880
17 • 11. 2. 3.8 -1.7-1. 1. 1. 2.2319. 0.007 0.492
17.12.2. 3.8 -0.9 2. - 3. -1. 1. 370. 0.006 0.99°
17.13.2. 3.8- 0.4 1. -1. 0.10.136 l t. 0.015 9.896
17.14.2. 3.8 0.4 2. 1.-1. 9.24,15. 0.d08 8.869
17.15.2.-84.3 0.1 1. -4.-2. 8~ 2166. 0.117 0.529
17.16.2. -0.3-82.5 0,. -6. 1. 9.1't·06. 0.055 2.173
17.18.2. 3.8 -3.3 o. -1.-6. 1. 680. 0.005 0.636
17.19.2. 3.8-15.2 o. -1.-2. 1 .. l~5 6. 0.006 0.791
18. 1.2.-95.0 3.7 2. -1. 3. 1.2?87. '0. DOl 0.943
18. 2.2. -8.0 2.8- 2. o. 5. 1. 740. '0.003 0.479
18. 3.2. -1.8 3.3 o. -1. 3. 1. 694. 0.002 0.973
1R. 4.2. -6.7 -3.4-1. 1. 3. 1.1969. 0.001 0.644
1!3 • 5.2. -1.7 3.3 o. -1. 6. 1.1432. 4.059 0.0
18. 6.2. -0.4 1.9 o. o. 4. 1. 991. 0.004 0.282
18. 7.2.-10.0 2.2-1. - 8. 4. 1.1865. 0.927 0.001
18. 8.2.-90.0 2.3-2. 1. 4. 1.1850. 0.042 0.015
18. 9.2. 0.0 3.4 1. 2. 7. 1.2192. 0.268 0.002
18.10.2. 0.0 3.2 o. 2. 7. 1.lt67. 0.002 0.310
18.11.2. 0.0 1.6-1. 2. 7. 1.1665. 0.005 0.157
18.12.2. 0.0 2.4 2. -2. 5. 1. 333. 0.004 0.998
18.13.2. 0.0 3.7 1. o. 6. 1.1381. 0.001 0.')82
18.14.2. 0.0 3.7 2. 2. 5. 1.1851. 0.001 0.975
18.15.2.-88.1 3.4 1. -3. ft. 1.2157. 0.014 0.039
18.16.2. -4.1-79.2 o. - 5. 7. 1.1097. 0.007 0.154
18.17.2. -3.8 3.3 o. 1. 6. 1. 680. 0.005 0.364
18.19.2. 0.0-11.t? o. O. 4. 1. 760. 0.002 0.684
19. 1.2.-95.0 15.6 2. -1.-1. 1.2807. 0.0 0.885
19. 2.2. -8.0 14.7-2. o. 1. 1. 790. 0.002 O.29A
19. 3.2. -1.8 15.2 o. -1.-1. 1. 97. 0.006 0.944
19. i r• 2. -6.7 8.5-1. 1.-1. 1.1775. 0.001 0.455
10 5.2. -1.7 15.2 o. -1. 2. 1.2137. 2.720 0.0_..' .

.19. 6.2. -0.4 13.8 o. o. o. 1.1423. 0.003 0.15'1'
19. 7.2.-10.0 14.1-1. -8. o. 1.2227. 0.776 0.0
19. 8.2.-90.0 14.2-2. 1. O. 1.1103. 0.071 0.007
19. 9.2. 0.0 15.3 1. 2. 3. 1.2651. 0.221 0.001
19.10.2. 0.0 15.1 o. 2. 3. 1.2290. 0.001 0.172
19.11.2. 0.0 13.5-1. 2. 3. 1.2250. 0.003 '0.079
19.12.2. 0.0 14.3 2. -2. 1. 1. 61'~. 0.001 O.9Q6
19.13.2. 0.0 15.6 1. o. ") 1.178C). 0.0 0.962t...

19.14.2. 0.0 15.6 2. 2. 1 • 1.2581. 0.0 o. 9 ft 7
19.15.2.-88.1 15 .. 3 L. -30 O. 1.2585. 0.012 0.018
19.16.2. -4·.1-67.3 O. -5. 3. 1.104S. 0.007 0.078
19.17.2. -3.8 15.2 o. 1. 2. 1. 456. 0.006 0.209
19.18.2. 0.0 11.9 O. 0.-4, 1. 760. 0.002 0.316





-- -_ .... - . . . . - -_ .....- .
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3-.15.2.-86.3 0-. 1 1. - 2. 1. 9.2493. 0.279 O.OlB
3.16.2. --2.3-82.5 o. -4~ 4. 9. J. 096. O. 14't 0.079
3.17..2. -2.0 0.0 0 .. 2. 3. 9. 365. 0~117 0.194
3.18.2. 1.8 -3.3 o. 1. -3. 9. 69't. 0.081 0.222
3.19.2. 1.8-15.2 o. 1. 1. 9. 97. 0.148 0.877
4. 1.2.-88.3 7.1 3. -2. 0.15.1974. 0.013 11.138
4. 2.2. -1.3 6. ;?'-1. -1. 2. 1.1244. 0.003 0.320
4. 3.2. 4 .. C? 6.7 1. -2. o. 9.1715. 0.008 8.034
it. 5.2. 5.0 6.7 1. -2. 3.14.3103. 56.591 0.001
't. 6.2 .. 6.3 5.3 1. -1. 1.14.2910. 0.044- 1. 975
4. 1.2. -3.3 5.6 o. -9. 1.15.1457. 31.191 0.005
4. 8.2.-83.3 5.7-1. o. 1.14.1985. 0.795 0.160
4. 9.2. 6.7 6.8 2. 1. it. 1 5 • 40 07. 5.278 0.014
4.10.2. 6.7 6.6 1. 1. 't. 10. 3 it'+ 5. 0.051 0.739
4.11.2. 6.7 5.0 O. 1. it. 2.3 it82. 0.017 0.087
4.12.2. 6.7 5.8 3. - 3. 2. 1.1654. 0.001 0.989

-4.13.2. 6.7 7.1 2. -1. 3.15.1414. 0.014· l't.'t61
4.1'1-.2 .. 6.7 7.1 3. 1. 2 .. 15.3158. 0.006 14.165
it. 15. 2 • - 8 1 • 't 6.8 2. -4. 1.15.1836. O. (>'to 0.247
4.16.2 .. 2.6-75.8 1. -6. 'te 1 5. 27 66. 0.102 1.033

-'t.17.2. 2.9 6.7 i. o. 3.15. 1415. O. 08,8 2.326
4.18.2. 6.7 3. 't 1. -1.-3. 9.1969. 0.034 1.565
4.19.2. 6.7 -8.5 1. -1. 1 • 9.1775. 0.014 4.259
5. 1.2.-93.3 0.4 2. 0.-3.1 4 .2552. 68.80 5 14.000
5. 2.2. -6.3 -0.5-2. 1.-1. 1.2027. 6.189 1. 000
5. 3.2-. -0.1 0.0 o. 0.-3. 9.2091. 53.982 9.000
5. 4.2. -5.0 -6.T-1. 2.-3.1'+~3103. 56.591 13.999

. 5. 6.2 • 1.3 -1.4 0.- 1.-2.14.1074. 163.588 13.991
5. 7.2. -8.3 -1.1-1. - 7 ~ - ? • lit. 2 3 2 8 • 97.143 10.870
5. 8.2.-88.3 -1.0- 2. 2. -2. ll-. 3155. 56.1 it7 13.817
5. 9.2. 1.7 0.1 1. 3. 1.14. 1298. lr;0.465 12.586
5.10.2. 1.7 -0.1 o. 3. 1.10. 485. 258.925 9.981
5.11.2. 1.7 -1.7-1. 3. 1. 2. 629. 39.968 1.996
5.12.2. 1.7 -o.q 2. -1.-1. 1.1722. 7.283 1.000
5.13.?. 1.7 0.4 1. 1.. 0.14.1966. 89.311 14.000
5.14.2. 1.7 094 2. 3.-1.14. 710. 2'!7.303 14.000
5.15.2.-86.4 0.1 1. -2.-2.14.2378. 74.291 13.914
5.16.2. -2.4-82.5 O. -4. 1.1 4 .1807. 97.30 l t 13.981
5.11.2. -2.1 0.0 o. 2. 0.14.2081. 84.422 13.992
5;.18.2. 1.7 -3.3 o. 1.-6. 9.1432. 78.862 8.996
5.19.2. 1.7-15.2 0.- 1.-2. 9.2137. 52.826 8.999
6. 1.2.-94.6 1~8 2. ';'1. -1. l't. 30 75. 0.038 13.2't5
6. 2.2. -7.6 O. C)- 2. o. 1. 1.1717. 0.006 0.741
6. -3.2. -1.4 1.4 0.0- -1.-1. 9.1419. o. 051 8.826
6. 4.2. -6.3 -5.3-1. 1.-1.14.2010. ' 0.044 12.025
6. 5.2. -1.3 1.4- o. -1. 2.1'+.1074. 163.588 0.009
6. 7.2. -9.6 003-1. -8. 0.14.2664. 19.C22 0.030
6. 8.2.-89.6 0.'+- 2. 1. 0.14.2334~ 0.716 0.920
6. 9.2. 0.4 1.5 1. 2. 3.14.1272. 15.589 0.078









~ .-.... _.- ....
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14.12.2. 0.0 -1.3 o. -4. o. 1.206Q. 0.0 0.844
14.13.2. 0.0 0.0-1 .. -2. 1.17.1857. 0.001 10./t19
14.15.2.-88.1 -0.3-1. -5.-1.16.2021. 0.611 0.016
14.16.2. -4.1-82.9-2. -7. 2.. 17.2444. 0.122 0.074
1'+.17.2. -3.8 -0.4-2. -1. 1.17.2't15. 0.050 0.182
1't.18.2. 0.0 -3.7-2. -2.-5" 9.1851. 0.030 0.110
14.19.2. 0.0-15.6-2. -2.-1. 9.2581. 0.005 o. /t5 3
15. 1.2. -6.9 0.3 1. 2.-1.16. 241. 5.149 15.908
15. 2.2. 80.1 -0.6-3. 3. 1. 1.1840. 0.043 0.966
15. 3.2. 86.3 -0. 1-1. 2.-1. 9.2493. 0.279 8.982
15. 4.2. 81.4 -6.8-2. 4.-1.15.1836. 0.6 /tO 14.753
15. 5.2. 86.

'
+ -0.1-1- 2. 2.14.2378. 74.291 0.086

15. 6.2. 87.7 -1.5-1. 3. a.lit·.2f;6 /t. 0.415 12.707
15. 7.2. 78.1 -1.2-2. -5. 0.16. 420. lAO.528 0.334
15. 8.2. -1.9 -1.1-3. 4. 0.1"-.3350. 0.788 5.724
15. 9.2. 88.1 0.0 o. 5. 3.16.3580. 6.640 0.830
15.10.2. 88.1 -0.2-1. 5. 3.10.2835. 0.329 8.269
15.11.2. 88.1 -1. A- 2. 5. 3. 2.2958. 0.071 1.464
15.12.2. 88.1 -1.0 1. 1. 1. 1.2052. 0.038 1.000
15.13.2. 88.1 0.3 o. 3. 2.16. 828. 1.491· 15.990
15.1L~.2. 88.1 0.3 1. 5. 1.16.2021. 0.611 15. 9B L~

15.16.2. 84.0-82.6-1. -2. 3.16.3188. O.lt7/t 13.049
15.17.2. 84.3 -0.1-1. 4. 2.16.2166.• 0.621 14.664
15.18.2. 88.1 -3.4-1. 3.- lt. 9.2157. 0~347 8.338
15.19.2. 88. 1- 15. 3- 1 • 3. o. 9.2585. 0.273 8.836
16. 1.2.-90.9 82.9 2. 4.-4.17.3406 •. 0.089 16.575
16. 2.2. -3.9 ;82.0- 2. 5.-2. 1.1662. 0.012 0.864
16. 3.2 .. 2.3 82.5 o. 4. -It. 9.1096. . 0.144 8.921
16. 4.2. -2.6 75.8-1. 6.-4.15.276b. 0.102 13.967
16. 5.2. 2.4 82.5 O. 4.-1.14.1807. 97.304 0.019
16. 6.2. 3.7 81.1 o. 5.'-3.14. 760. o .ll 66 9.655
16. 7.2. -5.9 81.4-1. -3.-3.16.2913. 19. 9 3!~ 0.077
16. 8.2.-85.9 81.5-2. 6.-3 •. 14.1711. 1.055 1.893
16. 9.2. 4.1 82.6 1. 7. 0.17.1819. 13.327 0.208
16.10.2. 4.] 82. 1+ o. 7. 0.10.J.732. 0.194 5.192
16.11.2. 4 ... 1 80. A-I. 7. o. 2 .. 1622. 0.:>56 0.763
16.12.2. . 4.1 8] .6 2. 3.-2. 1.1287. 0.014 0.999
16.13.2. 4.1 82.9 1. 5.-1.'17.2 4/+7. 0.1.21 10.953
16.14.2. 4.1 82.9 2. 7.-2.17.2444. 0.122 10.926
16.15.2.-84.0 82.6 1. 2.-3.16.3188. 0.47'~ 2.951
16.17.2. 0.3 82.5 o. 6.-1.17.1406. 0.296 12..118
16.18.2. 4.1 79.2 O. 5.-7. 9.1097. 0.193 6.661
16.19.2. 4.1 67.3 o. 5.-3. Q.1048. 0.162 8.316
17. 1.2.-91.2 0.4 2. -2.-3.18.2389. 0.056 16.923.
17. 2.2. -4.2 -0.5-2. -1.-1. 1. 339. 0.029 0.71.9'
17. 3.2. 2.0 0.0 o. -2.-3. 9. 365. 0.177 8.806
17. 4.2. -2.9 -6.7-1 .. 0.-3.15.1'115. 0.088 12 .. 674
17. 5.2. 2.1 0.0 o. -2. 0 .. 14.2081. 84.422 0.008
17. 6.2. 3.4 -1.4 0" -10-201 4 ,,1590. 0.131 6.613





1955 ATT~IBUTE DISTANCES SET 3
1.·.~.3. 1.228
1. 3.3. 0.039
1. 4.3. 0.58·)
1. 5.3. 5811.098
1. 6.3. 2.972
1. 7.3. 1727.539
1. 8.3. 77.216
1. 9.3. 566.171
1.10.3. 2.589
1.11.3. 6.335
1.12.3. 0.070
1.13.':'·. 0.050
1.14.3. 0.041
1.15.3. 29.433
1.16.3. 6.497
1.17.3. 2.019
1.18.3.. 1.125
1.19.30' 0.480
2. 1.3. 1.228
2. 3.3. 1.267
2. 4.3. 0.639
2. 5.3. 5809.875
2. 6.3. 1.74/+
2. 7.3. 1726.310
2. 8.3. 75.98 S'
2. 9.3. 584.943
2.10.3. 1.361
2.11.3. 5.107
2.12.3. 1.298
2.13.3. 1.278
2.14.3. 1.269
2.15.3. 28.205
2.16.3. 5.269
2.17.3. 0.791
2.18.3. 0.103
2.19.3. 0.748
3. 1.3. 0.039
3. 2.3. 1.267
3. 4.3. 0.628
3. 5.3. 5811.141
3. 6.3. 3.011
3. 7.3. 1727.578
3. 8.3. 77.255
3. 9.3. 586.210
3.10.3. 2.628
3.11.3. 6.374
3.12.3. 0.031
3.13.3. 0.011
3.14.3. 0.002
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3.15.3.
3.16.3.
3.17.3.
3.18.3.
3.19.3.

,__ 4.1.3.
4. 2.3.
4. 3.3.
4. 5.3.
4. 6.3.
4. 7.3.

..~_ .. Jt. .8 .. 3.•.
4. 9.3.
4.10.3.
4.11.3.
4.12.3.
4.13.3.
4.14.3.
4.15.3.
4.16.3.
't.17.3.
't.18.3.
4.19.3.
5. 1.3.
5. 2.3.

. 5. 3.3.
5. 4.3.
5. 6.3.
5. 7 .. 3.
5. 8.3.
5. 9.3.
5.10.3.
5.11.3.
5.12.3.
5.13.3.
5.14.3.
5.15.3.
5.16.3.
5.17.3.
5.18.3.
5.19.3.
6. 1.3.
6. 2.3.
6. 3.3.
6. 4.3.
6. 5.3.
6. 7.3.
6. 8.3.
6. 9.3.

29.472
6.536
2.058
1.164
0.519
0.589
0.639
0.628

5810.512
2.383

1726.950
76 .. 627

585.582
2.000
5.746
0.659
0.639
0.630

28.844
5.9::>8
1.'t30
0.536
0.109

5811.0CJ8
5809.875
5811.141
5810.512
5808.129
4083.569
5733.887
5224.930
5808.512
5804.766
5811.172
5811.145
5811.1 Lt1
5781.668
5804.602
5809.078
5809 .. 973
5810~617

2.972
1.744
3.011
2.383

5808. L~9
1724.566

74.244
583.199

144
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.6.10.3.
6.11.3.
6.12.3.
6. i"3. :3 •
6.14.3.
6.15.3.
6.16.3.
6.17.3.
6.18.. 3.
6.19.3.
7. 1.3.
7. 2.3.
7. 3.3.
7. 4.3.
7. 5.3.
.,. 6.3.
7. 8.3.
7. 9.3.
7.10.3.
7.11.3.
7.12.3.
7.13.3.
7.1 It. 3.
7.15.3.
7. 16. 3.
7.17.3.
7.18.3.
7.19.3.
8. 1.3.
8. 2.3.
8. 3.3.
8. 4.3.
8. 5.3.
8. 6.3.
8. 7.3.
8. 9.3.
8.10.3.
8.11.3.
8.12.3.
8.13.3.
8.14.3.
8.15.3.
8.16.3.
8.17.3.
8.18.3.
8.19.3.
9. 1.3.
9. 2.3.
9. 3.3.

0 •.383
3.363
3.042
3.022
3.013

26.461
3.525
0.953
1.847
2.492

1727.539
1726.310
1727.578
1726.950
4083.569
1724.566
1650.323
1141.367
1724.950
1721.204
1727.609
1727.589
1727.580
1698.106
1721.042.
1725.520
1726. l t14
1727.05CJ

77.216
75.988
77.255
76.627

5733.887
74.244

1650.323
508.955
74.627
70.881
77.286
77.266
77.257
47.783
70.719
75.197
76 0 091
76.736

586.171
584.943
586.210

145



9. 4.3.
9. 5.3.
9. 6.3.
9. 7. 3.
9. 8.3.
9.10.3.
9.11.3.
9.12.3.
9.13.3.
9.14.3.
9.15.3.
9.16.3.
9.17.3.
9.18.3.
9.19.3.

10. 1.3.
10. 2.3.
10. 3.3.
10. 4.3.
10. 5.3.
10. 6.3.
10. 7.3.
10. 8.3.
10. 9.3.
10.11.3.
10.12".3.
10.13.3.
10.14.3.
10.15.3.
10.16.3.
10.17.3.
10.18.3.
10.19.3.
11. 1.3.
11. 2.3.
11." 3.3.
ll. 4.3.
ll. 5.3.
ll. 6.3.
11. 7'.3.
E. 8.3.
11. 9.3.
11.10.3.
11.12.3.
11.13.3.
11. 14.3.
11.15.3.
11.16.3.
11.17.3.

585.582
5224.930
583.199

1141.367
508.955
583.582
579.836
586.241
586.221
586.212
556.738
579.674
584.152"
585.04"6
585.691

2.589
1.361
2.628
2.000

5808.512
0.383

1724.950
74.627

583.582
3.7't6
2.659
2.639
2.630

26.844
3.908
0.570
1.464
2.109
6.335
5.107
6.374
5.746

5804.766
3.363

1721.204
70.881

579.836
3.746
6.405
6.385
6.376

23.098
0.162
4.316
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11.18.3. 5.210 147
-- -

11.1CJ.3. 5.855
12. 1.3. 0.070
12. 2.3. 1.298
12. 3-.3. 0.031
12. 4.3. 0.659
12. 5.3. 5811.172
12. 6.3. 3.042
12. 7.3. 1727.609
12. 8.3. 77.286
12. 9.3. 586.241
12.10.3. 2.659
12.11.3. 6.405
12.13.3. 0.020
12.14.3. 0.029
12.15.3. 29.503
12.16.3. 6.567
12.17.3. 2.089
12.18.3. 1.195
12.19.3. 0.550
13. 1.3. 0.050
13. 2.3. 1.278
13. 3.3. 0.011
13. 4.3. 0.639
13. 5.3. 5811.145
13. 6.3. 3.022
13. 7.3. 1727.589
13. 8.3. 77.266
13. 9.3. 586.221
13.10.3. 2.639
13.11.3. 6.385
13.12.3. 0.020
13.14.3. 0.009
13.15.3. 29.483
13.16.3. 6.547
13.17.3. 2.069
13.18.3. 1.175
13.19.3. 0.530
14. 1.3. _ 0.041
14. 2.3. 1.269
14. 3.3. 0.002
14. 4.3. 0.630
14. 5.3. 5811.141
14. 6.3. 3.013
14" 7.3. 1727.5RO
14. 8.3. 77.257
14. 9.3. 586.212
1It. 10.3. 2.630
l lt.l1.3. 6.376



1,4.12.3.
14.13.3.
14.15.3.
14.i"6.:L
14.17.3.
14.18.3.
14.19.3.
15. 1.3.
15. 2.3.
15. 3.3.
15. L~.3.

15. 5.3.
15. 6.3.
15. 7.3.
15. 8.3.
15. 9.3.
15.10.3.
15.11.3.
15.12.3.
15.13.3.'
.15. 11~. 3.
15.16.3.
15.17.3.
15.18.3.
15.19.3.
16. 1.3.
16. 2.3.
16. 3.3.
16. 4.3.
16. 5.3.
16. 6.3.
16. 7.3.
16. 8.3.
16. 9.3.
16.10.3.
16.11.3.
16.12.3.
16.13.3.
16.14.3.
1'6.15.3.
16.17.3.
16.18.3.
16.19.3.
17. 1.3.
17. 2.3.
17. 3.3.
17 .. 4 .. 3.
17. 5.;3.
17. 6.3.

0.,029
0.009

29.474
6.538
2.060
1.166
0.521

29.433
28.205
2,9.472
28.844

5781.668
26.461

1698.106
47.783

556.738
26.8 /+4
23.098
29.503
29.483
29.474
22.936
27.414
28.308
28.953
6.497
5.269
6.536
5.908

5804.602
3.525

1721.0/t2
70.719

579.674
3.908
0.162
6.567
6. Sit7
6.538

22.936
4.478
5.372
6.017
2.019
0.791
2.058
1.430

5809.078
0.953

148



17. 7.3.
17. 8.3.
17. 9.3.
17.10.3.
17.11.3.
17.12.3.
17.13.3.
17.14.3.
17.15.3.
17.16.3.
17.18.3.
17.19.3.
1E,3. 1.3.
18. 2.3.
lA. 3.3.
18. 4.3.
18. 5.3.
18. 6.3.
18. 7.3.
18. 8.3.
18. 9.3.
18. 10.3.
18.11.3.
18.12.3.
18.13.3.
18.14.3.
18.15.3.
18.16.3.
18.17.3.
18.19.3.
19. 1.3.
19. 2.3.
19. 3.3.
19. 4.3.
19. 5.3.
19. 6.3.
19. 7.3.
19. 8.3.
19. 9.3.
19.10.3.
19.11.3.
19.12.3.
19.13.3.
19.14.3.
19.15.3.
19.16.3.
19.17.3.
19.18.3.

1725.520
75.197

584.152
0.570
4.316
2.089
2.069
2.060

27.'t14
4.478
0.894
1.539
1.125
0.103
1.164
0.536

5809.973
1.847

1726.41't
76.091

585.046
1.464
5.210
1.195
1.175
1.166

28.308
5.372
0.894
0.645
0.480
0.748
0.519
0.109

5810.617
2.492

1727.059
76.736

585.691
2.109
5.855
0.550
0.530
0.521

28.953
6.017
1.539
O. 6't 5

149



- ...-.

1963 ATTRIDUTE DISTANCES SET 3

150

1. 2.3.
1. 3.3.
1. 4.3.
1. 5.3.
1. 6.3.
1. 7.3.
1. 8.3.
1. 9.3.
1.10.3.
1.11.3.
1.12.3.
1.13.3.
1.14.3.
1.15.3.
1.16.3.
1..17.3.
1.18.3.
1.19.3.
2. 1.3.
2. 3.3.
2. 4.:3.
2. 5.3.
2. 6.3.
2. 7.3.
2. 8.3.
2. 9.3.
2.10.3.
2.11.3.
2.12.3.
2.13.3.
2.14.3.
2.15.3.
2.16.3.
2.17.3.
2.18.3.
2.19.3.
3. 1.3.
3. 2.3.
3. 4.3.
3. 5.3.
3. 6.3.
3. 7.3.
3. 8.3~

3. 9.3.
3.10.3.
3.11.3.
3.12.3.
3.13.·3.
3.14.3.

2.295
0.292
0.842

12541.262
7.399

3611.302
111.043

1408.064
15.699
27.812

0.433
0.399
0.371

76.657
16.988

6.577
5.676
0.988
2.295
2.587
1.453

12538.969
5.10/t

3609.007
108.74·8

1405.770
13.404
25.517

2.728
2.694
2.666

74.362
14.693

4.282
3.381
1.307
0.292
2.587
1.134

125'il.555
7.691

3611.59 /t
111.335

1408.357
15,,991
28.104

0.1l.·1
0.107
0.079



~~15.3.

3. 16.3.
3.17.3.
3. :il~. 3·.
3.19.3.
4. 1.3.
4. 2.3.
4. 3.3.
4. 5. 3.
4. 6.3.
4. 7.3.
4. 8.3.
4. 9.3.
4.10.3.
4.11.3.
4.12.3.
It.13.3.
'+.14.3.
4.15.3.
't.16.3.·

.4.17.3.
it. 18.3.
It. 19.3.
5. 1.3.
5. 2.3.
5. 3.3.•
5. 4.3.
5. 6.3.
5. 7.3.
5. 8.3.
5. 9.3.
5.10.3.
5.11.3.
5.12.3.
5.13.3.
5.14.3.
5.15.3.
5.16.3.
5.17.3.
5.18.3.
5.19 .. 3.
6. 1.3.
6. 2.3.
6. 3.3.
6. 4.3.
6. 5.3 ..
6. 7.3.
6. B.3.
6. 9.3.

76·949
17.280

6.869
5.968
1.280
0.842 
1.453
1.134

12540.422
6.557

3610.'t60
110.201

1407.223
14.857
26.970

1.275
1.241
1.213

75.815
16.146

5.735
't. e3/t
0.146

12 5't 1. 26 2
12538.969
12 5/t1.555
12 5 't 0 • 't2 2
12533.859

8929.961
1?430.219
11133.188
12525.559
12513.lj41
12 5't1.6 P. 8
12541.652
125';1.633
12464.602
1?52 It.270
1253't.680
12535.586
12540.270

7.399
5.104
7.691
6.557

12533.859
3603.903

103.644
1 l tOO.666
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6.10.3.
6.11.3.
6.12.3.
6.13.3.
6.14.3.
6.15.3.
6.16.3.
6.17.3.
6.18.3.
6.19.3.
7. 1.3.
7. 2.3.
7. 3.3.
7. 'to 3.
7. 5.3.
'7. 6.3.
7. 8.3.
7. 9.3.
7.10.3.
7.11.3.
7.12.3.
7.13.3.
7.1L~.3.

7.15.3.
7.16.3.
7.17.3.
7.18.3.
7.19.3.
8. 1.3.
8. 2.3.
8. 3.3.
8. 4.3.
8. 5.3.
8. 6.3.
R. 7.3.
8.' 9.3.
8.10.3.
8.11.3.
8.12.3.
8.13.3.
8.14.3.
8.15.3.
8.16.3.
8.17.3.
8.18.3.
8.19.3.
90 1 .. 30
9. 2.3.
9. 3.3.

8.300
20.413

7.832
7.798
7.770

69.258
9.589
0.822
1.723
6.411

3611.302
3609.007
3611.594
3610.460
8929.961
3603.903
3500.259
2203.237
3595.603
3583.490
3611.735
3611.701
3611.673
3534.645
3594.314
3604.725
3605.626
3610.314

111.043
108.748
111.335
110.201

12430.219
103.64/+

3500.259
12<)7.021

95.344
83.231

111.4·76
111.442
111.414

34.386
94.055

1 04·.1~66

105.367
11.0.055

I/i-OB.064
1405.770
1408.357
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9. 4.3.
9. 5.3.
9. 6.3.
9. 7.3.
9. 8.3.
9.10.3.
9.11.3.
9.12.3 ..
9.13.3.
9.14.3.
9.15.3.
9.16.3.
9 ... 17.3.
9.18.3.
9.19.3.

10. 1.3.
10. 2.3.
10. 3.3.
10. 4·.3.
10. 5.3.
10. 6.3.
10. 7.3.
10. 8.3.
10. 9.3.
10.11.3.
10.12.3.
10.13.3.
1::>.14.3.
10.15.3.
10. H,. 3.
10.17.3.
10.18.3.
10.19.3.
ll. 1.3.
11. 2.3.
11. 3.3.
11. 4.3.
11. 5.3.
11. 6.3.
11. 7.3.
11. 8.3.
11. 9.3.
11.10.3.
11. 1? 3.
11.13.3.
11.14.3.
11.15.3.
11.16.3.
11.17.3.

__ •• 0,,_.

1407.223
11133.188

1'tOO.666
2203.237
1297.021
1392.365
1380.253
1408.498
1408.464
14·08 .'~36

1331.408
]391.076
1't01.488
1'~02.389
1407.077

15.699
13.40't
15.991
14.857

12525.559
8.300

3595.603
95.34't

1392.3t·5
12.113
16.132
16.098
16.070
60.958

1.289
9.122

10.023
14.711
27.812
25.517
28.104
26.970

12513.441
20.413.

3583.490
83~231

1380.253
12.113
28.245
28.211
28.183
48.845
10.82't
21.235

. . --. --.- - ...-:":..



11.18.3.
11.19.3.
12. 1.3.
12. 2.3.
12. 3.3.
12. 4.3.
12. 5.3.
12. 6.3.
12. 7.3.
12. 8.3.
12. 9.3.
12.10.3.
12.11.3.
12. 13.3.
12.14.3.
12.15.3.
12.16.3.
12.17.3.
12.18.3.
12.19.3.
13. 1.3.
13. 2.3.
13. 3.3.
13. 4.3.
13. 5.3.
13. 6.3.
13. 7.3.
13. 8.3.
13. 9.3.
13.10.3.
13.11.3.
13.12.3.
13.14.3.
13.15.3.
13.16.3.
13.17.3.
13.18.3.
13.19.3.
14. 1.3.
14. 203.
14. 3.3.
14. 4.3.
14. 5.3.
llj. 6.3.
14. 1.3.
14. 8.3.
14. 9.3.
14.10.3.
14.11.3.

22.1.36
26.824

0.4·33
2.728
0.141
1.275

12541.688
1.832

3611.735
111.476

litO 8. 49 8
16.132
28.245

0.03/+
0.062

17.090
17.421
7.010
6.109
1.4·21
0.399
2.694
0.107
1.241

12541.652
1.798

3611.701·
111.442

1408.{t64
16.098
28.211
0.034
0.028

71.056
11.381
6.916
6.015
1.381
0.311
2.666
0.079
1.213

12541.633
1.710

3611.673
111.414·

1408.L~36

16.070
28.183
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14.12.3.
14.13.3.
1/t.15.3.
14.16.3.
14.17.3.
14.18.3.
14.19.3.
15. 1.3.
15. 2.3.
15. 3.3.
15. 4.3.
15. 5.3.
15. 6 .. 3.
15. 7.3.
15. 8.3.
15. 9.3.
15.10.3.
15.11.3.
15.12.3.
15.13.3.
15.14.3.
15.16.3.
15.17.3.
15.18.3.
15.19.3.
16. 1.3.
16. 2.3.
16. 3.3.
16. 4.3.
16. 5.3.
16. 6.3.
16. 7.3.
16. 8.3.
16. 9.3.
16.10.3.
16.11.3.
16.12.3.
16.13.3.
16.14.3.
16.15.3.
16.17.3.
16.18.3.
16.19.3.
17. 1.3.
17. 2.3.
17. 3.3.
17. 4.3 ..
17. 5.3.
17 .. 6.3.

0.062
0.028

77.028
17.359
6.948
600 l t-7
1.359

76.657
74.362
76.9(+9
75.815

12't64. 60 2
69.258

3534.645
34.386

1331.408
60.958
48.845
77.090
77.056
77.028
59.669
70.080
70.981
75.669
16.988
14.693
17.200
16.1't-6

12524.270
9.589

3594.314
94.055

1391.076
1.289

10.824
17.421
17.387
17.359
59.669
10.'tl1
11.312
16.000

6.577
4.282
6.869
50735

12534.680
0.822
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17. 7.3.
17. 8.3 •.
17. 9.3.
17.10.3.
17.11.3.
17.12.3.
17.13.3.
17.14030
17.15.3.
17. 16.3.
17.18.30
17.19.3.
18. 1.3.
lB. 2.3.
18. 3.3.
18. 4.3.
18. 5.3.
18. 6.3.
18. 7.3.
18. 8.3.
18. 9.3.
18.10.3.
18.11.3.
1£1.12.3.
18.13.3.
18.14.3.
18.15.3.
18.16.3.
18.17.3.
18.19.3.
19. 1.3.
19. 2.3.
19. 3.3.
19. 4.3.
19. 5.3.
19. 6.3.
19. ·7.3.
19. 8.3.
19. 9.3.
19.10.3.
19 .. 11.3.
19.12.3.
19.13.3.
19.14.3.
19.15.3.
19.16.3.
19.17.3.
19.18.3.

• • _ 4 .'_0

3604.725
lOth 466·

l'tO 1. l~8 8
9.122

21 .. 235
7.010
6.976
64948

70.080
10.411

0.901
5.589
5.676
3.381
5.968
4.834

12535.586
1.723

3605.626
105.367

1402.389
10.023
22.136

6.109
6.075
6.047

70.981
11.312

0.901
4.688
0.988
1.307
1.280
0.146

12540.270
6.411

3610.314
110.055

1407.077
14.711
26.824

1.421
1.387
1.359

75~669

16.000
5.589
4.688

....



1955 DYADiC BEHAV lUR SET 'I'
·157

10.002 4 -0.349 -0.',52 -0.054 -0.307 -0.229 -0.466 -0.112
100'03 '+ -0.349 -0.530 -0.05'1' -0.307 -0.229 -0.lt66 -0.112
10004 4 -0.349 -.C.'t52 -0.05't -0.307 -0.229 -0.466 -0.112
10005 't -0.349 -0.648 -0.055 -0.307 -0.229 2.146 -0.112
10006 4 - 0.349 -0.413 -0.053 -0.307 -0.229 -0 .. 466 -0.112
10u07 4 -0.349 -0.4·13 -0.053 0.363 2.494 2.146 -0.112
10008 4 -0.349 -0. '11 3 -0.053 -0.307 -0.229 -0.466 -0.112
10009 4 -0.349 -0.'+13 -0.053 -0.27£' -0.112 -0.466 -0.112
10010 4 -0.349 -0.64·8 -0.055 -0.307 -0.229 -0.466 -0.112
10011 4 2.245 -0.452 -0.05'+ -0.307 -0.229 -0.466 -0.112
10012 4 -0.349 "':'0.5'\70 -0.054 -0.307 -0.229 -0.466 -0.112
lU013 it -0.3'+9 "':.0.530 -0.054 -0.307 -0.229 -0.466 -0.112
10014 4 -0.349 -0.6'1'8 -0.055 -0.307 -0.229 -0.466 -0.112
10015 4 -0.349 -0.413 -0.053 0.035 1.166 2.146 2.444
10016 4 -0.349 -0.413 -0.053 -0.307 -0.229 -0.466 -0.112,

-0.3071001-' 4 - o. 3't9 -0. '1·52 -0.054 -0.229 -0.466 -'0.112
10018 't -0.3'1'9 ':0.64·8 -0.055 -0.307 -0.229 -0.466 -0.112
1C019 4 -0.349 -0.530 -0.054 -0.307 -0.229 -0.466 -0.112
20001 4 -0.349 -'0.452 - 0.055 -0.307 -0.229 -0.46.6 -0.112
20003 4 O.9't8 -0.491 -0.055 ':0.3·07 -0.229 -0.'+66 -0.112
20004 4 0.948 0.957 -0.053 0.997 1.099 2.146 -0.112
20CU5 4 0.9it8 -0.530 -0.055 0.967 1.065 2. 14·6 -0.112
20C06 4 -0.3'1'9 0.-(61 -0.054 -0.307 -0.229 -0.466 -0.112
20CO-' 4 0.9/+8 1.583 -0.053 2.723 2.847 2.146 -0.112
20000 ,~ -0.3't9 0.683 -0.054 0.567 0.662 2.1lt6 -0.112
20009 4 3.5/+3 1.191 -0.053 2.650 2.780 -0.466 -0.112
20010 't -0.3'+9 -0.609 -0.055 -0.307 -0.229 -0.'t66 -0.112
20011 'i' 2.245 0.291 -0.054 -0.307 -0.229 -0.466 -0.112
20012 '1. -0.349 -0.570 -0.055 -0.307 -0.229 -0.466 -0.112
20013 4 -0.3'1'9 -0.452 -0.055 -0.307- -0.229 -0.466 -0.112
20014 4 -0.3'1'9 -0.4-52 -0.055 -0.307 -0.229 -0.466 -0.112
20015 it 0.948 0.839 -0.054 -0.256 -0.179 -0.466 -0.112
20016 4 -0.349 0.800 -0.054 -0.234 -0.162 -0.466 -0.112
20017 4 -0.349 0.5(.,5 -0.054 -0.300 -0.213 2.146 -0.112
20018 't -0.349 -0.6 /tS -0.055 -0.307 -0.229 -0.'1'66 -0.112
2U019 4 -0.349 -0.100 -0.054 -0.307 -0.229 -0.466 -0.1l2
30001 4 -0.349 -0.530 -0.054 -0.307 -0.229 -.0.466 -0.112
30002 4 0.948 -0.491 -0.05't :-0.307 -0.229 -0'.466 -0.112
3000 it 4 -0.349 -0.491 -0.054 -0.307 -0.229 -0.466 -0.112
3(;005 4 -0.349 -0.648 -0.055 -0.307 -0.229 -0.466 -0.112
30U06 4 -0.349 - O. 5 30 -0.054 -0.307 -0.229 -0.466 -0.112
30007 4 -0.349 -0.296 -0.053 -0.307 -0.229 -0.466 -0.112
30008 It -0.3 /tlJ -0. /1'52 -0.054 -0.307 -0.229 -0.466 -0.112
30009 4 0.948 -0.335 -0.053 -0.205 -0.112 -0.466 -0.112
30010 4 -0.349 -0.648 -0.055 -0.307 -0.229 -0.466 -0.112
30011 4 -0.349 -0.491 -0.054 -0.307 -0.229 -0.466 -0.112
30012 4 0.9l~8 -<.'.530 -0.054 -0.285 -0.112 -0.466 -O.112
30013 4 -0.3l~9 -0.570 -0.054 -0.307 -0.229 -0.49 6 -0.112
3001 !-t

j. -0.349 -0.648 -0.055 -0.307 -0.229 -0.466 -0.112,.
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30015 4 -0.349 -0.374 -0.054 -0.307 -0.229 -0.466 -0.112
30016 4 -0.349 -0.413 - 0.05 It -0.307 -0.229 -0.466 -0.112
30017 4 -0.349 -0.491 -O.OSL,- -0.300 -0.229 -0.466 -0.112
30018 1+ -0.3'i-9 - O. 6 /t8 -0.055 -0.307 -0.229 -0.466 -0.112
30019 't 0.9it-8 -0.4-13 -0.054- 0.'d17 It. 34't -0.466 -0.112
40001 4 -0.349 -0.452 - 0.055 -0.307 -0.229 -0.466 -0.112
'i-0002 4 0.948 0.957 -0.054 -0.278 -0.061 2.146 -0.112
40003 4 -0.349 -0.491 -0.055 -0.307 -0.229 -0.466 -0.112
40005 4 -0.3 /+9 -O~530 -0.055 -0.307 -0.229 -0.466 -0.112
40006 't -0.349 1.113 -0.054 -0.307 -0.229 :-0. '~66 -0.112
40u07 4 3.543 2.718 -0.053 O.93e 0.477 2.146 -0.112
40008 4 0.948 1.231 -0.054 -0.300 -0.229 2.146 -0.112
'tOG09 4 0.9itS 2.209 - 0.053 -0.125 -0.129 2.146 -0.112
40010 Lt· -0.349 -0.609 -0.055 -0.307 -0.229 -0. "-66 -0.112
40011 4 -0.349 0.448 -0.054 -C.307 -0.229 -0.466 -0.112
40012 4 -0.3'+9 -0.530 -0.C55 -0.307 -0.229 -0.466 -0.112
ItOO13 4 - O. ::3'+9 -0.491 -0.055 -0.307 -0.229 -0.466 -0.112
40014 't -0.349 -0.491 -0.055 -0.307 -0.229 -0.466 -0.112
40015 4 4.840 1.700 -0.054 -0.074 -0.095 2.146 -0.112
40016 4 O. 9/~8 1.387 -0.054 -0.227 -0.179, -0./i-66 -0.112
40017 4 -0.3 /-t9 0.878 -0.05 /t -0.293 -0.213 -0.466 -0.112
40018 4 -0.349 -0.609 -0.055 -0.307 -0.229 -:0.466 -0.112
40019 It -0.3'+9 -0.061 -0.054 -0.307 -0.229 -0.466 -0.112
5COOl 4 - 0 • 3 It 9 ,~- 0 • 64 8 -0. OS 5 -0.307 -0.229 -0.466 -0.112
50002 4 0.9'1- 8 -0.530 -0.054 -0.140 -0.196 -0.466 -0.112
50003 4 -0.349 -0.6-4-3 -0.055 -0.307 -0.229 -0.466 -0.112
5000L:- 4 -0.3'+9 -0.530 -O.O:;'t -0.307 -0.229 -0. 4l~6 -0.112
50006 4 -0.3'+9 -(;.648 -0.055 -0.307 -:0.229 -0./t 66 15.225
50(i07 4 -0.349 -0.374 -0.053 -0.307 -0.229 -0.466 -0.112
50008 4 -0.349 -0.'t91 -0.054 0.429 -0.095 -0.LI-66 -0.112
50009 4 -0.31t9 -0.530 -0.054 5.578 0.830 -0./+66 -0.112
50010 4 - o. 3'-t9 -0.530 -0.054 -0.307 -0.229 -0.466 -0.112
50011 4 -0.349 -0.609 -0.055 -0.307. -0.229 -0.466 -0.112
50012 4 -0.349 -0.643 -0-.055 -0.307 -0.229 -0.466 -0.112
50013 4 -0.349 -0.648 -0.055 -0.;' 07 -0.229 -0.466 -0.112
50014 4 -0.349 - C. 643 -0.055 -0.307 -0.229 -0.466 -0.112
50015 't -0.349 -0.570 -0.054 -0.307 -0.229 -0.466 -0.112
50016 4 -0.349 -0.570 -0.054 -0.307 -0.229 -0.466 -0.112
50017 4 -0.349 -0.609 -0.055 -0.307 -0.229 -0.466 -0.112
50018 4 -0.3'+9 -0.570 -0. 05't -0 .. 307 -0.229 -0.466 -0.112
50019 4 -0.3't9 -0.609 -0.055 -0.. 307 -0.229 -0.466 -0.112
60001 4 -0.349 -0.413 -0_.055 -0.307 -0.229 -0.466 -0.112
6{)00~~' 4 -0.349 0.761 -0.054 -0.307 -0.229 -0.466 2 .l~44

60003 4 -0.3-4-9 -U.530 -0.0::5 -0.307 -0.229 -0.466 -0.112
60004 4 -0.349 1.113 -0.054 -0 0 307 -0.229 -0.466 -0.112
6(0005 4 -0.3/t9 -0.643 -0.055 -0.307 -0.229 -0.466 7.556
6e007 4 -00349 2.444 -0.053 -0.307 -0.229 -0.466 -0.112
60008 I.t -0.3'1-9 0.539 -0.054 -0.. 3 07 -0.229 -0.466 -0.112
60009 't -0.3 /+9 2.287 -0.053 5.031 9.758 -0.466 -0 .. 112
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9000't 4 0.948 2.209 -0.054 1.179 -0.061 2.146 -0.112
90005 4 -0.349 -0.530 -0.055 1.716 0.006 -0.'t66 -0.112
90006 't -0.349 2.2tH -0.054 4.3'tO 0.309 -0.466 -0 .. 112
9(,007 it 3.543 5.692 -0.053 5.·862 0.'t77 2.1 l !6 -0.112
90008 4 -0.3 tt9 1.896 -0.05'+ 4. 'r05 0.309 -0.466 -0.112
90010 4 -0.349 -0.648 -0.055 -0.307 -0.229 -0. 1.,.66 -0.1J.2
90011 4 -0.349 0.339 -0.054 2.570 0.107 2.146 -0.112
90012 't -0.349 - 0.452 -0.055 -0.30"7 -0.229 -0.466 -0.112
90013 4 -(),,349 -0.452 -0.055 -0.307 -0.229 -0.466 -0.112
90014 4 -0.3,+9 -0.491 -0.055 -0.307 -0.229 --0.466 -0.112
90015 4 2.245 2.835 -0.05'+ 2.898 0.141 2.146 -0.112
90016 4 -0.349 2.639 -0.054 3. lt66 0.208 -0.466 -0.112
90tH 7 4 2.245 ] • 3'~ 8 -0.054 4.281 0.292 2.146 -0.112
90018 4 -0.3't9 -0.609 -0.055 -0.307 -0.229 -0.466 -0.112
90019 4 -0.349 0.213 -0.055 -0.307 -0.229 2.146 -0.112

100001 'I- -0.349 -0 .. 6 LtS -0.055 -0.307 -0.229 -0.466 -0.1l.2
100002 4 -0.3't9 -0.609 -0.054 -0.307 -0.229 -0.466 -0.112
100003 4 -0.349 -0.6'1" 8 -0.055 -0.301 -0.229 -0.466 -0.112
100004 4 -0.349 -0,,609 -0.054 -0.307 -0.229 -0.466 -0.112
lUOOO 5 it -0 .. 3'1"9 -0.530 -0.053 -0.307 -0.229 -0.466 -0.112
100006 It -0.349 -0.648 -0.055 -0.307 -0.229 -0.466 -0.112
100007 4 -0.3'+9 - 0.530 -0.053 -0.307 -0 .. 229 -0.4f6 -0.112
100008 4 -0.3't9 -0.609 -0.054 -0.307 -0.229 -0.466 -0.112
100009 4 -0.3Lt-9 -0.648 -0.055 -0.307 -0 .. 229 -0.466 -0.112
100011 4 -0.3't9 -0.6'1"8 -0.055 -0.307 -0.229 -0.466 2 .. 't44
100012 ,~ -0 .. 3'1"9 -0.648 -0.055 -0.307 -0.229 -0 .. 466 -0 .. 112
10U013 4 -0.349 -0.6't8 -0.055 -0.307 -0.229 -0.466 -0.112
10001L: 4 - 0.349 -0.530 18.466 -0.307 -0.229 -0.466 -0.112
100015 4 -0.349 -0.648 -0.055 -0.307 -0.229 -0.466 -0.112
100016 4 -0.349 -0. alta -0.055 -0 .. 307 -0.229 -0.466 -0.112
100017 4· -0.349 -0.648 -0.0~;5 -0.307 -0.229 -0.466 -0.112
100018 4 -0.3'19 -0.570 -0.054 -0.307 -0.229 -0. (to6 -0.112
100019 4 - 0.3'1·9 -0.648 -0 .. 05 5 -0.301 -0 .. 229 -0.466 -0.112
110001 4 2.245 -0 .. /+52 :"0.055 -0.307 -0.229 -0.466 -0.112
110002 4 2.245 0.291 -0.054 -0.301 -0.229 -0.466 -0.112
110e03 4 -0 .. 349 -O.4S1 -0.055 -0.307 -0.229 -0.466 -0.112
11000 L;. '+ -0.349 o. '~4S -0.053 -0.307 -0.229 -0.466 -0.112
11(;OO~ 4 -0.3 Lt9 -0.(00) :'-0.055 -0.307 -0.229 -0.466 -0.112
11000b 4 -0.3't9 0.487 -0.053 -0.300 -0.129 -0.466 -0.112
110007 4 -0.349 0.639 -0.053 -0.301 -0 .. 229 -0.466 -0.112
110008 4 -0.3/t9 0.330 -0.054 -0.307 -0.229 .... 0 .. It£.6 -0.112
11000Sl 4 - 0.349 O.. B39.-0.053 0.225 6.597 -0.466 -0.112
110010 Lt -0.349 -0.648 -0.055 -0.307 -0.229 -0.466 -0~112

110012 4 -0.3't9 -O.:i70 -0.055 -0.30-' -0.229 -0.466 -0.112
110013 4 -0.34g -0.530 -0.055 -0.307 -0.229 -0.466 -0.112
110014 4 -0.349 -0. 't91 -0.055 -0.307 -0.229 -0.466 -0.112
110015 4 -0.349 0 .. 330 -0.054 -0.307 -0.229 -0.466 -0.112
110016 4 -0.349 0.437 -0.053 -0.307 -0.229 -0.466 -0.112
110017 4 -0.3't9 O.29i -0.054 -0.307 -0.229 -0.466 -0.112
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110018 4 -0. 3t~9 -0.648 ~0.055 -0.307 -0.229 -0.466 -0.112
110019 4 -0.3't9 -0.178 -0.054 -0.307 -0.22·9 -0.466 -0.112
120001 4 -0.3't9 -0.570 -0. 05'~ -0.307 -0.229 -0.466 -0.112
120002 4 -0.3'l,9 -0.570 -0.054 -0.30"' -0.229 -0.466 -0.112
120003 4 0.948 -0.530 -0.054 -0.307 -0.229 -0.'4'66 -0.112
12C004 4 -0.3't9 -0.530 -0.054 -0.307' -0.229 -0.4-66 -0.112
120005 4 -0. 3L~9 -0.643 -0.055 -0.307 -0.229 -0.466 -0.112
120006 it -0.349 -0.570 -0.05 't -0.307 -0.229 -00466 -0 .. 112
120007 'l. -0.349 -0.452 -0.053 '-0.307 -0.229 -0.466 -0.112
12(;C08 I.t -0.349 -0.'+.91 -0.053 -0.307 -0.229 ,-0.466 -0.112
120009 '+ -0.349 -0.452 -0.053 -0.307 -0.229'-0.466 -0.112
120010 4 -0.349 -0.648 :-0.055 -0.307 -0.229 -0.'+66 -0.112
120011 4 -0.3't9 - 0.570 -0.05'1' -0.307 -0.229 -0.466 -0.112
120013 4 -0.3/t9 -0.609 -0.054 -0.307 -0.229 -0.466 -0.112
1~0014 4 -0.349 -0.648 -0.055 -0.307 -0.229 -0.'+66 -0.112
120015 4 -0.349 -0.. 530 -0.054 -0.307 -0.229 -0.466 -0.112
120016 ,~ -0.3't9 -0.530 -0.05l~ -0.3,07 -0.229 -0.466 -0.112
120017 4 0.948 -0.530 -0.054 -0.256 8.177 -0.466 -0.112
12D018 4 -0.349 -O.6'i8 -0.055 -0.307 -0.229 -0.466 -0.112
120019 '+ 0.948 -O.I.~91 - 0.053 - 0.263 6.984 -0. 't66 -0.112
130CO 1 4 -0.349 -0.530 -0.054 -0.307 -0.229 -0.466 -0.112
130002 4 -0.3't9 -:-0.452 -0.053 -0.307 -0.229 -0.466 -0.112
13L003 it -0.349 -0.570 -0.054 -0.307 -0.229 -0 •.466 -0.112
13C004 4 -0.349 -0.491 -0.054 -0.307 -0.229 -0.'+66 -0 .112
130005 4 -0.3't9 -0.648 -0.055 -0.307 -0.229 -0.466 -0 .112
130006 ,~ -0.349 -0.452 -0.053 -0.307 -0.229 -0.'t'66 -0.112
130007 4 -0.3 i t9 -0.413 -0.053-0.307 -0.229 2.146 -0.112
13(,,008 it -0.3:t9 -0.'+91 -0.054 -0.307 -0.229 -0.466 -0.112
130009 4 -O.3't9 -0.452 -0.053 -0.307 -0.229 -0.466 -0.112
130010 4 -0.3'+9 -0.6't8 -0.055 -0.307 -0.229 -0.466 -O.llZ
130011 4 -0.3/t9 -0.530 -0.05't -0.307 -0.229 -0.466 -0.112
130012 4 -0.349 -0.609 -0.054 -0.307 -0.229 -0.466 -0.112
130014 4 -0.3tt9 -0.609 -0.054 -0.307 -0.229 -0.466 -0.112
130015 't -0.3'i·9 -0.491 -0.054 -0.307 -0.229 -0.466 -0.112
130016 4 -0.349 -0.491 -0.054 -0.307 -0.229 -0. '+66 -0.112
130017 4 -0.349 -0.491 -0.054 -0.307 -0.229 -0.466 -0.112
130018 4 -0.349 -0.648 -0.055 -0.307 -0.229 -0.466 -0.112
130019 'f -0.349 -0.570 -0.'054 -0.307 -0.229 -0.466 -:0.112
140001 'i- -0.349 -0.648 -0.055' -0.307 -0.229 -0.466 -0.112
140002 4 -0.349 -0.452 -0.053 -0.307 -0.229 -0.466 -0.112
14C:003 4 -0.349 -0.648 -0.055 -0.307 -0.;229 -0.466- -0.112
1'+0004 't -0.349 -0.491 -0.05't - 0.307 -0.229 -0.466 ~O .112
14C005 4 -() • 3'~9 -0.648 -0.055 -0.307 -0.229 -0.466 -0.112
140(06 4 -0.349 -0.'t91 -D..05'+ -0.307 -0.229 -0.466 -0.112.
l't(;OO7 4 -0.349 -0.37'+ - 0.053 - 0.307 -0.229 -0.466 -0.112
190008 Ii' -0.3'... 9 -0.452 -0.053 -0.307 -0.229 -0.46,6 -0.112
1<iC009 4 -0.349 -0.491 -0.05't -0.307 -0.229 -0.466 -0.112
l'tOO10 4 -0. 3'~9 -0.530 -0.054 -0.307 -0.229 -0.466 -0.112
140011 it -0.3/t9 -0.491 -0.054 -0.307 -0.229 -0.1.1'66 -0.112
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1963 DYA~lC BEHAV lLJR SET 't

19002 4 0.423 -0.707 -0.041 -0.27e -0.284 1.024 -0.078
10'003 4 -1.117 -0.743 -0.049 -0.278 -0.284 1.024 -0.078
10004 4 0.423 -0.672 -0.032 -0.278 -0.284 1.024 -0.078
1U005 4 -1.117 -0.725 -0.045 -0.278 -0.284 1.024 -0.078
10006 4 0.423 -0.760 -0.053 -0.278 -0.284 -0.977 -0 .07i~

10007 It 0.423 -0.619 -0.020 0.082 3.648 1.0?4 -0.078
1000£1 4 0 .. Lf 23 -0.655 - 0.028 - o. 278 -0.284 1.024 -0.078
IGOO9 4 0.42 j -0.602 -0.016 -0.278 -0.234 1.024 -0.07H
10010 4 -1.117 -0.813 -0.066 -0.278 -0.284 -0.977 -0.078
10011 4 0.423 -0 .. 672 -0.032 -0.278 -0.28't -0.977 -0.078
10012 4 0.423 -0.778 -0.057 -0.278 -0.2H't -0.977 -0.078
10013 4 0.423 -0.-(60 -0.053 -0.27E- -0.264 -0.977 -0.078
10014 4 0.423 -0. "(95 -0.061 -0.278 -0.284 -0.977 -0.078
10015 4 0.4·23 -0.655 -0.028 -0.278 -0.284 -0.977 -0.078
10016 4 0.423 -0.655 - C. 028 -0.278 -0.284 -0.977 -0.078
10017 4 0.4·23 -0.707 -0.041 -0.27e -0.284 1.024 '-0.078
10018 4 -1.117 -0.1:331 -0.070 -0.278 -0.284 -0.977 -0.078
10019 4 0.4·23 -0.672 -0.032 -0.278 -0.2d4 -0.977 -0.078
20001 It o. 'tZ 3 -0.707 -0.076 -0.278 -0.284 1.024 -0.078
20003 4 -1.117 -0.532 -0.070 -0.278 -0.284 1.024 -0.078
20004 4 0.423 0.664 -0.02.9 0.940 3.008 1.024 -0.078
20005 4 -1.117 -0.250 -0.060 0.239 1.114 1.024 -0.078
20C06 4 0.423 0.418 -0.037 -0.278 -0.284- -0.977 -0.078
20007 4 0.423 0.9'1'6 -0.019 0.535 1.901 1.024 -0.078
20008 4 0.423 0,,401 -0.038 0.988 3.124 1.02't -0.078
2uOO9 4 1.964 0.875 -0.022 0.355 1.435 1.02't -0.078
20010 4 -1.117 -0.619 -0.073 - 0.278 -0.28't -0.977 -0.078
20011 4 0.423 0./1'01 -0.038 -0.276 -0.234 -0.977 -0.078
20012 4 0.423 -0.637 -0.07't -0.278 -0.284 1.024 -0.07b
20013 4 0.423 -0.5/t9 -0.071 -0~271~ -0.284 -0.977 -0.078
2001 't 4 0.423 -0.637 -0.07't -0.27£ -0.234 1.024 -0.078
20015 4 0.423 0.7e8 - 0.025 0.724 2.425 1.02't -0.078
2001L> 4 0.423 '0.752 -0.026 0.219 1.056 1.02i t -0.078
20017 4 1 ~ 96't 0.506 -0.03'1- -0.278 -0.234 1.024 -0.078
20018 4 -1.117 -0.7u-, -0.076 -0.278 -0.284 1.02't -0.078
20019 4 0.423 0.154 -0.047 -0.27& -0.284· -0.977 -0.078
30001 4 -1.117 -0.7'1'3 -0.065 -0.27£· -0.284 ~O.977 -0.078
30002 4 -1.117 -0.532 -0.039 -0.278 -0.284 1.024 -0.078
30004 It -1.117 -0.461 -0.031 -0.276 -0.2,Vt -0.977 -0.078
3L005 4 -1.117 -0.672 -0.056 -0.218 0.211 -0.977 -:-0.078
30006 4 -1.117 -0.672 -0.056 -0.27E -0.284 -0.977 -0.078
30007 it -1.117 -0.391 -0.022 -0.27(· -0.284 1.024 -0.078
30008 4 -1.117 -0.549 -0.041 -0.25/~ -·0.080 1.024 -0.078
30009 4 -1.117 -0.373 -0.020 -0.202 0.328 1.024 -0.078
30010 4 -1.117 -0.743 -0.065 -0.278 -0.28't -0.977 -0 ... 078
30011 4 -1.1.17 -0.567 -0.044 -0.270 -0.284 -0.977 -0.078
30012 4 0.423 -0.743 -O.06S -0.27f -0.284 1.02'1- -0.078
30013 4 -1.117 -0.707 - 0.061 -0.278 -0.284 -0.977 -0.078
30014 4 -1.117 -0.743 -0.065 -0.2-1t -0.284 -0.977 -0.078
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30015 ,~ -:1.117 -0.4'~4 -0.029 -0.27c -0.284 .-0.977 -0.078
30016 4 -1.11'7 -0.479 -:'0.033 -0.27£' -0.284 -0.977 -0.078
30017 4 0.423 -0 .'~61 -0.031 -0.276 -0.28~ -0.977 -0.078
::;0018 4· -1.117 -0.795 -0.072 -0.254 -0.080 1.024 -0.07B
30019 't 0.423 -0.479 -0.033 -0.234 0.066 -0.9}7 -0.078
40001 4 0.'t23 -0.672 - 0.078 -0.278 -0.284 1.Q24 -0.078
40002 4 0.423 0.664 -0.053 -0.226 -0.168 1.'024 -0.070
40003 4 -1.117 -0.461 -0.074 -0.27f! -0.284 -0.'977 -0.078
4000S 4 -1.117 0.260 -0.061· 0.567 1.435 1.024 -0.078
40006 4 O. '~23 -O.J,.80 -0.069 -0.278 -0.284. -0.977 -0.078
40007 4 0.423 2.283 -0 .. 023 0.147 0.590 1.024 -0.078
'+oooe 4 o .'t23 0.840 -0.050 -0.276 -O.28't 1.02'+ -0.07B
40009 4 1.964 1.9tA - 0.028 0.046 0 •.386 1.024 -0.078
40010 4 -1.117 -0.584 -0.077 -O.27e -0 •.284· -0.977 -0.078
40011 4 o .'t2 3 0.770 -0.051 - 0.278 -0.284 -0.977 -0.078
4·0012 4 o.l~23 -0.567 -0.076 -0.27e -0.28L~ -0.977 -0. 07!:~

40013 4 o .'t2 3 -0.'t61 -0.074 -0.27€ -0.234 1.024 -0.078
4001'1- 4 0.'t23 -0.584 -0.077 -0.27f: -0.26'+ 1.024 -0.078
40015 4 0.423 1.755 -0.033 -0.102 0.066 1.024 -0.078
'tOO 16 4 o. '123 1.473 - 0.03 S -0.278 -0.284 1.024 -0.078
40017 4 0.423 1.069 -O.O/t) - 0.278 -0.284 1.02't -0.078
40018 4 -1.117 -0.655 -0.078 -0.278 -0.284 -0.977 -0.078
'1·0019 4 0.4·23 0.664 -0.053 -0.278 -0.284 -0.977 -0.078
50001 4 -1.117 -0.725 -0.078 -0.278 -0.284 1.024 -0.078
50002 l.t -1.117 -0.250 -0.064 -0.278 -0.284 1.024 -0.078
50CJ03 4 -1.117 -0.672 -0.076 -0.278 -0.284 1.024 -0.078
50004 4 -1.117 0.260 -0.048 -0 •. 276 -0.284 1.024 -0.078
50006 4 -1.117 -0.619 -0.074 -0.278 -0.284 -0.977 13.03't
50007 It -1.117 1.051 - 0.025 - 0.278 -0.264 1.024 -0.078
50C08 '+ -1.117 0.084 -0.053 -0.278 -0.284 1.024 -0.078
50009 4 -1.117 1.139 -0.022 -0.273 -0.284 -0.977 -0.078
50010 4 -1.117 -0. L~44 -0.069 -0.278 -0.284 1.024 -0.078
50011 4 -1.117 0.lS4 -0.051 -0.278 -0.284 -0.977 -0.078
~0012 4 -1.117 -0.707 -0.077 -0.278 -0.284 1.024 -0.078
50013 4 -1.117 -0.637 -0.075 -0.278 -0;284 1.024 -0.078
50014 4 -1.117 -0 .. 5'+9 -0.072 -0.278 -0.284 1.024 -0.078
5001S 4 -1.117 0.330 -0.046 -'0.278 -0.23't 1.024 "-0.078
50016 4 -1.117 0.277 -0·.048 -0.278 -0.284 -0.977 -0.078
50017 4 -1.117 -0.004 -0.056 -0.278 -0.28't -0.977-0.078
50018 4 -1.117 -0.619 -0.07't -0.278 -0.284 1.024 -0.078
50019 4 -1'.117 0.119 -0.052 -0.278 -0.284 -0.977 -0.078
60001 4 0.423 -0.760 -0.076 -0.278 -0.284 -0.977 -0.078
60002 4 0.423 0.'t18 -0.020 -0.278 -0.284 -0.977" -0.078
60003 ,~ -10117 -0.672 -0.072 -0.278 -0'.284 -0.977 -0.078
60004 4 o. 't23 -0.180 -0.049 -0.278 -0.234 -0.'977 -0.07'8
60005 4 -1.117 -0.619 -0.070 -0.278 -0.284 -0.977 13.034
60007 4 0 .. '+23 0.383 -0.022 -0 .. 254 -0 .. 226 -0.977 -O.07B
60008 4 0.423 -0.092 -0.O't4 -0.278 -0.284 -0.977 -0.078
60009 4 0.423 o. i1-3& -0.019 3.937 8.950 1.024 -0.078
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60010 Lt· ~1.117 -0.760 -0.'076 -0.278 -0.284.-0.977 -0.078
60011 4 o. Lt 23 -0.074 -0.043 0.351 1.085 1.024 -0.078
60012 4 0.423 -0.778 -0.077 -0.278 -0.284 1.024 -0.078
60013 4 0.423 -0.707 -0.074 -0.278 -0.284 -0.977 -00078
6001 L,. Lj. 0.423 -0.795 -0.078 -0.27[, -0.284 -0.977 -0.078
60015 4 0.423 -0.021 - 0.01+1 - 0.262 -0.255 -0.977 -0.078
60016 4 0.423 0.154 -0.032 -O.Olg o .2S9 1~024 -0.078
60017 4 o. /,·23 -0.021 - 0.041 0.1 75 0.706 1.024 -0.078
60018 4 -1.117 -0.813 -0.079· -0.278 -0.284 -0.977 -0 .. 078
60019 4 0.423 -0.268 -0.053 0.992 2.4·83. 1.024 -0 .. 078
70001 't 0.423 -0.619 - 0.030 0.359 0.007 1.024 -0.078
7u002 4 0.423 0.9 Lto -0.067 0.255 -0.051 1.024 -0.078
70003 4 -1.117 -0.391 -0.078 -0.278 -0 •. 234 1.024 -0.078
70004 It 0.423 2.283 -0.056 1.333 o •. /tl5 1.024 -0.078
10005 4 -1.117 1. 051 -0.066 -0.278 -0.284 1.Q24 -0.078
70006 4 o ./j·23 0.383 -0.072 -0.278 -0.284 -0.977 -0.078
70008 'I' 0.423 1.790 -O.ObO -0.078 -0.197 1.024 -0 .. 078
70009 4 0./f23 5.536 -0.030 4 .. 651 1.872 1.024 -0.078
10010 't -1.111 -0.391 -0.078 - o. 2 78 -00284 -0.977 -0.078
70011 't 0.423 1.649 -0.062 -0.278 -0.284 -0.977 -0 .. 078
70012 4 O• .'1·23 -0.496 -0.079 -0.278 -0.284 1.024 -0.078
"10013 4 0 .. /t2 3 -0.461 -0.079 0.699 0.153 1.02't -0.078
70014 Lt 0.423 -0.426 -0.079 -0.278 -0.284 1.02't -0.078
-/0015 4 0.423 3.. OO't -0.051 0.327 -0.e22. 1.024 -0.078
-/001 b 4 1.964 2 .. 063 -0.0~2 - 0.278 -0.284 1.024 -0.078
70017 /t 0.l.t23 1."772 -0.061 -0.182 -0.255 1.02't -0.078
70012 4 -1.117 -0.584 -0.080 -0.278 -0.284 1.024 -0.078
70019 4 0.423 1.315 -0.064 -0.066 -0.197 -0.977 -0.078
BOOOI 4 0.Lt23 -0.655 -0.077 -0.278 -0.284 1.024 -0.078
80002 4 0./1"23 0.401 -0.055 - 0.278 ""0.284 1.024 -0.078
80003 4 -10117 -0.549 -0 .. 075 -0.27f. -0.284 1.024 -0.078
80004 4 0.423 0.840 -0.046 -0.278 -0.284 1.02·4 -0.078
800as 4 -1.117 0.084 -0.062 1.100 1.202 1.024 -0.078
8000b 4 0.423 -0.092 -0.065 -0.278 -0.284 -0.977 -0.078
80007 4 0.423 1.790 -0 .. 025 -0 .. 218 -0~22t> 1.024 -0.07B
00009 4 0.423 1.B25 -0.025 1.. 365 1.464 1.024 -0.010
80010 4 -1.117 -0.461 -0.073 -0 .. 278 -0.284 -0.977 ';'0.018
80011 4 O. 't2 3 0.647 -0·.050 -0.278 -0.284 -0.977 -0 .. 018
00012 It 0.423 -0.584 -0.076 -0.218 -0.284 -0.977 -0.078
80iJ13 4 0.423 -0.532 -0.075 -0.27£' -0.234 -0.977 -0.078
8001't 4 0'./1"23 -0.532 -0.075 -0.27F. -0.284 -0.977 -0.078
aOO15 4 0.423 1.069 -0.041 -0.278 -0 .. 28't 1.024 -0.078
80016 4 1.904 1.315 -0.035 0.. 1'~3 0.153 1.024 -0.078
80017 4 0.423 0.858 -0.045 0.102 0'.124 1.024 -0.078
80018 4 -1.117 -0.619 -0.077 -0.27t -0.284 1.'02't -0.078
80019 4 0.423 o. 6L~-{ -0.050 -0.062 -0.051 1.02't -0 .. 078
90001 Lt 0.423 -0.602 -0.080 -0.278 -0.284 L02~ -G .. 078.
90002 4 1.964 0 .. 875 -0.070 2.719 0.124 1.024 -0.073
90003 4 -1.111 -0.373 -0.079 0.303 -0. 197 1.024 -0.078'
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140012 4 0.',23 -0.7't3 -0.066 -0.278 -0.284 .-0.977 -0.078
1't0013 it 0.'123 -0.778 -:'0.070 -0.278 -0.2~4 -0.917 -0.078
140015 4: 0.423 -0.602 -0.049 -0.278 -0.284 -0.977 -0.078
l't0016 4 0.423 -0.619 -0.051 -0.278 -0.284 -0.971 -0.018
140017 4- 0.Lt23 -0.672 -0.057 -0.278 -0.284 ':"0 .. 971 -0.078
140018 4 -1.117 -0.690 -0.059 -0.278 -0.284 -0.9,17 -0.078
140019 4 0 .. 423 -0.549 -0.043 -0.278 -0.284 -0.977 -0 .. 078
lS0001 4 O. 'I 23 -0.655 -0.079 -0.078 0.007 -0.977 -0.073
150002 4 0,,423 0.188 -0.056· 0.126 0.328 1.024 -0.078
150003 4 -1.111 -0 d-44 -0.075 -0.278 -0.284 1.024 -0.07(3
150004 4 0.423 1.755 -0.041 -0.042 0.066 1.024 -0.073
150005 4 -1.117 0.330 -0.063 1.124 1. 8't 2 1~P24 -0.078
150006 4 0.423 -0.021 -0.069 -0.218 -0 •.284 -0.977 -0.078
150007 4 o L.. .J" 3.004 -0.022 0.659 1 •.114 1.024 -0.078• . t-:>

150008 4 0.'1·23 1.069 -0.052 -0.278 -0.284 1.024 -0.078
150009 4 5.044 2.617 -0.028 0.820 1.376 1.024 -0.078
150010 4 -1 .. 117 -0 .. 532 -0.077 -0 .. 278 -0.284 -0.977 -0 .. 078
150011 ,~ 0.423 1.192 -0.050 -0.218 -0.2H4 -0.971 -0.078
150012 4 0.423 -0.5't9 -0.077 -0.278 -0.281t 1.024 -0.078
150013 /t 0.423 -0.'t l t4 -0.075 -0.278 -0.284 1.02't -a.C)7S
150014 4 0.423 -0.602 -0.078 -0.278 -0.28/t -0.977 -0.078
1:'0016 4 0.423 1.860 -0. O't 0 -0.202 -0.168 1.024 -0.07B
150017 4 0.423 1.245 -0.049 -0.250 -0.255· 1.024 -0.078
150018 4 -1.117 -0.690 -0.079 -0.216 -0 .. 284 -0.977 -0.078
150019 4 0.423 0.717 -0.058 -0.278 -0.284 -0.977 -0·.078
161001 4 0.4·23 -0.6!::i5 -0.079 -0.2.18 -0.284 -0.971 -0.078
16L002 4 0.423 O.7!:>2 -0.059 -0 •. 2713 -0.284 1.024 - 0.078
160003 It -1.111 -0.479 -0.016 -0.218 -0.284 1.024 -0.078
160004 4 0.423 1.473 -0. O't 8 -0.278 -0.284 1. 0 2'~ -0.078
10(.'005 4 -1.ll.7 0.277 -0.066 -0.218 -0.284 -0.977 -0.078
160006 't 0."423 0.154 -0.067 0.155 0.153 1.024 -0.078
lL,0001 4 1.96 /t 2.863 -0.028 -0.250 -0.255 -0.977 -0.078
It.OOC8 4 1.964 1.315 -0.051 -0.278 -0.284 1.024 -0.078
160009 '-! 0.423 3.021 -0.026 7.668 7.668 1.024 -0.078
160010 4 -1.117 -0.602 -0.078 -0.278 -0.2H4 -0 .. 977 -0.078
160011 4 1.964 1.298 -0.051 -0.022 -0.022 1.024 -0.078
IbOU12 4 0.423 -0.5't9 -0.011 -0.278 -0.284 1.024 .... 0.078
160013 4 0.'t2.3 -0 .. 532 -0.• 017 -0.278 -0.284 -0.9.17 -0.078
160014 4 0.423 -0.619 -0.079 -0.278 -0.284 -0.977 -0.078
lov015 4 0.423 1.860 -0.Oft3 -0.27e -0.284 1.024 -0.078
lDOO17 4 1. 964· 1.5'+4 -0.047 -0.254 -0.255 1.024 -0.078
160018 4 -1.117 -0.725 -0.0~30 -0.218 -0.284 -0.977 -0.078
160019 4 0.423 0.875 -0.051 -0.27H -0.204 1.024· -0.078
170001 4 0.423 -0.107 -0.079 -0.278 -0·.284 1.024 -0.078
170002 4 1.904 0.506 -0.052 -0.25& -0.255 1".·024 -0.078
170003 4 0.423 -0.'t61 -0.073 -0.278 -0.284 -0.917 -0.078
170004- 4 0.423 1.069 -0.040 -0.110 -0.022 1.02't -0.078
170005 " -1.117 -0.004 -0.063 -0 .. 278 -0.284 -0.977 -0.078
170006 4 0.423 -0.021 -0.063 -0.170 -0.109 1.024 -0.078
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170007 4 0.423 I.Ti2 -0.024 -0.226 -0.19'7 1.024 -0.078
1-rOOOcl 4 0.'423 0.858 -0.0'+4 1.08't 1.901 1.024 -0.078
170009 4 1.964 1. 860 -0.022 3.212 5.309 1.02 't -0.078
170'010 4 -1.117 -0.690 -0.078 -0.278 -0.284 -0.977 -0.078
170011 4 1.96 Lt 0.7b8 -0.0t:,6 0.307 0.6 /tS 1.024 -0.078
170012 4 1.96 tt -0.619 - 0.077 0.058 0.269 1.024 -0.078
170013 4 0. 1+23 -C~532 -0.075 -0.278 -0.28't -0.977 -0.076
170014 It O. I t2 3 -0.672 -0.078 -0.27'e -0.284 -0.977 -0.078
170015 4 o ./t 2 3 1.245 -0.036 -0.266 -0.255 1.024 -0.078
170016 4 1.964 1.5/+4 -0.029 0.050 0.240 1.024 -0.078
170018 '-I, -1.117 -0.743 -0.0"(9 -0.278 -0.28'-1· -0.977 -0.078
170019 4 1.964 0.559 -0.051 -0.206 -0.168 1.024 -0.078
laOOOl 4 -1.117 -0.831 -0.071 -0.27B -0.284 -0.977 -0.078
180002 4 -1.117 -0.707 -0.045 -0.278 -0.28 /t -0.977 -0.07B
180003 4 -1.117 -0.795 18.463 -0.278 -0.284 1.024 -0.078
180004 4 -1.117 -0.655 -0.03 Lt -0.278 -0.28't -0.977 -0.078
180005 4 -1.117 -0.619 - 0.027 -0.278 -0.2~4 1.024 -0'.078
l&COO 6 4 -1.117 -0.813 -0.067 -0.278 -0.284 -0.977 '-0.078
IbOl)07 4 -1.117 -0.584 - 0.019 -0.278 -0.284 -0.977 -0.078
13(008 4 -1.117 -0.619 -0.027 -0.278 -0.284 -0.9Tl -0.078
180009 4 -1.117 -0.655 -0.034 -0.278 -0.2~/+ -0.977 -0.078
180010 4 -1.117 -0.602 -0.023 -0.27t: -0.284 -0.977 -0.078
180011 4 -1.117 -0.743 - 0.05.3 -0.278 -0.2-8't -0.977 -0.078
180012 4 -1.l17 -0.760 -0.056 -0.27[\ -0.284 1.024 -0.078
180013 It -1.117 -0.795 -0.06 /+ -0.278 -0.284 -0.977 -0.078
180014 't -1.117 -0.690 -0.042 - O. 2 78 -0.284 -0.977 -0.078
180015 4 -1.117 -00690 -0. O/~, 2 -0.278 -0.28't -0.977 -0.078
18Ci016 4 -1.117 -0.725 -0.049 -0.278 -0.284 -0.977 -0.078
1(lOO17 t r -1.117 -0.743 -0.053 -0.27f: -0.28't -0.977 -0.078
160019 4 -1.117 -0.637 -0.030 -0.278 -0.284 -0.9TI -0.078
190001 4 0.423 -0.672 -0.077 -0.278 . -0.28'+ -0.977 -0.078
190002 'I 0.423 O.15't -0.057 -0.27e -0.204 -0.977 -0.078
190003 4 0.423 -0.479 -0.072 -0.25't -0.051 -0.977 0.436
190004 't 0.423 0.664 -0.044 -0.238 0.095 -0.977 -0.078
190005 4 -1.117 0.119 -0.058 -0.27£ -0.284 -0.977 -0.078
190006 4 0.423 -0.268 -0.067 -0.270 -0.197 1.024 -0.078
190007 4 0.423 1.315 -0.029 - 0.278 -0.284 -0.977 -0.078
190008 4 0.423 0.6 Lt-1 -0.0"1-5 -0.278 -0.284 -0.977 -0.078
190009 Lt 0.423 1.333 -0.028 -0.106 1.347 ' 1.024 -0.078
190010 4 -1.117 -0.567 -0.075 .-0.278 -0.284 -0.977 -0.078
190011 4 0.423 0.471 -0.0/t9 -0.278 -0.284 1.024 -0.079
190012 4 1.964 -0.567 -0.075 -0. 27't -0.255 -0.977 -0.078
190013 4 0.423 -0.549 -0.074 -0.27B -0.284 -0.977 -0.07f.l
190014 4 0.423 -0.549 -0.074 -0.278 -0.284 -0.977 -0.078
190015 4 0.423 0.717 -0.043 -0.278 -·0.284 -0.977 -0.078
190016 4 0.423 0.875 -0.039 -0.278 - 0.2 8't 1.024 -0.078
190017 4 1.964 0055<1 -00047 -00274- -00255 1.,024 -00078
190018 4 -1.117 -0.63·{ -0.076 -0.278 -0.28't ~0.977 -0.078



...- - - .... ~ ._.....•_- - .. _.. - .. _- ." . . . - ...... _.... ., ... - ..

171
1955 DYAD1C BEHAVIUR SET 5

10002 5 -0.088 - 0.207 -0.173 -0.069 -1.208 1.20e -2.506
10003 5 -O.OB8 -0.207 -0.173 -0.069 -1.287 1.287 -2.585
1000L~ 5 -0.068 -0.207 -0.173 -0.069 -1.208 1.208 -2.506
lOaD!:) 5 -O.OCi8 -0.207 -0.173 -0.06C} 1.207 -1.207 -0.090
lCOO6 5 -O.OSt! -0.207 -0.173 -0.06S -1.169 1.169 -2.467
10007 5 -0.088 -0.207 -0.173 -0.069 '4~8:n -4.837 3.540
10008 5 -0.088 -0.207 -0.173 -0.069 -1.169 1.169 -2.467
10009 5 -O.OSH -0.207 -0.173 -0.069 -1.022 1.022 -2.320
10010 5 -0.080 -0.207 -0.173 - 0.069 -1.405 1.405 -2.703
10011 5 -o.uee - 0.207 -0.173 -0.069 1.386 -1.386 0.088
10012 5 -0 .. 088 -0.207 -0.173 -0.069 -1.327 1.327 -2.62 /+
10013 5 - 0.088 -0.207 - 0.1-( 3 -0.069 -1.287 1.287 -2.585
10014 5 -o.oes -0.20-' -0.173 -0.069 -10 405 1.405 -2.703
10015 5 -O.OdS 2.519 1.099 17.517-20.959 20.959 26.023
10016 5 -O.O!:i8 -0.207 -0.173 -0.069 -1.169 1.169 -2.''1'67
10017 5 -0. Uti 8 -0.207 -0.173 -0.069 -1.201) 1.208 -2.506
10018 5 -0.088 -0.207 -0.173 -0.069 -1.405 1.405 -2.703
10019 5 -0. OB 8 -0.207 -0.173 -0.069 -1.287 1.287 - 2.585
20001 5 -0.038 -0.207 -0.173 -0.069 -1.209 1.209 -2.507
20003 ~ -0.088 -0.207 -0.173 -06069 0.049 .-0.049 -1.2/+9-'

20004 5 -0. Ob 8 -0.207 -0.173 -0.069 6.742 -6.742 5. 't4'+
20005 5 -0.Oti8 -0.207 -0.173 -0.069 5.191 -5.191 3.893
20006 5 -0.OCJ8 -0.207 -0.1°13 -0.069 0.005 -0.005 -1.293
20007 5 -O.CHiS -0.207 -0.173 -0.069 10.843-10.843 9. 5'~6
20GOS 5 -0.088 -0.207 -0.173 -0.069 4.304 -4.304 3.006
20009 5 -0.08d -0.2..07 -0.173 -0.(;69 10.294-10.294 8.996
20010 5 -0.08£1 -0.207 -0.173 -0.069 -1.366 1.366 -2.664
20011 5 -0.068 -0.207 -0.173 -0.O£;9 2.129 -2.129 0.832
20012 5 -0.OE8 -0.207 -0.173 -0.069 -1.327 1.327 -2.624
20013 5 -0.OH8 -0.207 -0.173 -0.069 -1.209 1.209 -2.507
20014· 5 - (J. 088 -0.207 -:-0.1-'3 -0.069 -1.209 1.209 -2.507
20015 5 -0.088 -0.207 -0.173 -0.069 1.482 -1.482 0.184
20016 5 -0.008 -0.207 -0.173 -0.069 0.184 -0.184 -1.114
20017 5 0.303 -0.207 -0.173 -0.069 2.055 -2.055 1.538
20018 5 -o.ono -0.207 -0.173 -0.069 -1.405 1.405 -2.703
20019 5 -O.On8 -0.207 -0.173 -0.069 -0.857 0.857 -2.154
30001 5 -0.088 -0.207 -0.173 -0.069 -1.287 1.287 -2~585

30002 5 -0.088 -0.207 -0.173 -0.069 0.049 -0.049 -1.248
~0004 5 -0.088 -0.207 -0.173 -0.069 -1.248 1.248 -2.546
30005 5 -0.088 -0.207 -0.173 - 0.069 -1.405 1.405 -2.703
30006 5 -0.008 -0.207 -0.173 -0.069 -1.287 1.287 -2.585
30007 5 -0.0&8 -0.207 -0.173 -0.069 -1.052 1.052 -2.349
30008 5 -0.088 -0.207 -0.173 -OG 069 -1.209 1.209 -2.506
30009 5 -O.ObB -0.207 -0.173 -0.069 0.346 -0.346 -0.952
30010 ~ -0 .. 08 8 -u.207 -0.173 -0.069 -1.405 1.405 -2.703
30011 5 -0. Ot H -0.207 -0.173 -0.069 -1.2 /t8 1.248 -2.5/t6
30012 5 -0.OB8 -0.207 -0.173 -0.069 0 .. 149 -0.149 -1.148
30013 5 -0.058 -O.2G7 -0.173 -0.069 -1.327 1.327 -2.62'1-
30014 5 -O.OCt! -0.207 -0.173 -0.069 '-1.405 1.4·05 -2.703
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QOO04 5 - o. oe 8 -0.207 -0.173 -0.069 7.016 -7u016 5.718
ge005 5 -0.088 5.245 0.463 -0.069 -5.058 5.058 5.821
YUOOt> 5 -0.008 -0.207 0.463 -0.069 6.0'79 -6.079 6. OS'..
90007 ~. - 0.038 -0.207 -0.173 -0.069 18.315-18.315 17.017;:.l

90008 5 -0.088 -0.207 -0.173 - O. 069 6.389 -6.389 5.092
90010 C' -0.088 2.:>19 -0.173 -0.069 -4.131 4.131 0.023:>
9001!. 5 -0. oe 8 -0.207 0.463 -0.069' 5.272 -5.272 !:> • 2l~6

90012 5 -0.088 -0.207 -0 .17 3 -0.069 -1.210 1. 210 -2.507
90013 5 -0.088 -0.207 -0.173 -0.069 -1.210 1.210 -2.507
90014 5 - 0.088 -0.207 -0.173 -0.069 -1.249 1.249 -2. 5(~6
90015 5 -0.088 -0.207 -0.1 73 -0.069 10.860-10.860 9.562
90016 5 - 0.088 -0.207 -0.173 -0.069 6.093 -6.093 4.795
SlOO17 5 -0. Ot 8 -0.207 -0.173 -0.069 10.907-10.907 9.610
90018 5 -0.088 -0.207 -0.173 -0.069 -1.366 1.366 -2.66 /1-

90019 :;, - O. ObS -0.207 -0.173 -0.069 2.068 -2.068 0.771
100001 5 -0. OE 8 -0.207 -0.173 -0.069 -1.4·05 1.405 -2.703
100002 5 -0.Ob8 -0.207 -0.173 -0.069 -1.365 1.365 -2.663
100003 r.:: -0.OL8 -0.201 -0.173 -0.069 -1.405 1.405 -2.703...
l(.'OOO't 5 - 0.088 -0.207 -0.173 -0.069 -1.365 1.365 -2.663
10e005 5 -O.OBS -0.201 -0.173 -0.069 -1.286 1.286 -2.58'1-
100006 5 -0.088 -0.207 -0.173 -0.069 -1.405 1.405 -2.703
100007 5 - 0.088 -U.Z07 -0.173 -0.069 -1.286' 1.286 -2.584
100008 r:; - 0.068 -0.201 -0.1-73 -0.069 -1.365 1.365 -2.663...
100009 5 -0.088 -0.207 -0.173 -0.069 -1.405 1.405 -2.703
100011 5 0.107 2.519 -0.173 -0.069 -6.883 6.083 2.775.
100012 5 -0. Of. 0 - O. 2 07 -00173 -0.069 -1.405 1.405 -2.703
100013 5 -0.088 -0.207 -0.173 -0.069 -1.405 1.405 -2.7.03
leOOl4- 5 -0.088 -0.207 -0.173 -0.069 17.233-17.233 15.936
1(;0015 5 -0. OB 8 -0.207 -0.173 -0.069 -1.405 1.405 -2.703
100016 5 -0.088 -0.207 -0.173 -0.069 -1.405 1.405 -2.703
100017 5 -0.088 -0.207 -0.173 -0.069 -1.~O5 1.405 -2.703
100018 5 - 0.088 -0.20'7 -0.173 -0.069 -1.326 1.326 -2.623
100019 5 -0.088 -0.207 -0.173 -0.069 -1.405 1.405 -2.703
110001 5 -0.088 -G.L07 -0.173 -0. 06S~ 1.385 -1.385 0.087
110002 5 -0.U38 -0.207 -0.173 -0.069 2 .l'~9 -2.129 0.832
110003 5 -0.OS8 -0.2CJ1 -0.173 -0.069 -1.249 1.249 -2.546
110004 .- - 0.08 B -0.207 -0.173 -0.069 -0.2,08 0.308 -1.606:;

110005 5 0.107 -0.207 i.735 -0.069 -3.469 3.469 -0.561
110006 5 -0.088 -C.207 -0.173 -0.069 -0.161 0.161 -1~458

11 (j 0'07 5 -0.088 -0.207 0.463 -0.069 -0.552 0.552 -0.578
110008 5 -0.088 -0.207 -0.173 -0.069 -0.'1·26 0.426 -1.723
110009 5 -0.008 5.245 It.279 -0.069 -2.462 2.462 16.048
110010 5 0.107 5.2'1-5 1.735 -0.069 -8.960 8.960 4.852
110012 5 -0. or. 8 -0.207 -0.173 -0.069 -1.327 1.327 -2.624
110013 5 -0.088 -0.207 -0.173 -0.06.9 -1.288 1.288 -2 .. 585
110014 5 -0.008 -0.207 -0.173 - 0.069 -1.249 1.249 -2.5 /t6
110015 :, -0.008 -0.207 -0.173 -OoO!:9 -0.426 0.426 -1.723
110016 5 -0.Ob8 -0.207 -0.173 -0.069 -0.269 0.269 -1.567
110017 5 -O.OSo -0.207 -0.173 -0.069 -0.465 0.465 -1.762
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1963 DYADIC BEHAVIOR SET 5

10002 5 -0.136 -0.112 -O.OT? 0.5',0 -0.5'tO -0.267
10003 5 -0.136 -0.112 -0.077 -1.04'1 1.0L,A -1.851
10004 5 -0.13b -0.112 -0.077 0.584, -0.584 -0.,2'23
10005 5 -0.136 -0.112 -0.077 -1.022 1.022 -1.829
1000b 5 -0.136 -00112 -0.071 -1.526 1.526 -2.'333
10007 5 -0.136 -0.112 -0.077 't.S'tt: -4.9lt'2 4.135
10008 5 -0.136 -0.112 -0.077' 0.606 -0.606 -0.202
10U09 5 -0.136 -0.112 -0.077 0.671 -0.671, -0.136
10010 5 -0.136 -0.112 -0.077 -3 .. 131 3.131 -:. .,938
10011 5 -0.136 -0.112 -0.077 -1.417 1.417 -2.224
10012 t- -0.136 -0.112 -0.077 -1.547 1.,5 Lt 7 -2.354:>
10013 5 -0.136 -0.112 -0.077 -1.526 1.526 -2 .. 333
10014 :> -0.136 -0.112 -0.077 -1. 569 1.569 -2.376
10015 5 -0.136 -0.112 -0.077 -1.395 1.395 -2.202
10016 5 -0.136 -0.112 -0.077 -1~395 1.395 -2.202
10017 5 -0.136 -0.112 -O.OT( 0.5'tO -0.540 -0.267
1001H 1- -0.136 -00112 -0.077 -3.153 3.153 -3.960.l

1C019 5 -0.136 -0.112 -0.077 -1. Lt11 1.417 -2.224
20001 5 - 0.136 -0.112 -0.077 0.505 -0.505 -0.303
20003 S' -0.136 -0.112 -0.017 -0.854 0.854 -1.661
200()~, 5 -0.136 -0.112 -0.071 6.434 -6.431+ 5.626
20005 5 -0.136 -0.112 -0.077 1.353 -1. 353 0.545
20006 5 -0.13b -0.112 -0.077 -0.331 0.331 -1.139
20007 5 -0.. 136 -0.112 -0.077 5.213 -5.213 4.406
200Gg 5 -0.136 -0.112 -0.017 6.,325 -6.325 5.518
20009 5 -0 .. 136 -0.112 -0.077 6.034, -6.034 5.221
ZOOIO 5 -0.136 -0.112 -0.077 -2.945 2.945 -3.752
20011 5 -0 .. 136 -0.112 -0.077 -0.350 0.350 -1.151
20012 5 -0.136 -0.112 -0.077 0.517 -0.577 -0.230
20013 5 - 0.136 -C.112 -0.077 -1.332 1.332 -2.139
20014 5 -0.136 -0.112 -0.077 0.577 -0.577 -0.230
20015 5 -0.136 -0.112 -0.077 5.. 162 -5.762 4.955
20016 5 -0.136 -0.112 -0.077 3.852 -3.852 3.044
20017 5 -0.136 -0.112 -0.077 3.300 -3.300 2. LI-9 3
20010 5 -0.136 -0.112 -0.077 -1.036 1.036 -1.843
20019 5 -0.136 -0.112 -0.. 017 -0.60'1- 0.604 -1.412
30001 5 -0.136 -0.112 -0.077 -3.060 3.060 -3.861
30002 5 -0.136 -0.112 -(J.071 -0.823 0.823 -1.630
30004 5 -0.136 -0.112 -0.017 -2.14Lt 2.744 -3.552
30005 5 -0.136 -0.112 -0.077 -2.426 2.'t26 -3.233
30006 5 -0.136 -0.112 -0. 071 -2 .. 981 2.981 -3.188
30007 5 -0.136 -0.112 -,0.077 -0.665 0'.665 -1 .. 472
30008 5 -0.136 -0.112 -00017 -0.615 0.615 -1.'422
30009 5 -0.136 - 0.. 112 -00077 0.043 -0.043 -0. 7 6'~

30010 5 -0.136 -0.112 -0.071 -3.0(,0 3.060 -3.H67,
30011 ~ -0.136 -0.112 -0.077 -2 .. 863 2.863 -3.670
30012 5 -0.13& -O~112 -0.077 0.481 -0.481 -0.321
30013 5 -0.136 -0.112 -0.077 -3.021 3.021 -3.828
30014 5 -0.130 -0.112 -0.077 -3.000 3.060 -3.867
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60010 5 - 0 .136 -0.112 -0.077 -3.089 3.089 -3.896
60011 5 -0.136 -O.llZ -0.077 3.169 -3.1!>9 Z.362
60012 5 -0.136 -0.112 -0.077 o .'t33 -0.433 -0.374
60013 5 -0.136 -0.112 -0.077 -1.'t9lj· 1.494 -2.301
60014 5 -0.136 -0.11Z -0.077 -1.586 1.586 -Z.393
60015 5 -0.136 -0.112 -o.o-n -0.730 0.730 -1.537
60016 5 -0.136 -0.112 -0.077 Z.253 -2 ... 253 1. 4 'i· 6
bOO17 5 -0.130 -0.112 -.0.077 2.669 ":2.669 1.862
60018 5 -0 .. 136 -0.112 -0.077 -3 .1·~4 3.14ft -3.952
60019 5 -0.136 -0.112 -0.077 5.005 -5.C05 l~. 198
70001 5 -0.136 -0.11Z -0.077 1. 517 -1.517 0.710
70002 :; -0.130 -0.11Z -0.077 2.933 -2.933 2.126
70003 5 -0.136 -U.112 - 0.077 -0.721 0.721 -1.528
'7C004 5 -0.136 -0.112 -0.077 5.82 i t -5.82't 5.017
700U5 5 4.!":>30 16.203 -0.077-20.248 20.248 20.907
70006 5 -0.136 -0.112 -0.077 -0.'+C1 0.401 -1. 208
7(iOO 8 5 -0.13<.> -0.112 -0.077 3.306 -3.306 2.499
70009 5 -o~ 136 -0.112 -0.077 13.879-13.879 13.072
70010 :; -0.136 -0.112 -0.077 -2.722 2.722 -3.529
70011 5 -0.136- -G.112 -O.OT'I 0.e75 -0.875 0.068
70012 5 -0.136 -0.112 - 0.077 0.713 -0.713 -0. 094
70013 5 -0.136 -0. 112 -0.077 2.163 -2.163 - 1.356
70014 5 - o. 136 -0.112 -0.077 0.78 l t -0,,73Lt· -0.023
-, 00 15 :> 4.530 4.686 - o. 077 -'t.356 4.356 13.766
'70016 5 -0.1.36 -0.112 -0.077 5.640 -5.640 4.833
70017 5 -0.136 -0.112 -0.077 3.125 -3.125 2.318
70018 5 -0.136 -0.112 -0.077 -0.916 0.916 -1.723
70019 5 -0.136 -0.11Z -0.077 . 0.836 -0.838 0.031
80001 5 -0.136 -0.112 -0.077 0.556 -0.556 -0.251
80002 5 -0.136 -0.11Z -0.077 1.634 -1.634 0.827
80003 5 -0.136 -0.112 -0.077 -O.B76 0.876 -1.633
80004 5 -0 .. 136 -0.112 -0.077 2.C83 -2.083 1.276
Be005 5 -0.136 -0.112 -0.077 2.634 -2.634 1.827
800C6 5 -0.136 -0.112 -0.077 -0.e70 0.870 -1.677
80007 :J -0.136 -0.112 -0.077 3.171 -3.171 2.364
00009 5 -0.136 -0.112 -0.077 6.480 -6.480 5.672
00010 5 -o~ L~6 -0.112 -0.077 -2.787 2.737 -3.594
811011 5 -0.136 -0.11Z -0.077 -0.115 0.li5 -0.922
80012 5 -0.136 -C.l12 -0.077 -1.372 1.372 -2.180
800-13 i=: - 0.136 -0.112 -0.077 -1.319 1.319 -2.126--8001't S -0.136 -0.112 -0.077 -1.319 1~319 -2.126
80015 5 -0.136 -0.112 -0.077 2.317 -2.317 1.509
80016 5 -0.136 -0.112 -0.077 'c.966 -4.966 4.159
BOO17 :; -0.136 -0.112 -0.077 2.889 -2.889 2.082
80018 5 -00136 -0.112 -0.077 -0.948 0 .. 94t! -1.755
8001<; 5 -0.136 -0.112 -0.077 2.335 -2.335 1. 528
90001 5 -0.136 -0.112 -0.077 0.606 -0.606 -0.201
90002 5 -0.136 -0.112 -0.077 7.099 -7.099 [.292
90003 5 -0.136 -C.112 - 0.077 -00036 0.036 -0.843
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1/+0012 ~" -0.136 -0.112 -0.077 -1.521 1.521 -2.328:>

1'-tOO13 5 -0.136 -0.112 -0.077 -1.560 1. 560 -2.3(;7
1'1-0015 5 -0.136 -0.112 - 0.0-/7 -1.363 1.363 -2.170
140016 :.> -0.136 -0.112 -0.077 -1.383 1.383 -2.190
14C01"1 5 -0 .. 136 -0.112 -0.077 -1.442 1.442 -2.2l.t-9
140018 5 -0.136 -0.112 - 0.077 -3.002 3.002 -3.809
140019 5 -0.136 -0.112 -0.077 -1. 304 1.304 -2.111
150001 5 -0.136 -0.112 -0.077 -0.954 0.~~4 -1.761
-150002 5 -0.136 -0.112 -0.077 3.036 - 3.036 2.229
150003 5 -0.136 -0.112 -0.077 -0.771 0.771 -1.578
15000/t co -0.136 -0.112 -0.077 3.588 -3.588 2.781:>

15GOO~ 5 -0.136 -0.112 -0.077 3. 5-44 - 3. 5/t't 2.73-{
150006 5 -0.136 -() .. 112 -0.077 -0.803 o • f; 03 -1.610
150007 c: -0.136 -0.11Z -0.077 6~606 -6.606 5.799.,J

150008 5 -0.136 -0.112 -0.077 2.305 -2.305 1.498
150009 5 -0.136 -0.112 -0.077 11.256-11 .. 256 10.4'-+9
150U10 5 -0.136 -0.112 - 0.077 -2.861 2.861 -3.668
150011 5 -0.136 -0.112 -0.077 0.430 -0.430 -0.377
150012 5 -0.13(, -0.112 -0.077 0.662 -0.662 -0.145
150013 5 -0.136 -0.112 -0.077 0.769 -0.769 -0.038
15001'i- 5 -0.136 -0.112 -0.077 -1.392 1.392 -2.199
150016 5 -0.136 -(;.1l_2 -0.077 3.302 -3.302 . 2.494
15[;017 5 13.362 3.727 -0.077-15.296 15.296 19.571
150018 5 -0.136 -0.112 -0.077 -.2..022 3.022 -3.329
150019 ~ -0.136 -().112 -0.077 -0.053 0.053 -0.360:>

160001 5 -0.136 -0.112 -0.077 -1.446 1 • l~46 -2.253
16C002 5 -0.136 -0.112 -0.077 1. 9[1Z -1.982 _1.175
160003 t:: -0.136 -0. 112 -0.077 -0.e07 0.f07 -1.614.,J

16000 l t :> -0.136 -0.112 -0.077 2.713 -2.713 1.906
16(.'005 5 -0.136 -0.112 -0.077 -2.041 2.041 -2.8~6

16000b 5 -0.136 -0.112 -0.077 2.245 -2.245 1.438
160007 5 -0.13<":\ -0.112 -0.077 3.720 -3.720 2.913
160008 5 -0.136 -0.112 -0.077 4.093 -4.093 3.286
16(..009 r; -0.136 -0.112 -0.077 20.182-20.182 19.375~

160010 5 -0.136 -0.112 -0.077 -2.933 2.933 -3.740
160011 5 -0.136 -0.112 -0.077 't.594 -4-.59't 3.787
160012 5 -0.136 -0.112 -0.077 0.662 -0.662 -0.145 • r

160013 5 -0.136 -0.112 -0.077 -1.321 1.321 -2.128
16001 /t 5 -0.136 -0.112 -0.077 -1. 410 1./+10 -2.217
1000-15 5 -0.136 -0.11Z -0.077 3.106 -3.106 2.299
160017 5 -0.136 -0.112 -0.077 4.378 -4.378 3.571
160018 5 -0.136 -0.112 -0.077 -3.058 3 .. 058 -3.865
100019 5 -0.136 -0.112 -0.077 2.107 -2.107 1.300
170001 5 -0.136 -0 .. 112 -0.077 0.. 502 -0.502 -0.305
170002 C" -0.136 -0.112 -0.077 3.332 -3.332 2.525:>

170003 5 -0.136 3.727 -0.077 -5.085 5.085 1.7/:$5
17000 l ;- 5 -0.136 -0.112 -0.OT7 2.748 -2.748 10941
170005 5 -0.136 -C.112 -0.077 - 2. 320 2.320 -3.127
110UOo ;i -0.136 - 0.112 -0.077 1.486 -1. l ,36 0.679
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ATTRIBUTES OF NATION
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Columns

VARIABLE FORMAT
(1955 & 1963)

Variables Codes

186

PO\vER
DEFEX
PRYSr
BLOC
FMOP
DENST
CONST
BURCO
EXEAC
BUDD
PROT
MORA
CATH
RELGR
LANGR
ETHGR

1- 3
4- 5
7-11

12-19
20-23
24-27

28
29

30-32
33
34
35

36-38
39-41
42-44
45-J}?

48
49-50

51

Nation codes (See TABLE 2-1) .
Nation identification numbers (See .TABLE 2-1)
Economic development (Energy con-· ECONO
sumption per capita)
Power capability
Defense expenditure in Mil. US$.*
Populationiphysician
Bloc membership
Freedom of group opposition
Density .
Constitutive system
Compensated bureaucracy
Executive accountability
Percentage of Buddhist population
Percentage of Protestant population
Percentage of Mohammedan population.
Percentage of Catholic population
Religious groups
Language groups
Ethnic groups

* Defense expenditure was not included in the'
analysis due to the high correlation ( .97) with

power capability measure.



1955 ATTRIBUTES BY NATION

AFG 1 5 72 15 70C10 180eo C· 0950 01 45
BUR 2 33 1300 74 8412 29111850 12 SO <;5 33
CAM 3 20 33 19 90011 250C09CO 0 is 43 45
CEY 4 87 661 6 5312131111640 19 67 714 25
CHN 5 157 58111833054 87CO 60000256 1 17 43 42
CHT 6 383 3044 105 1521248001220 18 4 183 34
INO 7 114 1727611 401 5712116111 0 01CO 1541.14
INS 8 116 71288 352 99011 550CO 25 26900 145 24
JAP 9 740 586243 410 10 22?Alll144 8 5 C 32 11
KONIC 301 2661 240 1700 79COO130 0 C 53 11
I<OS11 138 6407 120 672223C111130 44 G 214 11
LAOl2 7 2 1 24012 7CC07CO 13 0 131 53
f\:EP13 3 22 2840011 60COO5CO 0 C 02 32
OUTl', 461 31 16 20CO llC19<;O 0 c 01 13
PAK15 't2 29505 172 13022 87111 4 4881 32 64
PHI16 126 6569 76 12022 74111 2103 418293 81
TA 117 50 2C91 41 6821 39CG1941 4 38 43 22
VTN18 65 ·1191 44 11eoo 820001CO 0 a 373 38
VTSI9 31 552 182 61022 64000100 0 01563 34

1963 ATTRIBUTES BY NATION

AFG 1 20 447 13 42510 23GCO 0 0950 01 45
BUR 2 48 2742 102 7511 35001850 12 SO 95 33
CAH 3 41 155 45 65010 33000900 o 18 43 45
CEY 4 114 1289 15 4012162111640 19 67 714 25
CHN 5 418125411165500 8CCO 720C0256 1 11 43 42
CHT 6 573 7€46 218 1420325CC0220 18 4 183 34
INO 7 168 3611749 990 3012151111 0 01CO 154114
INS 8· 111 1114901200 ge011 67000 2S 26<;00 145 24
JAP 9 1531 1408512 599 822259111448 5 0 32 11
KONIO 1221 16146 200 geo 89000130 0 0 53 11
KOSI1 390 28259 158 2821273101130 44 C 214 11
LA012 39 14 17 19011 80007CC 13 0 131 53
fl;EP13 5 48 5 70010 6c;CC05CO 0 C 02 32
CUTl4 744 76 25 sea l1C19S0 0 0 01 13
PAK15 79 77104 189 8221104001 4 4881 32 64
PHI16 190 11435 70 6022101111 2103 418293 81
TA I 17 84 7C24 77 5C20 56001941 4 38 43 22
VTN18 193 6123 300 99COl12CC07CO 0 o 373 38
VTS19 61 1435 267 50021 9COC07CO 0 . C1563 34

.
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MATRICES OF NET-COOPERATION INDEX .

188



189

The particular form of presentation for these matrices

of Net-Cooperation Index needs some clarification. Columns

1-2 show the identification of an actor nation. (This is a

symmetric matrix and, therefore, actors and objects are

interchangeable.) Columns 4-9 give the range of object

nations vis-i-vis a given actor. For example, the value

0.73 in columns 16-19 of the first row for 1955 represents

the Net-Cooperation Index between nation #1 (AFG) and nation

#2 (BUR). Since this is a symmetric matrix, columns 11-14

of the third row should also have 0.73.
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MATRIX OF NET-COOPERATION. INDEX (SCALED)-1.955.
1 IT010 1.00 0.73 0.72 o. T~ '0.74 0.73 0.80 0.73 0.73 0.72
1 11T019 0.77 0.72 0.72 0.72 o. '~2 0.73 0.73 0.72 0.72
2 1T010 0.73 1.00 0 .. 75 0.84 0.79 0.72 0.89 0.80 0.91 0.72
2 11T019 0.78 0.72 0.73 0.73 0.79 0.75 0.78 0.72 0.73
3 1T010 0.72 0.75 1.00 0 .. 73 0.72 0.72 0.73 0.73 0.77 0.72
3 11T019 0.73 0.75 0.72 0.72 0.73 0.7?: 0.75 0.72 0.82
4- 1T010 0.73 0.84 0.73 1. O~ 0.72 0.75 0.93 0.82 0.R5 0.72
4 I1TO.l.9 0.74 0.72 0.73 0.73 0.90 0.78 0.75 0.72 0.73
5 ITOle 0.7'1- 0.79 0=7') o. 7;> 1.00 0.0 0.76 0.76 0.75 0.72
5 11T(119 0,.69 0.72 0.72 0.72 0.72 0.70 0.70 0.72 0.72
6 ITCno 0.73 0.72 0.72 0.75 0.0 1.00 0.74 0.74 0.91 0.72
6 11TD19 0.75 0.72 0.73 0.70 0.71 0.77 0.75 0.72 0.73
7 1T010 0.30 0 .. 89 0.73 0.93 0.76 0.74 1.00 0.86 1.00 0.7?
7 11Tln 9 0.74 o. :73 0.77 0.73 O.'?7 0.~5 0.81 0.72 0.74
8 IT010 0.73 0.80 0.73 0.82 0.76. 0.74- 0.86 1.00 0.86 0.72
8 11T019 0.74 0.73 0.73 0.73 0.80 0.80 0.80 0.72 0.74
9 1T(' 10 0.73 0.91 0.77 0.85 0.75 0.91 1.00 0.86 1.00 0.70
9 111'019 0.77 0.73 0.73 0.73 0.94 0.e9 0.94 0.72 0.16

10 1 TenD 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.72 0.70 1.00
10 11T019 0.62 0.72 0.7? 0.88 0.72 0.7? 0.72 0.72 0 .. 72
11 1T010 0.77 0.78 0.73 0.74- 0.69 0.75 0.74 0.74 0.77 0.62
11 11T019 1.00 0.12 0.72 0.73 0.74 0.74 0.7L.. 0.7'2 0.73
12 1TO]0 0.72 0.72 C.75 0.72 0.72 0.72 0.73 0.73 0.73 0.72
12 11T019 0.72 1.00 0.72 0.72 0.72 0.72 0.82 0.69 0.R1
13 1TOI0 0.72 0.73 0.72 0.73 0.72 0.73 0.77 0.73 0.73 0.72
13 11T019 0.72 0.72 1.00 0.72 0.73 0.73 0.73 0.72 0.72
14 1T010 0.72 0.73 0.72 0.73 0.72 o. 7~ 0.73 0.73 0.73 0.88
14 11T019 0.73 0.72 0.72 1.00 0.72 0.72 0.72.0.72 0.73
15 1TelO o. '+2 0.79 0.73 0.90 0.72 0.77 0.97 0.80 0.94 0.72
15 11TOIC? 0.74 0.72 0.73 0.72 1.00 0.82 0.79 0.72 0.73
16 1T010 0.73 0.75 0.73 0.78 0.70 0.77 0.85 0.80 0.89 0.72
16 111019 0.74 0.72 0.73 0.72 0.82 1.00 0.80 0.72 0.73
17 11010 0.73 0.78 0.75 0.75 0.70 0.75 0.81 O.BO 0.94 0.72
17 11TOIC? 0.74 0.82 0.73 0.72 0·.79 0.80 1.00 0.72 0.75
18 1T010 0.72 0.72 0.72 0.72 0.72 0.7? 0.72 0.72 0.72. 0.72
HI 11T019 0.72 0.69 0.72 0.72 0.72 0.72 0.72 1.00 0.65
19 11010 0.72 0.73 0.8? 0.73 0.72 0.73 0.74 0.74 0.76 0.72
19 11TP19 0.73 0.81 0.72 0.73 0.73 0.73.0.75 0.65 1.00
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MATRIX OF NET-COOPERATION.INDEX (SCALED)-1963
j'"

1 1T010 1.00 0.52 0.44 0.52 0."-7 0. 1+6 0.61 0.52 o. r.j3 O.'~1
1 21T019 0.-+6 o. 't6 0./+9 O. 'tC- o. (~7 O. ,~!': 0.52 0.41 o. {~6

2 lTD 10 0.52 l.OO 0.i:-8 0.64- ·0. ~:, 2 0.50 o.(;(~ 0.63 0.71 0.41
2 11T[119 '0.50 0.53 0.50 0.49 0.65 0.£"0 0.61- 0.44 O. 't9
3 1TD10 0. 1+'+ 0.4·8 1.00 0.42 0 .. It 5 0.41 o. l~8 0 .. ItH 0.51 (I.'t":
3 I1T01? 0.42 0.52 o.'t 1 0.41 0.45 0.41) 0.39 0.77 0.40
4 11'010 0.52 O.6't o./~ 2 1.00 0.55 o./tO 0.67 0.57 0.6 0 o. '1·2
4 11T019 0.51 O. Itt. 0.53 0.50 0.62 0.59 0..59 o ./of 1 0.51
5 1TOI0 o. It 7 0.52 O. ITS o. ~j:; 1.00 0.0 0 •. 22 0.52 0.51 C.48
5 11TC19 0.4'+ 0.47 o. t.~6 0.45 0.56 o. 41~ 0.43 O."-R· o. '+2
6 1T010 0.46 0.50 o l..1 O./til 0.0 1.00 0.50 o.'di 0.48 o•'t1.. -
6 11TC19 0.53 0.49 o. !!6 'J.46 0.48 o•5f; 0.57 0.41 0.60
7 IT010 0.61 0.64 o. 't3 o. (:.'7 0.12 0.50 1.00 0.61 0.9 /+ o. '+?
7 11 TO 19 0.53 0.53 0.55 0.50 0.::;/+ 0.6:; 0.61 0.45 0.53
R 1HJlO 0.52 0.63 0.48 0.57 0.53 0.4(' 0.61 1.00 0.73 o. 't5
8 11 T()19 0.50 0.46 0.50 0.47 0.58 0.65 o. (. {~ 0. 1;.5 0.54
9 lTD10 0.53 0.71 0.51 0.69 0.51 0.4·8 o. q/~ 0.73 1.00 o. 1~2

9 11 1'C 19 0.62 o. ~13 0.53 0.47 0.85 1.00 O.C)3 O. ~.? 0.64
10 1TOI0 0.41 (l • 't 1 0.4"- 0.42 0.48 a ./t 1 0.42 0.45 O./t 2 l.00
10 11T019 0.42 0.41 o ./~ 1 0.413 0 .. I f 2 o. ttl 0.41 0.'.5 o. I. 2
11 1T010 o./~6 0.50 0.42 0.51 oe44. n.se O.!:l3 0.50 o. (.>2 r.42
11 11T019 1.00 0.46 0.47 D./t 7 0.52 0.66 0.65 0.41 0.63
12 1rOl0 0.46 0.5?- 0.52 0.46 o•It 7 0.49 0.53 0.46 0.53 0."1
12 11TU19 o•ttL 1. 00 (). 5 I~ 0.'t6 0.!:i3 0.53 0.59 0.40 0.51
13 1T010 o. lt9 0.50 o .'t 1 0.53 0.4·6 0.46 0.~5 o. ~)o o. :,3 0.41
13 I1T019 0.47 0.54 1.00 0.49 0.53 0.50 0.47 O.'d 0. 1+7
14" '1 T010 0. /1 6 O. 1~9 0.41 0.50 0.4-5 0.46 0.50 0.47 o./t 7 () ./~5
14 11 HJl9 o. 't7 0.46 0.49 1.00 0.',:6 0.46 o. '~6 0.41 0.46
E' 1TOI0 0.47 0.65 0.ll-5 0.62 0.56 o. ',8 0.54 0 .. 58 0.85 0.'12
15 I1T019 0.52 0.53 0.53 0.46 1.00 0.61 0.31 o. '~l 0.51
16 1TOI0 0.46 0.60 d.45 0.5'-1 o. L~4 0.5C' 0.65 o .f,5 1. 00 o.'L!
16 IlT019 0.66 0.53 0.5 G 0.46 0.61 1.00 0.66 0.41 ·0.57
17 ITOI0 0.52 0.61 0.39 0.59 ·0.43 0.57 0.61 0.64- 0.93 0.41
17 T1T019 0.65 0.59 O• .!17 0.';'6 0.31 0.66 1. 00 0.41 0.(·2
18 1TD10 0.41 o. 4t~ 0.77 0.41 0.48 0.41 0.45 O. irS O~42 o.ft 5
18 11T019 o./t 1 O. ,~O o. It 1 0.41 0.41 0.41 O. '!.1 1.00 o. 3 (~

19 lTC10 0.46 0.49 G. t~o 0.51 0. 1.2 0.60 0.':'3 O.5't 0.64 o. '~2

19 11T019 0.03 0.51 0.47 o. 1~6 0.51 0.57 0.62 0 .. 3't 1.00


