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aspect, and the differences and similarities of nations on these measur es.

Toresolvethis problem of measurement, resear cher s often select a bundle of
representative indicators, standar dize them in some way to make them compar able,
as by standard scores, and then add them together to get one overall measure. The
problem of applying thistechnique to human security isthat it assumes each
indicator in the bundleisequal to every other in measuring human security--that is,
if there are p number of indicators, then each of them should have a 1/p weight in the
final overall measure. Thisislike giving equal weight to GNP per capita, gender
equality in years of schooling, death rate, and income equality. To equally weight
such measureswithout theory or empirical rationaleisan arbitrary smplification
that may confound an analysis of human security and lead to misinter pretation.

We could, of course, ssmply pick oneindicator to represent human security. But what
indicator ? Why? Another solution isto ssimply do an analysis on each of say a dozen
indicator s of different aspects of human security. Thisraisesthe arbitrarinessto the
level of statistical results. They will certainly differ, which then raisesthe question as
to which to accept. If we average them, say, then we are back to the arbitrariness of
equal weighting.

Thereisabest solution to this problem of measuring human security, however, and
that isto let the variation and covariation of nations on the measur es show how these
measur es should be combined and with what weights. In essence, thisisa question of
the dimensionality of the data. Ideally, if human security is an empirical meaningful
concept, if it refersto something in reality that is a consistent factor in human life, then
we should find one empirical dimension in the data that reflectsiit.

Consider for example theidea of economic development, which has played a large
rolein the research and practice of international relations. Isthere such an empirical
dimension, or is economic development really an uncorrelated bunch of national
attributes, such as GNP per capita, energy production per capita, schooling, roads
per acre, books published per capita, number of hospitals, death rate, and so on, the
selection of any of which would give a different picture of a nation'slevel of
development? To be sure, one can look at all the correlations among such variables
and if they are high conclude that thereisa common dimension among them. But the
fault with simply calculating correlationsisthat many of the correlations may be due
to other variables, and when the effect of these other variablesis partialled! out of the
correlations, many of the high ones may disappear. One needs a method that not only
takes account of the inter correlations among such measures, but also their partial
correlations.



Such a method isfactor analysis, which determinesthe statistically independent
dimensions among many variables, such that the first dimension isthe lar gest
accounting for theintercorrrelationsin the data, a second dimension accountsfor the
next greatest amount of intercorrelation after partialling out the effects of the first
dimension; any third dimension isindependent of thefirst two after partialling out

their effects, and so on for the dimensions found.2

Consider onesimple and classic illustration of factor analysis, which isto determine
how people differ in their physical attributes, such asweight, height, girth, arm
length, foot size, etc. If one wereto collect measurements on a reasonable sample of
people and subject them to a factor analysis, one would find two major dimensions:
fat versusthin, and tall versus short. These are actually the major concepts we useto
describe people and show that we have already carried out a mental factor analysis of
human variation. Similarly, if we wereto do a factor analysis of many measurements
of boxes, we would find three dimensions. height, length, and width.

Regar ding economic development, when resear cher s apply factor analysisto cross-
national economic, political, social, and cultural data, they invariably find that
economic development ver sus under development isnot only a dimension in such
data, but it encompasses mor e variation among nations than does any other
dimension.2 Thisisto say that across nations and years, economic development
consists of many highly inter correlated national attributes, and scholars and
practitioners alike are well justified in using the concept to describe nations.

M oreover, different measur es of economic development are so highly intercorrelated
that one can simply measur e the concept by taking one of the central measures, like
GNP per capita or, to do away with the exchange rate problem of GNP, energy
consumption per capita.

Doesthe samething hold true for human security--isthere a closely intercorrelated
cluster of measures of human security, adimension? If so, then we can either takea
measur e most highly correlated with the dimension asitsindicator, or calculate
factor scoreson it by weighting the different measuresinvolved in the analysis by
their independent variance contribution to the dimension and summing the result.

There arethreekinds of dimensionsthat a factor analysisdelineates. Oneisthe
unrotated dimensions, which are a best fit to all the data, with each dimension being
statistically independent of the others. Then there are the orthogonally rotated
dimensionsthat, while maintaining their independence, have been rotated together
around theorigin of the data space to best fit the distinct clusters of intercorrelation
among the variables. Thetechniqueto be used herefor doingthisis Varimax
rotation.



One also may do an alter native oblique rotation by relaxing the independence
between dimensions--they can be correlated--and fitting each dimension to a separate
cluster of intercorrelated variables.

Herel will do anumber of factor analysesto measure human security and freedom.
And on each of my factor analysisthat defines morethan one dimension in the data |
will do both orthogonal and obliquerotations, the latter using the orthotron
technique. However, | will only report the orthogonal rotations unlessthose for the
oblique are different in important and relevant ways.

Relevantly, there aretwo kinds of factor analysis. Oneis called component analysis,
which analyzes all the variance and covariance among variables, whether unique,
random, or error variance. Thisisthe desirable method for simply deter mining out
of a set of variablesrepresenting a unitary concept, such as freedom, the factor
(component, in this case) scoresto measur e the dimensions found in the data, and
thusthe concept. The second kind iscommon factor analysis, a method for getting at
an under lying causal nexusthat explains a tightly intercorrelated cluster of variables.

In thefirst part of my analyses, then, | will pick measuresfor all nations on freedom
and human security, thelatter divided into violence, human development, and
economic development. And then each of these domainswill be component analyzed
to identify its separate dimensions. If such exists, | will calculate component scores on
therelevant dimensions.

The second part of the analysisinvolvesthe role of freedom in human security. Since
freedom--that is, liberal democracy--is discussed here and in the literature asthough
it isaunitary idea, a single empirical dimension, among nations, | must determine
through component analysis whether thisisso. Then | need to ascertain whether this
dimension, if one exists, isnot only part of human security, but that human security
dependson it. Given the argumentsin this book thisrequirestwo assessments:
whether thereisacombined dimension involving freedom and other aspects of
human security; and whether freedom is so important to the other aspects of human
security that it predictsto, or explainsin a statistical sense, the other aspects of
human security.

To answer thisquestion about dependency | will first apply a smple contingency

analysisto judge how well a people's human security correspondsto their amount of
freedom or itslack and to uncover nonlinearitiesin therelationship, and then use a
chi-squar e test to assess the statistical significance of theresult. Sincethisisthefirst



timel mention such atest, | should notethat | am dealing with the total population of
nations, and so | am not making any probabilistic assumptions about a population
from a sample. But thereisanother way of looking at the significance test: as
determining the probability of getting the existing relationship among the data given
all the possible ways the data may combine. Given the null hypothesis of a random
combination, what isthe probability that r e ecting the particular combination of data-
-contingency--asrandom would bein error.

Because of its straightforwar dness and ease of inter pretation, the contingency test is
useful. However, mor e important isthe subsequent test of my ability to predict
human security from freedom through bivariate, multiple, polynomial, and nonlinear
regression analysis. These will involve a range of assessments, including an analysis of
theerrorsin prediction to determine whether the data should be transformed and
helper variablesincluded.

These analyses will be on all 190 nations for 1997-98. One problem isthat thereare
41 nations with a population below a million,such as (with population in parentheses)
Nauru (11,000), Tuvalu (11,000), Palau (19,000), San Marino (26,000), Liechtenstein
(32,000), M onaco (33,000), and St. Kittsand Nevis (39,000). Together, the 49 micro-
nationstotal 17.5 million people, or a mere 0.3 percent of the world's population. Y et
they make up a quarter of the 190 nations| will analyze, a heavy weight on the
results, indeed. Most of these micro-nations are islands, many in the Pacific or
Caribbean. It isa question, then, whether these micro-nations bias the analysis, since
a good many of them are democratic.

These micro-nations ar e also those with the most missing data. Although | will
estimate missing data through regression analysis, the best procedurefor this
purpose, thereisan unavoidable amount of error introduced into the analysis. For
thisreason and the very smallness of these nations, | will do all analysesfor the 190
nations and then repeat them for 149 nations, with the 41 micro-nations removed. |
need not show or mention these latter results unlessthey differ in relevant and
important ways from thosefor all nations.

A further note on missing data: counting all variables and their transformations, |
will be analyzing near seventy variables, many with missing data.2 | could, of cour se,
omit nations with missing data. But since many variables have data for all 190
nations, thiswould lose information if | excluded nations from the analysis that had
missing data on even one variable (asrequired by the technique of pair-wise deletion
of missing data in the computer program | will use). | can calculate correlations
between every pair of variables with the data present on them, but the resulting
correlation matrix cannot be factor analyzed by existing programs.2 The best



approach, as noted above regarding micro-nations, isto estimate missing data from
those variables which have data present. This hasto be done car efully, however.
Since | want to uncover the dependency of human security on freedom, | should not
estimate any missing data on variables that will measure freedom from those that |
will use to measure human security. Otherwise, | would add artifactual (tautological)
variance to my dependency analysis. To avoid this, | will only estimate a nation's
missing data on political variables from other political variables, or those non-
political variablesthat | will not use to measurethe nation's human security, such as
its population or area. Similarly, | will not employ any political variablesto estimate
anation's missing data on human security.8

Finally, | will do all my analysesthrough the StatView statistical application for the
M acintosh computer .’

MEASURES OF FREEDOM,
HUMAN SECURITY, AND VIOLENCE

Measures of Freedom

Thetheory to betested isthat civil and political human rights--a people's freedoms--
are closely entwined with human security and, most important, predict toit. The
mor e such rights a people have, the greater their human security. The dependent
variableistherefore someindicator of human security, the independent some
indicator of freedom.

Theaim now isto find through component (factor) analysis an indicator of freedom.

| havelisted in Table A.1 the sixteen palitical variables| will analyze for this purpose.
They span a variety of ways of measuring freedom, and in addition include several
relevant political variables, such aswhether a nation isnow or was once under
French law, British law, or had or isnhow a state socialist or communist gover nment.
There are also variablesindexing the change in a nation's freedom.

Table A.2 presentstheresults of the component analysisfor 190 nations. | have

ordered from high to low the loadingsfor the variables on each dimension in the
table, and have omitted those loadings below an absolute .40. This makesthe pattern
in the data much clearer. Moreover, for easein going back to Table A.1to assessthe

meaning, measur ement, or source of avariable, | have attached to thevariableits



THABLE AH.1
Political Uariables

# Code N Year Variable Footnote
1 Ci-Lib 190 19948 Civil liberties 1
2 CIChg 155 1977-98 Civil liberties Increase or decrease 2
3 Po-Rgt 190 1998 Political rights 3
4 Po-Chg 155 1977-98 Political rights increase or decrease 4
5 Freedo 190 1998 Freedom 3
& Fr-Chg 155 15977-98 Freedom increase or decrease G
7 E-Free 122 1997 Economic Freedon. 7
B EF-Chg 120 1985-97 Economic freedom increase o decrease B
9  Solist 190 1997-98 Socialist past or present =)
10 Erilaw 175 199¥%-98 British legal origin. 10
11 FrelLaw 175 199¥-98 French legal origin. 11
12 Accout 170 1997-98 Government accountability. 12
13 Effect 123 199¥-98 Government effectiveness. 13
14 Regula 163 15997-298 Government regulations. 14
15 Ru-Law 163 15997-298 Rule of law. 15
16 Honest 152 15997-298 Government honesty 16
Footnotes
[1] Civil liberties rated an a seven-point scale from F=yes to O=none, as to the degree
of freedom of expression, association, rule of law, personal autonony, and economic
rights. This coding is a reversal of the ratings in the source: Freedom House
(www. freedomhbouse.orgs ).
[2] Civil liberties 1997-28 minus that for 1977-F8. Source same as for footnote 1.
[3] Palitical rights rated on a seven-point scale from 1=yes to 7=none as to whether
the head of state or government and legislators are elected through free and fair
elections, competitiveness and fairness of elections, rights of minorities to
participate, and the people's freedom from domination by powerful groups,
like the military. This coding is a reversal of the ratings in the source: Freedom House
{www.freedomhouse.orgs ).
[4] Political rights 1987-98 minus that for 1977-78. Source: see footnote 1.
[5] Freedom on a scale from 2=free to 14=unfree; a sum of the ratings on
civil liberties and political rights.
[6] Freedom 1937-328 minus that for 197 7-78. Source: see footnote 1.
[7] Econamic Freedom. From James Gwartney and Robert Lawsan, fooromic
Frogdam af the Warldh 2000 Annual Ragart
(www.fraserinstitute.ca/publications/bookssecon_free_Z2000¢ )
[B] Economic freedom 1997 minus that for 1985, Source: see footnote 7.
[9] The legal system is presently socialist (communist or state) or once
was = 1; ho = 0. Diverse sources, including Global Development Finance &
World Development Indicators; file: Social Indicators and Fixed Factors
iwww.worldbank.orgsresearchs/ growth/GDNdata.htm#4))
[10] Under present British legal system or once had been = 1; no = 0. Source:
Global Development Finance & World Development Indicators; file: Social
Indicators and Fized Factors (www.worldbank.org/researchs/growths/GDOMdata.htm#4).
[11] Under present French legal system or once had been = 1, no = 0. Source:
gsee footnote 10,
[12] Accountability measures the independence of the media from government,

and the extent to which citizens can participate in selecting their governments.
This coding is a statistical compilation of perceptions of the guality of governance
of a large number of survey respondents in industrial and developing countries,



as well a5 non-governmental organizations, commercial risk rating agencies,

and think-tanks during 199%¥ and 1998, Source: Kaufmann, D., &. Kraay and

P. Zoido-Lobaton (19599a). "Aggregating Governance Indicators". World Bank
Policy Research Department Warking Paper No. 2195; and (1995b) "Gavernance
Matters". World Bank Policy Research Department Working Paper Mo, 21596
{www.worldbank.org/wbi/gaovernance/gav_data.him).

Government effectiveness combines the perceptions of gquality of public service,
competence of civil servants, the independence of the civil service, and the
credibility of government policies. For the nature of the coding and source,

gee foothote 1Z2.

Government regulations includes measures of the incidence of market-unfriendly
policies, such as price contrals, as well as the perceptions of the burden on
business imposed by regulations. For the nature of the coding and source,

gsee footnote 12,

Rule of law includes the extent towhich agents have confidence in and abide

by the rule of law, the perception of the incidence of violent and non-

violent crime, and the effectiveness of the judiciary, and enforceability of contracts.
For the nature of the coding and source, see footnote 12,

Government honesty combines perceptions of the use of government power

for private gain, such as payments to get something done and the effects of
corruption on business, For the nature of the coding and source, see foothote 1Z2.



TRBLE R.2
Component Analysis of Political Dariables

Orthogonal Rotation
Dim. 1 Dim. 2 Dim. 3 Dim. 4 hAZ2 SMC

Effect 13. L2 S8 .87
Accout T2. A0 HE .99
Ru-Law 15. B9 A5 .94
Honest 16. B9 L0 .80
Regula 14. = A5 .50
E-Free 7. B5 L6 1.00
Freedo 5. B3 .41 3 .74
Po-Rgt 3. s 44 L1 .46
Ci-Lib 1. iy S8 .6A
Fr-Chg E&. LY B4 7
PR-Chg 4. 94 A1 .73
Cl-Chg 2. L2 L0 .81
Brilaw 10, BS BE H2
FreLaw 11 -.RY 6 81
Solist 9. .rg B3 .86
EF-Chg B. o B1 .80
% variance 43 21 10 Q a3
Motes

Principle components of 190 nations, Dim. = Dimension

Number of components = eigenvalues over 1.0.

Rotation by varima:

hia2 = communality

Only loadings at or over an absolute .4 are shown

SMC = gquared multiple correlation squared of the variable
an all the others.

Component scores on dimension 1 = FreedomCS

Component scores on dimension £ = FreeChgCs



order number in Table A.1, e.g., Effect 13.

Sincethese are orthogonal dimensions, one can read each of theloadings, such as .92
on dimension 1 for the Effect variable, asthe correlation of the variable with the
dimension. Since the squar e of a correlation between two variablestimes 100 give the
per cent of variance they have in common, Effect has 85 per cent (.92 squar ed) of its
variation in common with the dimension, a high amount. Note that the absolute .40
cutoff for theloadings shown in Table A.2 omitsloadingsfor those variablesthat

have lessthan 16 percent of their variancein common with the dimension, avery
small amount in thiskind of cross-national analysis. Actually, | usually limit my
inter pretation to variables with at least 25 percent of their variance in common with
adimension, but by including the smaller loadings, | avoid missing some of thereal
minor but perhaps still important relationships.

The percent variance totals at the bottom of Table A.2 measur ethe strength or size of

adimension. Thefirst dimension therefore accounts for 43 percent of thetotal
variation in the sixteen variables over 190 nations, an unusually large dimension for
thiskind of data. Note that the next dimension is half itssize, and the last two are
relatively small.

| givetwo other kinds of useful information in Table A.2. Oneish”2 (read as
communality squared), which isthe proportion of variancein a variable across the
190 nationsthat is accounted for by the dimensions. Thelowest in Table A.2is.61 for
Po-Rgt (political rights), which is still alarge amount and meansthat all these
variables have very high inter correlations among themselves.

TheSMC in Table A.2 standsfor the squared multiple correlation of a variable

regressed on all the others, and isworth study in itsown right. It isanother way of
measuring how well variation in a variable depends on all the others. In one casethe
SMC is1.00, and in some other casesit is.99, which meansthesevariablesare
perfectly, or virtually perfectly, predicted from the fifteen others.

Now, what do the dimensionsin Table A.2 mean? First, thereisonevery strong

dimension that includes gover nment effectiveness, accountability, honesty (lack of
corruption), afreer regulatory environment, economic freedom, the overall freedom
ratings, and itstwo elements: civil rightsand political liberties. This meansthat there
isavery strong dimension of freedom vs. nonfreedom delineating a tight cluster of
intercorrelated political variables.

When theinter correlations among these variables ar e partialled out of the data, there



Is a second independent dimension that reflects a cluster of the change variables:
change from 1977 to 1998 on the freedom ratings and its two elements, civil rights
and political liberties. Note that the freedom and political libertiesratings themselves
have a small positive correlation with this dimension, indicating that it ismeasuring a
positive changeto greater freedom.

Thereisa problem in these change measur es, which may explain why they form a
dimension unto themselves. The low to high range in these change measuresis
bracketed by the highest and lowest ratings of freedom, which were 1 and 7 for both
political rightsand civil liberties, and 2 and 14 for the combined freedom variable.
Those nations measur ed asleast free can only change for the better, and those most
free can only change for the worst. M oreover, for those nationsthat are most stable
at any level, thereisno change at all. Even mor e problematical, the lar gest changes
can only occur for those nations at or near one end of the freedom scale or another,
and the direction of change depends on how closeto the free or unfree end of the
scalethey are. The upshot isthat unlike the economic and human development
change measures, the freedom oneisrestricted in a way to make it unique.
Nonetheless, despite their limitations| included them in case they showed an
unsuspecting relationship to the other variables.

Notethat the change in economic freedom (EF-Chg 8) has no significant correlation
with thisdimension, but instead for ms an independent dimension with a nation being
socialist or having a socialist background. This correlation results from the fall of
communism in many countriesand their introduction of a free market. M oreover,
since thisdimension isindependent of the others, it showsthat past or present
socialist influences and a change in economic freedom have little correlation among
190 nations with their overall freedom, rule of law, gover nment effectiveness, and so
on, in 1997-1998.

Finally, thereisa small dimension reflecting whether a nation is presently or was
once under British versus French law. Since thisdimension is statistically
independent of the others, it showsthat British or French legal and political influence
have had little effect on a nation's freedom or its changein freedom over theyears.

| did thisanalysisto deter mine the component scores (CS) to be used in an analysis of
human security. | therefore calculated (regression technique) scoresfor the two

lar gest dimensions, which together account for 64 percent of the variation in the data
for the 190 nations. | labeled these:

Dimension 1 scores = FreedomCS



Dimension 2 scores = FreeChgCS

Measures of Stability/Violence

| component analyzed three conflict and violence variables of a nation'sforeign and
domestic affairs. See Table A.3 for thevariables, and | givetheresultsof their

component analysisin Table A 4.

These variables comprise one dimension of violence and instability, as shown by their
loadings. Deaths have the least, although still important correlation with this
dimension. Thisisunderstandable, given that deaths are a general statistical category
that includes not only deaths from violence but also from disease, poor health
services, and disasters. | calculated the component scoresfor this dimension and
named them:

Dimension 1 scores = ViolenceCS.

Note that because of itslow loading on the dimensions, and resulting low weight in
the calculation of the component scores, deaths will have an appropriately minor
effect on these scores,

Measures of Human Development

By human development | mean that people can develop their capabilities and realize
their potential, achieve well-being, and live along life; and we can measur e this by
such variables asthe schooling available to them, their health services, the equality
between the sexes, relative income equality, and their life expectancy. Table A.5 lists

these and other measur es of human development that | will component analyze.

It istruethat many of these eighteen variables are highly correlated with each other
and some areinvolved in the calculation of the human development and gender
development indices (variables number 20to 22, and 36 to 37). However, these
indices comprise an arbitrary summing together of the separate variables by the
sour ce, and thusthe variables may have some unique variance to contribute to
measuring human development. If thisis so, the component analysiswill pick up the
variance.

The component analysis of these variables uncovered three dimensions with
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TABLE A.3
Instability and Violence Dariables

# Code N Year Yariable Footnote
17 “iolen 17 190 1998-99 ‘iolence and democide [1]

18 Unstab 18 122 1997-88 The degree of instability and violence (2]

19 Deaths 19 190 15858 Deaths [3]
Footnotes

[1] Violence and democide is coded on a scale of O to 5, where O= no internal or foreign
violence or democide; 5 = the greatest internal or foreign wiolence or democide.
Examples of a 5 are Rwanda, Burma, and Yugoslavia; examples of a 3 are China,
Georgia, and India; and examples of @ O coding are Hungary, Iceland, and Canada,

[2] Instability and violence measures the perceptions of the likelihood that the
government will be destabilized or overthrown by possibly unconstitutional
and/or violence means.

This coding is a statistical compilation of perceptions of the quality of governance
of a large number of survey respondents in industrial and developing countries,

as well ag non-governmental organizations, commercial risk rating agencies,

and think-tanks during 19897 and 1998, Source: Kaufmann, Daniel, &. Kraay and
Pabla Zoido-Lobaton (1899a). "Aggregating Governance Indicators". World Bank
Policy Research Department Warking Paper Mo. 2195; and (1995b) "Governance
Matters". World Bank Policy Research Department Woarking Paper Mo, 2198

(wwrw worldbank.org/whi/governancesgov_data.htm).

[3] Deaths per 1,000 people. Source: ULS. Bureau of the Census, International
Data Base. httpl/Awww.census.goy/TIps pubsipocwww idonew.html

TABLE A.4
Component Analysis of Instability
and Uiolence

One Dimensional Solution
Dim. 1 hAZ SMC
Unstab 18 AB6 | .74 .38
Vialen 17 B4 |71 .39
Deaths 19 B2 | .38 12
% variance 61 J6

Notes
Principle components. Dim. = Dimension
Mumber of components = eigenvalues aver 1.0,
hA2 = communality
SMC = squared rultiple correlation squared of
the wariable an all the others.
Only loadings at or over an absolute .4 are shown
Component scores on dimension 1
= ViolenceCs



TABLE A.5
Human Development Dariables

# Code N Year Yariable Footnote
20 HOI 20 172 1998 Hurnan developrment index. [1]
21 HDIrise 21 135 1985-98 Rise in human development inde:. [2]
22 HPlzz2 103 1998  HPI=Human poverty index. [2]
23 LifExp 23 190 1998  Life expectancy. [4]
24 LifExpRise 24 1871 19290-98 Rise in life expectancy ratio: 1990 to 1958 [5]
25 InfMor 25 190 1998 Infant mortality rate. [6]
26 ChiMor 26 190 1998 Child mortality rate [7]
27 SecSch 27 146 1996 Secondary school enrallment [a]
28 Educat 28 123 2000 Awverage years of school. [2]
28 Ed-Ind 29 172 1898 Education index. [10]
30 Liters 30 175 1998 Literacy rate [11]
31 BirthR 21 180 1898 Births per 1,000 pop. [12]
32 Unequal 32 112 19948 Richest 20% of income or consumption to poorest 20%. [13]
33 SexinfM 33 190 1998 Male vs. Female infant mortality rate [14]
34 SexLifExp 34 190 19948 Male vs, female life expectancy. [15]
35 Sex-Lite 35 157 1998 Male vs, female adult literacy rate [18]
38 GDI-Ra 36 141 1998 Gender-related development index rank. [17]
a7 G0O-Yal 37 141 1998 Gender development index value, [18]
Foothotes

1 HDl=Hurman development index. "Human Development Report 2000," United Mations Development
Program" (http:/ Awww.undp.org/hdr2000/ english/HDRZ2000.html). The index comprises life expectancy
at birth, adult literacy, gross primary, secondary and tertiary enrolment, GNP per capita in purchasing
power parity.

2 1898 HDI minus 1985 HDI)/{1998HDI + 1285 HDI.

3 HPl=Human poverty index. Source: see footnote 1. The index is measured differently
for developing and industrialized countries (indicated in parentheses), and comprises probability
at birth of not surviving until age 40 (60); adult illiteracy rate (functional illiteracy rate); percentage of
people (living below the income poverty line) without access to safe water, health services, and
childen under five who are underweight; (long-terms unemployment for 12 months or more).

4 Life expectancy. Source: U5, Bureau of the Census, International Data Base.

(http:/ Swww.census.govs Ttp/pubsipc/ www/idbnew.htrml)

(Life expectancy 19598 minus 1990)/(1998 life expectancy plus 1980),

Source: see footnote 4,

7 Mortality rate, under-5 (per 1,000 live births); nearest year. Source: Global Development Finance &

World Development Indicataors; file: Social Indicators and Fixed Factors

iwww.worldbank.orgs/researchs growths GOMdata.htm#4).

Percent enrolled to the number in age group; nearest year. Source: See foothote 7.

9  Source: Barro, Robert J. and Jong-¥ha Lee, "International Data on Educational Attainment: Updates
and Implications," manuscript, Harvard University, February 2000 (http:/ Swww.cid.harvard.edu/ciddatas’)

10 Source: See footnote 1.

11 Adult literacy rate at age 15 years and above, Source: see footnote 1.

12 Births per 1,000 pop, Source: see foothote 4,

13 Richest 20% of income or consumption to poorest 20%. Source: see footnotel,

14 Difference in infant moaortality rate--female from male. Calculated from source given in footnote 4,

15 Difference in life expectancy--female from male, Calculated from source given in footnote 4,

16 Male minus female adult literacy rate at age 15 and above. Source: see footnote 1.

17 Gender-related development index rank. GDI is composed of the same measures as Hl, except
gender differences taken into account, e.g.., female and male life expectancy rates,

Source: see footnote 1.
18 Gender-related developrment index values, instead of ranks. See footnote 17,
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eigenvaluesover 1.0, the usual criterion in factor analysis, but sincethe third was
closeto thecut off at 1.06, and its few moder ate loadings wereirrelevant, | dropped
it. Table A.6 liststhe resulting two-dimensional, orthogonally rotated solution.

Asshould be clear from Table A.6, there is one very dominant dimension that

accountsfor 67 percent of the variation of 190 nations on the eighteen variables. The
variablesmost highly correlated with this dimension are the gender development
index (#37), human development index (#20), child mortality, education index, birth
rate, literacy, and the human poverty index (#22). Noting also the plus and minus
correlations, thisdimension defines a tight cluster of highly intercorrelated variables
having human development in common, with high human development at one end
and low development at the other.

The second dimension delineates increasing ver sus decr easing human development.
Increasing life expectancy has a moder ate relationship with the dimension, and
inequality in income slightly less so in a negative direction. Given the independence of
thisdimension from thefirst, it meansthat thereisvirtually no relationship between
human development levels and the increase or decrease in human development that
occurred. Moreover, the human development of a nation has almost no meaningful
relationship to itsincome inequality, although the change in this development hasa
moder ate positive correlation with income equality--the greater the positive changein
human development, the lessincome or consumption inequality.

| calculated component scoresfor both dimensions and labeled them:

Component scores for dimension 1 = HumDevCS
Component scores for dimension 2 = HumDevRiseCS

Measures of Economic Development

All cross-national factor analysiswith such per capita variables as GNP, ener gy
consumption, income, telephones, automabiles, and mail have defined a maj or
economic development, or wealth, dimension. Factor analyses have so consistently
delineated it that | include only enough variablesto index thisdimension, which | list
in Table A.7. | also include economic growth, foreign aid, and foreign indebtedness,
since they measure an aspect of a nation's economy that bearson national, and
therefore, human security.



TABLE A.6
Component Analysis of
Human Development Uariables

Orthogonal Rotation
Dim. 1 Dim. 2 hAZ SMC

GDI-al 37 el L6 0,899
HDI 20 "y 4 0,594
GDI-Ra 36 -.96 A2 .98
Ed-Ind 29 93 L0 .58
ChiMor 26 -.593 A4S .94
InfMor 25 =892 .89 085
BirthR 31 -.87 A5 0.87
Litera 30 L HE 0.8
HFl 22 =81 B3 082
Secsch 27 L0 A1 0,817
LifExp 23 .HD B7 .93
Educat 28 BB B0 .83
SexlLiter 35 -.7H 66 .68
SeylnfmM 33, GH G2 0.8
SexlifeExp 34 GE e N
HDIrise 21 87 A5 QL7
LifExpRise 24 G .dJd 0.7
Urnequal 32 - F A5 .65
% variance 67 11 =)
Motes

Principle components of 1590 nations, Dim. = Dimension

Mumber of components = eigenvalues over 1.06.

Rotation by varimax

Only loadings at or over an absolute .4 are shown

hA 2 = communality

SMC = gquared multiple correlation squared of the variable
on all the others.

Component scores on dimension 1 = HumDevC5S

Component scores on dimension 2 = HumbDevRiseCs



TABLE A.7
Economic Development Uariables

# Code N Year Yariable Footnote
38 |nhcome 38 190 1998 Income [1]
39 Develo 39 190 1998  Developing country or not [2]
40 GMPpc 40 190 1998  GMP per capita [3]
41 PPPpc 41 173 1998  PPP per capita [4]
42 E-Grth% 42 113 1997-98 GHP growth rate % [5]
43 E-lmpro 43 163  1985-95 GDP per capita growth index [&]
44 Fordid 44 190 1993-95  Official Development Assistance [7]
45 FAiIdpc 45 190 1993-95  Official Development Assistance per capita. [B]
46 ForDeb 46 190  1893-95 Taotal foreign debt [9]
Foothotes
1 Income: 1=low income, 2=low middle, 3=upper middle, 4=high. Source: Global Development
Finance & Waorld Development Indicators; filer Social Indicators and Fiked Factors
(www.oworldbank.org/research/ growth/GOMdata.htr#4),
2 1= dewveloping country; C=not. Source: see foothote 1.
3 In .5, $. Source: "2000 World Develapment Indicators," The World Bank Group
(http:/ Awww.oworldbank.org/datasdataby topic/databy tapic.html)
4 Purchasing power parity per capita in U.5.%; missing values replaced by GDP per cap.
Source: see footnote 3.
5 1897-98 average annual growth % in GNP %. Source: see footnote 3
& GDP per capita in 1995 US$: (1995 minus 1985)/(1995 + 1985). Calculated from source:
see footnote 3
¥ Average annual Official Development Assistance US$ million. "World Resources 1988-99,"
The Woarld Bank. (httprdSwww.owri.org wri/wr-98-99,)
B Awverage annual Official Development Assistance US$ per capita. Source: see footnote 7.
8 Total external debt US§ million. Source: see footnote 7.



Table A.8 presents my component analysis of these variables. The strong economic
development dimension is clear in theresults, with such variables asincome, GNP
per capita, and whether a developing country or not, closely correlated with it. A

second dimension exclusively loading the foreign aid and indebtednessvariablesis
also clear, asisthethird dimension correlated with the economic growth variables.

Theseresultsareinteresting in themselves. They indicate that the economic growth of
acountry isuncorrelated with theforeign aid it receives or gives and itsindebtedness,
and unrelated to its economic development. Mor e specifically, giving or receiving aid
has not increased or lessened therate of economic growth of these 190 nations.

However, arepeat of thisanalysis on the 149 nations remaining after | removethe
micro-nations has slightly different results. An economic development dimension still
emer ges as most power ful in accounting for the variance, but now the amount and
per capitaforeign aid have a negative relationship to the economic growth rate, while
foreign indebtedness has a positive correlation with economic growth. These are
small dimensions, and the correlationsinvolved are moder ate to small, but
nonetheless they show that for foreign aid and economic growth, including the very
small nationsin the analysis can alter the dimensions.

Nonetheless, consistent with the component scor es from the analyses of the political,
violence, and human development variables, | calculated those for economic
development on the 190 nation components. | named them:

Component scoresfor dim. 1 = EconDevCS
Component scoresfor dim. 2 = AidDebtCS
Component scoresfor dim. 3 = EcoGrothCS

Other Variables

| have now reduced all the variablesthat manifest freedom and human security to
their independent dimensions. Before carrying out an overall analysis of them,
however, there areimportant national attributesthat | also should include because of
their general importance. These are measur es of total GNP, population, population
growth, area, density, and migrants, among others, and | list them all in Table A.9.

These variables may well affect the inter correlations among the human security
dimensions, and their relationship to freedom.



TABLE A.8
Component Analysis of
Economic Development Uariables

Orthogonal Rotation
Dim. 1 Dim.2 Dim.3 hAZ 5MC

PPPpC 41 HE g2 G4
GHPpC 40 L4 B8 93
Develo 39 -.917 B3 .B
Income 38 A .B3 .rg
Fordid 44 .rg B L6
ForDeb 46 BE e 7
FAidpc 45 S L .3
E-Grth% 42 s 53 L6
E-Impro 43 . .44 J7
% variance 43 16 13 r2
Motes

Principle components of 120 nations. Dim. = Dimension

Mumber of components = eigenvalues over 1.0.

Rotation by varimax

Only loadings at or over an absolute .4 are shown

hA2 = communality

SMC = squared multiple correlation squared of the variable
an all the others.

Component scores on dimension 1 = EconDevC5

Component scores on dimension 3 = AidDebtCSs

Compoaonent scores on dimension 2 = EcoGrothCs



TABLE A.9
Other Dariables

# Code N Year Variable Footnote
47 GNP 47 190 1928 Gross national product [1]
48 Popula 48 190 1998  Population [2]
48 Po-Gro 49 190 1998  Population growth rate [3]
S50 Area 50 190 1928 Ares [4]
51 Po-Den 51 190 1998  Population density [=]
52 Ethnic 52 105 1958 Ethnic fractionalization. [8]
53 Mig-pc 53 190 1998  Migrants per 1,000 population [7]
5S4 Longit 54 190 1998  Longitude. (8]
55 Latitu 55 190 1998  Latitude. [2]
o6 Locati 56 190 1958  Geographic location [12]
Foothotes
1 GNF % billions; missing values filled in with 1995, Source: "2000 Woarld Development
Indicatars," The Warld Bank Group. (httpw/Swww.woarldbank.orgs/data/databytopic/databytopic.html)
2 5Source: see foothote 1.
3 Percent.. Source: U.5. Bureau of the Census, International Data Base.
(http:/Awww.census.govs Ttps pubsipc/ www idbnew.html)
4 Surface areain thousand sg. km. Sodrce: see foothnote 1.
3 People per sq. km, Source: see foothote 1.
6 Source: Global Development Finance & World Development Indicators; file: Social Indicators and
Fixed Factars. (www.worldbank.org/researchs/growthsGDNdata.htm#4),
7 Source: see foothote 3.
B Location on north-south geographic axis. Source: see footnote &
9 Location on east-west geographic axis. Source: see footnote &

10 Global position: latitude plus longitude.



Table A.10 shows the four dimensions| found among these variables. None of them

are especially strong. Thefirst isan East-West dimension (China, Russia, and I ndia
arenot to far apart in longitude), with a very small correlation with population
density. The second a population growth dimension, also including migrantsasa
proportion of the population. Thethird isa sheer size dimension, including
population and ar ea, with a moder ate correlation with ethnic fractionalization. The
final dimension isa North-South one, with a good correlation with GNP and a small
negative correlation with ethnic fractionalization. This meansthat nations above the
equator tend to have higher GNPs and fewer ethic divisions.

| calculated four component scores and labeled them:

Component scores on dimension 1 = LocationCS
Component scores on dimension 2 = PopGrothCS
Component scores on dimension 3 = SizeCS
Component scores on dimension 4 = NorthSouthCS

All Human Security Variables

| had applied the previous component analysisto violence, human development, and
economic development separ ately, and they clearly showed that one very strong
dimension embodying the domains conceptual meaning well represented each of
these domains, such asthat of human development. It may be, however, that the
variablesrepresenting each domain may interact in complex waysto produce quite
different dimensionsthan found for the separate domains. After all, my interest isin
human security itself, and not the separ ate domains.

Accordingly, | did a component analysisof all thirty variables used to encompassthe
three domains, with the resultsshown in Table A.11. Asone can see, thereisone
dominant dimension accounting for over half of the variation of 190 nations on these
data. Thisistruly an impressive dimension: it defines a cluster of such variables as
those measuring gender equality (GDI-Ra), overall human development (HDI), infant
mortality, schooling, income, purchasing power parity per capita, deaths, and
instability.

Scoreson thefirst dimension in Table A.11 will provide one overall measure of
human security, and | named it:



TABLE A.18
Component Analysis
Of Other Dariables

Orthogonal Rotation
Dim. 1 Dim. 2 Dim. 3 Dim. 4 hAZ SMC

Locati S6. L6 LSE 06
longit 54 L5 B3 .25
Po-Den 51 .4 B8 .63
Po-Gro 449 e N =
Migrant =3 BY L8 .09
area 50 B1 S 15
Fopula 48 .Fa 9 .5H
Ethnic 52 SO -.46 L2 1.
Latitu 55 i S8 1.
GMP 47 6B =y 1.
% variance 21 18 17 13 608
Notes

Principle components of 120 nations. Din. = Dimension

Number of components = eigenvalues aver 1.0,

Rotation by varimax

Only loadings at or over an absolute .4 are shown

hA2 = comnunality

SMC = squared multiple correlation squared of the variable
on all the others.

Component scores on dimension 1 = LocationCs

Component scores on dimension 2 = PopGrothCs

Component scores on dimension 3 = 5izeCs

Component scores on dimension 4 = MorthsouthCs



TABLE A.11
Component Analysis of ALL
Human Security Dariables

Orthogonal Rotation®

GDI-Ra 36
GDI-Val 37
HOI 20
InfMor 25
Sechch 27
ChiMor 26
LifExp 23
HP| 22
Ed-Ind 29
BirthR 31
Educat 28
Litera 30
Income 38
PPPpc 41
Sexliter 35
GNFpC 40
Unstab 18
SexintM 33.
Develo 39
Deaths 19
SexLifeExp 34
Violen 17
HDIrise 21
E-Impro 43
LifExpRise 24
Unequal 32
Fordid 44
ForDeb 46
Faidpc 45
E-Grth% 42

NMotes

D, 1 Dim. 2 Dirm. 3 he  SMC
-.5968 =l S
HH 63 .3
ey GE el
-.87 A5 959
L H5 .H3
=80 B4 .93
L0 B8 =
-.AY A1 S0
.85 el L6
-.A49 L0 .85
BY H5 e
HE B2 HE
B3 a5 .98
B -.46 .HH L7
- 75 B4 el
T4 -.53 A7 .3
-7 4 .oH S
G5 S5 Nl
-.64 G0 63 T
-.60 -.44 L7 Nl
B0 97 .99
-.449 A0 .86

A5 B HE
T B8 94
S =N =
o L9 .J4
L 1
.£3 .30
o .d9
13 25
S g 7 (a]a]

Principle components of 190 nations, Dim. = Dimension
Mumber of components = eigenvalues over 1.28.
Rotation by varimax
Only loadings at or over an absolute .4 are shown

b2 = communality

SMC = gquared multiple correlation squared of the variable
an all the others.
Component scores on dimension 1 = AllHumansecVarcs




Component scores on dimension 1 = AllHumanSecVarCS

An alternative, and in my view, mor e desirable way of measuring overall human
security isto integrateinto oneindicator the component scores from the violence,
human development, and economic development domains. Each of these domainsis
important in itself, and the three-component analyses of TablesA.4, A.6, and A.8
brought out a very strong dimension defining each domain. However, these
dimensionslost their distinction in the overall component analysis of Table A.11.

Then the question is how to put these dimensions together to create one measur e of
human security. Now, the component scor es on each of these dimensionsrepresent an
indicator of itsdomain. They create the space of human security. | can analyze these
indicator s themselves to determine the dimensions of this space, and whether thereis
one very strong dimension spanning this space. In this| would be seeking a common
factor, and not as above, a component that encompasses all the variance in the data,
including that of a variable's correlation with itself. Here, | want just that variance
among the three domainsthat is common to them. By assumption, human security
should be such an empirically unitary concept. Therefore, I will apply a common
factor analysis, and my estimate of theinitial communality of each variable
(component scor es) befor e iteration to a common factor solution will be its squared
multiple correlation with the others.

Table A.12 presentstheresultsand Table A.13 summarizes all the component scores
| have so far calculated, including those from the analysisof Table A.12.

From Table A.12 one can seethat thereisvery close and exclusive intercorrelation

among the human security component scor es, as should be the caseif the concept

" human security” isnot only theoretical, but empirical aswell. The only other scores
correlated with human security are those defining a geogr aphical north-south
dimension. With a correlation of .53 with the dimension it indicates that human
security tendsto be higher among nationsin northern latitudes.

Thiscompletesthetask of defining measures of freedom, human security, and
violence. | can now use these measur es to assess how well freedom predictsto human
security.


http://www.hawaii.edu/powerkills/WF.TAB.A.4.GIF

Human Security Component Scores Only

TABLE A.12
Common Factor Analysis of
Human Security Component Scores

Including Other

Comp. Scores Factor 1 hAZ SMC Factor 1 hAZ 5SMC
ViolenceCs -.85 T2 .51 -.81 66 G4
HumDewCs .B3 G55 .G .88 s ra
EconDevCs A1 66 25 B2 7 G
HurmDevRiseCs .04 R= [ L2 .dG
EcoGrothCs .01 20 00 o
AidDebtCs 00 . 00 L7
LocationCs L0 .03
FopGrothCs 04 A7
SizeCs .01 2
MorthSouthCs .53 .28 =1
35 35 25 25
Notes

Cormmaon factor analysis of 190 nations.
Mumber of factors = eigenvalues over 1.00.,

hAZ = communality

Only loadings at or over an absolute .4 are shown

SMC = squared multiple correlation squared of the variable on

all the athers.

Factor scores on factor 1 of human security component scores

only =Humansecks




THELE R.13

Component And Factor Scores

% total

Domain Scores Variance Source
Freedom FreedomCh 43 Table A2
FreeChgCs 2 Table A.2
Yinolence ViolenceCs g1 Table 4.4
Hurman HumbDewC5 g7 Tahble A.G
Development  HumbDevRiseCs 11 Table A.6
Economic EconDevCs 43 Table 4.8
Development  AidDebtCS 16 Table A.B
EcoGrothCs 13 Table 4.8

LocationCs 21 Table 4710

Other PopGrothCs 18 Table A.70

SizeCs 17 Table &4.10

MorthsouthCs 13 Table &4.10

Hurman AllHUmMansecharChs ol Table A4.71

Security Humansecks 35 Table &4.12

Motes

% total variance is the percent of variance accounted for by
by the dimension upon which the scores were calculated.
This indicates the strength of the dimension, and thus
Scores, in accounting for the wariation in all the variables

in the analysis.



DOESFREEDOM PREDICT HUMAN SECURITY?
Freedom isa Common Factor of Human Security

| now want to test the argument of thisbook that the freedom of peopleto pursue
their own desires and hold the gover nment responsible for its actions creates a
spontaneous social field within which humans are most secur e--violenceis minimal,
and human and economic development are best achieved. That is, freedom predicts
human security. There arethree ways of testing this. Oneisto include the freedom
scor es with those measuring human security and do a common factor analysison
them. Thiswill then show whether thereisacommon factor underlying human
security that centrally includes freedom. A second way isto do a contingency analysis
of different levels of freedom ver suslevels of human security. And finally, one can do
aregression analysis of the human security scores onto those measuring freedom. |
will apply all three approaches, and by theory they should show a consistent
relationship of freedom to human security.

In Table A.14 | present acommon factor analysis of the two freedom scores along

with theforty other variables on which | did the above component analyses. | did this
analysisfor those who wonder if | lost some important variance by doing the
component analysis of the separ ate domains and then inter correlating the resulting
scores with freedom. Table A.14 does show that | capture over 50 percent of the

variancein freedom scores (FreedomCYS) by thefirst factor, which also includes
almost all the human development variables and the major ones defining economic
development, such as GNP per capita and high income. Thereisalso a very minor
residual economic development factor 3, but it involves no freedom or violence
variables. Werethisall the analyses| wereto do, | would have to conclude that the
relationship between freedom and human security was close--involving just one
major factor, a factor of freedom.

But a problem with theresultsin Table A.14 isthat the larger number of variables
for Human Development and theinclusion of the" Other" variables added variance
that could have skewed the results. However, onereason | did the separate
component analyses on each domain reported in TablesA.4, A.6, A.8, and A.10, was
to avoid this problem, and to partial out of theresultsthe major sources of variance
in these data and to reduce them to their independent dimensions.

Now, Table A.15 showsthe result of a common factor analysis of these factor scores,

and illustratesthe virtue of reducing the variance in the separate domainsto
component scores prior to the common factor analysis. It showsthat human
development, economic development, violence, and freedom, tightly cluster into a
common factor. All have correlations over .83 with it, and freedom shareswith


http://www.hawaii.edu/powerkills/WF.TAB.A.4.GIF
http://www.hawaii.edu/powerkills/WF.TAB.A.15.GIF

TABLE R.14
Common Factor Analysis of
Freedom Scores and All Other ¥Yariables

Orthogonal Solution

Scoress Factors

Domain Variahles 1 2 3 haAZ SMC
Freedom FreedomCs .re8 S0 BY
FreeChgCs L8 .34

Violen 17 -.448 £ .65

Violence Unstab 18 -7 4 1 .80
Deaths 19 =57 41 .99

HOI 20 = A5 .99

HDIrise 21 .B8 HH .BE

HF| 22 -.8H8 JSH 96

LifExp 23 L0 B3 .98

LifExpRise 24 J4 0 56

InfMor 25 -8z B8 96

ChiMor 26 =80 BY 96

Humnian Sechch 27 L B3 .03
Development |Educat 28 BE B0 .BHH
Ed-Ind 29 B8 A8 .98

Litera 30 BS BHE 097
BirthR 31 -.A4 A7 1.00

Unequal 32 -48 .41 [ .54 .A4

SeylnfM 33, .68 od  LYE

SexlifeExp 34 S5 S P2

Sexliter 35 -.73 N B

GDI-Ra 36 -5 NI ]

GDI-val 37 = A5 .99

Income 38 .H3 .8 .BY

Develo 39 -.64 -4 .73 .BA

GMPpC 40 =) S0 BS 96

Economic PPPpc 41 .B3 491 .94 .98
Development |E-Grih% 42 L0440
E-Impro 43 B3 B I

Fordid 44 0= =

Faidpc 45 J8 0 .44

ForDeb 46 = I

GMP 47 08 .45

Fopula 48 L2 46
Po-Gro 49 =50 LS00 500 1.00

area S0 01 55

Other Po-Den =1 J4 B5




Ethnic 52 -.42 210 44
Migrant 53 S8 [ 40 1,00
Longit 54 04 .00
Latitu 55 A2 L8 1.00
Locati S6. L0400

% variance 39 Fi 4] 31

Notes

After inspecting the eigenvalues and loadings,
only three relevant factors rotated.

haZ = communality.

Only loadings at or over an absolute .4 are shown

TABLE R.15
Common Factor Analysis of Freedom,
Human 5Security and Other Scores

Freedom and Human

All Component Scores Security Component Scores
Orthogonal Rotation One Factor Result
Scores Fac. 1 Fac. 2 hAZ SMC  Fac. 1 hAZ SMC
FreedomCs BE B0 79 R=hes A5 FF
EconDevCs BE Ao P B2 L7 7
HumbDevCSs B5 7372 B0 54 .66
ViolenceCs -.B3 A3 7 -84 | .¥1 .BH
MorthsouthCs G52 a9 42 A A A
EcoGrothCs 57 45 .37 L2 2Y
HumbDevRisels Rl .J8 .36 L5030
PopGrothCs L7 18 A A A
Size L2013 A A A
FreeChgCs L2 L1 o
AidDebtCs 01 .08 L3 .03
LocationCs LoD .08 A & &
% variance 27 = 36 a7 ar

Motes

Nurmber of components = eigenvalues over 1.0,

Rotation by varimax

b2 = communality

SMC = squared multiple correlation sguared of
the variable on all the others.

Only loadings at or over an absolute .4 are shown



economic development the highest correlation of .86. Among all the " Other™
variables, only the geographic north-south dimension has a correlation with this
factor, showing that therelationship of freedom to human security tendsto dominate
among northern nations. If only | include the freedom and human security related
scores, asdonein theright half of Table A.15, then as should bethe case if freedom is

asimportant as stated here, thereisonly one common factor among these scores and
freedom isthe central score on it, sharing 85 percent of itsvariance (seethe
communality h”*2). Violence is next in variance shared, followed by the two
development scores. Thisaloneis enough to show freedom isthe critical factor in
explaining and improving human security.

To understand why this should be so, consider the nature of common factor analysis.
If thereisa common cause underlying the variation of nations on several variables,
then these variableswill form a common factor and that variable that best reflects
the underlying cause will have the highest loading on thisfactor. As| have argued in
thisbook, freedom isthe underlying cause for human security, and indeed, | find
thoseindicator s of human security clustering with freedom at their center.

Over all, then, it should be clear from the common factor analysesthat the freedom or
nonfreedom of a people isthe common factor in their human security or insecurity.

Human Security and Violence are Contingent on Freedom

Aredifferent levelsin a people's human security contingent on the level--degr ee--of
their freedom? | partly answered thisin the previous section, but contingency
analysis addsto the previous analysisin two ways. It showswhether there may be a
nonlinear relationship in the scores, and it givesa simpler, and therefore for some,
mor e inter pretable representation of the results.

Now the component scoresfor freedom, and the factor scoresfor human security (see
Table A.13) provide uswith interval scale data such that | can smply use the product
moment correlation and its significance test to judge contingency. Then | would find
that the correlation between the scoresfor FreedomCS and HumSecFSis .84, and
that with violenceis-.77, both significant at p<.0001.

| also can show the bivariate plot of these correlations, list theresiduals of their
bivariateregressions, and do nonlinear regressions aswell, which | will report in the
next section. More interesting and revealing here, however, would be a simple
contingency table. It clearly would show how the nations at different levelsin human


http://www.hawaii.edu/powerkills/WF.TAB.A.15.GIF

security are dispersed for different levels of freedom.

Accordingly, | divided the component scoresfor FreedomCS and HumSecFSinto
four levels of near equal number s of nations, and calculated the four-by-four
contingency table shown in Table A.16. The scores are untransfor med, so the

distribution of nationsin the Table A.16 isof interest for showing the basic, raw

count. Even then, thedistribution is as one would expect from thisbook: as| go from
freedom to unfree, the number of nations with high human security scor es decr eases
from the most at 39to O.

The best way to view the contingenciesis along the diagonal going, which changes
from 31 nationsthat are Unfree and have low HumSecFS to 39 nations that are Free
and have high HumSecFS. All the counts on thisdiagonal ar e the highest, and show a
stepwise decrease as | move cell by cell away from the diagonal; and the contingency
table of percentsin the bottom half of Table A.16 makesthis contingency more

evident. Clearly, human security is contingent on freedom, with a very significant chi-
square p < .0001.

Table A.17 liststhe contingent distribution of nations by name. As one can see, except

for the African developing nation of Botswana, thereisno other that isfree and
below high medium in human security--most by far are high in human security. At
the other end, there are no nationsthat are both unfree and high in human security,
but three socialist and one former socialist nation are high medium. Thelarge
majority of unfree nationsare low in human security.

Along with human and economic development components, human security also
includesviolence. Therefore, therelationship between freedom and violenceis
imbedded in the contingency results shown. Nonetheless, the relationship of freedom
to violence is of special interest, given the chapters devoted to it in thisbook, and is
thereforegiven in Tables A.18 and A.19. Theresultsare not much different from
those for human security asfar asthe count is concer ned, although the nations that
make up each count are changed. Note, for example, that, while there are no unfree
nations with low violence, three former Russian republicsand Vietnam are low
medium. The data wer e coded for 1997-98, and regar ding the for mer republics,
subsequently had consider able instability and violence.

Tables A.18 and A.19 show a much greater contingency for violencethen | would
have expected given thetheoretical relationship of violenceto freedom. Theless
freedom a people have, the greater thelikelihood of gover nment instability, internal
and foreign war, and democide. If great violenceisto occur, it will be among the |least
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TABLE A.16
Observed Frequencies for Freedom and Human Security Hatings

Human Security Ratings

Freedom

Ratings Low Low Medium High Medium High Totals

Free o 1 7 39 47

Partly Free o 13 28 7 4H

Partly Unfree 16 22 = 1 48

Unfree 31 12 4 0 47
Totals 47 48 48 47 190

Percents of Overall Total for Freedom and Human Security Ratings

Low Low Medium High Medium High Totals
Free 0 0.53 J.68 20,53 247
Partly Free 0 G.84 14.74 d.68 25.3
Partly Unfree g.42 11.28 4.74 0.53 25.3
Unfree 16.32 6.32 2.11 0 24,7
Totals 24.7 £25.3 £25.3 24.7 100
Chi Square = 192.2
Chi Square significance = p < 0001
TABLE R.17
Distribution of Nations on Freedom Persus Human Security
Human Security
Low Low Medium High Medium High
Eztonia Andorra Costa Rica Ireland Monaco Slovenia
Hungary Lustralia Cyprus lsrael Metherlands Spoain
MHauru Austria Denmark Italy Mewwy Zealand Suveden
Free Botzuwwana Palau Baharmaz Finland Japan Morsny Sndt zerland
=t. Kitta/Meviz |Barbaclos France Liechtenstein  Portugal Taivwan
Triniclacl/Tokb.  |Belgium Germany Luxernbourg  San Marino United Kingdom
Uruguay Canada Greece Malta Seychelles United States
Chile lceland Mauritiuz Shgapore
Low Low Medium High Medium High
Baolivia Micaragua Antiqua&Barb.  Fiji Microneszia Solormon Iz, Czech Repuklic
Inhclia Peru Argentina Grenada Mongolia St Lucia Karea, South
Partly Free Jarmaica South Africa  |Belize Guyana Orman St Vincent&Gr. |Kuwait
Kirikati Sri Lanka Braxzil Jardan Panarma Thailand Malayzia
Marshall |s. Turkey Dorninica Latvia Philippines Tonga Poland
Morocco Wanuatu Dominican Rep.  Lithuania Samoa Tunizia Qatar
Marnibiza El Salvacar Mexico Hovakia Tuvaly United Arab Em.
Low Low Medium High Medium High
Benin [LEET Armenia Ghana Moldoy a
Burkina Fazo Mali Bangladesh Gyatemala Mepal
Comoros Moz armbique Cape Verde Honduras Papua Mew G. Bahrain Macedonia enezuela
Partly Unfree|Cote d'lvoire  Zenegal China Ihdlohesia Paraguay Bulgaria Rarmania Brumei
Dijibacati Swraziland Colormnkia Lekanon Ruzsia Croatia Saudi Arabia
Ethiopia Tanzania Ecpypot Lesotha Sao TomesPr. Ecuaclor Suriname
Ginea Uganda Garnbia Maldives Ukraine
Madagascar Fambia Genrgia
Low Low Medium High Medium High
Afghaniztan  Central African Rep. Korea, Morth  Samalia
Aloeria Chac Laosz Sudan Albania Iran
Angola Congo (Brazzaville) Liberia Tajikiztan Azerbaijan Kyrayzstan |Cuba
Unfree Bhutan Congo (Kinshaza) Miger Togo Belarus Mauritania Kazakhstan
Burma (inea-Biss au Migeria fermen Bosnia Zyria Likzya
Burundi Haiti Pakiztan fugoslavia Equatorial Guinea  Turkmeniztan |\ietnam
Cambodia Irag Ruvanda Armbake Fakon Uzhekistan
Cameroon kenya Serra Leone
Motes

See Takle A6 for the cell count.

Contingency table of FreedomCS versuz HumSecFs, See Table &.13 for variable codes




TRELE A.18
Observed Frequencies for Freedom and Uiolence Ratings

Violence Ratings

Freedom
Ratings

Low

Low Medium High Medium

High

Totals

Free

Partly Free
Partly Unfree
Unfree

a5

11
1
()

10
27
7
El

2
7
27
12

Q0

3

13
3

47
4H
4H
47

Totals

47

4H

48

47

190

Percents of Overall Total for Freedom and Uiolence Ratings

Low

Low Medium High Medium

High

Totals

Free

Partly Free
Partly Unfree
Unfree

18.42
2.7
.23

8

.26

14.21
3.6H
2.1

1.0%
3.68
14.21
§.32

o
1.28
6.84

16.32

24,7
25,3
25,3
24.7

Totals

24,7

Chi 5quare = 173.8
Chi Square significance = p = 0001

FREE

PARTLY FREE

PARTLY UNFREE

UNFREE

25.3

25.3

24.7

100

TABLE A.19
Distribution of Nations on Freedom Uersus Liolence
VIOLEMCE
Low Low Medium High Medium High
Andorra Finland Malta Seychelles Barbados Palau Botswana
Australia France Mauritiug Singapare Cyprus 5t. Kitts and Mevis lsrael
Austria Germany Monaco Slavenia Estonia Trinidad and Tobago
Eahamas, The Iceland Mauru Spain Greece United Kingdom
Eelgium Ireland Metherlands Sweden Hungary Uruguay
Canada Italy Mew Zealand Switzerland
Chile Japan Morway Taiwan
Costa Rica Liechtenstein Portugal United States
Cenmark Luxembourg San Marino
Low Low Medium High Medium High
Antigua Barbuda  Panama Argentina Grenada Micronesia 5t. Lucia Balivia India
Jordan Poland Eelize Guyana Morocco St. Vincenté&Grenadines  |Brazil Sri Lanka
Kuwait Qatar Czech Republic Kiribati Micaragua Thailand Jamaica Turkey
Malaysia Tunisia Dominica Korea, South Philippines Tanga Mexico
Mongaolia United Arab Emirates |Dominican Republic  Latvia Samoa Tuwalu Namibia
Oman El Salvador Lithuania Slovakia Vanuatu Peru
Fiji Marshall Islands  Solomon Islands South Africa
Low Low Medium High Medium High
Erunei Bahrain Armenia Djibouti Madagascar Paraguay Eenin Mozambique
Cape Verde Bangladesh Ecuador Malawi Romania Burkina Faso Russia
Gambia, The Bulgaria Egypt Maldives Sao Tome and Principe Colombia Seneqgal
Ghana China Guatemala Mali Tanzania Ethiopia Swaziland
Macedonia Comoros Honduras Moldowva Ukraine Georgia Uganda
Saudi Arabia Cote d'lvaoire Lebanan Mepal Wenezuela Guinea Zambia
Suriname Croatia Lesotho Papua Mew Guinea Indonesia
Low Low Medium High Medium High
Kazakhstan Albania Gabon Afghanistan Central African Republic  Korea, North Somalia
Kyrgyzstan Azerbaijan Iran Algeria Chad Laos Sudan
Turkmenistan Eelarus Libya Angola Congo (Brazzaville) Liberia Tajikistan
Wietnam Ehutan Mauritania Eosnia Congo (Kinshasa) Niger Togo
Cuba Syria Eurma Guinea-Bissau Nigeria Yemen
Equatorial Guinea Uzbekistan Burundi Haiti Pakistan Yugoslavia
Cambodia Iraq Rwanda Zimbabwe
Cameroon Kenya Sierra Leone




free nations. However, the precipitating eventsfor such violence might not have
occurred, aswith the unfree, low medium violence, nations mentioned above.
Therefore, the theor etical space of violence and freedom and one often found
empirically, istriangular asshown in Figure A.2.8 Thismeansthat, probabilistically,
freedom is a necessary but not sufficient cause for violence. But, what | have done
hereisto measure violence by a variety of measures, aslisted in Table A.3, some of

which involveratings of each country asto itsinstability and likelihood of violence.
Violence need not have actually happened for a nation to be high on this measure.
Consequently, I nolonger have thetriangular space of violence, but one morelike an
ellipse angled upward toward less freedom and mor e violence, aswill be evidencein
theregressions below. And thus| get the concentration of nations along the freedom-
violence diagonal in Tables A.18 and A.19.

Now regarding human security asawhole, Tables A.16 and A.17 well show that the
human security or violence of a nation is contingent on the freedom of its people.

Freedom Predicts Human Security

By prediction herel mean that one can find an equation for freedom and human
security or violence such that if one plugsinto the equation how a nation scoreson
freedom, one will be ableto closely estimate level of human security.

To begin the search for such an equation, Table A.20 showsthe bivariate regression
of common factor scoresof human security onto Freedom's component scores. The
regression isvery significant and accountsfor 71 percent of the variance. By social
science standards, thisisa very good fit. But the two plots, especially the residuals
versusthefitted (regression estimates), are not satisfactory. It is cone shaped, with a
much tighter fit (prediction) of human security at the high end. These plots suggest
that | should transform the scoreson either or both freedom and human security
beforetheregression, or that | apply some form of nonlinear equation.

Now, the contingency tablesin Table A.16 and the plot of theresiduals against the
human security in Table A.20 do not show much nonlinearity in the data. | further

confirm this by calculating a polynomial regression of degree 2, and then degree 3,
and growth, logarithmic, power, and exponential regressions, and found no
meaningful improvement in the prediction.

That suggests| transform the scores. Given the plots, and the theoretical power of
freedom, two transfor mation seem best. Oneisto expand both freedom and human
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TABLE A.28
Bivariate Regression Analysis of Human Security on Freedom

Summary Coefficients
HumSecFS vs. Freedom(C5S HumSecFS vs. FreedomC5S
Mations 190 CoefficientStd. Error5td. Coeff.t-Value P-Value
R .84 Intercept .00 .04 .00 .00 =.0000
R Sguared g FreedomCS .79 .04 .84 21.47 =.0001
Adjusted R =g. T
Residuals vs. Fitted Residuals vs. Dependent
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security by some multiplicative transfor mations of each. | did thisand after some
experimentation, found that regressing the cubic transformation of human security
onto a polynomial of degree 2 gave aregression correlation of .89, an increasein 8
per cent of the variance predicted. Still, the residuals showed that mor e variance
could be predicted.

Accordingly, I listed theresiduals and found four nationsto be major outliers:
Brunei, Kuwait, Qatar, and the United Arab Emirates. These are oil producing
nations whose commer cial oil profits provide resour cesfor their economic and
human development far exceeding that normally available to other nations.
Removing these four nations from the analysisraised the multiple correlation to .92,
or 84 percent of the variance.

It istempting to stop here, for it isalready clear that | can well predict human
security from freedom, even including the four oil producing statesin the regression.
However, the analysis of residuals shows that even moreimprovement is possible.
The highest positive ver susthe lowest negative residuals suggest that thereisa
cultural factor involved--that countriesin Asia tend to have higher human security
per level of freedom than expected, while those in black Africa tend to be lower.
Therefore, | also included two dummy variablesin the regressions. Oneiswhether a
nation isAsian (including East and South East Asian nations, and Burma and
Thailand) = 1; or not = 0. The other iswhether the nation is African (excluding North
Africa): if so=1; if not = 0.

Table A.21 showsthe result of these transfor mations and including the two dummy

variables. With a multiple R of .94 the equation accountsfor 89 percent of the
variance in human security. Thisisasgood as social science results get on such
diversevariablesasincluded here. One expects very high predictability when, for
example, regressing different measures of economic development on each other, such
as GNP per capita, energy consumption, and telephones per capita. However,
freedom and human security are different animals, and that freedom givesus such a
high prediction of human security is solid evidence for the power of freedom. Also,
thefour independent variables are all significant according to thet-test, with all
except the Asian dummy variable having p <.0001

The Table A.21 plot of human security onto thefitted scoresfrom the equation are

very good, showing virtually no curve and almost equal dispersion. But, the number
of residuals below zero is 87 ver sus 99 above, which shows a slight imbalance. This
can be seen better by the plot of theresiduals against the estimates (fitted) in Table

A.21. Ideally, the dispersion of values should show arough circle, which isalittle off



TABLE RA.21
Multiple Regression Analysis of Freedom vs Human Security

Regression Summary Regression Coefficients
CubeHumSecFS Dependent CubeHumSecFS vs. 4 Independents
Count 186
Mum. Missing 4 Coefficient5td. Error5td. Coeff.t-Value P-Value
R 0.94 Intercept 4.70 7o 4,70 6.24 <.0001
R Sguared 0.89 FreedomCS -1.13 .18 -1.16 -6.20 =.0001
Adjusted R Sq. 0.B8 SgFreedomCs 1.94 .18 1.88 10.66 =.0001
Asia 23 .09 07 2.71 L0073
Africa -.48 07 -.20 -7.11  =.0001
Dependent vs. Fitted Residuals vs. Fitted
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Mote: the Z on the CUBEHumSecFS means that the dependent variable
was standardized before regression.



along thefitted axis. Also, one can see better in thisplot the asymmetry in residuals.
Although thereisstill alittle room for an improvement, | am happy with an alr eady
incredible multiple R of .94

All thisagain provesthat freedom is basic to human security--the more freedom people
have the more their human security.

Freedom Predicts Violence

Although violence is an aspect of human security, because of the special importance
of violence per sein thisbook, it isof interest to determine how well freedom predicts
violence alone. | followed for violence the same stepsinvolved in the previous human
security regressions.

First, Table A.22 looks at the bivariate regression and its plots. Even thissimple
regression gives usavery significant prediction of 59 per cent of the variancein
violence for 190 nations. However, asthe residuals show | can improve this, since
they fall within a cone even mor e evident than for human security in Table A.20.

Clearly, | should do a transformation of some sort on one or both scores and perhaps
| should add some helper variablesto theregression.

First, consider thelogic of thisrelationship. In my Statistics of Democide on this site, |

showed that the power of government over a nation had a multiplicative effect on
democide, the deadliest form of violence. The squar e of power accounted for more
variance in democide than did power alone. Such power isthe opposite of freedom
and impliesthat by logging the violence scores | should improvetheregression fit. |
did thisand raised the variance predicted from 59 per cent to 62 percent. Thishardly
improved the residual plots, however.

An analysis of the high positive and negative residuals suggested two things. Oneis
that the of degree of human development in a nation tendsto inhibit violence--not as
much as does freedom, but in addition to it. The partial correlation of logged violence
with freedom holding human development constant is-.57; for human development
holding freedom constant it is-.39, a difference between 32 and 15 percent of the
variancein violence.

Second, religion seemsto play arolein violence. Specifically, Christian nations seem
to have much less violence than expected given the freedom of their people; and
M oslem countries seem to have more. Therefore, two dummy variables wer e coded,
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TABLE RA.22
Bivariate Regression Analysis of Violence on Freedom

Summary Coefficients
FreedomC5 vs. ViolenceF5s ViolenceCS vs. FreedomCS
Mations 190 Coefficient5Std. Error5td. Coeff.t-Value P-Value
R 0.77 Intercept .00 .05 .00 .00 =.85855
R Sguared 0.59 FreedomCS -.77 05 -77 -16.47 =.0001

Adjusted R 5q. 0.59
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wher e a nation with most its people being Christian = 1, not = 0; most Moslem = 1,
not = 0.

Table A.23 givesthe results. The addition of thethree variablesto freedom givesa
multiple R of .86, which meansthat | can predict 74 percent of the variancein logged
violence. Thisisvery good, better than one should expect given that freedom is
necessary but not sufficient for the actual occurrence of domestic and foreign
violence, even with the measurement of violence by component scores (see Table A.4).

Theregression coefficientsin Table A.23 are all very significant, freedom being the
most significant by far. Moreover, my plot of theresiduals against the fitted shows a
near circular distribution of nations, which suggest that thereisnot much morel can
dotoimprovethe prediction. Nor arethere any excessive outliersthat | might
remove, as shown in the plot of residuals ver susthe dependent variable.

In all, these analyses of freedom'srelationship to violence well prove that the amount
of war, revolution, turmoil, and domestic unrest and instability experienced by a people
depend fundamentally on the degree to which they are free. Free people have the |least
violence; the least free the most.

CONCLUSION

For all nations 1997 to 1998, the human security of their people, their human and
economic development, the violencein their lives and the political instability of their
institutions, istheor etically and empirically dependent on their freedom--their civil
rightsand political liberties, rule of law, and the accountability of their gover nment.
One can well predict a people's human security by knowing how freethey are.

Moreover, just considering the violence, instability, and total deaths a people can
suffer, the mor e freedom they have the less of thisthey will endure.

Theseresultsare fully consistent with work done on war, revolution, and democidein
other studiesfor different yearsand samples.2 Thework on democidein Part 3 of my
Statistics of Democide, for example, was for the years 1900 to 1987 and showed that
the mor e freedom of a people, thelesslikely their gover nment's genocide and mass
murder.



http://www.hawaii.edu/powerkills/WF.TAB.A.4.GIF
http://www.hawaii.edu/powerkills/NOTE5.HTM

TABLE A.23
Multiple Regression Analysis of Violence

Summary Coefficients
LogViolenceCS vs. 4 Independents LogViolenceCS vs. 4 Independents
Mations 190 CoefficientStd. Error5td. Coeff.t-Value P-Value
R .86 Intercept .84 .03 .84 30.04 =.0001
R Sgquared T4 FreedomCS -.08 .01 -.65 -11.86 <=.0001
Adjusted R Squared .73 HumDevCs -.04 .01 -.38 -7.05  =.0001
Moslem -.04 .01 -.16 -3.35  0.001
Christian .03 .01 15 2.97  0.0034
Residuals vs. Fitted Residuals vs. Dependent
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Asclear from the statistics, | am not dealing simply with the presence or absence of
freedom, but with a continuum. That iswhy | point out that " the more freedom...," or
“thelessfreedom...." Asnoted in Chapter 8, theimplication of thisis profound for
theforeign policies of the democracies and democr atic activists. It isthat even if we
just improve the human rights of a people, even if we promote some democratization of
their political institutions, it will improve their human security, and reduce the violence
that inflicts them.

NOTES

1. For a conceptual and technical introduction to the correlation, see on thissite " Under standing
Correlation.”

2. For a conceptual introduction and the technical termsand concepts used here, such asdimension, rotation,
orthogonal, factor score, common factor analysis, etc, see on thissite" Under standing Factor Analysis'.

3. For arelevant analysis on this site, see" The Socio-Economic And Geographic Context Of Democide'” .

4. I nterestingly, sometimes the reason for missing data is palitical. Out of deference to mainland China, for
example, the United Nations generally refusesto give statistics for Taiwan.

5. The correlation matrix would be nongramian. One can write a factor analysis program that can handle this
matrix, but it would produce negative eigenvalues, which meansthat many of the factor loadings would be
inflated.

6.1 made all estimates using the TREND function in Mac Excel 98.

7. For the program, see the Statview web site. What the program terms" iterated principal axis' isreally a

common factor analysis, with a choice of the initial communality of a variable being the squared multiple
correlation coefficient (SMC), the highest off-diagonal correlation for avariable, or simply 1.

8. See, for example, the empirical resultsin Figure 2 and Figure 4 of my " Libertarianism and I nternational
Violence" . Thetheoretical spaceisalso shown in Figure 2 of my " Libertarianism, Violence Within States, and

the Polarity Principle" .

9. For a comparison of these studies, see on this site Chapter 35 of The Conflict Helix; Part V of War, Power,
Peace; " Libertarian Propositions on Violence Within and Between Nations' ; and Part 1 of Power Kills.
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